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Tbis publication provides the IBM system 
bardware and software support personnel 
with the infor.ation needed to analyze 
problems that may occur on the IBM Virtual 
Machine Facility/370 (VM/370). 

Tbis .anual comprises three volumes: 

"Volume 1. VM/370 Control Program (CP)," 
"Volume 2. Conversational Monitor System 
(CMS)," and "Volume 3. Remote Spooling 
Communications Subsystem (RSCS)" contain 
tbe logic description for each of the 
components. Each of these volumes is 
divided into four sections: Introduction, 
Method of Operation, Directory, and 
Diagnostic Aids. 

The Method of operation and prograM 
organization sections contain the functions 
and relationsbips of the program routines 
in VM/370. They indicate the program 
operation and organization in a general way 
to serve as a guide in understanding 
VM/370. They are not meant to be a 
detailed analysis of VM/370 programming and 
cannot be used as such. 

The directories contain descriptions of 
all the assemble modules in CP, CMS, and 
RSCS@ They also contain extensive 
cross-references between modules and labels 
within a VM/370 component. 

The diagnostic aids sections contain 
additional information useful for 
determining tbe cause of a problem. 

Appendix A, located in Volume 1, 
contains a description of V!j370 Extended 
Control-program Support (ECPS). 

Appendix B, also located in Volume 1, 
describes VM/370 support for the IBM 3850 
Mass Storage System (MSS). 

• Isolate the component of V8/370 in which 
the problem occurred. 

• Use the list of restrictions in !!L170 
Sys!~ A§§§Ag§§ to be certain that the 
operation that was being performed vas 
valid. 

Preface 

• Use the directories and use the VM/31Q 
Data!~ And Contr.Ql ~loc! Logic to 
help you to isolate the problem. 

• Use the method of operation and program 
organization sections, if necessary, to 
understand the operation tbat was being 
performed. 

~1!lCE TERMINOLOGY 

The following terms in tbis publication 
refer to the indicated support devices: 

• "2305" refers to IB! 2305 Fixed Head 
Storage, Models 1 and 2. 

• "270x" refers to IB! 2701, 2702, and 
2703 Transmission Control Units or the 
Integrated Communications Adapter (ICA) 
on the System/370 Bodel 135. 

• "3330" refers to tbe IB! 3330 Disk 
Storage, Models 1, 2, or 11; the IEM 
3333 Disk Storage and Control, Models 1 
or 11; and tbe 3350 Direct Access 
Storage operating in 3330/3333 Model 1 
or 3330/3333 !odel 11 compatibility 
mode. 

• 

• 

• 

• 

• 

• 

"3340" refers to tbe IBM 3340 Disk 
Storage, Models A2, B1, and B2, and the 
3344 Direct Access Storage Model B2. 

"3350" refers to the IBM 3350 Direct 
Access Storage !!odels 12 and B2 in 
native mode. 

"3704", "3705", or "3701" refers to IBM 
Communica tions 3704 and 3705 

Controllers. 

The term "3705" refers to the 3705 I and 
the 3705 II unless otberwise noted. 

"2741" refers to the IBM 2741 and the 
3767, unless otherwise specified. 

"3270" refers to a series of display 
devices, namely the IBM 3275, 3276, 
3277, 3278 Display Stations. 1 specific 
device type is used cnly when a 
distinction is required between device 
types. 

Information about display terminal usage 
also applies to the IBM 3036, 3138, 3148, 
and 3158 Display Consoles when used in 
display mode 6 unless otherwise noted. 
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Any information pertaining to the IBft 
3284 or 3286 also pertains to the IBM 3287, 
3288 and the 3289 printers, unless 
otherwise noted. 
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3203 80DEL 5 PRIITER SUPPORT 

Changed: Documentation 

V8/370 supports the 3203 80del 5 printer 
in the same manner as the 3203 80del 4 
printer. 

SHARED SEG8EIT 80DIFICATIONS 

I!!: Program and Documentation 

V8/370 now places the user in console 
function mode if he modifies a protected 
shared segaent; it returns the modified 
page to free storage. V8/370 continues 
to give other users of the segment 
access to a fresh copy of the .odified 
page. This is discussed in the "CP" 
Introduction" section of this 
publication. 

The LOADSYS diagnose function is 
changed. When LOADSYS is executed, CP 
finds the system name table entry for 
the naaed system. In AP mode, two sets 
of page and swap tables are built, one 
for each processor. This is done for 
each shared segment in attached 
processor sode unless the named segment 
was defined as unprotected. 

lew abend codes are also added. 
are found in the "CP Diagnostic 
section of this publication. 

These 
Aids" 

8ESSAGE NO HEADER (8SGNOH) C088AND SUPPORT 

New: Program and Documentation 

This support allows service virtual 
machines with privilege class B in a 
V~/370 system to send unfor.atted 
aessages to other user of the systea. 
The "CP Directories" section of this 
publication reflects the 8SGNOH update. 

PASSWORD ON-THE-C088AND-LINE SUPPRESSION 

New: Program and Documentation 

Suaaary of laendaents 
for SY20-0886-1 

V8/370 Release 6 PLC 1 

This support is added to V8/310 to 
prevent disclosure of virtual aachine 
and minidisk passwords on the saae line 
as the LOGON, IUTOLOG, and LINK 
commands. To reflect this support, the 
DIAGNOSE Code X'08' instruction has been 
updated. 

Changes are 
Introduction" 
publication. 

contained 
section 

in the 
of 

"CP 
this 

DIAGNOSE CODE X'08' INSTBUCTION ENHANCED 

Changed: Docuaentation 

DIAGNOSE CODE X'08' bas been modified to 
allow the caller to cheose to have 
inforaation returned to his virtual 
machine's buffer or handled as console 
line output. This inforaation is found 
in the "CP Introduction" section of this 
publication. 

LOGON, IUTOLOG IND LINK JOURNILING 

New: Program and Documentation 

V8/310 supports the journaling of LOGeN 
and lUTOLOG commands that specify 
in'valid passwords, and the journaling of 
all LINK co.mands. This is done via the 
generation of type 04, OS, and 06 
accounting records. 

The "CP Directories" section of this 
publication has been updated to reflect 
this information. 

DIRECTORY UPDATE IN-PLlCE 

!~: Prograa and Docuaentation 

The DIIGNOSE Code X'84' instruction is 
added to V8/310 to allow certain 
directory options to be changed on-line 
without updating the directory source 
file. 

Sum.ary of Aaendaents ix 



This information is included in the "CP 
Introduction" and "CP Diagnostic Aids" 
sections of this publication. 

YM/370 MEASUREMENT 
ENHANCEMENTS 

FACILITY (MONITOR) 

lew: Program and Documentation 

The YM/370 Measurement Facility 
(!onitor) has been enhanced to extend 
its data collection and recording 
capabilities. These enhancements 
include: 

• The gathering of additional data 
related to utilization of channels, 
davices, ~~uLa~e, alterna~e 1/0 
paths, and AP/UP PROCESSING. 

• Selective 
programmers 
which seek 
collected. 

seeks that 
to select 
inforlla tion 

allow system 
devices for 

is to be 

• Monitor-To-Disk support for real time 
allows system programllers to specify 
when the YM/370 Monitor is to close 
the spool file. 

A new subroutine, DMKENTTI, is added. 
It is a high-frequency I/O status 
sampler that tests for busy conditions 
in all control units and devices by 
examining appropriate CP control blocks 
and in all channels via TCB 
instructions. 

A new subroutine, DMKENT62 samples the 
data accumulated by DMKENTTI and writes 
it in a new class 6 code 2 record, after 
the standard class 6 (DASTAP) code 1 
record has been collected in D!K!ONTI. 

This information is contained in the "CP 
Directories" section of this 
publication. 

4331 AID 4341 PROCESSOR SUPPORT 

lew: Documentation 

YM/370 provides support for the 4331 and 
4341 processors and the 3278 Model 2A 
display station as a system console for 
these processors. The character set on 
the 3278 Model 21 is the same as on the 
current 3270 display systems, plus six 
additional graphic national usage 
characters that are acceptable in input 
and output data streams. 

New modules and their entry points have 
been added to the "Label-To-Module" and 
"Module-To-Label" cross references in 
this publication. 

SPECIAL MESSAGE FACILITY 

!~: Program and Documentation 

A new CP co.mand, SMSG, is provided to 
allow a terminal user to send a message 
to another user's virtual storage. The 
receiving virtual machine must be 
prepared to receive the message. This 
is done by issuing a VeCF AUTHORIZE and 
setting seSG ON prior to receiving a 
message. 

Information about Special Messages is 
found in the "CP Introduction" and "CP 
Directories" sections of this 
publication. 

IBM 3850 MASS STORAGE SYSTEM (eSS) SUPPORT 

!~: Program and Documentation 

Virtual machines operating CMS, OS/'S1, 
or OS/VS2 (MVS) can access mass storage 
volumes containing V!/370 minidisks or 
entire mass storage volumes dedicated to 
the virtual machine. These volumes will 
appear to .the virtual machine as 3330 
volumes and will be accessed using 3330 
device support. CF controls unit 
allocation, volume mounting, and volume 
demounting. Virtual machines running 
OS/VS1 or OS/VS2 (MYS) and that contain 
!SS support can also access mass storage 
volumes using dedicated device support. 

Com.unication with the Mass Storage 
Control (MSC) component of MSS is 
provided by service virtual machines 
operating either OS/VS1 or OS/VS2 (!VS). 
The 'M/370 control program initiates 
volume mounts and demounts via 
intersystem communication with an 
application program (DMK!SS) running 
under either OS/VS1 or OS/VS2 (e,S). 
For information about the logiC of the 
D!K!SS application program, see the 
.!AL37 0 servi.£! J2.gti.!!~ jrogI!.! ~gic 
A~yal, Order Number SY20-0882. 

DIAGNOSE Code 1'78' is added to 
communicate between a virtual machine 
and CP for !SS support~ This 
information can be found in the "CP 
Introduction" section of this 
publication. 
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Appendix B is added to this publication 
to show flow diagrams of functions that 
utilize the MSS. 

3800 PRINTING SUBSYSTEM SUPPORT 

New: Program and Documentation 

VM/370 supports the full facilites of 
the 3800 Printing Subsystem as a 
dedicated device. Limited 3800 printer 
support is provided by the 1M/370 
spooling facility. 

DIAGNOSE Code 1'74' is added to VM/370 
to save or load a named system that 
contains control tables and control 
modules for the 3800 printer. The new 
NAME3800 macro instruction allows named 
systems to be specified in the same 
manner as the NAMENP macro instruction. 
This information is contained in the "CP 
Introduction", "CP Directories", and "CP 
Method of Operation and Program 
Organizaticn" sections of this 
publication. 

Two new utility programs, GENI!AGE and 
IMAGELIB construct or modify the tables 
and modules that control feature 
selections and printing on the 3800 
printer. The I!lGELIE utility saves the 
control tables and control modules as a 
named system. Logic details on GENIMlGE 
and I!AGELIB are contained in the V8/370 
~~vi£~ Routines pro£~ Logi£ ~~~!, 
Order Number SY20-0882. 

CP ABEND CODES REMOVED 

~h~nge~: Documentation Only 

To eliminate duplication, the CP Abend 
codes have been removed from this 
manual. They are found in the V8l170 
~yst~ Message, Order Number GC20-1808. 
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Su •• ary of Aaendaents 
for SY20-0886-0 
as updated by TNL SN25-0467 
V8/370 Release 5 PLC 12 

VARY PROCESSOR ONLINE/OFFLINE SUPPORT 

!~! ~nd ~h~~g!g: programming Support 

V8/370 attached processor CAP) provides 
support to enhance the reliability, 
availability, and serviceability of the 
158 and 168 attached processors, and the 
158 and 168 asymmetric 8P systems. 

Thi~ 3up~crt allv.s ~~~ attached 
processor to be taken offline to make 
needed repairs, and then be brought back 
online without affecting the main 
processor. 
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3340/3344 ALTERNATE TRACK SUPPORT 

Changed: Program Support 

Software error recovery procedures BU. 
provide for switching to an alternate 
track ~h€n an atteapt to do I/O on a 
defective 3340 or 3344 track results in 
a track condition check. Logic 
affecting CP I/O, Diagnose I/O, and SIO 
issued from a virtual machine is 
changed. These logic changes are 
reflected in this publication. 

summary of Amendments 
for SY20-0886-0 

as updated by TNL S125-0446 
V!/310 Release 5 PLC 6 

Summary of Amendments xiii 





CP Introduction 

This part contains the following information: 

• '8/370 

• prograa States 

• Using Processor Resources 

• Functional Inforaation 

• Perforaance Guidelines 

• CP Interruption Handling 
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VM/370 

The VK/370 Control program manages the resources of a single computer in 
such a manner that multiple computing systems appear to exist. Each 
"virtual" computing system, or virtual machine, is the functional 
equivalent of an IBM System/370. 

A virtual machine is configured by recording appropriate information 
in the VM/370 directory. The virtual machine configuration includes 
counterparts of the components of a real IBM Systea/370: 

• A virtual operator's console 
e Virtual storage 
• A virtual processor 
• Virtual I/O devices 

CP makes these components appear real to whichever operating system 
is controlling the work flow of the virtual machine. 

The virtual machines operate 
techniques. CP overlaps the idle 
execution in another. 

concurrently 
time of one 

via multiprogramming 
virtual machine with 

Each virtual machine is managed at two levels. The work to be done 
by the virtual machine is scheduled and controlled by some System/360 or 
System/370 operating system. The concurrent execution of multiple 
virtual machines is managed by the Control program. 

VM/370 performs some functions differently when running in attached 
processor mode. For a description of the additional processing perforaed 
when in attached processor aode, see "The Attached Processor 
Environment" in this section. 

Introduction to the VM/370 Control Program 

A virtual machine is created for a user when he logs on VK/370, on the 
basis of information stored in his VM/370 directory entry. The entry 
for each user identification includes a list of the virtual input/output 
devices associated with the particular virtual machine. 

Additional information 
VM/370 directory entry. 
class, accounting data, 
dispatching priority, and 
as extended control mode. 

about the virtual machine is kept in the 
Included are the V8/370 com.and priv~lege 
normal and maximum virtual storage s1zes, 

optional virtual aachine characteristics such 

The Control Program supervises the execution of virtual machines by 
(1) peraitting only problem state execution except in its own routines, 
and (2) receiving control after all real coaputing system interrupts. 
CP intercepts each privileged instruction and simulates it if the 
current program status word of the issuing virtual aachine indicates a 
virtual supervisor state; if the virtual aachine is executing in 
virtual problem state, the atteapt to execute the privileged instruction 
is reflected to the virtual machine as a prograa interrupt. 111 virtual 
aachine interrupts (including those caused by attempting privileged 
instructions) are first handled by CP, and are reflected to the virtual 
aachine if an analogous interrupt would ha've occurred on a real aachine. 
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VIRTUAL BACBINE TIBE BANAGEftENT 

The real processor simulates multiple virtual processors. Virtual 
aachines that are executing in a conversational manner are given access 
to the real processor more frequently than those that are not; these 
conversational machines are assigned the saaller of two possible tiae 
slices. CP deteraines execution characteristics of a virtual machine at 
the e~d of each tiae slice on the basis of the recent frequency of its 
console requests or terainal interrupts. The virtual machine is queued 
for subsequent processor utilization according to whether it is a 
conversational or nonconversational user of system resources. 

A virtual aachine can gain control of the processor only if it is not 
waiting for soae activity or resource. The virtual aachine itself aay 
enter a virtual wait state after an input/output operation has begun. 
The virtual machine cannot gain control of the real processor if it is 
waiting for a page of storage, if it is waiting for an input/output 
operation to be translated and started, or if it is waiting for a CP 
com.and to finish execution. 

A virtual aachine can be assigned a priority of execution. priority 
is a parameter affecting the execution of a particular virtual aachine 
as co.pared with other virtual aachines that have the saae general 
execution characteristics. Priority is a paraaeter in the virtual 
aachine's VB/370 directory entry. The system operator can reset the 
value with the privilege class A SET comaand. 

VIRTUAL BACBINE STORAGE BANAGEBENT 

The noraal and aaxiaua storage sizes of a virtual aachine are defined as 
part of the virtual aachine configuration in the VB/370 directory. You 
aay redefine virtual storage size to any value that is a multiple of 4K 
and not greater than the maxiaua defined value. VB/370 iapleaents this 
storage as virtual storage. The storage aay appear as paged or unpaged 
to the virtual aachine, depending upon whether or not the extended 
control aode option was specified for that virtual aachine. This option 
is required if operating systems that control virtual storage, such as 
OS/VS1 or YB/370, are run in the virtual aachine. 

Storage in the virtual aachine is logically divided into 4096-byte 
areas called pages. A coaplete set of segment and page tables is used 
to describe the storage of each virtual aachine. These tables are 
updated by CP and reflect the allocation of virtual storage pages to 
blocks of real storage. These page and segaent tables allow virtual 
storage addressing in a system/370 aachine. Storage in the real aachine 
is logically and physically divided into 4096-byte areas called page 
fraaes. 

Only referenced virtual storage pages are kept in real storage, thus 
optimizing real storage utilization. Further, a page can be brought into 
any available page fraae; the necessary relocation is done during 
program execution by a coabination of VB/370 and dynaaic address 
translation on the Systea/370. The active pages froa all logged on 
virtual aachines and from the pageable routines of CP compete for 
available page frames. When the number of page fraaes available for 
allocation falls below a threshold value, CP determines which virtual 
storage pages currently allocated to real storage are relatively 
inactive and initiates suitable page-out operations for them. 

Inactive pages 
inactive page has 

are kept on a direct access storage device. 
been changed at some tiae during virtual 
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execution, CP assigns it to a paging device, selecting the fastest such 
device with available space. If the page has not changed, it remains 
allocated in its original direct access location and is paged into real 
storage from there the next time the virtual machine references that 
page. A virtual machine program can use the DIAGNOSE instruction to 
tell CP that the information from specific pages of virtual storage is 
no longer needed; CP then releases the areas of the paging devices which 
were assigned to hold the specified pages. 

Paging is done on demand by CP. This means that a page of virtual 
storage is not read (paged) fro. the paging device to a real storage 
block until it is actually needed for virtual machine execution. Cp 
makes no attempt to anticipate what pages might be required by a virtual 
machine. While a paging operation is performed for one virtual machine, 
another virtual machine can be executing. Any paging operation 
initiated by CP is transparent to the virtual-machine. - -

If the v1rtual maCh1ne is executing in extenaea control .ode with 
translate on, then two additional sets of segment and page tables are 
kept. The virtual machine operating system is responsible for mapping 
the virtual storage created by it to the storage of the virtual machine. 
CP uses this set of tables in conjunction with the page and segment 
tables created for the virtual aachine at logon time to build shadow 
page tables for the virtual machine. These shadow tables map the 
virtual storage created by the virtual machine operating system to the 
storage of the real computing system. The tables created by the virtual 
machine operating system may describe any page and segment size 
permissible in the IB! System/370. 

The system operator may assign the reserved page frames option to a 
single virtual aachine. This option, specified by the SET RESERVE 
command, assigns a specific a.ount of the storage of the real machine to 
the virtual machine. CP will dynamically build up a set of reserved 
real storage page frames for this virtual machine during its execution 
until the maximua number "reserved" is reached. Since the pages of 
other virtual machines are not allocated from this reserved set, the 
effect is that .ost of the active pages of the selected virtual machine 
reaain in real storage. 

During CP system generation, the installation may specify an option 
called virtual=real. With this option, the virtual machine's storage is 
allocated directly from real storage at the tiae the virtual machine 
logs on (if it has the VIRT=RE1L option in its directory) • 111 pages 
except page zero are allocated to the corresponding real storage 
locations. In order to control the real coaputing system, real page 
zero must be controlled by CP. Consequently, the real storage size must 
be large enough to accomaodate the CP nucleus, the entire virtual=real 
virtual aachine, and the reaaining pageable storage requirements of CP 
and the other virtual aachines. 

The virtual=real option improves performance in the selected virtual 
aachine since it reaoves the need for CP paging operations for the 
selected virtual .achine. The virtual=real option is necessary whenever 
prograas that contain dynaaically aodified channel programs (excepting 
those of OS IS1! and OS/VS TC1! Level 5) are to execute under control of 
CP. Por additional infor.ation on running systems with dynamically 
.odified channel programs, see "Dynaaically Modified Channel Programs" 
in Y!L170 ~§!!!~ Prog!AY!!!..!.§ §.yide. 
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VIRTUAL MACHINE I/O MANAGEMENT 

A real disk device can be shared among multiple virtual machines. 
Virtual device sharing is specified in the VM/310 directory entry or by 
a user command. If specified by the user, an appropriate password must 
be supplied before gaining access to the virtual device. A particular 
virtual machine may be assigned read-only or read/write access to a 
shared disk device. CP checks each virtual machine input/output 
operation against the parameters in the virtual machine configuration to 
ensure device integrity. 

Virtual Reserve/Release support can be used to further enhance device 
integrity for data on shared minidisks. Reserve/Release operation codes 
are simulated on a virtual basis for minidisks, including full-extent 
minidisks. For details on Reserve/Release support, refer to the topic 
"Reserve/Release," located under "scheduling I/O Requests" in this 
section. 

The virtual machine operating system is responsible for the operation 
ot all virtual devices associated with it. These virtual devices may be 
defined in the VM/310 directory entry of the virtual machine, or they 
may be attached to (or detached from) the virtual machine's 
configuration, dynamically, for the duration of the terminal session. 
Virtual devices may be dedicated, as when mapped to a fully equivalent 
real device; shared, as when mapped to a minidisk or when specified as a 
shared virtual device; or spooled by CP to intermediate direct access 
storage. 

In a real machine running under control of as, input/output 
operations are normally initiated when a problem program requests as to 
issue a START I/O instruction to a specific device. Device error 
recovery is handled by the operating system. In a virtual machine, as 
can perform these same functions, but the device address specified and 
the storage locations referenced will both be virtual. It is the 
responsibility of CP to translate the virtual specifications to real. 

Virtual I/O can be initiated by either processor; however, all real 
I/O requests must be executed by the main processor, and all I/O 
interrupts must be received on the main processor (the processor with 
I/O capability). Any I/O requests by the attached processor (the 
processor without I/O capability) are transferred to the main processor. 

In addition, the interrupts caused by the input/output operation are 
reflected to the virtual machine for its interpretation and processing. 
If input/output errors occur, CP records them but does not initiate 
error recovery operations. The virtual machine operating system must 
handle error recovery, but does not record the error (if SVC 16 is 
used). 

Input/output operations initiated by CP 
and spooling), are performed directly 
translation. 

for its own purposes (paging 
and are not subject to 

See Appendix B of this volume for an explanation of additional 
processing when the virtual I/O request results in a real I/O request to 
an MSS 3330V volume. 
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Dedicated £A~nel§ 

In most cases, the I/O devices and control units on a channel are shared 
among many virtual machines as minidisks and dedicated devices, and 
shared with CP system functions such as paging and spooling. Because of 
this sharing, CP has to sChedule all the I/O requests to achieve a 
balance between virtual machines. In addition, CP must reflect the 
results of the subsequent I/O interruption to the appropriate storage 
areas of each virtual machine. 

By specifying a dedicated channel (or channels) for a virtual machine 
via the Class B ATTACH CHANNEL command, the CP channel scheduling 
function is bypassed for that virtual machine. A virtual aachine 
assigned a dedicated channel has that channel and all of its devices for 
its own exclusive use. CP translates the virtual storage locations 
specified in channel commands to real locations and performs any 
necessary paging operations, but does not perform any device address 
translations. The virtual device addresses on the dedicated channel 
must match the real device addresses; thus, a minidisk cannot be used. 

SPOOLING FUNCTIONS 

A virtual unit record device, which is mapped directly to a real unit 
record device, is said to be dedicated. The real device is then 
controlled completely by the virtual aachine's operating systea. 

CP facilities allow multiple virtual machines to share unit record 
devices. Since virtual aachines controlled by CftS ordinarily have 
modest requirements for unit record input/output devices, such device 
sharing is advantageous, and it is the standard mode of system 
operation. 

Spooling operations cease if the direct access storage space assigned 
to spooling is exhausted, and the virtual unit record devices appear in 
a not-ready status. The system operator may make additional spooling 
space available by purging existing spool files or by assigning 
additional direct access storage space to the spcoling function. 

Specific files can be transferred from the spooled card punch or 
printer of a virtual machine to the card reader of the same or another 
virtual machine. Files transferred between virtual unit record devices 
by the spooling routines are not physically punched or printed. lith 
this method, files can be made available to multiple virtual machines, 
or to different operating systems executing at different tiaes in the 
same virtual machine. 

CP spooling includes many desirable options for the virtual machine 
user and the real machine operator. These options include printing 
multiple copies of a single spool file, backspacing any nuaber of 
printer pages, and defining spooling classes for the scheduling of real 
output. Each output spool file has, associated with it, a 136-byte area 
known as the spool file tag. The inforaation contained in this area and 
its syntax are deter.ined by the originator and receiver of the file. 
For example, whenever an output spool file is destined for transaission 
to a remote location via the Remote Spooling Communications Subsystem, 
RSCS expects to find the destination identification in the file tag. Tag 
data is set, changed, and queried using the CP TAG com.and. 
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It is possible to spool ter.inal input and output. All data sent to 
the terminal, whether it be from the virtual machine, the control 
program or the virtual machine operator, can be spooled. Spooling is 
particularly desirable when a virtual machine is run with its console 
disconnected. Console spooling is usually started via the com.and 

SPOOL CONSOLE START 

An exception to this is when a system operator logs on using a graphics 
device. In this instance, console spooling is automatically started and 
continues in effect even if the system operator should disconnect from 
the graphics device and log on to a nongraphic device. In order to stop 
automatic console spooling, the system operator must issue the command 

SPOOL CONSOLE STOP 

SPOOL FILE RECOVERY 

If the system should suffer an abnormal termination, there are three 
degrees of recovery for the system spool files; war. start (WAR!), 
checkpoint start (CKPT), and force start (FORCE). Warm start is 
automatically invoked if SET DU!P AUTO is in effect. Otherwise, the 
choice of recovery method is selected when the following message is 
issued; 

hh:mm:ss STIRT «COLDIWAR!ICKPTIFOBCE) (DRAII)) I (SHUTDOWN): 

Bote that a cold (COLD) start does not recover any spool files. 

After a system failure, the warm start procedure copies spool file, 
accounting, and system message data to warm start cylinders on an 
auxiliary DASD. When the system is reloaded, this information is 
retrieved and the spool file chains and other system data are restored 
to their original status. If the warm start procedure cannot be 
implemented because certain required areas of storage are invalid, the 
operator is notified to take other recovery procedures. 

Any new or revised status of spool file blocks, spooling devices, and 
spool hold queue blocks is dynamically copied to checkpoint cylinders on 
an auxiliary DASD as they occur. When a checkpoint (CKPT) start is 
requested, this is the information that is used to recreate the spool 
file chains •. It differs from warm start data in that only spool file 
data is restored; accounting and system messages information is not 
recovered. Ilso, the order of spool files on any particular restored 
chain is not the original sequence but a random one. 
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A force start is required when checkpoint start encounters I/O errors 
while reading files, or invalid data. The procedure is the saae as for 
checkpoint start except that unreadable or invalid files are bypassed. 

CP COMMANDS 

The CP commands allow you to control the virtual machine froa the 
terainal, much as an operator controls a real aachine. Virtual machine 
execution can be stopped at any time by use of tbe terminal 1 s attention 
key (for 3066 and 3270 terminals, the ENTER key is used); it can be 
restarted by entering the appropriate CP command. External, attention, 
and device ready interrupts can be siaulated on the virtual aachine. 
Virtual storage and virtual machine registers can be inspected and 
.odified, as can status words such as the PSi and the CSi. Extensive 
trace facilities are provided for the virtual machine, as well as a 
single-instruction mode. Commands are available to invoke the spooling 
and disk sharing functions of CP. 

CP com.ands are classified by privilege classes. The VM/370 
directory entry for each user assigns one or more privilege classes. 
The classes are primary systea operator (class A), system resource 
operator (class B), system progra.aer (class C), spooling operator 
(class D), system analyst (class E), service representative (class P), 
and general user (class G). Commands in the system analyst class may be 
used to inspect real storage locations, but may not be used to make 
aodifications to real storage. Co.mands in the operator class provide 
real resource control capabilities. System operator commands include 
all coamands related to virtual aachine performance options, such as 
assigning a set of reserved page frames to a selected virtual aachine. 
Par descriptions of all the CP commands, see the 1M/370 ~~ Co.~nd 
!tefere~~ fo!: General !l~rs and the V!!/370 Q2~to£~2 ~uide. 
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Program States 

When instructions in the Control Progra. are being executed, the real 
coaputer is in the supervisor state; at all other ti.es, vhen running 
virtual machines, the real co.puter is in the proble. state. Therefore, 
privileged instructions cannot be executed by the virtual .achine. 
programs running on a virtual machine can issue privileged instructions; 
but such an instruction either (1) causes an interruption that is 
handled by the Control program, or (2) is intercepted and handled by the 
processor, if the virtual .achine assist feature or V8/310 Extended 
Control-program Support is enabled and supports that instruction. CP 
examines the operating status of the virtual machine PSW. If the 
virtual machine indicates that it is functioning in supervisor mode, the 
privileged instruction is simulated according to its type. If the 
virtual machine is in problem mode, the privileged interrupt is 
reflected to the virtual machine. 

Only the Control Program .ay operate in the supervisor state on the 
real machine. 111 programs other than CP operate in the proble. state 
on the real .achine. 111 user interrupts, including those caused by 
atte.pted privileged operations, are handled by either the control 
program or the processor (if the virtual .achine assist feature or 
VM/310 Extended Control-Program Support is available). Only those 
interrupts that the user progra. vould expect fro. a real machine are 
reflected to it. 1 problem progra. viII execute on the virtual .achine 
in a .anner identical to its execution on a real Syste./310 processor, 
as long as it does not violate the CP restrictions. See V8/310 Syste. 
~essag~ for a list of the restrictions. 
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Using Processor Resources 

CP allocates the processor resource to virtual machines according to 
their operating characteristics, priority, and the system resources 
available. 

Virtual machines are dynamically categorized at the end of each time 
slice as interactive or noninteractive, depending upon the frequency of 
operations to or from either the virtual system console or a terminal 
controlled by the virtual machine. 

Virtual machines are dispatched from one of two queues, called Queue 
1 and Queue 2. In order to be dispatched fro. either queue~ a virtual 
machine must be considered executable (that is, not waiting for some 
activity or for some other system resource). Virtual machines are not 
considered dispatchable if the virtual machine: 

• Enters a virtual wait state after an I/O operation has begun. 
• Is waiting for a page frame of real storage. 
• Is waiting for an I/O operation to be translated by CP and started. 
• Is waiting for CP to simulate its privileged instructions. 
• Is waiting for a CP console function to be performed. 

Queue 1 

Virtual machines in Queue 1 (Q1) are considered conversational or 
interactive users, and enter this queue when an interrupt from a 
terminal is reflected to the virtual machine. Users are considered for 
dispatching from this queue on a first-in-first-out (FIFO) basis. When 
a virtual machine uses more than a certain amount of processor time 
without entering a virtual wait state, that user is placed in Queue 2. 

Virtual machines are dropped fro. Q1 when they complete their ti.e 
slice of processor usage, and are placed in an "eligible list". Virtual 
machines entering CP command mode are also dropped from Q1. When the 
virtual machine becomes executable again (returns to execution mode) it 
is placed at the bottom of 01. 

Queue 2 

Virtual machines in Queue 2 (02) are considered noninteractive users. 
Users are selected to enter Q2 from a list of eligible virtual machines 
(the "eligible list"). The list of eligible virtual machines is sorted 
on a lIFO basis within user priority (normally defined in the user 
record in the V8/310 directory, but may be altered by the system 
operator). 

Usually, a virtual aachine is selected to enter 02 only if its 
"working set" is not greater than the number of real page frames 
available for allocation at the time. The working set of a virtual 
aachine is calculated and saved each time a user is dropped froa 02 and 
is based on the number of virtual pages referred to by the virtual 
aachine during its stay in Q2, and the nuaber of its virtual pages that 
are resident in real storage at the time it is dropped froa the queue. 
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If the calculated working set of the highest priority virtual machine 
in the eligible list is greater than the number of page frames available 
for allocation, then 15 percent of the working set for that virtual 
machine is calculated. If the pages required for 15 percent of the 
working set are available, the virtual machine is placed on 02. 
otherwise, the virtual machine remains on the eligible list until there 
are no other users on 01 or 02. 

Executable virtual machines are sorted by "dispatching priority". 
This priority is calculated each time a user is dropped from a queue and 
is the ratio of processor time used while in the queue to elapsed time 
in the queue. Infrequent processor users are placed at the top of the 
list and are followed by more frequent processor users. When a 
nonexecutable user becomes executable, he is placed on the queue based 
on his dispatching priority. 

When a virtual machine completes its time slice of processor usage, 
it is dropped from 02 and placed in the eligible list by user priority. 
When a user request in 02 enters CP command mode, it is removed from 02. 
~hcn the ~cg~c~t bcco:c~ c:cc~t~blo {r~t~rn~ tc .i=tual .achina 
execution mode), it is placed in the eligible list based on user 
priority. 

If a user's virtual machine is not in 01 or 02, it is because: 

• The virtual machine is on the "eligible list," waiting to be put on 
02 

-- or --

• The virtual machine execution is suspended because the user is in CP 
mode executing CP commands 

To leave CP mode and return his virtual machine to the "eligible 
list" for 02, the user can issue one of the CP commands that transfer 
control to the virtual machine operating system for execution (for 
example, BEGIN, IPL, EXTERNAL, and RESTART). 

In CP, interactive users (01), if any, are considered for dispatching 
before noninteractive users (02). This means that CMS users entering 
commands that do not involve disk or tape I/O operations should get fast 
responses from the VM/310 system even with a large number of active 
users. 

An installation may choose to override the CP scheduling and 
dispatching scheme and force allocation of the processor resource to a 
specified user, regardless of its priority or operating characteristics. 
The favored execution facility allows an installation to: 

1. Specify that one particular virtual machine is to receive up to a 
specified percentage of processor time. 

2. Specify that any number of virtual machines are to remain in the 
queues at all times. Assignment of the favored execution option is 
discussed in the "Preferred Virtual Machines" section. 

1-12 IBM VM/310 System Logic and Problem Deteraination--Voluae 1 



Functional Information 

The functional diagrams that follow describe the prograa logic 
associated with various control program functions. Not all CP functions 
are described. These functional diagrams are meant to describe the CP 
functions about which you may want aore detailed inforaation if you are 
debugging, modifying, or updating CP. 

Figure 1 describes CP initialization process. 

Figures 2 and 3 describe the real and virtual I/O control blocks used 
by CP in its I/O control. 

Figures 4, 5, and 6 show how CP handles SVC. external, and prograa 
interrupts. 

The CP paging function is described in Figure 7. 

The CP spooling function (both virtual and real) is described in 
Figures 8 and 9. 

Figure 10 shows how virtual tracing is performed. 

Figure 11 shows the steps involved in translating a virtual address 
to a real address and gives an example of address translation. 

The functional information contained in these diagraas is intended 
for system programmers and IBM Field Engineering prograa support 
representatives. 

CP Introduction 1-13 
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DMKCKP 
For a warm start II: '....,k"'o .. ''' .. "" "'''0' U "d.'m ,,,,,m '" m''''g' ' 

ijdOMKSAV 

DMKSAV (DMKSAVRS 
Read copy of nucleus entry point) 

D '.0".' ,. OMKcP' 

If attached~ p;.:::-==-:-:------
DMKAPI t rocessor .'~quested, call 
functions. 0 perform initialization 

Initialize storage and 
Mount devices check TOO clock 

Log on operator 
Allocate Dump File 

start, perform that function 

Go to Dispatcher 
Wait for work 

r-----:------
System's !ables 



The real machine configuration is represented by 
a set of related control blocks. These blocks are: 

• in the VM/'nO nucleus 
• built from macros during system generation 
• loaded at system IPL and initialized then for 

operation. 
There is one control block per channel, per control 
unit, and per device. 
The characteristics of VM/370 real I/O control are: 

• Block multiplexing (BMPX) with RPS (Rotational Position 
Sensing) is I ,sed. 

• Multi-path ·;cheduling is not used. 
• All I/O operations are handled by VM/370 

scheduling iJnd interrupt handling. 

.6 

DMKRIOCT - real channel table l 

11111~x -"~~;""'".'FFFF' 
- . - indicates that no channel exists 

-positive value is an index 

RCHBLOK - real channel block I 

Channel identification 
Scheduling Control 

to the RCHBLOK 

XXXX I Control Unit 
t---+--+--t-X-X-X-X-l Index Table 

~--~--~--~~~ 

unit exists 
if positive, that value is an 

hldex to the RCUBLOK 

RCUBLOK - real control unit block l 

Control Unit identification 
Scheduling Control 

if negative (FFFF), no 
device ex ists 

XXXX 

XXXX 

if positive, that value is 
an index to RDEVBLOK 

['.~~ e complete c:..crlptlon of CP control block •• _ IBM Virtual Mschine Fscility/3.70: Datil ArelU and 
Control Bloe"'. "'der No. SY20-0884. __ , __ ~ _________________________ -J 

Device 
Index 
Table 

Relationship of R,eal I/O Control Blocks ----

DMKRIOCT (part of DMKIRIO) 

~--~ 
RCUBLOKs RDEVBLOKs 

Mn. 
t,-+--><-t-' 

IRDEVBl.OK - real device block' 

Device identification 
Scheduling Control 
Terminal Control 
Spooling Control 
Dedicated Control 
Error Recovery 
Allocation Control 

Part of the RDEVBLOK pertains to functions that are 
device independent; that part of the RDEVBLOK is used 
in the same way for all devices. However, some of the. 
fields in the RDEVBLOK have multiple uses, depending 
on the device type and function. 
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The virtual machine configuration is represented by a set 

of related control blocks. These blocks are: 
• built by VM/370 at LOGON from data in directory 

• modified by user commands (for example, DETACH. LINK. DEFINE) 
There is one control block per channel, per control unit. and per 
device . 

The characteristics of VM/370 virtual I/O control are: 

• BMPX (block multiplexing) is supported 

• RPS (rotational position sensing) is supported 

• the virtual machine operating system performs scheduling 

• VM/370 uses virtual I/O control blocks to 
simulate real hardware interface 

• virtual unit record devices use VM/370 Spooling 
• virtual console is simulated on terminal 

• minidisks simulate DASD 

• dedicated devices are supported 

VMCHTBL - virtual channel index table 

VCHBLOK - virtual channel block 1 

Channel identification 

status 

XXXX XXXX XXX X XXXX 

XXXX XXXX XXXX XXXX 

if negative (FFFFI. no control 

unit exists 

if pOSitive, the value is an index 
to the VCUBLOK 

Relationship of Virtual I/O Centrol Blocks ---------------, 

VCUBLOK - virtual control unit block 1 

Control unit identification 
status 

XXXX XXXX XXXX XXXX } D . eVlce 

XXXX Index 
Table 

if negative (FFFF). no device 

exists 

if positive, the value is an index 
to the VDEVBLOK 

VMCHTBL (part of VMBLOK) 

1 

VCUBLOKs VDEVBLOKs 

n 

VDEVBLOK -- virtual device block 1 

Device identification 
Status pending 

Positioning 
Terminal control 

Spooling control 

RDEVBLOK PointPr 

Part of the VDEVBLOK contains device independent 

information and is used identically in all VDEVBLOKs. 
However, some fields of the VDEVBLOKs have multiple 
uses, depending on the device type. 

For a detaIled description of the CP control blocks, see IBM Virtual Machine 
Faciliry/310: Data Areas and Control Blocks. Order No. SY2Q.0884. 
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• INPUT--------------~ 

GR 1 I [GR 2 1\ 

FOR SVC 76 

------

['~E~ 
SVC 

~;~ VMES1AT 

VMBLOK 

INPUT------------~ 

GR 15 

A (CALLED ROUTINE) I 

I 
SVC Interrupt 

----------Process---------.., 

If PROBLEM MODE 

• And ADSTOP SVC, simulate 'ADSTOP' to 
virtual machine 

• And an SVC 76, verify the parameters and 
call DMKVER to build the error record." 

• And virtual machine IS In extended .., 
mode and/or Pa!je 0 is not in storage, 
reflect interrupt to virtual machine 

• Otherwise, fetch Page 0, move CP PSW 
to virtual SVCOPSW, and move SVCNPSW 
to the CP PSW 

• If supervisor mode, run user-LPSW 

If SVC 0 (Impossible condition or fatal error), 
dump the machine 

If SVC 8 (Link Requestl. e 
pass control from one module to another 

If SVC 12 (Return Request), 
return control to calling module 

If SVC 16, release Save Area CIt 
If SVC 20, !Jet next save area for 

calling module 

If SVC 24, switch processing to 
main processor 

OUTPUT .-------------~ 

VMBLOK User Page 

PSA 

SVC OLD PSW EJ ----
RUNPSW 

SVC NEW PSW V 

E=J ~ 
- ~lIer's return 

"'1-G-R-1-3-~ I /address and 

G;;:;~i:~:D 
SAVE AREA OF CALLING 

MODULE 

• If DMKSVC determines that the SVC 76 
W parameters are valid, It calls DMKVER to build the 

error record. If the parameters are not valid or if 
DMKVER cannot build the error record, DMKSVC 
reflects the SVC back to the virtual machtne. If the 
error record is recorded, DMKVER gives control to 
the dispatcher with the user's running sta1Us set to 
return to the next sequential instruction following 
the SVC 76. 

O A new save area is acquired 
: and passed on. The caller's addressability 

register (R 121. the save area address (R 13), 
and the return address (SVCOPSW) are 
saved in the new save area. 

A Control is returned to module issuing .1 SVC lEi, rather than to calling module 
as in SVC 12. 

e Return is to module issuing SVC 20. 

e Return is on other processor to 
module issuing SVC 24 . 
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External Interrupt 

PrOC8H--------------------------------------, 

OUTPUT ---------. 
If TOO clock comparator interrupt 

• unchain from TOO clock comparator VMBLOK 

INPUT------------------------~ • queue the related TRQBLOK 

PSA (prefix Storage Area) 

VMBLOK 

VMTERM ~ RDEVBLOK 

I 

• place on dispatch queue 
• set new clock comparator request ............. ~ VMGPRS 

If CPU timer interrupt ------------
• flag running user to be dropped from queue VMFPRS 

If a Timer interrupt 

• if supervisor mode, ignore Timeerr:i:nt~e=rr:u:Pt~~~~~~~~:~=~~~~~~~~~:»~~V~M~P~S~W~ 
• otherwise, save machine status: VMOSTAT 

(for 
operator) 

If interrupt from the Console Interrupt Button (External) • 

• Set the disconnect flag in VMBLOK 
• Halt any outstanding I/O 
• Clear any outstanding console requests 
• If the running user was not interrupted, 

resume where left off by LPSW of External old PSW ..... -< 

External interrupt from control panel is used to disconnect 
the system operator's terminal. The system operator may 
reconnect at any other terminal via the LOGON command. 

------

VMBLOK 

VMOSTAT 

X'10' 

VMTERM 

X'OO' 
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DMKPRVLG 

Invalid operation code 

is in GR O. The VMINST 
field of the VMBLOK contains 

the image of the privileged 

instruction that caused the 

interrupt 

• Program I nterwpt 

----------------Process 

Determine machine mode and cause of interrupt 

If in supervisor mode, go to DMKDMPDK to take CP dump ---..J-------------. ...r-..... 

If invalid operation, go to DMKPRGRF routine ••••••• IN~ -------
If recognizable privileged instruction, 

simulate it ==============:===~~=======:::-::: 

If privileged instruction is not recognized, 

issue SVC 0 and dump CP ~======:=::===~")1 

If pag,ng exception, call DMKPTRAN to 

bring page with requested address 

into real storage. 

If proqram interrupt occurs in virtual 

problem mode, reflect the 

interrupt back to the virtual 
machine _______ . ___ . _____ ~ 

OUTPUT------------------.~ 

VMBLOI<: 

~ VMP~~ t VMINSTj 

[~ 
SWPTABLE 

Virtual Storage 

OUTPUT ---------------.-, 

VMBLOI<: 

[VM_ r 
User's Page 0 
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INPUT------------------------__ ~ 
GR 2 REOUEST GPRl 

CORTABLE 

I Virtual Address 

PAGTABLE 

PAGCORE 
real page 
address 

INPUT -------__ 

PAGING 
DEVICE 

tit Bits defined for CORFLAG 

CORIOLCK EOU X'SO' Page locked for 1/0 

CORCFLCK EOU X'40' Page locked by console function 

CORFLUSH EOU X'20' Page is in flush list 

CORFREE EOU X'10' Page is in free list 

CORSHARE EOU X'OS' Page is shared 

CORRSV EOU X'04' Page is reserved 

CORDISA EOU X'01' Page disabled - not available 

• Request For 
Real Storage 

....--------.. -----PROCI:SS ------, 

«It Bits defined for SWPFLAG 

-
SWPTRANS EOU X'80' 
SWPRECMP EOU X'40' 
SWPALLOC EOU X'20' 
SWPSHR EOU X'10' 

SWPREFl EOU X'OS' 

SWPCHGl EOU X '04' 

SWPREF2 EOU X'02' 

SWPCHG2 EOU X'01' 

Translate address 

Is requested page already in sto, age? • i 
Determine page selection 

,----__ Is page available from lists? {ES • i 

YES 

OUTPUT--------, 

PAGING 
DEVICE Rei ease pages 

Allocate DASD space =====1:==:;:==:=::::':: 
Schedu Ie page 1/0 
Mark page free 

Lock - if requested 
Form address 

GR 2 Real Address 
Return to requester ................ ~Ir ~~~~~~l 

RITURN 

Page in transit 

Page permanently assigned 

Page enqueued for allocation 
Page shared 

lst half page referenced 

1st half page changed 

2nd half page referenced 
2nd half page changed 
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SIO From Virtual 

Machine! 
~------------PROCESS----------------~ 

DMKVSP 

INpUT-----------------, 

GR2 

Virtual CAW 

~ ___ Da_l~ 

Virtual Storage 

VOEVBLOK 

VOEVSPL 

VOEVCSW 

If spool file not open, 
create VSPLCTL 
get virtual buffer 
save data in VSPLCTL 

If Printer" Punch, or Console fa 
get a work buffer 
get virtual CCW 
move logical record (CCW and data) from 

spool buffer to work buffer 
move data to user's data area 
post 'interrupt' pending and return to virtual machine 

If a Card Reader 
get a work buffer 
get virtual CCW 
move logical record (CCW and data) from 

spool buffer to work buffer 
move data to virtual data area 
post 'interrupt' pending and return to virtual machine. 

r-------------------------------------.-----------------------------, 
Virtual console spooling is the same as printer spooling except that: 

• A skip to channel one CCW is inserted every 60 lines of output 
• The operator's virtual console spool buffer is written for every 161ines of output 
• The Virtual spool buffer is written.to the allocated spool device when the first CCW is 

placed in the Virtual buffer. The buffer is kept in a pseudo closed state so that checkpoint 
saves the buffer in the event of a system failure. 

OUTPUT -------------""1 
Real Storage 

WORK 

Free 
Storage 
Area 

User's virtual machine 
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• Interrupt From 
Spool Device 

1----- PROCESS -------...... 

Find nonbusy unit record device 

Find SFBLOK for that device type 

Create RSPLCTL block and chain it to RDEVBLOK 

Remove SFBLOK from chain and chain it to RSPLCTL 

Get virtual buffer and read DASD page 

Reconstruct CCWs in data page 

Create 10BLOK and chain CCWs to 10BLOK 

Schedule I/O operation 

When there is an interrupt from the 
unit-record device, get next DASD 
page from chain 

,-------- OUTPUT FOR PUNCH/PRINTER -------. 

RDEVBLm 

RDEVSTAT 

RDEVTYC 

RDEVSPL 

SPUNK 

CCWs 

Data 

Data 

~
OBLOK 

TIC ( 
TIC OR 

CJ 
~---------OUTPUT FOR RE~DER --------~ 

Real Stot-age 

DASD Auxiliary Storage 

SPOOL BtFFER 
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INPUT -0 
TRACE XXX 

Cl VMBLOK .... 
H 
r+ 
,:: 
pt 

VMTRCTL .. ~ 
VMTREXT 

"3 
H 
pt 
n .... 
=' \,Q 

Entered From OMKCFM 
After 'TRACE' Command 
Entered 

_O_M __ K_TR_A ______ PROCESS __________________ ~ 

Pick up operands and options and check for validity 

If 'OFF' specified, turn off flags .......... .. 
If 'END' specified, call 

DMKTRCPBto restore any instructions 
altered by TRACE, turn off flags, and' 
return TREXT block to free storage ........ . 

Otherwise, 
Issue 'TRACE STARTED' message 
Get trace control block and set VMBLOK 
pointer to it, if a trace control block does •••• ' • 
not exist. Set trace flags. Call DMKTRCIT to 
initialize branch or full in!,truction tracing, 
if 

Entry via SVC 8 8 
----------PROCESS -------------......, 

Put trace prefix and type in output line 
Convert binary addresses to hexadecimal (DMKCVT) 
Get mnemonic for OP code, if applicable (DMKNEM) 
Write trace line to output device 

If ATTN was pressed or if halt after trace line.w.a.s.sp.e.ci.fie.d ........ ~~ 
enter console function mode and ex it 

Entered from OM KC FM after 
• AOSTOP' command entered 

OMKCFOAO 

Otherwise, , 
Get work buffer 
Set VMBLOK pointer 

Save instruction and its virtual add.reiis.s ..... ~II 
Replace instruction with SVC B3 • 

OUTPUT---------------,---, 

VMBLOK 
OUTIPUT 

Virtual Storage 

[ 

TREXT 

TFIEXCTLli TFIEXCTL2 

TREXTERM 

TFlEXPRNT 
TREXRUNF 

COMMENTS 

If this turns off the last flag, then the TREXT block 
is returned to free storage. If branch and instruction 
tracing are both turned off, ClMKTRCPB is called 
to put back any instructions altered by TRACE, 

VMTRCTL and TREXCTL 1 are identical. 

e Entry via SVC 8 as follows 
Entry Point From 

External Interrupt DMKTRCEX DMKDSP 
11/0 Interrupt DMKTRCIO DMKDSP 
Program Interrupt DMKTFlCPG DMKPRG 
Privileged Instructions DMKTRCPV DMKPRV 
'I/O Operatiol')s DMKTRDSI DMKVIOEX 
Virtual and Real CSWs DMKTRCSW DMKVIOIN 
SVC, branch or full DMKTRCSV DMKPSA 

instruction trace 
Restore user instructions DMKTRCPB DMKTRA 

altered by tracing 
Initialize instruction tracing DMKTIlCIT DMKTRA 
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Virtual Address 

• 
LOCATE THE 
SEGMENT TABLE 

Segment Table Register ICR 1) 

I Segme.nt Table I 
• Ongm • 

8 25 26 31 

31 

Page Table 

• 

• 
LOCATE PAGE 
TABLE 

• USE AS INDEX 
TO PAGE TABLE 
ENTRY 

Real Address 

Example--------------------------------------------------------------~ 

Translate Virtual Addres' 00080424 to Real Address 

/ 
( 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Virtual Address 

"..--;---+-----1 

1 J 

• 
Locate the appropriate Segment Table 
entry . The eighth entry in 

the Segment Table at location 014440 
This entry points to the Page Table. 

...- 014440 

I 

I 
I 

I 

;' 

II ~ 
• 

Locate the appropriate Page Table entry - / 
The 13th entry in the Page Table at _ __ I r-I-..I.-----r--'----. 

012 ~ ~ Real Address 
location 014440. This entry contains ,''-____ --'-_____ -' 
the real block number. / Block Displacement 

/ 

• 
The block number in the Page __ J 
Table entry and the displacement in 

Number 

the Virtual Address combine to provide the Real Address 



Performance Guidelines 

General Information 

The performance characteristics of an operating system, when it is run 
in a virtual machine environment, are difficult to predict. This 
unpredictability is a result of several factors: 

• The System/370 model used. 

• The total number of virtual machines executing. 

• The type of work being done by each virtual machine. 

• The speed, capacity, and number of the paging devices. 

• The amount of real storage available. 

• The degree of channel and control unit contention, as well as arm 
contention, affecting the paging device. 

• The type and number of Vft/370 performance options in use by one or 
more virtual machines. 

I • The degree of access to ftSS 3330V volume. 

Perforllance of any virtual machine may be improved up 
by the choice of hardware, operating system, and Vft/370 
topics discussed in this section address: 

to some limit 
options. The 

1. The performance options available in V!/370 to improve the 
performance of a ,particular virtual machine. 

2. The system options and operational characteristics of operating 
systems running in virtual machines that will affect their 
execution in the virtual machine environment. 

The performance of a specific virtual machine may never equal that of 
the same operating system running standalone on the same System/370, but 
the total throughput obtained in the virtual machine environment may 
equal or better that obtained on a real machine. 

When executing in a virtual machine, any function that cannot be 
performed wholly by the hardware causes some degree of degradation in 
the virtual machine's performance. As the control program for the real 
machine, CP initially processes all real interrupts. A virtual machine 
operating system's instructions are always executed in 2roblem state. 
Any privileged instruction issued by the virtual machine causes a real 
privileged instruction exception interruption. The amount of work to be 
done by CP to analyze and handle a virtual machine-initiated interrupt 
depends upon the type and complexity of the interrupt. 

The simulation effort required of CP may be trivial, as for a 
supervisor call (SVC) interrupt (which is generally reflected back to 
the virtual machine), or may be more complex, as in the case of a Start 
I/O (SIO) interrupt, which initiates extensive CP processing. 

When planning for the virtual machine environment, consideration 
should be given to the number and type of privileged instructions to be 
executed by the virtual machines. Any reduction in the number of 
privileged instructions issued by the virtual machine's operating system 
will reduce the amount of extra work CP must do to support the machine. 

CP Introduction 1-25 



Virtual Machine I/O 

To support I/O processing in a virtual machine, CP must translate all 
virtual machine channel command word (CCW) sequences to refer to real 
storage and real devices and, in the case of minidisks, real cylinders. 
When a virtual machine issues an SID, CP must: 

1. Intercept the virtual machine SID interrupt. 

2. Allocate real storage space to hold the real CCW list to be 
created. 

3. Translate the virtual device addresses referred to in the virtual 
CCWs to real addresses. 

4. Page into real 
operation, all 
operation. 

storage and lock, for the duration of the I/O 
virtual storage pages required to support the I/O 

5. Generate a new CCW sequence building a Channel Indirect Data 
Address list if the real storage locations cross page boundaries. 

6. Schedule the I/O request. 

7. Present the SID condition code to the virtual machine. 

8. Intercept, retranslate, and present the channel end and device end 
interrupts to the appropriate virtual machine, where they must then 
be processed by the virtual machine operating system. 

CP's handling of SIOs for virtual machines can be one of the most 
significant causes of reduced performance in virtual machines. 

The number of SID operations required by a virtual machine can be 
significantly reduced in several ways: 

• Use of large blocking factors (of up to 4096 bytes) for user data 
sets to reduce the total number of SIOs needed. 

• Use of preallocated data sets. 

• Use of virtual machine operating system options (such as chained 
scheduling in OS) that reduce the number of SIO instructions. 

• substitution of a faster resource 
operations, by building small temporary 
rather than using an I/O device. 

(virtual storage) for I/O 
data sets in virtual storage 

Frequently, there can be a performance gain when CP paging is 
substituted for virtual machine I/O operations. The performance of an 
operating system such as OS can be improved by specifying as resident as 
many frequently used os functions (transient subroutines, ISlft indexes, 
and so forth) as are possible. In this way, paging I/O is substituted 
for virtual machine-initiated I/O. In this case, the only work to be 
done by CP is to place into real storage the page that contains the 
desired routine or data. 
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Three CP performance options are available to reduce the CP overhead 
associated with virtual machine I/O instructions or other privileged 
instructions used by the virtual machine's I/O Supervisor: 

.. 
I. The virtual=real option resoves the need 

reference translation and paging before 
specific virtual machine. 

for CP to perform storage 
each I/O operation for a 

2. The virtual machine assist reduces the real supervisor state time 
used by V!/370. See V!/~lQ PlanDiDg ~nd ~§!em Gen~E~tiQ~ Guig~ 
for a list of the processors on which it is available. 

3. V!/370 Extended Control-Program Support further reduces the real 
supervisor state time used by VM/370. See Y~170 Pla~ing ~~g 
~ystem ~~~atiQ~ Guid~ for a list of the processors on which it is 
available. 

Assignment and use of these options is discussed in "Preferred 
virtual !achines." 

Paging Considerations 

When virtual machines refer to virtual storage addresses that are not 
currently in real storage, they cause a paging exception and the 
associated CP paging activity. 

The addressing characteristics of programs executing in virtual 
storage have a significant effect on the number of page exceptions 
experienced by that virtual machine. Routines that have widely 
scattered storage refe~ence tend to increase the paging load of a 
particular virtual machine. When possible, ~odules of code that are 
dependent upon each other should be located in the same page. Reference 
tables, constants, and literals should also be located near the routines 
that use them. Exception or error routines that are infrequently used 
should not be placed within main routines, but located elsewhere. 

When an available page of virtual storage contains only reenter able 
code, paging activity can be reduced, since the page, although referred 
to, is never changed, and thus does not cause a write operation to the 
paging device. The first copy of that page is written on the paging 
device when that frame is needed for some other more active page. Only 
inactive pages that have changed must be paged out. 

Virtual machines that reduce !heir paging activity by controlling 
their use of addressable space 1mprove resource management for that 
virtual machine, the V!/370 system, and all other virtual .achines. The 
total paging load that must be handled by CP is reduced, and more tiae 
is available for productive virtual machine use. 

Additional dynaaic paging storage may be gained by controlling free 
storage allocation. The amount of free storage allocated at V!/370 
initialization time can be controlled by the installation. When the 
Systea is being generated, the FREE operand of the SYSCOR macro 
statement may be used to specify the number of free storage pages to be 
allocated at system load time. 

If, at IPt tiae, the amount of storage that these pages represent is 
greater than 25 percent of the V!/370 storage size (not including the 
V=R area, if any), a default nuaber of pages is used. The default value 
is 3 pages for the first 256K bytes of storage plus 1 page for each 
additional 64K bytes (not including the V=R size, if any). 
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The SYSCOR .acro definition can be found in !AL310 Planning and 
~stem ~~~§!!QD ~y!g~. 

CP provides three performance options, locked pages, reserved page 
fraaes, and a virtual=real area, to reduce the paging requirements of 
virtual machines. Generally, these facilities require soae dedication 
of real storage to the chosen virtual machine and, therefore, improve 
its performance at the expense of other virtual .achines. 

LOCKED PAGES OPTION 

The LOCK co •• and, which is available to the systea operator (with 
privilege class A), can be used to permanently fix or lock specific user 
pages of virtual storage into real storage. In so doing, all paging I/O 
for these page frames is eliminated. 

Since this facility reduces total real ~toragp r~sourc~s ~eal page 
fraaes) that are available to support other virtual aachines, only 
frequently used pages should be locked into real storage. Since page 
zero (the first 4096 bytes) of a virtual .achine storage is referred to 
and changed frequently (for exaaple, whenever a virtual aachine 
interrupt occurs or when a CSW is stored), it should be the first page 
of a particular virtual machine that an installation considers locking. 
The virtual machine interrupt handler pages aight also be considered 
good candidates for locking. 

Other pages to pe locked depend upon the work being done by the 
particular virtual aachine and its usage of virtual storage. 

The normal CP paging aechanism selects unreferenced page fraaes in 
real storage for replacement by active pages. Page fraaes belonging to 
inactive virtual aachines will all eventually be selected and paged out 
if the real storage fraaes are needed to support active virtual aachine 
pages. 

When virtual aachine activity is initiated on an infrequent or 
irregular basis, such as froa a remote terminal in a teleprocessing 
inquiry system, soae or all of its virtual storage aay have been paged 
out before the time the virtual machine must begin processing. Soae 
pages will then have to be paged in so that the virtual aachine can 
respond to the teleprocessing request compared with running the saae 
teleprocessing prograa on a real machine. This paging activity aay cause 
an increase in the tiae required to respond to the request coapared with 
running the teleprocessing program on a real aachine. Further response 
tiae is variable, depending upon the number of paging operations that 
aust occur. 

Locking specific pages of the virtual aachine's prograa into real 
storage aay ease this problem, but it is not always easy nor possible to 
identify which specific pages will always be required. 

Once a page is locked, it reaains locked until either the user logs 
off or the system operator (privilege class A) issues the UNLOCK comaand 
for that page. If the "locked pages" option is in effect and the user 
loads his system again (via IPL) or loads another systea, the locked 
pages are refreshed and the virtual machine's locked pages are unlocked 
by the system. The SYSTEM CLEAR command, when invoked, clears virtual 
aachine storage, including the user's locked pages. 
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Note: In attached processor mode, no shared pages are locked. If the 
system operator attempts to lock a shared page or an address range 
containing one or more shared pages, he will receive the message 

DMKCPV165I PAGE (hexloc) NOT LOCKED, SHARED PAGE 

for each of the shared pages within the range. 

RESERVED PAGE FRAMES OPTION 

A more flexible approach than locked pages is the reserved page frames 
option. This option provides a specified virtual machine with an 
essentially private set of real page frames, the number of frames being 
designated by the system operator, when he issues the CP SET RESERVE 
command line: Pages will not be locked into these frames. They can be 
paged out, but only for other active pages of the same virtual machine. 
When a temporarily inactive virtual machine having this option is 
reactivated, these page frames are immediately available. If the 
program code or data required to satisfy the request was in real storage 
at the time the virtual machine became inactive, no paging activity is 
required for the virtual machine to respond. 

This option is usually more efficient than locked pages in that the 
pages that remain in real storage are those pages with the greatest 
aaount of activity at that moment, as determined automatically by the 
system. Although multiple virtual machines may use the LOCK option, 
only one virtual machine at a time may have the reserved page frames 
option active. Assignment of this option is discussed further in 
npreferred Virtual Machines. n 

The reserved page frames option provides performance that is 
generally consistent from run to run with regard to paging activity. 
This can be especially valuable for production-oriented virtual machines 
with critical schedules, or those running teleprocessing applications 
where response times must be kept as short as possible. 

YIRTU1L=RE1L OPTION 

The VM/310 virtual=real option eliminates CP paging for the selected 
virtual aachine. 111 pages of virtual machine storage, except page 
zero, are locked in the real storage locations they would use on a real 
coaputer. CP controls real page zero, but the remainder of the CP 
nucleus is relocated and placed beyond the virtual=real machine in real 
storage. This option is discussed in more detail in "Preferred Virtual 
Machines. n 

Since the entire address space required by the virtual machine is 
locked, these page frames are not available for use by other virtual 
aachines except when the virtual=real aachine is not logged on. This 
option often increases the paging activity for other virtual machine 
users, and in some cases for VK/310. (Paging activity on the system .ay 
increase substantially, since all other virtual machine storage 
requirements aust be aanaged with fewer remaining real page fraaes.) 
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The virtual=real option may be desirable or mandatory in certain 
situations. The virtual=real option is desirable when running a virtual 
machine operating systea (like DOS/VS or OS/VS) that perforas paging of 
its own because the possibility of double paging is eliminated.. The 
option must be used to allow programs that execute self-modifying 
channel programs or have a certain degree of hardware timing 
dependencies to run under VM/310. 

Preferred Virtual Machine Options 

Vft/310 provides seven functions that create a special virtual machine 
environment: 

1. Favored execution 
2. Priority 
3. Reserved page frames 
4. Virtual=real option 
5~ !ffi!!it! 
6. Virtual machine assist 
1. Extended Control-Program Support 

The first five functions are designed to improve the performance of a 
selected virtual aachine; the last two functions improve the performance 
of VM/310. Although each of the first five functions could be applied 
to a different virtual machine, usually they are applied to only one if 
optimum performance is required for that one specific virtual machine. 
The sixth and seventh functions can be applied to as many virtual 
machines as desired. 

FAVORED EXECUTION 

The favored execution options allow an installation to modify the normal 
scheduling algorithms and force the system to devote more of its 
processor resources to a given virtual aachine than would ordinarily be 
the case. The options provided are: 

1. The basic favored execution option. 

2. The favored execution percentage option. 

The basic favored execution option means that the virtual machine so 
designated is not to be dropped from the active (in queue) subset by the 
scheduler, unless it becomes nonexecutable. When the virtual machine is 
executable, it is to be placed in the dispatchable list at its normal 
priority position. However, any active virtual machine represents 
either an explicit or iaplicit coamitment of main storage. In explicit 
storage com.itment can be specified by either the virtual=real option or 
the reserved page frames option. In implicit commitaent exists if 
neither of these options is specified, and the scheduler recoaputes the 
virtual machine's prOjected work-set at what it vould noraally have been 
at queue-drop time. Multiple virtual machines can have the basic 
favored execution option set. However, if their combined main storage 
requirements exceed the system's capacity, performance can suffer 
because of thrashing. 

If the favored task is highly compute bound and must coapete for the 
processor with aany other tasks of the same type, an installation can 
define the processor allocation to be aade. In this case, the favored 
execution percentage option can be selected for one virtual aachine. 

1-30 IBft VM/310 System Logic and Problem Determination--Volume 1 



This option specifies that the selected virtual machine, in addition to 
remaining in queue, is guaranteed a specified minimum percentage of the 
total processor time if it can use it. The favored execution option can 
only be invoked by a system operator with command privilege class A. 
The format of the command is as follows: 

r , 
SET FAVORED userid Inn I 

L ~ 

~h~£~: 

userid identifies the virtual machine to receive favored execution 
status. 

nn is any value from 1 through 99 and specifies the percentage 
of the in-aueue time slice that is guaranteed to this 
virtual machine. 

OFF specifies that the virtual machine is to be removed from 
favored execution status. 

The percentage option of the SET FAVORED command is administered as 
follows: 

1. The in-queue time slice is multiplied by the specified percentage 
to arrive at the virtual machine's guaranteed processor time. 

2. The favored virtual machine, when it is executable, is always 
placed at the top of the dispatchable list until it has obtained 
its guaranteed processor time. 

3. If the virtual machine obtains its guaranteed processor time before 
the end of its in-queue time slice, it is placed in the 
dispatchable list according to its calculated dispatching priority. 

4. In either case (2 or 3), at the end of the in-queue time slice the 
guarantee is recomputed as in step 1 and the process is repeated. 

Whether or not a percentage is specified, a virtual aachine with the 
favored execution option active is kept in the dispatching queues except 
under the following conditions: 

• Entering CP console function mode 
• Loading a disabled PSW 
• Loading an enabled PSW with no active I/O in process 
• Logging on or off 

When the virtual machine becomes executable again, it is put back on the 
executable list in Q1. If dropped from Q1, the virtual machine is 
placed directly in Q2 and remains there even though it may exhaust its 
allotted amount of processor usage. Virtual machines with this option 
are thus considered for dispatching more frequently than other virtual 
machines. 

Note, however, that these options can impact the response time of 
interactive users and that only one favored percentage user is allowed 
at any given time. 
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PRIORITY 

The VM/370 operator can assign specific priority values to different 
virtual machines. In so doing, the virtual machine with a higher 
priority is considered for dispatching before a virtual machine with a 
lower priority. User priorities are set by the following class 1 
command: 

SET PRIORITY userid nn 

where userid is the user's identification and nn is an integer value 
from 1 to 99. The value of nn affects the user's dispatching priority 
in relation to other users in the system. The priority value (nn) is 
one of the factors considered in VM/370's dispatching algorithm. 
Generally, the lower the value of nn, the aore favorable the user's 
position in relation to other users in VM/370's dispatch queues. 

RESERVED PAGE FRAMES 

VM/370 uses chained lists of available and pageable pages. Pages for 
users are assigned from the available list, which is replenished from 
the pageable list. 

Pages that are temporarily locked in real storage are not available 
or pageable. The reserved page function gives a particular virtual 
machine an essentially "private" set of pages. The pages are not 
locked; they can be swapped, but only for the specified virtual machine. 
Paging proceeds using demand paging with a "reference bit" algorithm to 
select the best page for swapping. The number of reserved page frames 
for the virtual machine is specified as a maximum. The page selection 
algorithm selects an available page frame for a reserved user and marks 
that page frame "reserved" if the maximum specified for the user has not 
been reached. If an available reserved page frame is encountered for the 
reserved user selection, it is used whether or not the maximum has been 
reached. 

The maximum number of reserved page frames is specified by a class A 
co.mand of the following format: 

SET RESERVE userid xxx 

where xxx is the maximum number required. If the page selection 
algorithm cannot locate an available page for other users because they 
are all reserved, the algorithm forces the use of reserved pages. This 
function can be specified in only one virtual machine at anyone time. 

!Qte: xxx should never approach the total available pages, since CP 
overhead is substantially increased in this situation, and excessive 
paging activity is likely to occur in other virtual machines. 

VIRTUAL=REAL 

For this option, the '8/370 nucleus .ust be reorganized to provide an 
area in real storage large enough to contain the entire virtual=real 
machine. In the virtual machine, each page from page 1 to the end is in 
its true real storage location; only its page zero is relocated. The 
virtual machine is still run in dynamic address translation mode, but 
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since the virtual page address is the same as the real page address, no 
ccw translation is required •. Since CCW translation is not performed, no 
check is made to ensure that I/O data transfer does not occur into page 
zero or any page beyond the end of the virtua1=rea1 machine's storage. 

Systems that are generated 
system loader (DMKLDOOE). 
virtua1=rea1 system, see the 
Guid~. 

with the virtua1=rea1 option use the 
For information about generating a 
!~310 ~!!!illing ~nd 2yste! Ge~ti2~ 

Figure 12 is an 
virtua1=rea1 option. 

example of a real storage layout with 
The V=R area is 128K and real storage is 512K. 

Virtual Storage 
Addresses 

I 

I CP PAGE 0 (MODULE DMKPSA) 
4K I 

I Virtual Page 1 
I 
I VIRTUAL=REAL AREA 
/ 
/ SIZE = 128K BYTES 
I (!inimu. size is 32K bytes.) 

128K, 
OKt Virtual Page 
4K I 

132KI 
/ REMAINDER OF CP BUCLEUS 
/ 
I 
I 
I 
/ DYNAMIC PAGING AREA 
/ and 
I FREE STORAGE 

i 

I 
I 
I 
I 
I 
/ 
/ 
I 
I 

0 I 
I 
I 
/ 
/ 
I 
I 
I 
/ 
/ 
I 

Real Storage 
Addresses 

OK 

4K 

128K 

132K (DMKSLC) 

End of CP Nucleus 
(DMKCPE) 

512K (End of real 
storage) 

Figure 12. Storage Layout in a Virtual=Real Machine 

the 

There are several considerations for the virtua1=rea1 option that 
affect overall systea operation: 

1. The area of contiguous storage built for the virtua1=rea1 aachine 
aust be large enough to contain the entire addressing space of the 
largest virtua1=rea1 machine. The virtua1=rea1 storage size that a 
VM/310 systea allows is defined during system generation when the 
option is selected. 

2. The storage reserved for the virtua1=rea1 aachine can only be used 
by a virtual aachine with that option specified in the VM/310 
directory. It is not available to other users for paging space, nor 
for VM/310 usage until released froa virtua1=rea1 status by a 
systea operator via the CP UlLOCK co.aand. Once released, VM/310 
aust be loaded again before the virtua1=rea1 option can becoae 
active again. 
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3. The virtual aachine with the virtual=real option operates in the 
preallocated storage area with normal CCW translation in effect 
until the CP SET NOTRAIS ON coamand is issued. At that tiae, with 
several exceptions, all subsequent I/O operations are perforaed 
froa the virtual CCWs in the virtual=real space without 
translation. The exceptions occur under any of the following 
conditions: 

• SIO tracing active 
• First cew not in the V=R region 
• I/O operation is a sense co.mand 
• I/O device is a dial-up terminal 
• I/O is for a nondedicated device 

(spooled unit record console virtual CTCA 
or ainidisks that are less than a full volume) 

• Pending device status 
• I/O device has an alternate path 

Any of the above conditions will force CCW translation. Since 
minidisks are nondedicated devices, they aay be used by prograas 
running in the V=R region even though CP SET 10TRAIS 01 is in 
effect. 

4. If the virtual=real machine perforas a virtual reset or IPL, then 
the normal CCW translation goes into effect until the CP SET 
ROTRANS ON coamand is again issued. This Feraits siaulation of an 
IPL sequence by CP. Only the virtual=real virtual aachine can 
issue the command. A message is issued if normal translation mode 
is entered. 

5. A virtual=real machine is not allowed to IPL a naaed or shared 
system. It must IPL by device address. 

6. When NOTRAIS is in effect for a virtual=real aachine, no aeaningful 
SEEK data is collected by !ONITOR operations. 

AFFINITY 

This virtual machine option allows virtual machines that operate on 
attached processor systems to select, if desired, the processor of their 
choice for program execution. The selection can be aade by the V8/370 
directory OPTION statement, or it can be made dynaaically by an operand 
of the CP SET coa.and: 

For class G users 

SET AFFINITY 

For class A users 

SET AFFINITY use rid 

where nn is the processor address of the aain or the attached processor. 

In application, the 
preference of operation 

affinity setting of a virtual aachine implies a 
to either (or neither) processor. Affinity of 
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operation for a virtual machine means that the program of that virtual 
machine will be executed on the selected or named processor. It does 
not imply that supervisory functions and the CP housekeeping functions 
associated with that virtual machine will be handled by the same 
processor. 

In attached processor systems, all real I/O operations and associated 
interrupts are handled by the main processor. Virtual I/O initiated on 
the attached processor that is mapped to real devices must transfer 
control to the main processor for real I/O execution. Therefore, 
benefits may be realized in a virtual machine "mix" by relegating those 
virtual machines that have a high I/O-to-compute ratio to the main 
processor, and those virtual machines that have a high compute-to-I/O 
ratio to the attached processor. Such decisions should be carefully 
weighed as every virtual machine is in contention with other virtual 
aachines for resources of the system. 

A more important use of the affinity setting would be in applications 
where there are virtual machine program requirements for special 
hardware features that are available on one processor and not the other. 
Such features could be a performance enhancement such as virtual machine 
assist (described later in the text) or a special RPQ that is a 
requirement for a particular program's execution. 

VIRTUAL MACHINE ASSIST FEATURE 

The virtual machine assist feature is a processor hardware feature. It 
i.proves the performance of VM/370. Virtual storage operating systems, 
which run in problem state under the control of V8/370, use aany 
privileged instructions and SVCs that cause interrupts that V8/370 must 
handlee ihen the virtual machine assist feature is used, many of these 
interrupts are intercepted and handled by the processor; and, 
consequently, V!/370 performance is improved. See V!/~70 ~!anninq ~ng 
~ystem ~en~~§!ion ~uidg for a list of the processors on which virtual 
machine assist is available. 

The virtual machine assist feature intercepts and handles 
interruptions caused by SVCs (other than SVC 76), invalid page 
conditions, and several privileged instructions. An SVC 76 is never 
handled by the assist feature; it is always handled by CP. The 
processing of the following privileged instructions is handled by this 
feature: 

LRA 
STCTL 
RRB 
ISK 
SSK 
IPK 
STNS! 
STOS! 
SSK 
LPSi 
SPKA 

(load real address) 
(store control) 
(reset reference bit) 
(insert storage key) 
(set storage key) 
(insert PSi key) 
(store then AND system mask) 
(store then OR system mask) 
(set system mask) 
(load PSi) 
(set PSi key from address) 

Although the assist feature was designed to improve the performance 
of YK/370, virtual aachines may see a performance improvement because 
more resources are available for virtual.machine users. 
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Whenever you IPL '8/370 on a processor with the virtual machine assist 
feature, the feature is available for all V8/370 virtual aachines. 
However, the systea operator's SET coamand can make the feature 
unavailable to '8/370 and, subsequently, available again for all users. 
The foraat of the systea operator's SET command is: 

SET SASSIST {ON} [[PROC] xx] 
OFF 

If you do not know whether or not the virtual machine assist feature 
is available to Y8/370, use the class A and E QUERY coamand. For a 
coap1ete description of the Class A and E QUERY and SET commands, see 
the V8LJ70 QR~~ator'§ 2uig~. 

If the virtual machine assist feature is available to V8/370 when you 
log on !onr vir+uAl .Achinp; i+ i~ ~l~n ~~rr~rt@~ for your virtual 
aachine. If your V8/370 directory entry has the SVCOFF option, the SVC 
handling portion of the assist feature is not available when you log on. 
The class G SET co •• and can disable the assist feature (or only disable 
SVC handling). It can also enable the assist feature, or if the assist 
feature is available, enable the svc handling. The format of the 
co.mand is: 

SET ASSIST {[ ON] [SVC ] [T8R ]} 
[NOSVC] [NOT8R] 

OFF 

You can use the class G QUERY SET command line to find whether you have 
full, partial, or none of the assist feature available. For a co.p1ete 
description of the Class G QUERY and SET coamands, see the !8/37Q CP 
Co.m~~ Refer~.D£!! for 2!iU!era1 !l.§~~. 

Certain interrupts aust be handled by V8/370. Consequently, the assist 
feature is not available under certain circuastances. V8/370 
autoaatica11y turns off the assist feature in a virtual aachine if it: 

• Has an instruction address stop set. 
• Traces SVC and prograa interrupts. 

Since an address stop is recognized by an SVC interrupt, V8/370 must 
handle SVC interrupts while address stops are set. Whenever you issue 
the ADSTOP coaaand, Y8/370 automatically turns off the SVC handling 
portion of the assist feature for your virtual aachine. The assist 
feature is turned on again after the instruction is encountered and the 
address stop reaoved. If you issue the QUERY SET coamand line while an 
address stop is in effect, the response will indicate that the SVC 
handling portion of the assist feature is off. 

Whenever a virtual aachine issues a TRACE co.aand with the SVC, PRIV, 
BRANCH, INSTRUCT, or ALL operands, the virtual assist feature is 
autoaatica11y turned off for that virtual aachine. The assist feature 
is turned on again when the tracing is completed. If the QUERY SET 
command line is issued while SVCs or program interrupts are being 
traced, the response will indicate the assist feature is off. 
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VM/370 EXTENDED CONTROL-PROGRAM SUPPORT (ECPS) 

VM/370 Extended Control-Program Support (ECPS) improves the performance 
of the processor when executing V!/370 beyond the improvement attained 
by the virtual machine assist feature described above. See V!/370 
flanni~g and System Ge~tion Guide for a list of the processors on 
which ECPS is available. ECPS consists of three parts: CP assist, 
expanded virtual machine assist, and virtual interval timer assist. I 
detailed description of ECPS is provided in "Appendix I. V!/370 Extended 
Control-program Support." 

£f Assist 

The CP assist part of ECPS assists various routines that are frequently 
used by V!/370. Because these routines are assisted by the hardware 
without involving V!/310. performance of the V!/370 system is improved. 
The high-use paths of the following functions are assisted: 

• Get Free Space (D!KFRE) 
• Release Free Space (DKKFRE) 
• Untranslate CSI (DMKUNT) 
• Free CCI Storage (D!KUNT) 
• Locate' irtual I/O Control Block (DKKSCI) 
• Locate Real I/O Control Block (D!KSCN) 
• Lock a page (D!KPTR) 
• Unlock a page (D!KPTR) 
• Common CCW co.mand processing (D!KCCW) 
• Decode First CCI co •• and (D!KCCW) 
• Decode following CCW command (D!KCCW) 
• TRANBRNG subroutine (D!KCCW) 
• TRANLOCK subroutine (D!KCCW) 
• Invalidate page table subroutine (D!KV1T) 
• Invalidate segment table subroutine (D!KVl T) 
• !ai.n entry to dispatch (D!KDSP) 
• Dispatch a block or virtual machine (D!KDSP) 
• svc 8 (LINK) 
• SVC 12 (RETURN) 
• Locate changed shared pages (D!KV!l) 

Expanded virtual machine assist extends the level of handling of the 
following privileged instructions: 

• LPSW 
• STNS! 
• STOS! 
• 55! 

In addition, expanded virtual machine assist handles 
of the following privileged instructions not handled 
machine assist feature: 

• PTLB 
• SIO 
• SPT 
• SCKC 
• STPT 
• TCH 

the processing 
by the virtual 
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Virtual interval timer assist provides hardware updating of the virtual 
interval timer at virtual location 1'50'. This results in an update 
frequency of approximately 300 times per second, the same as for the 
real interval timer. Procedures that use the virtual interval timer for 
job accounting, performance measurements, and the like, will therefore 
generate more accurate and repeatable time data than they would if the 
virtual timer was being updated by CP routines. 

VM/370 Extended Control-program Support (ECPS) is controlled at two 
levels: the VK/370 system and the virtual machine. 

At the i5i370 system level, ~~~b is automatically enabled when the 
system is loaded. The class A command: 

set cpassist off 

vi11 disable both CP assist and expanded virtual machine assist. The 
class A command: 

set sassist off 

disables only the expanded virtual machine assist part of ECPS as ve11 
as the virtual machine assist. CP assist is the only part of ECPS that 
is truly independent. 

At the virtual machine level, whenever ECPS is enabled on the system, 
both expanded virtual machine assist and virtual interval timer assist 
are automatically enabled when you log on. If you issue the class G 
command: 

set assist off 

both assists as well as the existing virtual machine assist are 
disabled. If you issue: 

set assist notmr 

only the virtual interval timer assist is disabled. If CP assist is 
disabled for the systea, the class A command: 

set sassist on 

vi11 enable the virtual machine assist. You can then 
aachine assist and virtual interval timer assist for 
aachine by issuing the class A command: 

set assist on tar 

enable virtual 
your virtual 

The restrictions on the use of ECPS are the same as those described for 
the virtual machine assist feature vith one addition. Whenever a 
virtual aachine traces external interrupts, the virtual interval timer 
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assist is automatically disabled. When external interrupt tracing is 
completed, virtual interval timer assist is reenabled. 

Virtual Machine Communication Facility 

The Virtual Machine Communication Facility (VMCF) allows any logged-on 
user of VM/370 to transfer messages, control data, data files, or 
combinations of all three to another virtual machine running under the 
same VM/370 system. Information is transferred directly from one 
virtual storage to the other virtual storage with CP buffering the 
information. Only one data page frame must be locked at anyone tiae. 
The amount of data that can be transferred is limited only by the 
virtual storage sizes of the virtual machines involved. 

VMCF contains five data movement and seven centrol functions and is 
invoked by a virtual machine via the DIAGNOSE interface (code X'0068'). 
A special external interrupt code, X'4001', notifies a virtual machine 
that a VMCl communication is pending. A virtual machine can have a 
aaximum of 50 messages active at anyone tiae. The number of messages 
is an equate in the DMKVMC module and can be changed to accommodate 
different VM/370 storage sizes. 

When a virtual machine issues a DIAGNOSE instruction with a function 
code of X'0068', the rx register contains the virtual address, 
doubleword-aligned, of a 40- byte para'meter list. Thi s paralleter list 
(VMCPARM) contains a hexadecimal code to identify the specific VMCl 
subfunction. It also contains the data addresses, data lengths, and 
control information that are required to execute the particular 
subfunction. 

The DIAGNOSE instruction, a privileged operation, is processed by 
DMKPRV which passes control to DMKHVC, the DIAGNOSE interface Ilodule. 
DMKHVC, in turn, validates the function code and, if the code is 
X=0068=, turns control over to D5KV5C, the ,a~r aodule. DaKvac 
validates the VMCPARM address and length, the subfunction code, and 
passes control to the aFpropriate subroutine. The VMCF subfunctions and 
their codes are as follows: 

Code 
X'OOOO' 
X'0001' 
X'0002' 
X'0003' 
X'0004' 
X'0005' 
X'0006' 
X'0007' 
X'0008' 
X'0009' 
X'OOOA' 
X'OOOB' 

S ubfunction 
Allow-virtual aachine communication 
Disallow virtual machine communication 
Initiate a SEND request 
Initiate a SEND/RECV request 
Initiate a SENDX request 
Accept data from a SEND or SEND/RECV request 
Cancel specific request you initiated 
Reply to a SEND/RECV request 
Reject further incoming coamunications 
Resuae accepting coamunications 
Notify a user that you are ready for comaunications 
Reject a specific incoaing coamunication 
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Special VMCl Exte~l !nterrup! 

Whenever a source virtual machine uses VMCl to correspond with another 
virtual machine (sink), the sink is notified of the pending 
communication via a special external interrupt (code X'4001'). When 
this interrupt is unstacked and processed, a copy of the information in 
the source's parameter list is passed to the sink in an external 
interrupt buffer. The buffer is defined when a user allows virtual 
machine communication. The contents are referred to as the external 
interrupt message header. 

When certain transactions (SEND, SEBD/RECV, SEBDX) have been 
completed, a final response external interrupt is passed back to the 
source. The message header associated with this interrupt contains 
residual counts pertaining to the transferred data and data transfer 
return codes. 

Figure 13 shows the relationship between the various VMCl control blocks 
and data areas. When a virtual machine allows virtual machine 
communication, VMCl generates a master VMCBLOK and places it at the head 
of a queue pointed to by the VMCPBT field of the user's VMBLOK. Tvo 
fields in this master VMCBLOK define the address (VMCVADA) and length 
(VMCLENA) of the user's external interrupt buffer. The length must 
include the maximum size of any potential SEBDX data in addition to the 
40 bytes for the external interrupt message header. 

When a source virtual machine executes a VMCl subfunction, a VMCBLOK 
is built, initialized with data from the parameter list (VMCPARM), and 
stacked on the VMCBLOK queue pointed to by the VMCPBT field in the 
sink's VMBLOK. If an XIBTBLOK for a X'4001' external interrupt has not 
already been stacked for the sink machine, DMKVMC builds one and stacks 
it on the IINTBLOK queue pointed to by the VMPXIBT field in the sink's 
VMBLOK. VMCl external interrupts are assigned a sort code of 
X'71FllllF', giving them the lowest priority in the external interrupt 
queue. Each virtual machine clears its own VMCl control blocks. 

Special Messages Facility 

The Special Message lacility allows users to send special messages to a 
virtual machine via the SMSG command. In the Special Message 
environment, CP acts as a source machine with the receiver of special 
messages being the sink. This relieves the burden from the issuer of 
SMSG of having to perform authorization and other setup necessary for 
sending messages to the receiving virtual machine. This is performed by 
CP. 

The issuer of SMSG is responsible for sending message text that is 
meaningful to the receiving virtual machine. The format and handling of 
special messages is entirely up to the receiving machine, which may be 
one designed by the installation or prepared by others. 

Before the receiving virtual machine can accept special messages, it 
must be running with the Special Message flag OB, and it must have 
issued AUTHORIZE (via DIAGNOSE X'68') with CP. The authorization 
includes supplying the External Interrupt Buffer address and size. To 
ensure receiving the entire message, the receiving virtual machine 
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DIAGNOSE Instruction 

I X'83' I Rx I Ry 

I 

Rx 

VMBLOK 

= VMPXINT 

VMCPNT 

XINTBLOK Queue 

1 X'4001' 
I 

X'0068' 

VMCPARM 

~I_.- . 
~ubtunctlon 

VMCBL.,OK Queue 

~"""""""I-I -.,11 
I. 

Master 
VMCBLOK 

- VMCVADA 

~ 

~ 

External Interrupt 
Buffer 

---. 

(VMCMHDR) 

---------
Optional SENDX 
Data Buffer 

Figure 13. VMCF Control Block Relationships 

should specify the size as 169 bytes (roo. for a 40-byte header and a 
120- to 129-byte aessage buffer, depending on the length of the co •• and 
and userid). 

Setting SMSG ON can be accoaplished by setting the S8SG flag on in 
the VMCF paraaeter list when issuing an AUTHORIZE. It aay also issue 
the CP co •• and SET S!SG ON. Either aethod sets the Special Bessage flag 
on in the VMBLOK. When this is done, any other virtual aachine can 
issue the SMSG co •• and to the userid of the receiving virtual aachine. 
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If the receiving virtual machine chooses not to accept special 
messages at any time, it can merely issue SET S8SG OFF. CP would then 
inform any machine issuing the SMSG command that the virtual machine is 
not receiving special messages. When it is ready to resume accepting 
special messages, the ~irtua1 machine need only to issue SET S8SG ON. 

The following shows the processing when an SMSG command is issued. 

r 
1 S8SG userid msgtxt 

, 
1 

CP: 1 
• Validates S8SG command. 1 
• Checks that receiving virtual machine 1 

has Special Message flag ON (in receiving 1 
maGhi~c'~ Y~BIOK) If not --1----------, 

• Checks for receiving virtual machine being 1 1 
authorized with CP. If not--- --------->1 

• Obtains storage for containing one VMCF I ,----------

External Interrupt Buffer. ISend message to 
• Builds VMCF parmeter list: lissuer that I 

- saves buffer address in VKVMVADA Ireceiving machine I 
- computes message length & stores that lis not receiving I 

length in VKVMLENA Ispecia1 messages I 
- mOves message test into area pointed to ' I ' 

BY VMCMBUF (VMCMVADA value minus 40 1 
bytes) for the computed length of the , 
message text EIIT 

- stores SENDI subfunction code in 
VMCMFUNC 

- stores CPU clock value in VMCMMID as a 
unique message-id 

• Calls DMKVMC to execute SEND I subfunction 
code to send the message to the receiving 
virtual machine. 

I , 
, 

Receiving virtual machine processes datal 
fro. buffer transmitted via SENDI. I 

During a Special Message session, the following error messages could be 
sent back to the issuer of the SMSG command: 

DMKMSG003E: 
DMKKSG020E: 
DKKKSG04SW: 
DMKMSGOS7E: 

INVALID OPTION - option 
USERID MISSING OR INVALID 
userid NOT LOGGED ON 
userid NOT RECEIVINGi [DISCONNECTED I MSG OFF I 

SMSG OFF I NOT AUTHORIZED I WNG OFF] 
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VM/VS Handshaking 

The V8/VS Handshaking feature provides a communication path between CP 
and virtual machine operating systems that makes each system control 
program aware of certain capabilities or requirements of the other. 

The following is a discussion of VM/VS Handshaking as it relates to 
OS/VS1. Functions of VM/VS Handshaking incorporated in the V8/370 
control program are available and applicable to any operating system 
that can be system generated to use this V8/370 enhancement. 

VM/VS Handshaking for OS/VSl performs the following functions: 

• Closes CP spool files when the VS1 job output from its DSO, 
terminator, and output writer is complete 

• Processes VSl pseudo page faults 

• Provides an optional nonpaging mode for VS1 when it is run in the 
VK/310 environment 

When a VS1 virtual machine with the handshaking feature is loaded 
(via IPL), its initialization routines determine whether the handshaking 
feature should be enabled. First, VS1 determines if it is running under 
the control of V8/370 by issuing a STIDP (Store Processor ID) 
instruction. STIDP returns a version code; a version code of X'FF' 
indicates VS1 is running with VM/310. If VS1 finds a version code of 
X'FF', it then issues a DIAGNOSE (X'OO') instruction to store the V8/370 
extended-identification code. If an extended-identification code is 
returned to VS1, VS1 knows that VM/370 supports handshaking; if nothing 
is returned to VS1, V8/370 does not support handshaking. At this time 
or any time after IPL, the operator of the VS1 virtual machine can issue 
the CP SET PAGEX ON command to enable the pseudo page fault handling 
portion of handshaking. If the VS1 virtual machine is in the nonpaging 
mode and, if the pseudo page fault handling is active, full handshaking 
support is available. 

Because the VS1 system does no paging, any ISAM programs run under 
VS1 are treated by V8/310 as though they are running in an ADDRSPC=REAL 
partition. Therefore~ the IS!8 option is required for the VS1 .achine 
to successfully execute the 151M program. 

If the handshaking feature is active, VS1 closes the CP spool files when 
its job output fro. the DSO, terminator, and output writer is complete. 
Once the spool files are closed, V8/370 processes thea and they are sent 
to the real printer or punch. During its job termination processing, 
VSl issues a DIIGNOSE (1 1 08') instruction to pass the CP CLOSE command 
to V8/370 for each CP spool file. 

A page fault is ~ program interruption that occurs when a page aarked 
"not in storage" J.S referred to by an instruction with an active page. 
The virtual machine referring to the page is placed in a wait state 
while the page is brought into real storage. Without the handshaking 
feature, the entire VS1 virtual machine is placed in page wait by V8/370 
until the needed page is available. 
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However, with the handshaking feature, a multiprogramming (or 
multitasking) VS1 virtual machine can dispatch one task while waiting 
for a page request to be answered for another task. VM/370 passes a 
pseudo page fault (program interrupt X'14') to VS1. When VS1 recognizes 
the pseudo page fault, it places only the task waiting for the page in 
page wait and can dispatch another tasks. 

When a page fault occurs for a VS1 virtual machine, VM/370 checks 
that the pseudo page fault portion of handshaking is active and that the 
VS1 virtual machine is in EC mode and enabled for I/O interruptions. 
Then, V!/370 reflects the page fault to VS1 by: 

• Storing the virtual machine address that caused the page fault at 
locatioD X'90' (the translation exception address) 

• Indicating a program interruption (interrupt code X'14') to VS1 

• Removing the VS1 virtual machine from page wait and execution wait 

When VS1 recoqnizes program interruption code X'14', it places the 
associated task in wait state. VS1 can then dispatch other tasks. 

When the requested page becomes available in real storage, V6/370 
indicates the same program interruption to VS1, except that the leftmost 
bit in the translation exception address field is set on to indicate 
completion. VS1 removes the task from page wait; the task is then 
eligible to be dispatched. 

When VS1 runs under the control of V"/370, it executes in nonpaging mode 
if: 

• Its virtual storage size is equal to the size of the VM/370 virtual 
machine 

• Its virtual 
4096K bytes. 

machine size is at least 1024K bytes and no more than 
For VS1 Release 6, the maximum size is 16,370K bytes. 

• The VM/VS Handshaking feature is available. 

When VS1 executes in nonpaging mode, it uses fewer privileged 
instructions and avoids duplicate paging. The VS1 Nucleus 
Initialization Program ~IP) fixes all V51 pages to avoid the duplicate 
paging. 

lote: The working set size may be larger for a V51 virtual machine in 
nonpaging mode than for one in paging mode. 
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Miscellaneous !nh~£~~nt§ 

A YS1 virtual .achine with the handshaking feature avoids many of the 
instructions or procedures that would duplicate the function that VM/370 
provides: For e%a~ple, V51 avoids: 

• ISK (Insert Storage Key) instructions and uses a key table 

• Seek separation for 2314 direct access devices 

• ENABLE/DISABLE sequences in the VS1 I/O Supervisor (lOS) 

• TCB (Test Channel) 
instructions 

instructions preceding 510 (Start I/O) 
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CP Interruption Handling 

Interruption processing occurs within the CP environaent. Bore than 30 
aodules control the process of interrupting events brought about by CP 
or virtual machine activity. Each aodule handles a particular I/O 
device or class or a function of CP, (for exaaple: tiaers, paging. 
SVCs)@ For an overview of interruption handling, see Figure 14. 

Program Interruption 

Program interruptions occur in two states. If the CPU is in the 
supervisor state, the interruption indicates a systea failure in the CP 
nucleus and causes a system abnoLaal le~~inatic~. If the cpo i~ in the 
problem state, a virtual machine is in execution. If the prograa 
interruption indicates that the Dynaaic Address Translation (DAT) 
feature has an exception, a virtual machine issued a privileged 
instruction, or a protection exception occurred for a shared segment 
systea, CP takes control and performs any required processing to satisfy 
the exception. Usually, the interruption is not apparent to the virtual 
aachine. Most other program interruptions result from virtual aachine 
processing and. are reflected to the virtual machine for handling. 

When a prograa interruption occurs, the prograa interruption handler 
(DMKPRG) is entered. Program interruptions can result froa: 

• Normal paging requests 

• A paging request by a virtual aachine in EC mode (virtual relocate 
aode) 

• Privileged instructions 

• Program errors 

For information about paging requests, see "Allocation Banagement" in 
this section. 

Privileged Instructions 

If a program interruption is ~aused by the virtual machine issuing a 
privileged instruction when it 1S running in supervisor state, DBKPRVLG 
obtains the address of the privileged instruction and determines the 
type of operation requested. If the virtual machine was running in 
problem state, the interruption is reflected back to the virtual 
lIachine. 

I/O PRIVILEGED INSTRUCTIONS 

DMKPRVLG transfers control to the 
(DMKVS lEX) • 

virtual I/O executive program 
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I 
I TYPE MODULE 
t--------------·--------~ 
I SiC 
I External 

Aachine Check 
I/O 
Prograll Check 

DMKSVCIN 
DMKPSAEI 
DMKMCHIN 
DMKIOSIN 
DMKPRGIN 

Interrupt Handler Modules 

, 
I Interrupt Froll Action/Module 
.------------------------------------4-----------------~ 

Unknown channel 
Unsolicited device end 

and for: 
Console 
3270s on bisync lines 
Local 3270, 3158, and 3066 consoles 
Unit record, real spooling 

Solicited device end 
Channel error 
Monitor tape I/O operation 
Dedicated device error - DASD 
Dedicated device error - Tape 
3270 bisync line and channel errors 

R ecoverab Ie 
Unrecoverable 

/0 Interrupt Handler (DMKIOS) Actions 

Reason for Prograll Check 

Bor.al paging 
Paging - virtual machine in EC lIode 
Supervisor State 
Privileged instruction 

DIAGNOSE 
Tillers 
Virtual Machine I/O 

console 
unit record, virtual spooling 

Ignored - DMKDSPCH 
Build rOBLOR 

DMKCBSIB 
DMKRGA or DMKRGB 
DMKGRF 
DMKRSPEI 
DMKSTKIO 
D!KCCHBT 
DMK!OBIO 
DMKDASER 
D!KTAPER 
DMKBSG 
D!KSTKIC 
DMKIOERR 

Module 

DMKPTRAN 
DMKVAT 
D!KDMP 
DMKPRVLG 

DMKHVC 
DMKTMR 
DMKVSIEX 

DMKVCBEI 
D!!KVSPEI 

Prograll Check Interrupt Handler (D!!KPRG) Actions 

Figure 14. Overview of Interruption Handling 

NOB-I/O PRIVILEGED INSTRUCTIONS 

I 

I 
I 

D!!KPRVLG siaulates valid non-I/O privileged instructions and returns 
control to DMKDSPCH. For invalid non-I/O privileged instructions, the 
routine sets an invalid interruption code and reflects the interruption 
to the virtual aachine. For the privileged instructions (SCK, SCKC, 
STCKC, SPT, and STPT) that affect the TOD clock, CPU tiller, and TOD 
clock coaparator, control is transferred to D!!KT!!R by D!!KPRVLG. Other 
instructions that are sillulated are LPSW, SS!!, SSK, ISK, IPTE, and 
DIAGNOSE. 
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Although the CS and CDS instructions are nonprivileged, they are not 
part of the standard instruction set on IBft system/370 ftodels 135, 
135-3, 138, 145, 145-3, and 148; Vft/370 simulates these instructions on 
these models that do not have the optional hardware feature installed. 

System/370 BC .ode non-I/O privileged instruction simulation includes 
the following: 

Code 
SCK 
SCICC 
STCKC 
SPT 
STPT 
STRSft 
STOSft 
STIDP 
STIDC 
LCTL 
STCTL 
LRA 
RRB 
PTLB 
IPIC 
SPICA 

1-48 

Definition 
Set-Clock 
Set Clock Comparator 
Store Clock Comparator 
Set CPU Tiaer 
Store CPU "Timer 
Store and AND System ftask 
Store and OR Systea ftask 
Store CPU Identification 
Store Channel Identification 
Load Control 
Store Control 
Load Real Address 
Reset Reference Bit 
Purge Table Look-aside Buffer 
Insert PSi Key 
Set PSi Key Prom Address 
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DIAGNOSE INSTRUCTION IN A VIRTUAL MACHINE 

The DIAGNOSE instruction cannot be used in a virtual aaChine for its 
normal function. If a virtual aachine atteapts to execute a DIAGIOSE 
instruction, a program interrupt returns control to CP. Since a 
DIAGNOSE instruction issued in a virtual aachine results only in 
returning control to CP and not in performing normal DIAGNOSE functions, 
the instruction is used for communication between a virtual aachine and 
CP. The machine language format of DIAGNOSE is: 

83 

Rx 

Hy 

<------------- 4 bytes -------------> , 
I 83 I Rx I Ry I CODE 

is X'83' and interpreted by the asseabler as the DIAGIOSE 
instruction. 

IQi~: There is no mnemonic for DIAGNOSE. 

specifies a register containing the address of the VRePARR 
parameter list. 

is a register that contains a return code. 

CODE is X'68' and specifies that you are requesting execution of a 
VMCF. 

The operand storage addresses, passed to the DIAGNOSE interface in Rx 
and Ry, must be real addresses to the virtual machine issuing the 
DIAGNOSE. 

The code is a two-byte hexadecimal value that CP uses to deteraine 
what function to perform. The codes defined for the general VR/370 user 
are described in this section. The code aust be a multiple of 4. Codes 
X'OO' through X'FC' are reserved for IBM use, and codes X'100' through 
X'1FC' are reserved for users. 

Because DIAGNOSE operates differently in a virtual aachine than it 
does in a real machine, a program should determine that it is operating 
in a virtual machine before issuing a diagnose instruction, and prevent 
execution of a DIAGNOSE when in a real machine.. The Store Processor ID 
(STIDP) instruction provides a prograa with inforaation about the 
processor in which it is executing, including the processor version 
nuaber. If STIDP is issued froa a virtual aachine, the version nuaber 
will be X'FF' in the first byte of the CPUID field. 

A virtual machine issuing a diagnose instruction should run with 
interrupts disabled. This prevents loss of status information 
pertaining to the diagnose operation such as condition codes and sense 
data. 
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]1AGNQ~~ Co~~ !~Q~ ~~ St~~~ EX!~~ged~~dentiticati2~ £2de 

Execution of DIAGNOSE code X'OO' allows a virtual machine to examine the 
V"/370 extended-identification code. For example, an OS/VS1 virtual 
machine issues a DIAGNOSE code X'OO' instruction to determine if the 
version of V"/370 under which it is executing supports the V!/VS 
Handshaking feature. If the extended-identification code is returned to 
VS1, V!/370 supports handshaking; otherwise, it does not. 

The register specified as Rx contains the doubleword aligned virtual 
storage address where the V!/370 extended-identification code is to be 
stored. The Ry register contains the number of bytes to be stored 
entered as an unsigned binary number. 

If the V"/370 system currently executing does not support the 
DIAGNOSE code X'OO' instruction, no data is returned to the virtual 
aachine. If it does support the DIAGNOSE code X'OO' instruction, the 
following data is returned to the virtual machine (at the location 
specified by Rx): 

lield 
System 

Name 

Version 
Number 

Version 
Code 

!CEL 

Processor 
Address 

Userid 

Program 
Product 
Bit Map 

The first byte is the 
version number, the second 
byte is the level, and the third 
byte is the PLC (Program Level 
Change) number. 

V!/370 executes the STIDP 
(Store Processor ID) instruction 
to determine the version 
code. 

V!/370 executes the STIDP 
instruction to determine 
the maximum length of the 
"CEL ("achine Check Extended 
Logout) area. 

3 bytes, hexadecimal 

1 byte, hexadecimal 

2 bytes, hexadecimal 

V!/370 executes the ST1P 2 bytes, hexadecimal 
(Store Processor Address) instruction 
to determine the processor 
address. 

The userid of the virtual 
machine issuing the DIAGNOSE. 

Reserved for IBM use 

8 bytes, EBCDIC 

8 bytes, hexadecimal 

If V"/370 is executing in a virtual machine, another 24 bytes, or 
less, of extended identification data is appended to the first 24 bytes 
described above. Up to five nested levels of V!/370 virtual machines 
are supported by this diagnose instruction resulting in a maximum of 120 
bytes of data that can be returned to the virtual machine that initially 
issued the diagnose instruction. 

Upon return, Ry contains its original value less the number of bytes 
that were stored. 

No completion code is returned, and the condition code remains 
unchanged. 
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Execution of a DIAGNOSE code X'04' allows a user with command privilege 
class C or E to examine real storage. The register specified as Rx 
contains the virtual address of a list of CP (real) addresses to be 
examineda The Ry register contains the count of entries in the list. 
Ry+1 contains the virtual address of the result field. The result field 
contains the values retrieved from the specified real locations. 

Note: The request and result tables must be in the same page of virtual 
storage, and that page must be resident in real storage, at the time the 
DIAGNOSE is executed. This is guaranteed if the instruction itself is 
also in the same page. 

In the attached processor environment, each processor has a prefix 
register to relocate addresses between 0 and 4095 to another page frame 
in main storage. The prefix register enables each processor to use a 
different page frame in order to avoid conflict with the other processor 
for such activity as interrupt code recording. Thus, the range 0 
through 4095 refers to different areas of storage, depending upon which 
processor generates the address. 

All references to main storage from either processor are handled as 
if they were made on the main processor. Existing user programs remain 
valid for performance data; in the attached processor environment, they 
receive the statistics for the main processor. 

References to the PSA of the attached processor may be made as 
follows: first, retrieve the value of PREFIXB, the value of the prefix 
register for the other processor (the attached processor in this case). 
Next, specify addresses that are the sum of the value of PREFIXB and the 
PSA displacement. References to 0 through 4095 are made by summing the 
value of PREFIXA and the PSA displacement to form the request address. 
Several system values that are processor independent are maintained in 0 
through 4095, such as the restart PSi and the trace table vectors. 

The execution of DIAGNOSE code X'OS' allows a program executing in 
supervisor mode in a virtual machine to perform a CP com.and. The 
register specified as Rx contains the address, in virtual storage, of 
the data area defining the CP command and parameters. The Ry register 
contains flags in the high-order byte,-and contains the command length 
(up to 132 characters) in the three low-order bytes. If the first bit 
of the high-order bytes is on (X'SO'), it indicates that the virtual 
machine issuing the DIAGNOSE code X'OS' instruction wants CP to reject 
passwords from the terminal for AUTOLOG and LINK commands. This will be 
done only if the installation has elected to use the password 
suppression facility (PSUPRS=YES parameter of the SYSJRL macro in 
DI!KSYS) • 

If the second bit of the high-order byte is on (X'40'), it indicates 
that the virtual machine issuing the CP command requires the response to 
that command to be returned to the virtual storage area specified by 
register Rx+1. The length of this area must be passed in register Ry+1. 
The following example illustrates how DIAGNOSE code X'OS' would be 
issued to perform the CP command, QUERY, to determine the number of 
input and output spool files: 
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LA 6,C!!D 
LA 10,C!!DL 
DC X'83',X'61',XL2'OOOS' 

C!!D DC 
C!!DL EQU 

C'QUEBY FILES' 
*-C!!D 

If the high-order byte of the Ry register is an X'40', the output of 
the command is returned to the user's virtual storage area; otherwise, 
it is at the user's terminal. A completion code is returned to the user 
as a value in the register specified as By. In the exaaple above, it 
would be register 10. A completion code of 0 signifies noraal 
coapletion. If there is an error, the coapletion code is the binary 
value of the nuaeric portion of the error aessage. For instance, the 
error message 

D!KCF!045E userid NOT LOGGED ON 

returns "045" in the By register. The condition code reaains unchanged. 

If a CP coamand is to be executed, the instruction acts as a no-ope If 
Ry contains a zero, CP is entered. The BEGIN coamand then returns 
control to your prograa. 

The user can have the response returned in a buffer rather than to his 
console. He is entirely responsible for setting up the buffer, 
providing the buffer address, and exaaining and processing the returned 
response (contents of the buffer). To have the response returned in the 
buffer, the user sets up registers as follows: 

Rx contains the virtual address of the CP console functions 
command and paraaeters. 

Rx.1 contains the virtual address of the buffer to receive the 
response. 

Ry contains the length of the CP console function coaaand (up to 
132 characters) with an X'40' in the high-order byte. 

Ry+1 contains the length of the response buffer (a positive nuaber 
not greater than 8192). 

Neither Rx nor By can be register 15; Bx and Ry cannot be consecutive 
registers. 

When returned in a buffer, the DIAGNOSE code X'08' output will also have 
the following successful or unsuccessful conditions set: 

I • I 
If the response fits into the user's buffer, the condition 
set to zero and the number of response characters returned 
user's buffer is returned in By.1. 

code is 
in the 

I 

I. If the response does not fit in the user'S buffer, the condition code 
I is set to one, and the aaount of overflow (number of response bytes 
I that would not fit in the user's buffer) is returned in register 
I By.1. 
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Execution of DIAGNOSE code X'OC' causes CP to store four doublewords of 
time information in the user's virtual storage. The register specified 
as Rx contains the address of the 32-byte area where the time 
information is to be stored. The address must be on a doubleword 
boundary. 

The first eight bytes contain the month/day-of-month/year. The next 
eight bytes contain the time of day in hours:minutes:seconds. 
One-hundredths of seconds are not returned. The last 16 bytes contain 
the virtual and total processor time used by the virtual machine that 
issued the DIAGNOSE. These times are expressed as doubleword, unsigned 
integers, in microseconds. No completion code is returned, and the 
condition code reaains unchanged. 

Pages of virtual storage can be released by issuing a DIAGNOSE code 
X'10'. When a page is released, it is considered all zero. The 
register specified by Rx contains the address of the first page to be 
released, and the Ry register contains the address of the last page to 
be released. Both addresses must be on page boundaries. 1 page 
boundary is a storage address whose low-order three digits, expressed in 
hexadecimal, are zero. No completion code is returned, and the 
condition code remains unchanged. 

!Qte: DIAGNOSE code X'10' is not to be used to release discontiguous 
storage. See DIAGNOSE code X'64' for releasing discontiguous storage. 

Execution of DIAGNOSE code X'14' causes D!KDRDER to perform input spool 
file manipulation. Depending upon the value of the function subcode, 
the register specified as Rx contains a buffer address, a copy count, or 
a spool file identifier. The Ry register, which must be an even 
register, contains either the virtual address of a spool input card 
reader or, if Ry.1 contains X'OFFF', a spool file ID number. Ry+1 
contains a hexadecimal code indicating the file manipulation to be 
performed. The codes are: 

Code 
0000 
0004 
0008 
OOOC 
0010 
0014 
0018 
001C 
0020 
OFFF 

Function 
Read:n;xt spool buffer (data record) 
Read next print spool file block (SFBLOK) 
Read next punch spool file block (SFBLOK) 
Select a file for processing 
Repeat active file nn times 
Restart active file-at beginning 
Backspace one record 
Read next monitor spool file block 
Read next monitor spool record 
Retrieve subsequent file descriptor 

CP Introduction 1-53 



On return Ry+1 may contain error codes that further define a returned 
condition code of 3. 

Condition 
__ Cod~ __ Ry".! ~rr2! 

0 Data transfer successful 
1 End of file 
2 File not found 
3 4 Device address invalid 
3 8 Device type invalid 
3 12 Device busy 
3 16 Fatal paging I/O error 
3 20 Page already locked for I/O 

Scbcca.e X'OOOO' 

Rx = start address of fullpage virtual buffer 
Ry = virtual spool reader address 

The specified device is checked for a file already activated via 
DIAGNOSE and, if there is one, the next fullpage buffer is made 
available to the virtual machine via a call to DftKRPAGT. If no file is 
active via DIAGNOSE, the chain of reader files is searched for a file 
for the calling user and connected to the virtual device for further 
reading. If no file is found, virtual condition code 2 is set. When the 
end of an active file is reached, the device status settings are tested 
for "spool continuous."' If not set, virtual condition code 1 is set, 
indicating end of file. If the device is set for continuous input, the 
active file is exaained to deter.ine whether or not it is a 
aultiple-copy file. If it is, reading is restarted at the beginning of 
the file. If it is not, the file is closed via D!KVSPCR and the reader 
chain is searched for another input file. If no other file is found, 
virtual condition code 1 is set. A specific DIAGNOSE X'14' Subcode 
X'OOOO' must be issued to get the first spooled page again. 

Subcode X'0004' 

Rx = virtual address of a 12-doubleword buffer 
Ry = virtual spool reader address 

If the specified device is in use via diagnose, the VSPLCTL block is 
checked to see whether or not this is a repeated call for printer 
SFBLOKs. If it is, then the chain search continues froa the point where 
the last SFBLOK was given to the virtual aachine. In this case, cc = 1 
is set when there are no aore print files. If this is the first call for 
an SFBLOK, or if there have been intervening calls for file reading, the 
spool input chain is searched froa the beginning, and cc=2 is set if no 
files are found. 

!Qt!: The virtual buffer specified via Rx must not cross a page boundary 
or a specification exception will result. 
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Subcode X'0008' 

Rx = virtual address of a 12-doubleword buffer 
Ry = virtual spool reader address 

processing for subcode X'0008' is the same as for subcode 1'0004', 
except that only card-image input files are processed. 

Note: For both subcode X'0004' and subcode 1'0008', the for.at 
definition for a VK/370 SFBLOK can be found in the syste •• acro library. 

Subcode X'OOOC' 

Rx = file identifier of requested file 
Ry = virtual spool reader address 

The spool input chain is searched for the file specified. If it is 
not found, cc=2 is set. If it is found, the file is aoved to the head 
of the chain so that it will be the next file processed by any of the 
other functions. 

Subcode X'0010' 

Rx = new copy count for the active file 
Ry = virtual spool reader address 

The specified device is checked for an active file. If no file is 
active, cc=2 is set. Otherwise, the copy COUNT for the file is set to 
the specified value, with a .axi.u. of 255. If the specified count is 
not positive, a specification exception is generated. If the count is 
greater than 255, it is adjusted to module 256. 

Subcode X'0014' 

Rx = start address of virtual fullpage buffer 
Ry = virtual spool reader address 

The specified device is checked for an active file. If no active file 
is found, cc=2 is set. Otherwise, the VSPLCTL pointers are reset to the 
beginning of the file. 

Subcode X'0018' 

Rx = start address of virtual full page buffer 
Ry = virtual spool reader address 
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The specified device is checked for an active file. If no active file 
is found, cc=2 is set. Otherwise, the file is backspaced one record and 
the record is given to the user as in subcode 1'0000'. If the file is 
already positioned at the first record, the first record is given to the 
user. 

Subcode X'001C' 

Rx = virtual address of a 12-doubleword buffer 
Ry = virtual spool reader address 

Processing is the same as Subcode 1'0008', except 
spool files, as identified by the SFBMON flag is 
handled. 

Subcode 1'0020' 

Rx = start address of full page virtual buffer 
Ry = virtual spool reader address 

Processing is the same as Subcode X'OOOO', except 
spool files, as identified by the SFBMON flag in 
handled. 

Subcode X'OFFF' 

Rx = virtual address of a 252-byte buffer 
Ry = spool file ID number 

that only monitor 
SFBFLAG2, can be 

that only monitor 
SFBFLAG2, can be 

If Ry is nonzero, the spool input chain is searched for a file with a 
matching ID nu.ber: If none is found or if one is found that is owned 
by a different virtual machine, cc=2 is set. The chain search is 
continued from the file that was found, or from the anchor if Ry is 
zero, for the next file owned by the caller, independent of file type, 
class, INUSE flag, etc. If none is found, cc=1 is set. Otherwise, the 
SPBLOK and the first record of the file (generally, the TAG) are copied 
to the caller's virtual storage buffer. 

Input/output operations to a direct access device, of the type used by 
CMS, can be performed from a virtual machine using DIAGNOSE code X'18'. 
No I/O interrupts are returned by CP to the virtual machine; the 
DIAGNOSE instruction is completed only when the READ or WRITE com.ands 
associated with the DIAGNOSE are completed. The Rx register contains 
the virtual device address of the direct access device. The Ry register 
contains the address of a chain of CCWs. The CCW chain must be in a 
standard format that CP expects when DIAGNOSE code X'18' is used, as 
shown below. Register 15 must be loaded by the user with the number of 
READs or WRITEs in the CCW chain. 
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A typical CCW string to read or write two SOO-byte records is as 
follows: 

SEEK,A,CC,6 
SET SECTOR (not used for 2314/2319) 
SRCH,A+2,CC,5 
TIC,*-8,0,0 
RD or WRT,DATA,CC+SILI,800 
SEEK HEAD,B,CC,6 (omitted if HEAD number unchanged) 
SET SECTOR 
SRCH,B+2,CC,5 
TIC,*-8,O,0 
RD or WRT,DATA+800,SILI,800 

A SEEK and SRCH arguments for first RD/WRT 
B SEEK and SRCH arguments for second RD/WRT 

The condition codes and completion codes returned are as follows: 

cc=O I/O complete with no errors 

cc=l Error condition. Register 15 contains one of the following: 

R15=1 
R 15=2 
R15=3 
R15=4 
R15=5 

Device not attached 
Device not 2319, 2314, 3330, 3340, or 3350 
Attempt to write on a read-only disk 
Cylinder number not in range of user's disk 
Virtual device is busy or has an interrupt pending 

cc=2 Error condition. Register 15 contains one of the following: 

R15=5 
R15=6 

R15=1 
R15=8 
R15=9 
R 15=10 
R15=11 

R15=12 

Pointer to ccw string not doubleword-aligned. 
SEEK/SEARCH arguments not within range of user's 
storage 
READ/WRITE CCW is neither Read (06) nor Write (05) 
READ/WRITE byte count=O 
READ/WRITE byte count greater than 204S 
READ/WRITE buffer not within user's storage 
The value in R 15, at entry, w-as not a positive number 
froB 1 through 15. or was not large enough for the 
given CCW string. 
Cylinder number on seek head was not the same number as 
on the first seek. 

cc=3 Uncorrectable I/O error: 

R15=13 
CSW (8 bytes) returned to user 
Sense bytes are available if user issues a SENSE com.and 

~IIGBO~~ Code l~£'!" == Clg!: Er!:.Q!: ~rd.!.rul Cylinders 

Execution of DIAGNOSE code X'1C' allows a user with privilege class F to 
clear the error recording data on disk. The DftKIOEFft routine performs 
the clear operation. The register specified as Rx contains a one-byte 
code value in the low-order byte as follows: 

Code 
Xt01' 

1'02' 

Function 
Clear-aid reformat all error recording, leaving any 

frame records intact 
Clear and reformat all error recording cylinders, erasing 

both frame records and error records 
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with DIAGNOSE code 1'20', a virtual aachine user can specify any valid 
CCW chain to be performed on a tape or disk device. Bo I/O interrupts 
are reflected to the virtual aachine; the DIAGBOSE instruction is 
completed only when all I/O commands in the specified CCW chain are 
finished. The register specified as Rx contains the virtual device 
address. The Ry register contains the address of the CCW chain. 

The CCWs are processed via DMKCCWTR through DMKGIOEI, providing full 
virtual I/O in a synchronous fashion (se1f-aodifying CCWs are not 
permitted, however) to any virtual machine specified. Control returns 
to the virtual machine only after completion of the operation or 
detection of a fatal error condition. EREP support is provided for tape 
and DASD devices only; all other devices will present an error condition 
in the PSW to the virtual user. Condition codes and error codes are 
returned to the virtual system. 

The condition codes and error codes returned are as follows: 

cc=O I/O completed with no errors 

cc=1 Error condition. Register 15 contains the following: 

R15=1 Device is either not attached or the virtual channel is 
dedica ted. 

R15=5 Virtual device is busy or has an interrupt pending. 

cc=2 Exception conditions. 
following: 

Register 15 contains one of the 

R15=2 Unit exception bit in device status byte=1 
R15=3 Wrong length record detected. 

cc=3 Error Condition: 

R15=13 A permanent I/O error occurred or an unsupported device 
was specified. The two rightmost positions of the 
user's Ry register contain the first two sense bytes 

DIAGNOSE code 1'24' requests CP to provide a virtual aachine with 
identifying inforaation and status inforaation about a specified virtual 
device. The virtual machine must specify the virtual device for which 
information is requested. CP returns inforaation about the virtual 
device and associated real device in the RX, Ry, and Ry+1 registers. CP 
also provides a condition code identifying the specific device 
information returned to the virtual aachine. 

When a virtual machine issues DIAGNOSE code 1'24', the Rx register 
must contain the virtual device address for which information is 
requested or the value negative 1 (-1). Specify -1 when the device is a 
virtual console whose address is unknown to the virtual aachine. 

When CP returns control to the virtual machine, 
registers contain device information. The Ry 
information about the virtual device and the Ry+1 
about the real device. If -1 was specified and CP 
console, the Rx register contains information about 

the Ry, Ry+l, and Rx 
register contains 

register information 
located the virtual 

the virtual console. 

CP obtains device information froa three control blocks: 
device information from the virtual device block (VDEVBLOK), 

virtual 
and real 
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device inforaation from the real device block (RDEVBLOK) and froa 
BICBLOK. The following diagrams identify specific information returned 
by CP and show how to locate this information in the RX, Ry, and Ry+1 
registers. The sy.bolic names used in these diagrams are the symbolic 
naaes used with VDEVBLOK, RDEVBLOK, and BICBLOK in V!/370 Data !~ and 
Control Block ~~ic_ 

t i 
1 Byte 0 Byte 1 Byte 2 Byte 3 1 
1------------------------------------------ I 
I RDEVT!CD 
i-or = 

I NICT!CD 
I , 

~Iab2!!£ Naae !eaniM 

virtual 1 
device ! 
address 1 

I I 
\I 

RDEVT!CD Terainal code bits defining the type of console and 
- or - the translate table the console is using. RDEVT!CD is 

BICT!CD for a local virtual console; BICT!CD for a remote 3270 
virtual console 

, 
Byte 0 Byte 1 Byte 2 Byte 3 I 

-----------------------------------------1 
VDEVTYPC VDEVTYPE VDEVST1T VDEVFL1G I 

SIabol!£ ~.H !eaninq 

YDEYTYPC Virtual device type class 

YDEVTYPE Virtual device type 

VDEYST1T Virtual device status 

YDEYFL1G Virtual device flags 

r 
I Byte 0 Byte 1 Byte 2 Byte 3 
r 
I BDEVTYPC BDEVTYPE RDEV!DL BDEVFTR 
I - or - - or - - or -
I IICDTYPE NIC!DL BDEVLLEB 
I - or -
I BICLLEB 
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I 
I 

S!.boli£ l@!!! !eani]!!1 

RDEYTYPC Real device type class 

RDBYTYPE Real device type 

RDEf!DL Real device .odel nu.ber 

RDEVFTR Real device feature code for a device other than a 
virtual console 

RDEVLL!N Current device line length for a local virtual console 

NICDTYPE Real device type for a re.ote 3210 virtual console 

NICMDL Real device .odel nu.ber for a re.ote 3210 virtual 
console 

NICLLEK Current device line length for a re.ote virtual console 

The following chart lists the condition 
DIAGNOSE code 1'24', the .eaning of each 
registers where data is returned. 

If the condition 
code equals 

o 

1 

This register 
contains infor.ation 

Ry 

I x I 

codes CP can return 
condition code, and 

Co •• ents 

Bor.al co.pletion 

Undefined 

for 
the 

2 x x The virtual device 
eJists but is not asso
ciated with a real 
device 

3 Invalid device address 
or the virtual device 
does not exist 

'The Rx register contains infor.ation only when DIAGNOSE code 1'24' 
specifies a virtual console whose address in unknown. 

2If Ry is register 15, CP returns only virtual device infor.ation: no 
infor.ation is returned in register Ry.1. 

DI!§!QSE Cod~ I'2~ == ChlAA!!! Progra. !odification 

DIAGNOSE code 1'28' allows a virtual .achine to correctly execute so.e 
channel progra.s .odified after the Start I/O (510) instruction is 
issued and before the input/output operation is co.pleted. The channel 
co •• and word (CCI) .odifications allowed are: 

• 1 Transfer in Channel (TIC) CCI .odified to a Bo Operation (BOP) eCI 

• 1 TIC CCI .odified to point to a new list of CCls 

• 1 BOP .odified to a TIe eel 
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When a virtual machine .odifies a TIC CCW, it is .odifying a virtual 
channel progra.. CP has already translated that channel progra. and is 
waiting to execute the real CCWs. The DIAGBOSE instruction, with code 
X'28', must be issued to inform CP of the change in the virtual channel 
program, so that CP can .ake the corresponding change to the real CCW 
before it is executed. In addition, when a BOP CCW is .odified to point 
to a new list of CCWs, CP translates the new CCWs. 

To be sure that the DIAGBOSE instruction is recognized in ti.e to 
update the real CCW chain, the virtual .achine issuing the DIAGBOSE 
instruction should have a high favored execution value and a low 
dispatching priority value. The CP SET co.mand should be issued: 

SET FAVORED xx 

SET PRIORITY nn 

where xx has a high nu.eric value and nn has a low nu.eric value. The 
virtual .achine issuing the DIAGBOSE code X'28' .ust be in the 
supervisor mode at the time it issues the DIAGBOS! instruction. 

When DIAGBOSE code 1'28' is issued, the Rx register contains the 
address of the TIC or BOP CCW that was .odified by the virtual .achine. 
The Ry register contains the device address in bits 16 through 31 •. Rx 
and Ry cannot be the sa.e register.. The addresses specified in the Bx 
register, the new address in the .odified TIC CCW, and the new CCW list 
to which the .odified TIC CCW points .ust all be addresses that appear 
real to the virtual machine: CP knows these addresses are virtual, but 
the virtual machine thinks they are real. 

The condition codes (cc) and completion codes are as follows: 

ce:O The real channel progra. was successfully .odified; register 
15 contains a zero. 

cc=l There was probably an error in issuing the DIAGBOSE 
instruction. Register 15 (R15) contains one of the following 
completion codes: 

R15=1 The sa.e register was specified for Rx and Ry. 
R15=2 The device specified by the Ry register vas not found. 
R15=3 The address specified by the Rx register vas not within 

the user's storage space. 
R15=4 The address specified by the Rx register was not 

doubleword aligned. 
R15=5 A CCW string corresponding to the device (Ry) and 

address (Rx) specified vas not found. 
R15=6 The CCW at the address specified by the Rx register is 

not a TIC nor a BOP, or the CCW in the channel progra. 
is not a TIC nor a BOP. 

R15=7 The new address in the .odified TIC CCW is not within 
the user's storage space. 

R15=8 The new address in the .odified TIC CCW is not 
doubleword aligned. 

cc=2 The real channel prograa cannot be .odified because a channel 
end or device end already occurred. Register 15 contains a 9. 
The virtual machine should restart the .odified channel 
prograa. 
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~lAGNO~1! ~Q,g~ !~~ == Retuil DASD Star! of LOGREC 

Execution of DIAGNOSE code X'2C' allows a user with privilege class C, 
E, or F to find the location on the disk of the error recording area, 
the number of error recording cylinders, and the location of the first 
error record. 

The register specified as Rx contains a one-byte code in the 
low-order byte, indicating the function to be performed: 

X'01' - Return the DASD location of the start of the error recording 
area, and the number of error recording cylinders. 

X'02' - Return the HDRSTART value (DASD location of first error 
record). 

X'04' - Return indication of whether there are frame records on the 
error recording cylinders. 

On return to the issuer of DIAGNOSE '2C': 

If code '01' is specified: Register Rx will contain the DASD 
location (in V8/370 control program internal format) of the start of 
the error recording area. Ry contains, in the low-order halfword, 
the number of error recording cylinders. 

If code '02' is specified: Register Rx will contain the DASD 
location of the first error record (in CCPD format). The value 
actually points to the last frame record written, or record 2 if no 
frame records present. 

If code '04' is specified: Register Ry will contain a X'02' in the 
low-order byte if frame records are present on the error recording 
cylinders; 1'00' if no frame records present. 

Bote: Codes '02' and '04' may both be specified (code '06') on invoking 
DIAGNOSE. Both an Rx and Ry value must be specified • 

.RIAGNO~1! Code !~Q.!. == Read ~ Pag!! of LOGREC Dat~ 

Execution of DIAGNOSE code X'30' allows a user with privilege class C, 
E, or F to read one page of the system error recording area. The 
register specified as Rx contains the DASD location (in V8/370 control 
program internal format) of the desired record. The Ry register 
contains the virtual address of a page-size buffer to receive the data. 
The D8KRPAGT routine supplies the page of data. The condition codes 
returned are: 

Condition 
Code ---0----

1 
2 
3 

~~!!lq 
Successful read, data available 
End of cylinder, no data 
I/O error 
Invalid cylinder, outside recording area 

.RIAGNO~1! Code l~~ == ~ad SIs!U Duap ..§Rool File 

A user with privilege class C or E can read the system spool file by 
issuing a DIAGBOSE code X'34' instruction. The register specified as Rx 
contains the virtual address of a page-size buffer to receive the data. 
The Ry register, which must not be register 15, contains the virtual 
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address of the spool input card reader. Ry+1, on return, may contain 
error codes as follows: 

condition Ry+1 
Error_Code Code 

o 
1 
2 
3 
3 
3 
3 

4 
8 

12 
16 

~~aniM 
Data transfer successful 
End of file 
File not found 
Device address invalid 
Device type invalid 
Device busy 
Fatal paging I/O error 

The D8KDRDMP routine searches the system chain of spool input files 
for the duap file belonging to the user issuing the DIAGNOSE 
instruction. The first (or next) record from the dump file is provided 
to the virtual :achine via D!KRPIGT and the condition code is set to 
zero. The dump file is closed via V8/370 console function CLOSE. 

Execution of DIAGNOSE code X'38' causes the routine D!KDBDSY to read the 
system table into storage.. The register specified as Bx contains the 
address of the page buffer to contain the syabol table. 

DIAGNOSl! Co.Q~ I'3~ = VML370 J2irectory 

Execution of DIAGNOSE code X'3C' allows a user to dynamically update the 
Y8/370 directory. The register specified as Rx contains the first 4 
bytes of the volume identification. The first two bytes of By contain 
the last 2 bytes of the voluae identification. The routine D!KUDRDS 
dynamically updates the directory. 

~lAGNO~~ Co.9~ !!!~ :::: Ge~te Accoun!ing Cards for the Virtual Use! 

This code can be issued only by a user with the account option (ACCT) in 
his directory. 

Rx contains the virtual address of either a 24-byte paraaeter list 
identifying the "charge to" user, or a variable length data area that is 
to be punched into the accounting card. The interpretation of the 
address is based on a hexadeciaal code supplied in RY. If the virtual 
address represents a paraaeter list, it must be doubleword aligned; if 
it represents a data area, the area must not cross a page boundary. If 
Rx is interpreted as pointing to a parameter list and the value in Rx is 
zeros, the accounting card is punched with the identification of the 
user issuing the DIAGNOSE instruction. 

Ry contains a hexadeciaal code interpreted by D!KHVC as follows: 

Code 
'0'0'00 
0004 
0008 

OOOC 

0010 

!.! E2int§ !Q: 
a paraaeter list containing only a userid. 
a paraaeter list containing a userid and account number. 
a paraaeter list containing a userid and distribution 

nu.ber. 
a paraaeter list containing a userid, account nu.ber, and 

distribution nu.ber. 
a data area containing up to 70 bytes of user information to 

be transferred to the accounting card starting in colu.n 
9. 
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Rote: If Ry contains X'0010', Ry cannot be register 15. 

Ry.1 contains the length of the data area pointed to by Rx. If Rx 
points to a paraaeter list (Ry not equal to X'0010'), By .. 1 is ignored. 

DMKHVC checks the VSACCOUR flag in V!PSTAT to verify that the user 
has the account option and if not, returns control to the user with a 
condition code of one. 

If Ry contains a code of X'0010', D!KBVC perforas the following 
checks: 

• If the address specified in Rx is negative or greater than the size 
of the user's virtual storage, an addressing exception is generated. 

• If the coabination of the address in Rx and the length in Ry+1 
indicates that the data area crosses a page boundary, a specification 
exception is generated. 

• If the value in Ry.1 is zero, negative, or greater than 70, a 
sp~~ifi~~tion ~yc~ption is g@~@rat@a= 

If both the virtual address and the length are valid, DBlREE is 
called to obtain storage for an account buffer (ACBTBLOK) which is then 
initialized to blanks. The userid of the user issuing the DIAGBOSE 
instruction is placed in coluans 1 through 8 and an accounting card 
identification code of "CO" is placed in coluans 79 and 80. The user 
data pointed to by the address in Rx is .oved to the accounting card 
starting at coluan 9 for a length equal to the value in Ry+1. A call to 
D!KACOQU queues the ACITBtOK for real output. If a real punch is 
available, D!KACOPU is called to punch the card; otherwise, the buffer 
is stored in .ain storage until a punch is free. DBKBVC then returns 
control to the user with a condition code of zero. 

If Ry contains other than a X'0010' code, control is passed to D!KCPV 
to generate the card. D!KCPV passes control to D!KACO to co.plete the 
"charge to" infor.ation; either from the User Accounting Block 
(ACCTBtOK), if a pointer to it exists, or froa the user's VBBLOK. 
D!KCPV then punches the card and passes control back to D!KBVC to 
release the storage for the ACCTBtOK, if one exists. D!KHVC then checks 
the paraaeter list address for the following conditions: 

• If zero, control is returned to the user with a condition code of 
zero. 

• If invalid, an addressing exception is generated. 

• If not aligned on a doubleword boundary, a specification exception is 
generated. 

lor a parameter list address that is nonzero and valid, the use rid in 
the parameter list is checked against the directory list and if not 
found, control is returned to the user with a condition code of two. If 
the function hexadecimal code is invalid, control is returned to the 
user with a condition code of three. If both userid and function 
hexadeciaal code are valid, the User Accounting Block (ACCTBtOK) is 
built and the userid, account nuaber, and distribution nuaber are aoved 
to the block froa the parameter list or the User Machine Block belonging 
to the userid in the paraaeter list. Control is then passed to the user 
with a condition code of zero. 

1-64 IBM VM/370 System Logic and Problem Deteraination--Voluae 1 



DIAGNOSE Co.Q~ X'5Q.!. = Save the 3701 Control progry Image 

DIAGNOSE code X'50' (Privilege class A, B, or C only) invokes the CP 
.odule D!KSNC to (1) validate the parameter list and (2) write the 
page-for.at i.age of the 370X control prograa to the appropriate system 
voluae. 

When a 370X control program load module is created, the C!S service 
program SAVEBCP builds a co •• unications controller list (CCPAR!) of 
control infor.ation. It passes this information to CP via a DIAGNOSE 
code X'50'. 

The register specified as Rx contains the virtual address of the 
para.eter list (CCPAR!). The Ry register is ignored on entry. 

Upon return, the By register contains the following error codes: 

~~g~ 
044 
171 
178 

179 
435 

~~gni.ng 
'ncpname' was not found in system name table. 
Syste. volu.e specified not currently available. 
Insufficient space reserved for program and system control 
infor.a tion. 

Syste. volu.e specified is not a CP-owned volume. 
P aging error while writing sa ved systea. 

~IAGIOSE Code X'5~ :.:. Contr.2! Th~ Fun£ti,Q!! .Q!: the ~A2 FUDc,!:io!! Key 

DIAGNOSE code X'54' controls the function of the PA2 function key. The 
PA2 function key can be used either to simulate an external interrupt to 
a virtual machine or to clear the output area of a display screen. 

The function perfor.ed depends upon how Rx is specified when DIAGNOSE 
code X'54' is issued. If Rx contains a nonzero value, the PA2 key 
si.ulates an external interrupt to the virtual .achine. If Rx contains 
a value of zero, the PA2 key clears the output area of the display 
screen. 

The external interrupt is si.ulated only when the display screen is 
in the ,5 REiD, BOLD, or MORE status and the TER!I~IL lPt OJ cossand has 
been issued. 

DIAGNO~~ ~.Q~ X'5~ = 3270 Virtual Console Interf~ 

Execution of DIAGNOSE code X'58' allows a virtual machine to display 
large amounts of data on a 3270 in a very rapid fashion. The interface 
can display the entire 3270 screen with one write operation instead of 
22 writes (one for each line in the output area of a 3270 screen). 

The register specified as Rx contains the address of the console CCi 
string. The By register contains (in bits 16 through 31) the device 
address of the virtual console. 

To specify the special display CCi , use the following asse.bler 
language instructions: 

DS OD 
DC X'19', AL3 (dataddr), lL1(flags), lL1(ctl), lL2(count) 

~: 

dataddr is the beginning address of the data to be displayed. 

CP Introduction 1-65 



flags 

ctl 

count 

is the standard CCW flag field with the suppress incorrect 
length indication (SLI) bit on. 

is a control byte that indicates the starting output display 
line. If the high order bit is on, the entire 3270 output 
display area is erased before the new data is displayed. A 
value of X'FF' clears the screen, but writes nothing. 

is a two byte field indicating the number of bytes to be 
displayed. The maximum number of bytes for the 3278 Bodel 2A 
is 1440. For other types it is 1760. 

When the DIAGIOSB is executed with a valid CCW string, a buffer 
(whose length is the nuaber of bytes specified by ~!nt) is built in 
free storage. The data pointed to by ~~i~ddr is loaded into the buffer. 
Data chaining may be specified in the CCW to link noncontiguous data 
areas; however, command chaining is an end of data indication for the 
current buffer. 

Using the starting output line (ctl) and the number of bytes of 
output (count), CP checks that the data will fit on the screen. CP then 
does the display. A zero condition code indicates the I/O operation 
completed successfully; a nonzero condition code indicates an I/O error 
occurred. 

lote: An I/O error occurs when the display screen is placed in BORE 
status and the PA2 key is pressed to allow screen display. 

Execution of DIAGIOSE code X'SC' causes the editing of an error message 
according to the user's setting of the BBSG function: 

Rx contains the address of the message to be edited. 

Ry contains the length of the aessage to be edited. 

DMKBVC tests the VMMLBVBL field of the V!BLOK and returns to the caller 
with Rx and Ry modified as follows: 

VM!LBVBL Registers on Return 

VMMCODB I V!MTBXT Rx Ry 
I 

01 I 01 no change no change 
I 

01 I OFF no change 10 (length of 
I code) 
I 

OFF I ON pointer to text length of text 
I part of message alone 
I 

OFF I OFF I/A 0 

lote: DIAGNOSE code X'SC' does not write the message; it merely 
rearranges the starting pointer and length. Par CBS error aessages, a 
console write is performed following the DIAGNOSE unless Ry is returned 
with a value of O. 
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~IIGNOSE cog~ !~~ = Determining the !irtual !achine storage Size 

Execution of DIAGNOSE code X'60' allows a virtual machine to determine 
its size. On return, the register specified as Rx contains the virtual 
machine storage size. 

Execution of DIAGNOSE code X'64' controls the linkage of discontiguous 
saved segments. The type of linkage that is performed depends upon the 
function subcode in the register specified as Ry= 

Function 
Loa~named segment in shared mode 

Subcode 
-Foo' 

X'04' 
X'08' 
X'OC' 

LOIDSYS 
LOIDSYS 
PURGESYS 
FINDSYS 

Loads a named segment in nonshared mode 
Releases the named segment from virtual storage 
Finds the starting address of the naaed segment 

The register specified as Rx must contain the address of the name of 
the segment. The segment name must be 8 bytes long, left justified, and 
padded with trailing blanks. 

When the LOIDSYS diagnose function is executed, CP finds the system name 
table entry for the named system and builds the necessary page and swap 
tables. Two sets of page and swap tables, one for each processor, are 
built for each shared segment in attached processor mode unless the 
naaed system was defined as unprotected. CP releases all the virtual 
pages of storage that are to contain the named segment and then loads 
the segment in those virtual pages. When the LOIDSYS function is 
executed, CP expands the virtual machine size dynamically, if necessary. 
CP dlso expands the segment tables to match any expansion of virtual 
storage_ 

When LOADSYS executes successfully, the address of where 
segment was loaded is returned in the register specified as 
the LOIDSYS function loads a segment in shared mode, 
instruction and branch tracing if either was active. 

the naaed 
Rx. When 

it resets 

lfter a LOIDSYS function executes, the storage occupied by the naaed 
segment is addressable by the virtual aachine, even if that storage is 
beyond the storage defined for the virtual machine. However, any 
storage beyond that defined for the virtual machine and below that 
defined for the named segment is not addressable. Figure 15 shows the 
virtual storage that is addressable before and after the LOIDSYS 
function executes. 
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Before the LOADSYS 
IYR£!i~~ Execy!~_ 

320K_.------------------_ 
I 
I 
I 
I 
I 
I , 

l 
I 

All Storage 
Addressable by 
Virtual ftachine 

I ,. 
OK'~----------------~ 

CftS virtual ftachine 
without a la.ed Seg.ent 
Attached 

After LOADSYS Function 
_ ______ ~xe£!!te§ ____ _ 

448K_.------------------------, 
I Discontiguous Storage 
I Addressable by Virtual 
I ftachine 

384K~'----------------------~ 
.///////////////////////// . 
• /Storage lot Addressable/ • 
• ///by Virtual ftachine//// • . /////////////////////////. 

320K I • 

I l I 
I I I 
I Storage Still I 
I Addressable by I 
I Virtual ftachine I 
I I I , , , 

OK' I 

CftS Virtual ftachine with 
a la.ed Seg.ent Attached 

iigure-~AddressabIe-storage Before and After a LOADSYS Function 

When you save a na.ed seg.ent that is later loaded by the LOADSYS 
function, you .ust be sure that the addresses at which seg.ents are 
saved are correct and that they do not overlay required areas of storage 
in the virtual .achine. This is crucial because the LOADSYS function 
invokes the PURGESYS function before it builds the new page and swap 
tables. CP purges all saved syste.s that are overlayed in any way by 
the saved syste. it is loading. 

1 condition code of 0 in the PSW indicates that the na.ed seg.ent was 
loaded successfully; the Rx register contains the load address. 

A condition code of 1 in the PSi indicates the na.ed seg.ent was 
loaded successfully within the defined storage of the virtual .achine. 
The Rx register contains the address at which the na.ed seg.ent was 
loaded. The Ry register contains the ending address of the storage 
released before the na.ed segment Was loaded. 

Bote: CftS only allows naaed segments to be attached beyond the defined 
size of the virtual .achine. 

A condition code of 2 in the PSi indicates the LOADSYS function did 
not execute successfully. Examine the return code in the Ry register to 
deter.ine the cause of the error. 

Return Code ---"4---
177 

fteani,!!g 
Ba.ed seg.ent does not exist 
Paging I/O errors 

When the PURGESYS function 
associated page and swap 

is executed; CP 
tables, that 

releases the storage, and 
were acquired when the 
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corresponding L01DSYS function was executed. If the storage occupied by 
the named segment was beyond the defined virtual machine storage size, 
that storage is no longer addressable by the virtual machine. 

When a PUBGESYS function is executed for a segment that was loaded in 
nonshared .ode, the storage area is cleared to binary zeros. If 
PUBGESYS is invoked for a named segment that was not previously loaded 
via L01DSYS, the request is ignored. 

1 condition code of 0 in the PSW indicates successful completion. 

1 condition code of 1 in the PSW indicates that the named segment was 
not found in the virtual machine. 

1 condition code of 2 in the PSI and a return code of 44 in the By 
register indicate that the named segment either does not exist or was 
not previously loaded via the L01DSYS function. 

When the FIHDSYS function is executed, CP checks that the named segment 
exists and that it has not been loaded previously. 

1 condition code of 0 in the PSI indicates that the naaed segment is 
already loaded. The address at which it was loaded is returned in the 
register specified as Bx and its highest address is returned in the By 
register. 

1 condition code of 1 in the PSi indicates that the named segment 
exists but has not been loaded.. In this case, the address at which the 
named segment is to be loaded is returned in the register specified as 
Bx and the highest address of the named segment is returned in the By 
register. 

1 condition code of 2 in the PSi indicates the FIIDSYS function did 
not execute successfully. Exaaine the return code in the By register to 
deter.ine the error that occurred. 

Betu:t1! ~od.! 
44 

177 

!hl!aning 
Hamed-segment does not exist 
Paging I/O errors 

~11GBO~1 £2de 1'6~ == Virtyal lachine ~nicati2! FacilitI (!~) 

The DIIGBOSE code 1'68' is used by a virtual machine to initiate a 
subfunction of the Virtual !achine Communication Pacility (V!CP). The 
general register specified as Bx contains the virtual address, 
doubleword aligned, of a parameter list (VSCPIB!). One of the entries 
in this parameter list is a sub function code, specifying the particular 
request being initiated. The subfunctions and their codes are: 
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Subfunction 
AUTHORIZE 
UNAUTHORIZE 
SEND 
SEND/RECV 
SENDX 
RECEIVE 
CANCEL 
REPLY 
QUIESCE 
RESUME 
IDENTIFY 
REJECT 

Code 
i'oooo' 
X'0001' 
X'0002' 
X'0003' 
X'0004' 
X'0005' 
X'0006' 
1'0007' 
X'0008' 
X'0009' 
X'OOOI' 
X'OOOB' 

A description of all the fields of the VMCPARM is contained in the 
VM/370 ~yst~ Programmer's Guid~. 

The general register specified as Ry will 
upon completion of DIAGNOSE X'68' or the 
~~ndi~ion~ Tbp rp+nrn ~ode~ ~re cont~ined 

~roqra.!mer's §yide. 

contain the return code 
detection of an error 
in the Vft/370 Svstem 

Rx and Ry can be any general register, RO through R15. They may also 
be the same register. 

DIAGNO~~ Co~~ !~~ == Load 380Q Naaed System Into Virtual ~tora~ 

DIAGNOSE code 1'14' allows a virtual machine to load a 3800 named systea 
into virtual storage beginning at a specified virtual address and to 
take a copy of an image library and save it in a specified named systea. 
A naaed system is one that contains 3800 character arrangeaent tables, 
copy modifications, and file control blocks (PCBs). These can be 
referenced by name, and the data can be obtained when the file 
referencing them is about to print on a 3800 printer. The new data in 
the named system is used to load into the 3800 the next time NlftED 
SYSTEK is specified as the IMIGELIB paraaeter in a STIRT command for a 
3800 printer. 

At system generation time, the NAME3800 macro instruction establishes 
the nalle of the 3800 system in the D!KSBT aodule. The active naaed 
system for a particular 3800 printer will be in its RDEVBLOK. 

The GENIftAGE command creates the image library in virtual storage. 
This is done by interfacing with the OS IEBI!AGE utility program 
(DMKIftG). The IMAGELIB command saves the image library and issues the 
DIAGNOSE code 1'14' to establish the named system. 

When using DIAGNOSE code 1'14', the registers specified by the user 
as Rx and Rx.1 must contain the eight-character nalle of the system 
desired, left-justified and padded with trailing blanks. 

The register specified by the user as Ry must contain the virtual 
address at which to start loading or saving the storage image of an 
illage library. 

The register specified by the user as Ry+1 must contain a one-byte 
code in the high-order byte indicating the function to be performed as 
follows: 

X'OO' - LOAD operation 
X'04' - SAVE operation 
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The low-order bytes of register Ry+1 must contain the number of bytes to 
load or save. 

If either Rx or Ry is specified as register 15, or if the virtual 
address specified in Ry is not on a page boundary, a specification 
exception results and the program terminates. 

An addressing exception results if the end of the area to be loaded 
or saved extends beyond the end of the user's virtual storage. A 
privileged operation results if the user does not have privileged class 
A, B, or C. 

Register Ry contains a return code upon completion of processing as 
follows: 

Condition 

x '00' 
X'04' 
X'OS' 
X'OC' 
X '10' 
X'14' 

X '1S' 

Load or save successfully performed 
Baaed system not found 
Bamed systea currently active 
Volid for system not Cp-owned 
Volid for system not aounted 
Too many bytes to load or save. Residual Byte 

count is in register Ry.1 
Paging error during load or save 

DIAGNOSE code X'7S' is used to communicate between a virtual aachine and 
CP for !SS support. A subfunction code is placed in the Ry register. 
The specific subfunction codes and their meanings are: 

Subfunction 
Code ~~gni.ng 

X'OO' The virtual machine is running OS/VS with !SS 
support and ~s now ready to communicate with both 
,a/370 and the aass storage control (aSCj. The 
Rx field of the instruction contains the number 
of a register that contains the virtual device 
address of the !SS communication device. 

X'04' The virtual aachine is ready to process an MSS 
request. The request, in the form of an !SSCO! 
control block, is to be placed at the virtual 
aachine address indicated by the register in the 
Rx field of the instruction. 

X'OS' The !SS request, in the fora of an !SSCO! control 
block, located at the virtual machine address 
contained in register Rx, has been processed by 
the !SC. 

1'10' The virtual aachine is no longer able to process 
!SS requests. 
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]21IGNO~~ Co,g~ !~~ == Dire£torI Q12dat~ In-Place 

DIAGNOSE code X'84' can be used to make changes to the online directory 
if the change causes no expansion to the entry and when the user wants 
the change to go into effect immediately. This interface is provided 
for the privilege class B virtual machine that owns the directory. 
Validity checking is performed on update parameters and the specified 
user's directory is updated in storage and written on the current DISD 
copy. If any errors are encountered, either in specifications or in 
DASD I/O, the update in-place is not performed and an error condition is 
passed to the invoking virtual machine. 

General register Rx points to a variable length parameter list. 
Register Ry contains the length of the parameter list, in bytes. The 
parameter list contains fixed co •• on fields and variable fields as shown 
below: 

Common UUSERID 
""'""'T"I"~r' U '"U .I.l.J: AoJoJ 

UOP 
UC!U!ONSZ 

Variable UNEWPISS 
USTORIGE 
UPRIV 
UPRIOR 
UEDITCB 
UIPL 
UICCOUNT 
UDISTRIB 
UMDISKID 
U!DISKMD 
U!DISKRP 
UMDISKWP 
U!DISKKP 
UOPTIONS 

Userid to be updated 
Current logc~ pas~wcra 
Update operation to perform 
Length of common fields 

New logon password 
New storage size 
Up to eight privilege classes 
New priority (a number between 0 and 99) 
Edit characters (LE, LD, CD, ES) 
New IPL name 
New account data 
New distribution data 
New minidisk address 
New ainidisk link mode 
New .inidisk read password 
New ainidisk write password 
New ainidisk multiple password 
Up to 9 options 

The variable field chosen is positioned after the UOP field. Only one 
variable field can be used at one tiae. A separate DIIGNOSE code X'84' 
must be issued for each variable function desired. 

If any errors are found, the condition code is set to 1 and register 
Ry may contain one of the following codes: 

Return 
£gde ~~gDing 

10 Error in DMKRPAPT when writing object DISD 
11 Error in DMKRPIPT when writing paging DISD 
20 Error during 'TRINS' of UDIR page 
21 NO U!IC address in UCNTRL 
22 Error during 'TRINS' of UftAC page 
23 No UDEV address in UCNTRL 
24 No UDEV address in UCNTRL 
25 Error during 'TRINS' of UDEV page 
26 UDEV block not found 
27 Object DISD not synchronous with D!KSYSPL 
28 Operation invalid 
30 Userid not found 
31 Logon password aisaatch 
40 Storage exceeds aaximua allowed 
41 Maxiaum storage greater than 16ft 
42 No sign after packing new size 
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Return 
Code 
~ 
50 
51 
52 
53 
60 
61 
62 
63 
70 
71 
72 

80 
81 

!egning 
Invalid bytes in storage data 
Privilege operand all blanks 
Ho valid privilege classes in operand 
Error in accumulated privilege value 
Invalid data in privilege field 
Invalid data in priority field 
Priority field all blanks 
No sign after packing new priority 
Priority greater than maximum 
Invalid option 
No fence of X'FF's at end of paralleter list 
Invalid accumulated option values, signifying an 

option error 
Invalid !DISK address in parameter list 
Invalid link mode 

If no errors are found, the condition code is set to zero. 

I/O Interruption 

I/O interruptions from completed I/O operations initiate various 
coapletion routines and the scheduling of further I/O requests. The I/O 
interruption handling routine also gathers device sense information. 

Machine Check Interruption 

When a machine check occurs, CP Recovery Management support (RRS) gains 
control to save data associated with the failure for FE aaintenance. 
R!S analyzes the failure and determines the extent of daaage. 

Damage assessment results in one or more of the following actions 
being taken: 

• Systea teraination 

• Attached processor varied offline (systea converts to uniprocessor 
aode) 

• Virtual user running at the time of error is terainated 

• Refreshing of 
configuration 

daaaged infor.ation with no effect on systea 

• Refreshing of daaaged inforaation with the defective storage- page 
removed from further system use 

• Error recording only for certain soft aachine checks 

The system operator is infor.ed of all actions taken by the RRS 
routines. ihen a aachine check occurs during VR/370 startup (before the 
system is set up well enough to perait RRS to operate successfully}, the 
processor goes into a disabled wait state and places a coapletion code 
of X'OOB' in the leftaost bytes of the current PSi. 
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svc Interruption 

ihen an SVC interruption occurs, the SVC interruption routine (DftKSVCII) 
is entered. If the machine is in the problea state, D!KSVCIN takes the 
following action: 

• If the interruption was the result of an ADSTOP (SVC code X'B3'), the 
message ADSTOP AT XXXXX is sent to the user's terminal, the overlaid 
instruction is replaced, and the virtual aachine is placed in console 
function mode (CP mode) via DMKCFMBK. 

• If the interruption was the result of an error recording interface 
(SVC 76), DMKSVC checks for valid paraaeters and passes control to 
DMKVER to convert virtual device addresses in the error record to 
real device addresses. The actual recording is accoaplished in 
DMKIOE and D!KIOF. If recording is not possible, the interrupt is 
reflected back to the virtual aachine. 

• !f th@ vir+nal .acbine's paqe 0 was not in real storage, then all 
general and floating-point~registers are saved, the user's VftBLOK is 
flagged as being in an instruction wait, and control is transferred 
(via GOTO) to D!KPRGRF to reflect the interruption to the virtual 
machine. 

• If the virtual machine's page 0 is in aain storage, an appropriate 
SVC old PSi is stored in the user's page 0 and the interruption is 
reflected to the virtual machine, bypassing unnecessary register 
saving (fast reflection). If the new virtual PSi indicates a .ode or 
enableaent change, all registers are saved in the VftBLOK and control 
is transferred to DMKDSPB for PSi validation. 

If the aachine is in the supervisor state, the SVC interruption code 
is deterained and a branch is taken to the appropriate SVC interruption 
handler. 

SVC 0 
Iapossible condition or terminal error. The SVCDIE routine initiates an 
abnoraal teraination by using the D!KD!PDK routine. 

SVC 4 
ReServed for IB! use. 

SVC 8 
A~ink request that transfers control froa the calling routine to the 
routine specified by register 15. The SVCLIIK routine sets up a nev 
save area, and then saves the caller's base register in register 12 and 
save area address in register 13, and the return address (froa the 
SVCOPSi) in the new save area. If the called routine is within the 
resident CP nucleus, SVCLINK places its address in register 12 and 
branches directly to the called routine. If the called routine is in a 
pageable aodule, a TRANS aacro is perforaed for register 12 to ensure 
that the page containing the called routine is in storage. Upon return 
froa the TRANS execution, the real address of the pageable routine is 
placed in register 12 and SVCLINK branches to the called routine. The 
real storage location of D!KCPE is the end of the resident CP nucleus. 
Any aodules loaded at a higher real storage address are defined as 
pageable modules. If bit zero of register 15 is on when DBKSVC is 
entered, then the caller has requested AFFINITY. DBKSVC turns on a bit 
in the save area passed to the caller to indicate that control is to be 
returned to the caller on the saae processor on which it was running 
before issuing the SVC. It is not ensured that control viII be retained 
by the initiating processor throughout the called operation, but only 
that final return will occur on the initiating processor. 
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~YC 12 
A return request that transfers control fro. the called routine to the 
calling routine). The SVCRET routine is invoked. If the routine that 
issued the SVC 12 is pageable, then D!KPTRUL is called to unlock the 
page. SVCRET then restores registers 12 and 13 (addressability and save 
area address saved by SVCLIIK), places the user's return address (also 
saved in this area) back into the SVCOPSi, and returns control to the 
calling routine by loading the SVCOPSW. 

SYC 16 
Releases current save area fro. the active chain (re.oves linkage 
pointers to the calling routine). The SVCRLSE routine releases the 
current save area by placing the address of the next higher save area in 
register 13 and returns control to the current routine by loading the 
SYCOPSW. This SVC is used by second level interrupt handlers to bypass 
returning the first-level handler under specific circumstances. The 
base address field (register 12) in the save area being released is 
examined to determine if the bypassed routine ~s 1n a pageable Bodule: 
If so, D!KPTRUL is called to unlock the page. 

SYC 20 
Obtain a new save area. The SVCGET routine places the address of the 
next available save area in register 13 and the address of the previous 
save area in the save area pointer field of the current save area. 

SYC 24 
In-attached processor mode, SVC 24 causes the instructions following the 
SYC to be executed by the main processor. This SVC is used only via the 
SWITCH macro to force processing to continue on the main processor (the 
processor capable of perfor:ing 1/0)& If the SWITCH macro determines 
that the code is currently running on the main processor then the SVC is 
not issued. 

There are 35 save areas initially set up by D!KCPIIT for use by the 
SYC linkage handlers. If all the save areas are used, the linkage 
handlers call D!KFREE to obtain additional save areas. 
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External Interruption 

TIBER IRTERRUPTION 

If DBKPSAEI is entered because of a tiaer interruption, the state of the 
aachine aust be deterained. If the aachine was in wait state, control 
is transferred to DBKDSPCH, and the aachine stays idle until another 
interruption occurs. If the machine is in problea state l the address of 
the current user's VBBLOK is obtained froa RURUSER. The user's current 
PSW (VBPSW) is updated fro. the external interruption old PSW, the 
address of the current VBBLOK is placed in register 11, and control is 
transferred to DBKDSPCH. Por additional information about tiaers, see 
"Virtual Tiaer Baintenance." 

EXTERRAL INTERRUPTION 

If D!KPS!EX ~~ cntersd because the vpe~atOL pLesseu ~ne console 
interrupt button (IRTERRUPT), a CPEXBLOK is stacked to do the following: 

• Reference the current systea operator's VBBLOK (DBKSYSOP). 

• Disconnect this virtual machine. 

The operator can now log on froa another terainal. Pressing the 
console interrupt button activates an alternate operator's console. 

Rote: If this interrupt COaes froa the attached processor, it is 
ignored. 

Por a description of the processing of the external interruption 
coaaand, refer to .odule DBKCPB in Section 2. 

See nBultiprocessor External Interrupts" for a discussion of external 
interrupts that occur in attached processor aode. 

EXTEBDED VIRTUAL EXTERNAL INTERRUPTIONS 

To reflect external interruptions to a virtual aachine, DBKDSPE queues 
an XINTBLOK on a chain pointed to by VBPXIBT in the VBBLOK. The 
XIITBLOKs are chained sequentially by the XIRTSORT field that contains 
the collating nuaber of the pending interruption. If aore than one 
interruption has the saae collating nu.ber, the interruption codes are 
ORed together in the XIRTCODE field for possible siaultaneous 
reflection. 

When a virtual machine is enabled for external interruptions. the 
XIBTBLOK queue for that machine is searched for an eligible block. In 
XIBTBLOK is eligible for reflection if one or aore bits of the XIBTBISK 
field match the bits in the rightmost halfword of control register O. 
If the interruption was an interruption such as CPU timer or clock 
coaparator, the block is left chained because reflection does not reset 
these interruptions. If the reflected interruption(s) does not 
represent all those coded in the XIRTBASK field, the block is left 
chained and only the interruptions that were reflected are reset. In 
all other conditions, the XINTBLOK is unchained and returned to free 
storage. 
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A special external interrupt, code 1'4001' notifies a virtual machine 
of a pending Virtual Machine Communication Facility request. The 
XINTBLOK for this interrupt is set up with an XINTSORT field of 
I'7FFFFFFF', the lowest priority. 

System Support 

FREE STORAGE MANAGEMENT 

During its execution, CP occasionally requires small blocks of storage 
that are used for the duration of a task. CP obtains this storage from 
the free storage area. The free storage area is divided into various 
size subpools. The requester informs the free storage manager of the 
size of the block required and the smallest available subpool that 
fulfills the request is allocated to the requester. When the block is 
no longer needed, the requester informs the free storage manager and CP 
returns the block to free storage. 

If the request for free storage cannot be fulfilled, the free storage 
aanager requests the teaporary use of a page of storage from the dynaBic 
paging area. If a page is obtained, the page is chained to the free 
storage area and used for that purpose until it is no longer needed and 
subsequently returned to the dynamic paging area. 

If the request for a page cannot be fulfilled; the requester waits 
until free storage becomes available. 

STORAGE PROTECTION 

VM/370 provides both fetch and store protection for real storage. The 
contents of real storage are protected froa destruction or misuse caused 
by erroneous or unauthorized storing of fetching by the program. 
Storage is protected from improper storing or from both improper storing 
and fetching, but not from improper fetching alone. 

When the processor accesses storage, and protection applies, the 
protection key of the current PSW is used as the co.parand. The 
protection key of the processor is bit positions 8-11 of the PSi. 

If the processor access is prohibited because of 
violation, the operation is suppressed or terminated, 
interruption for a protection exception takes place. 

a protection 
and a program 

When the reference is made to a channel, and protection applies, the 
protection key associated with the I/O operation is used as the 
comparand. The protection key for an I/O operation is in bit positions 
0-3 of the CAW and is recorded in bit positions 0-3 of the CSi stored as 
a result of an I/O operation. If channel access is prohibited, the CSi 
stored as a result of the operation indicates a protection-check 
condition. 

When a storage access is prohibited because of a store protection 
violation, the contents of the protected location remain unchanged. If 
a fetch protection violation occurs, the protected information is not 
loaded into an addressable register, moved to another storage location, 
or provided to an I/O device. 
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To use fetch protection, a virtual machine must execute the set 
storage key (SSK) instruction referring to the data areas to be 
protected, with the fetch protect bit in the key. VM/370 subsequently: 

1. Checks for a fetch protection violation when handling privileged 
and nonprivileged instructions. 

2. Saves and restores the fetch protection bit (in the virtual storage 
key) when writing and recovering virtual machine pages froB the 
paging device. 

3. Checks for a fetch protection violation on a write CCW (except for 
spooling or console devices). 

A special case of storage protection occurs when the CMS nucleus 
resides in a protected shared segment. The CMS nucleus may be protected 
and still be shared by many CftS users. After a virtual machine has used 
a protected shared segment, the pages are checked for changes. If any 
pages have been changed, the user gets placed in console function mode 
after receivi~; error :essage DMKVKA U56W. ~~d the changed page is 
returned to CP free storage. 

EXECUTING THE PAGEIBLE CONTROL PROGRAM 

Calls to pageable routines are recognized at execution time by the SVC 8 
linkage manager in DMKSYC. For every SVC 8, the called address (in the 
caller's GPR15) is tested to see if it is within the resident nucleus. 
If it is less than DMKCPEND and greater than DMKSLC, the called 
routine's base address is placed in GPR12 and control is passed to the 
called routine in the normal way. However, if the called address is 
above DftKCPEND or below DMKSLC, the linkage manager issues a TRIIS 
macro, requesting the paging manager to locate and, if necessary, 
page-in the called routine. The TRANS is issued with LOCK option. 
Thus, the lock count associated with the called routine's real page 
indicates the responsibility count of the module. 

• When the module is called, the count is incremented. 
• When the routine exits via SVC 12, the count is decremented. 

When the count reaches zero, the pageable routine is unlocked and is 
eligible to b-e paged out of the system. However, because all CP 
pageable modules are reenterable, the page is never swapped out, but 
when the page is stolen, it is placed directly on the free page list. 

Because unlocked pageable routines participate in the paging process 
in a manner similar to user virtual storage pages, the least recently 
used approximation used by page selection tends to make highly used 
control program routines, even when not locked, remain resident. The 
called routine is locked into real storage until it exits. Thus, it can 
request asynchronously scheduled function, such as I/O or timer 
interrupts, as long as it dynamically establishes the interruption 
return address for the requested operation and does not give up control 
via an EXIT macro prior to receiving the requested interruption. 

Addressability for the module, while it is executing, is guaranteed 
because the CALL linkage loads the real address of the paged module into 
GPR12 (the module base register) prior to passing control. If all 
addressing is done in a base/displacement form, the fact that the Bodule 
is executing at an address different from that at which it was loaded is 
not apparent. llthough part of CP is pageable, it never runs in 
relocate mode. Thus, the processor is not degraded by the DIT feature 
being active, and no problems occur because of handling disabled page 
faults. 

1-78 IBM Y8/370 System Logic and Problem Determination--Voluae 1 



SYSTEM SUPPORT MODULES 

The system support modules provide CP with several co.mon functions for 
data conversion and control block scanning and verification. ftost of 
the routines are linked to via the BALR option of the CALL .aero, and 
aake use use of the BALRSAVE and TEMPSAVE workareas in DftKPSA. Two 
exceptions are the virtual and real I/O control block scan routines 
DMKSCNVU and DMKSCNRU. These routines do not alter the contents of the 
BALRSAVE area, and hence may be called by another low-level BALR 
routine. 

CONTROL REGISTER USAGE 

Every IBM System/370 processor provides the program with 16 logical 
control registers (logical registers since the number that are active 
depends on the features installed in the machine at anyone tiae) that 
are addressable for loading and storing from basic control (BC) aode. 
VM/370 provides only a single control register, control register zero, 
for normal virtual machines, and for processing systems that do not 
require the full set of registers (for exaaple, CMS, DOS, or other 
operating systems for System/360). 

Any user whose virtual machine operating system requires the use of 
control registers other than control register zero, can request the full 
set of 16 registers by specifying the ECBODE option in the Vft/37 0 
directory entry for his virtual aachine. 

A virtual machine, which utilizes any Systea/370 features that use 
the control registers, requires the ECftODE option. Soae of these 
features are expanded timer support of the Systea/370 CPU tiaer, clock 
comparator, etc., the virtual relocate mode and its instructions, RRB, 
LRA, PTLB, virtual monitor calls, virtual Program Event Recording (PER), 
etc. 

RESTRICTIONS IND CONVENTIONS FOR PAGEABLE CP nODULES 

Pageable CP modules must observe the following restrictions and 
conventions when they are designed and coded: 

• The module must be entered by the standard SVC 
Bodules entered by BALR or GOTO cannot be pageable. 
return to its caller by SVC also. 

8 CALL linkage. 
The module aust 

• The module cannot contain any A- or V-type address constants that 
point to locations within itself or within other pageable modules, 
and it cannot contain any CCWs that contain data addresses within 
themselves. The only exceptions are address constant literals 
generated as the result of calls to other modules (because these 
addresses are dynaaically relocated at execution time, they aust be 
resolved by the loader to the loaded address of the called aodule) 
and a pageable module that locks itself into storage. In practice, 
this restriction means that data or instructions within the page able 
routine must be referenced via base/displacement addressing, and the 
address in register 15 for a CALL may not be generated by a LOAD 
ADDRESS instruction. 

• The pageable aodule aust be no more than 4096 bytes in length. 
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If the three above design and coding restrictions are adhered to, the 
CP module can be added to the existing pageable nucleus modules by 
utilizing the service routine, V!FLOAD, which is described in "V!/370 
Maintenance Procedures" of the !!l37Q ~~i£~ ~Q~tine§ PrQg~~ Loqi£. 
Additional information can be found in the V!LJ1Q fl~~ninq !ag SIst~! 
~~~!§!!~ ~Yig!· 

E!~ut!Bl! !!§ig!nt !1ggul!§ 

DMKBSC DMKGRF DMKPRG DMKSSS 
DMKCCH DMKGRT D!KPRV D!KSTK 
DMKCCW DMKHVC DMKPSA DMKSVC 
DMKCFI1 DMKIOE DMKPTR D!KT!R 
DMKCNS DMKIOS DMKQCN D!KTRK 
DMKCVT DMKLOC D!KRGA D!KUNT 
D!KDAS D!KLOK DMKRGB D!KVAT 
DMKDGD D!KMCH DMKRNH DMKVCN 
DMKDMP D!KMCT DMKRPA DMKVIO 
DMKDSB DMKllSW DMKRS:P DiiKV5A 
DMKDSP DMKOPR D!KSCH D8KVSI 
DMKEXT DMKPAG DMKSCN D!KVSP 
D!KFRE D!KPGT 

1!n£g!§ble f§.9!able !1odul!!! 

DMKACO DMKCPB DMKDIB DMKNE! D8KTRC 
DMKALG DMKCPI D!KDRD D!KNES D!KTRD 
DMKAPI D!KCPS DMKEIG D!KHET D!KTR! 
DMKATS D!KCPU DMKER! D!KHLD DMKUDR 
D!KBLD D!KCPV D!KGIO D!KRLE D8KUDU 
D!KCDB D!KCQG D!KHVD D!KPGS D!KUSO 
D!KCDI1 DMKCQH D!KIOC D!KRSE D!KVCA 
D!KCDS D!KCQP D!KIOF D!KSAV D!KVCH 
D8KCFC DMKCQR D8KIOG D!KSEP D!KVDA 
D!KCFD D!KCQY D8KIS! D!KSEV D!KVDC 
D!KCFG D8KCSB D!KJRL D!KSIX D!KVDD 
D!KCFH D!KCSO DMKLHK D!KSHC D!KVDE 
D!KCFO D!KCSP DMKLOG D!KSPL D8KVDR 
D!KCFP DMKCSQ DMKLOH D!KTAP D!KVDS 
D!KCFS DMKCST DMK!CC D!KTCS D!KVER 
D!KCFT DMKCSU D!K!ID D!KTDK D!KV!C 
D!KCKP DMKCSV DMKMHI D!KTHI D!KVMI 
D!KCKS DMKDEF DMKMOH D!KTRA D!KWR! 
D!KCLK D!KDIA DMK!SG 

Figure 16. Executable Modules 

DATA AREA MODULES 

In addition to the executable resident and pageable modules (see Figure 
16), there are certain modules that only contain data areas and do not 
contain executable code. These modules are: 

Resident 
Module 
iiiCPE 
DMKGRW 
D!KBIO 
DMKSYS 
DMKTBL 

Contents 
Defines-the end of the CP nucleus 
CCW's and data for 3218 model 2A 
I/O device blocks 
System constants 
Terminal translate table 
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Con!~nt.§ 
output separator table 
Bootstrap routines for 3705 
Error message data module 
Error message data module 
Error message data module 

Pageable 
Modul:~ 
DMKBOX 
DMKBTS 
DMKEMA 
DMKEMB 
DMKEMC 
DMKFCB 
DMKSNT 
DMKSYM 
DMKUCB 
DMKUCS 
DMKTBM 
DMKVCC 

3203 and 3211 Forms Control Buffer (FCB) load tables 
System name table 
System symbol table 
3211 Universal Character Set Buffer (UCSB) load tables 
1403 Universal Character Set (UCS) load tables 
Terminal translate tables 
3203 Universal Character Set Buffer (UCSB) load tables 

VIRTUAL TIMER MAINTENANCE 

The System/370 with EC mode provides 
virtual) with four tiaing facilities. 

the system 
They are: 

• The interval timer at main storage location X'50' 
• The time-of-day clock 
• The tille-of-day clock compara tor 
• The CPU timer 

user (both real and 

Before describing how CP maintains these timers for virtual machines, it 
is necessary to review how VM/370 uses the timing facilities of the real 
machine. 

1. The location X'50' interval timer is used only for time-slicing. 

2. 

The value placed in the timer is the maximum length of time that 
the dispatched virtual machine is allowed to execute. 

Because the BLIP function of CMS uses the interval timer (location 
1'50'), the uSe of STInER can cause extra blips at the user's 
terminal. To avoid extra blips, issue the CftS command SET BLIP 
OFF. 

The tiae-of-day clock is used as a time stamp for 
enables the scheduler to compute elapsed in-queue 
dispatching priority calculation. 

messages and 
time for the 

3. The time-of-day clock comparator facility is used by CP to schedule 
timer-driven events for both control program functions and for 
virtual machines. A stack of comparator requests is maintained and 
as clock comparator interrupts occur, the timer request blocks are 
stacked for the dispatcher via calls to DftKSTKIO. 

4. The processor timer facility performs three functions: 

• Accumulates CP overhead 
• Detects in-queue time slice end 
• Simulates virtual processor timer 

The accumulation of CP overhead is accomplished as follows. The 
VftTTlftE field in the VMBLOK contains the total CP overhead incurred 
by the virtual machine; it is initialized to the maximum positive 
number in a doubleword, X'7PPPPPPF PPFPPlll'. Whenever CP performs 
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a service for a virtual aachine, GR 11 is loaded with the address 
of the VMBLOK and the current value in V!TTI!E is placed in the 
processor timer. When CP is finished with the service for that 
virtual machine the processor timer, which has been decreaented by 
the amount of processor time used, is stored back into V!TTlftE. GB 
11 is then loaded with a new VMBLOK pointer and the processor tiaer 
is set from the new VftTTlft! field. The amount of CP overhead for a 
given virtual aachine at any point in tiae is the difference 
between the maximum integer and the current value in the VftTTI!E 
field. 

Since VKTTIKE only accounts for supervisor state overhead, 
detection of in-queue time slice end is perforaed by the processor 
timer when the virtual machine is dispatched in the problea state. 
The VMTKOUTQ field in the VKBLOK is initialized to the amount of 
problem state time that the virtual machine is allowed to 
accumulate before being dropped from a queue. This initial value 
is set by the scheduler (DMKSCB) when the virtual machine is added 
to a queue and its value depends on the queue entered (interactive 
or noninteractive) and on the processor model. For exaaple, the 
initial value of iHIMOUrQ fo~ a use~ ente=ing 01 (intera~tiv~) on a 
Model 145 is 300 milliseconds, while for the same user entering Q2 
(noninteractive) it is 2 seconds. Each tiae the user is 
dispatched, the value in VMTMOUTQ is entered into the processor 
timer; whenever the user is interrupted, the decremented processor 
timer is stored into VKTKOUTQ prior to being set froa the new 
VKTTIKE. When the problem state time slice has been exhausted; a 
processor timer interrupt occurs, the VftQSEJD flag bit is set in 
the VKBLOK, and the scheduler drops the user from the queue. It 
each queue drop, the problem time used in-queue (the difference 
between VftTftOUTQ and the initial value) is added to the total 
problem tiae field (VMVTIKE) in the VRBLOK. 

Virtual processor timer simulation is handled for Ee aode virtual 
machines if the value in the virtual processor timer is less than 
that in VMTKOUTQ. In this case, the VftBLOK is flagged as "tracking 
processor timer" and a processor tiaer interrupt is interpreted as 
a virtual timer interrupt rather than as an in-queue tiae slice 
end. 

Virtual Timing Facilities 

Virtual location 1'50' tiaers are updated by the elapsed processor time 
each time the dispatcher has been entered after a running user has been 
interrupted. The size of the update is the difference between the value 
of the timer at dispatch (saved in QUARTUft at location X'54') and the 
value of the timer at the time of the interruption (saved in QUIBTUftR at 
location 1'4C'). 

Virtual clock coaparator requests are 
maintenance routine, DftKTKR. They are 
comparator request stack and the virtual 
interruption occurs. 

handled by the virtual tiaer 
inserted into the general 
machine is posted when the 

virtual clock comparator requests to set the virtual processor tiaer 
place the new value into the ECBLOK. Requests to store the new value 
update the ECBLOK field with the virtual processor tiae used since the 
last entry to dispatch and pass the value to the user. Requests to set 
the time-of-day clock are ignored. 

A real interval timer or processor tiaer is one that runs when the 
virtual machine is executing or is in a self-imposed wait state (that 
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is, the wait bit is on in the virtual PSi}. 1 real timer does not run 
if the virtual machine is in a CP pseudo wait state (for example, page 
wait or I/O wait) or if the virtual machine can be run but is not being 
dispatched because of other user interaction. Real timers provide 
accurate interrupts to programs that depend on measurement of elapsed 
processor and/or wait time. They do not accurately measure wall time -
the TOD clock must be used for this function. 

In BC mode virtual machine with the real timer option has both a real 
interval timer and a real processor timer. Real timer requests for 
waiting machines are maintained in the clock comparator stack. 
processor timer requests are added to TOD clock value at the time that 
they are issued. Interval timer requests must have their units 
converted. In addition, if the virtual processor timer contains a large 
negative value, then a real timer request is scheduled to occur when the 
virtual machine becomes positive, so that the pending timer interruption 
can be unflaaaed. Comparator reauests for real timer interruPtions are 
inserted into-the stack whenever-a virtual machine enters a self-imposed 
wait. They are removed either when the virtual machine resumes 
execution or when it is forced (or places itself) into a pseudo wait. 

I/O Management 

I/O SUPERVISOR 

The module, DMKIOS, handles the I/O requirements of all system devices 
except the following terminals: 1052, 3210, 3215, 2150, 2741, 3270 
remote equipment, and compatible teletypewriter devices. Scheduling and 
interruption handling for these devices is essentially a synchronous 
process and does not require the queuing and restart services of D!KIOS. 
This is handled by the module DMKCNS. For handling the I/O requirements 
of 3270 remote equipment, refer to "Programming for 3270 Remote 
Terminals - an Introduction" in this section. 

REAL I/O CONTROL BLOCKS 

To schedule I/O requests and control the activity of the I/O devices of 
the system, I/O control uses several types of control blocks. These 
blocks are separated into two basic types. 

• Static blocks that describe the components of the I/O system. 

• The dynamic blocks that represent active and pending requests for I/O 
operations. 

The I/O devices of the real system are described by one control block 
for each channel, control unit, and device available to the control 
program. Units present but not represented by control blocks are not 
available for either user-initiated or CP-initiated operations. 

Because all virtual machines are run in the problem state, any 
attempt to issue a SID instruction results in a program interruption 
that indicates a privileged operation exception. This interruption is 
handled by CP's first level program interrupt handler, DMKPRGII. It 
determines if the virtual machine was in virtual supervisor state 
(problem state bit in the virtual PSi is zero). If so, the instruction 
causing the interruption is saved in the VMBLOK for the virtual machine 
and control is transferred to the privileged instruction simulator, 
DMKPRVLG, via a GOTO. 
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D!KPRVLG deter.ines if the privileged operation affects the virtual 
I/O configuration. D!KPRVLG simulates non-I/O privileged instructions 
(such as LPSi). If the instruction's operation code is fro. X'9C to 
X'9F', control is transferred to D!KVSIEX. 

After clearing the condition code in the user's V!BLOK, D!KSCIVU is 
then called to locate the virtual I/O blocks representing the I/O 
components (channel, control unit and device) addressed by the 
instruction. D!KVSIEX then branches to handle the request based on the 
operation requested. 

In attached processor systems, the I/O control blocks are protected 
by forcing all critical execution paths in CP to operate on the main 
processor. 

VIRTUAL I/O REQUESTS 

The virtual I/O interface maintained by CP provides to the software 
operating in the useris virtual machine, the condition coaes, ~~. status 
inforaation, and interruptions necessary to make it appear to the user's 
virtual machine that it is in fact running on a real System/370. The 
virtual I/O interface consists of: 

• A virtual I/O configuration for each active virtual machine that 
consists of a set of I/O control blocks that are maintained in the 
Control Program's free storage. This configuration is built at logon 
time fro. information contained in the user's directory file, and can 
be changed by the user or the system operator. 

• A set of routines that maintain the status of the virtual I/O 
configuration. 

• Other system routines that simulate or translate the channel programs 
provided by the user to initiate I/O on units in the real system's 
configuration. 

Virtual SIO 

With a SIO" the condition code returned from DBKSCRVU is tested to 
verify that all addressed components were located. If they were not, 
then a condition code of 3 (unit not available) is placed in the PSi and 
control returns to the dispatcher. Otherwise, the addresses of the 
appropriate virtual I/O control blocks are saved, and D!KVSIEX tests the 
status of the addressed I/O units by scanning the VCHBLOKs, VCUBLOKS, 
and VDEVBLOKs to locate the block that contains the status of the 
addressed subchannel. The subchannel status is indicated in: 

• The VCHBLOK for a selector or block multiplexer channel. 

• The VCUBLOK for a shared selector subchannel on a byte multiplexer 
channel. 

• The VDEVBLOK for a nonshared subchannel on a byte multiplexer 
channel. 

When the block containing the status is found, the status is tested. 
If the subchannel is busy or has an interruption pending, condition code 
2 is placed in the virtual PSi. Otherwise, the subchannel is available 
and the device and the control unit are tested for interruption pending 
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or busy. If either is found, condition code 1 is placed in the virtual 
PSW and the proper CSW status is stored in the virtual aachine's page 
zero. If all components in the subchannel path are free, DeKVSIEX 
proceeds to simulate the SIO by locating and loading the contents of the 
virtual machine's CAW from virtual location X'48' and testing the device 
type of the unit addressed. 

The device type is in the VDEVBLOK. If the device class code 
indicates a terminal or console, control is passed to the aodule 
DMKVCNEX with a GOTO. DeKVCREX interprets and simulates the entire 
channel program, moving the necessary data to or froa virtual storage 
and reflecting the proper interruptions and status bytes. When DeKVCIEX 
has finished, it passes control directly to the dispatcher, DftKDSPCH. 

If the referenced device is a spooled unit record device, DeKVSIEX 
passes control to DMKVSPEX for additional processing. When control 
returns to DBKVSIEX, it passes control to DftKDSPCH. 

If the device is not a terminal or a spooling device, the SIO is 
translated and executed directly on the real systea's I/O device. 
DMKVSIEX calls DMKFREE to obtain free storage and then it constructs an 
IOBLOK in the storage obtained. The IOBLOK serves as an identifier of 
the I/O task to be performed. It contains a pointer to the channel 
program to be executed and the address of the routine that is to handle 
any interruptions associated with the operation. 

DMKVSIEX stores the contents of the user's CAW in IOBC1W and sets the 
interruption return address (IOBIRA) to be the same as the virtual 
interruption return address (DHKVIOIN) in DftKVIO. The CCW translation 
routine (DMKCCWTR) is then called to locate and bring into real main 
storage all user pages associated with the channel prograa, including 
those containing data and CCWs. The following occurs: 

• The CCWs are translated. 

• A corresponding real channel program is constructed. 

• The data pages are locked into real storage. 

• DftKCCWTR returns control to DftKVSIEX. DftKVSIEX places the user in a 
pseudo wait state, IOWAIT, and calls the real I/O scheduler DftKIOSQV 
to schedule the I/O on the real configuration. 

DMKIOSQV queues the request for operation on the real channel, 
control unit, and device corresponding to the address used by the 
virtual machine. When the real SIO is issued, DftKIOS takes the user out 
of IOWAIT and reflects the condition code for the SIO if it is zero. If 
it is not zero, the operation is further analyzed by DftKVIOII. In any 
case, DftKIOSQV returns control to DftKVSIEX, which passes control to 
DMKDSPCH. 

Q~ Privileged I/O Instructions 

Other privileged I/O instructions are handled directly by DftKVSIEX. 
DMKVS~EX scans the virtual channel, control unit, and device blocks in 
the same manner as for a SIO and reflects the proper status and 
condition to the virtual machine. In soae cases (TIO), the status of 
the addressed devices is altered after the status is presented. 
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If the operation active on the virtual device is 
in the real equipment, the simulation of a HIO or 
involved, since it requires the actual execution of 
this case, the active operation is halted and the 
code/status is returned to the user. 

actually in progress 
HDV is somewhat more 
the instruction. In 
resultant condition 

The virtual channe1-to-channe1 adapter (CTCA) simulates data transfer 
and control communication between two selector channels, either on two 
distinct processors or two channels on a single processor. Data 
transfer is accomplished via synchronized complementary I/O commands 
(for example, read/write, write/read) issued to both parts of the CTCA. 
Each part of the CTCA is identical and the operation of the unit is 
completely sy •• etrica1. The CTCA occupies an entire control unit slot 
on each of the two channels attached. The rightmost four bits of the 
unit address (device address) are ignored completely and are not 
avai~able for use. 

The V8/310 control program support for virtual CTCA includes all 
status, sense data, and interruption logic necessary to simulate the 
operation of the real CTCA. Data transfer, command byte exchange, sense 
data, and status data presentation for the virtual CTCA is accomplished 
via storage-to-storage operations (8VCL,etc.). No real I/O operations 
(excluding paging I/O) nor I/O interruptions are involved. Unit errors 
or control errors cannot occur. 

The CCW translator, D8KCCWTR, is called by the virtual machine I/O 
executive program (D8KYSIEX) when an I/O task block has been created and 
a list of virtual CCls associated with a user's 510 request .ust be 
translated into real CCls. 

When the I/O operation from a self-modifying channel program is 
completed, D8KUNTIS is called by DKKIOS. When retrans1ation of OS ISA8 
CCWs is required, the self-modifying channel program checking portion of 
D8KCCWTR calls D8KIS8TR. 

D8KCCWTR operates in two phases: 

• A scan and a trans1a te phase. 
• A TIC-scan phase. 

1 self-modifying channel program checking function is also included. 

The scan and translate phase analyzes the virtua1 CCW list. So.e 
channel co •• ands require additional doub1ewords fo.r control information 
(for example, seek addresses). Additional ·contro1 words are also 
allocated (in pairs) if the data area specified by a virtual CCW crosses 
4096-byte page boundaries, or if the virtual CCW includes an IDA 
(indirect data address) flag. 

Space is obtained from D8KFREE for the real CCI list, and the 
translation phase then translates the virtual CCW list into a real CCW 
list. TIC commands that cannot be i.mediate1y translated are flagged for 
later processing by the TIC-scan phase. A READ or WRITE com.and that 
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specifies that data cross 4096-byte boundaries is revised to include an 
IDA flag that points to an indirect data address list (IDAL) and a pair 
of words for each 4096-byte page, in which each word handles a data 
transfer of 2048 bytes (or less). The real CCI is flagged as having a 
CP-generated IDA. DMKPTRAN is called (via the TRANS macro) to lock each 
4096-byte page. 

If the real CCI string does not fit in the allocated free storage 
block, a new block is obtained. The old block is transferred and 
adjusted before being released. _ The translation continues with the new 
block. The process is repeated, as needed, to contain the real CCW 
string. 

Virtual CCWs having an IDA flag set are converted to user translated 
addresses for each IDAi (indirect data address word) in the virtual 
IDAL. DMKPTRAN is called for each IDAW is. The CCW is flagged as 
having a user (but not CP) generated IDA. 

The TIC-scan phase scans the real CCW list for flagged (untranslated) 
TIC commands and creates a new virtual CCi list for the untranslated 
coamands. _ Scan-translate phase processing is then repeated. When all 
virtual CCWs are translated, the virtual CAW in the IOBLOK task block is 
replaced by the real CAW (that is, a pointer to the real CCW list 
created by DMKCCWTR), and DMKCCWTR returns control to DMKVIOEX. The 
user protection key is saved. 

Because many of the OS PCP, MFT, and MVT ISAM channel prograas are 
self-aodifying, special handling is required by the VM/370 control 
program to allow virtual machines to use this access method. The 
particular CCWs that require special handling have the following general 
foraat: 

0 2 4 6 8 

11 RE1DD1Tl Cf-7 10 hv+oC! A "'.1. --...,. 

I 
B TIC to E 

I 
C I 

I 
D I 

I 
E SEEK: SEEK head on D 

I I 
F SEARCB on Dt-2 

The cei at ! reads 10 bytes of data. The tenth byte foras the 
coamand code of the CCi at E. In addition, the data read in aakes up 
the seek and search arguaents for the CCWs at E and F. After the CCW 
string is translated by the VM/370 control prograa, it usually is in the 
following foraat: 
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1 

2 

3 

4 

5 

6 

To accomplish 
operation for OS 
followinq manner. 

0 2 4 6 8 

READDATA C-.7 10 bytes 
I 1 I 

TIC to 3 

SEEK: SEEK head on 6 
I 1 I 

SEARCH on D.2 
1 I 

etc. I 
I I 
I ISAft word 

an efficient and non-timing-dependent translated 
ISAft, the virtual eew string is modified in the 

DftKISftTR is called by DftKeeWTR if, during normal translation, a eel 
of the type at 1 is encountered. The scan prograa locates the TIe at 2 
by searching the translated eew strings. The TIe at 2 locates the SEEK 
at 3. 

The virtual address of the virtual 
ReWTASK header. Seven doublewords of 
address of the block is saved in the 
doublewords are used to save the 
translated eew strings: 

7 Address of Read I 
at 1 I 

"'I 
8 Unused I 

I 

SEEK eew at E is located froa the 
free storage are obtained and the 
ISAft control word at 5. The seven 

following inforaation froa the 

Address of TIe 
at 2 

Unused 

9 Data area for READ at 1 

10 SEEK HEAD on 9 

11 TIe to 4 

12 Image of READ eew at 1 

13 I.age of TIC eew at 2 

The translated read eew (at 1) is .oved to the save block at 12. The 
TIe eew (at 2) is moved to the save block at 13,-and the addresses of 1 
and 2 are saved at 7. The read eew at 1 is aodified to point to a 
10-byte data area at 8+1 in the save block. The seek head eew at 3 is 
copied into the save block at 10, and the seek address is aodified to 
point to the data area at 9. At 11, a TIe eew is built to rejoin the 
translated eew string at 4. The search at 4 (or any subsequent search 
referencing D.2) is modified to point to 9+2. The co.pleted eel string 
has the following format: 
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1 Readdata 8~7 10 Bytes 

2 TIC to 10 

3 Unused 

4 Search on 9 + 2 

5 Etc. 

6 ISAK vord 

7 
I I 

8 Unused I 
I I 

9 Data Area for Readdata 

10 Seek Head on 9 

11 TIC to 4 

The interruption return address in the IOBLOK is set to D!KUNTIS. 
D!KUNTIS restores the CCWs to their original format fro. the seven 
doublevord extensions, moves the 10 bytes of data fro. 8+7 into virtual 
storage (at C+7), and releases the block. Nor.al I/O handling is 
resu.ed by DMKVIO and DMKUNT. 

I/O COMPONENT STATES 

The I/O components represented by the control blocks described in "Real 
I/O Control Blocks" are in one of four states and the state is indicated 
by the flag bits in the block status byte. If the component is not 
disabled, it is either busy, scheduled, or available. 

If the disabled bit is on, the component has been taken offline by 
the operator or the system and is at least te.porarily unavailable. A 
request to use a disabled component causes the IOBLOK to be stacked with 
an indication of condition code 3 on the 510 and the real 510 is not 
performed. 

An I/O unit is busy if it is transferring data (in the case of a 
channel or control unit), or if it is in physical aotion (in the case of 
a device). If an I/O unit is busy, the IOBLOK for the request is queued 
fro. the control block representing that I/O unit. 

An I/O unit is scheduled if it is not busy but viII become busy after 
a higher-level component in the subchannel path becomes available and an 
operation is started. For example, if a request is .ade to read fro. a 
tape drive and the drive and control unit are available, but the channel 
is busy, the IOBLOI for that request is queued fro. the RCHBLOK for the 
busy channel and the RCUBLOK and RDEVBLOK of the drive and control unit 
are .arked as scheduled. Future requests to that drive are queued fro. 
the BDEVBLOK for the scheduled dp.vice. When the channel co.pletes the 
operation, the next pending operation is dequeued and started; the 
scheduled control unit and device are then .arked as busy. 

The IOBLOKs for various I/O requests indicate the status of that 
request by a co.bination of the status bits in the IOBLOK and the queue 
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in which the block resides. In general, an IOBLOK is queued from the 
control block of the highest level I/O unit (taken from device up to 
channel) in the subchannel path tkat is not available. Once the I/O 
operation is started, the IOBLOK is chained from the active IOBLOK 
pointer (RDEVAIOB) in the real device control block. Flags in the 
IOBLOK status fields may also indicate that a unit check has occurred, 
that a sense is in progress, or that a fatal I/O error (unrecoverable) 
has been recognized by error recovery procedures. After I/O control 
releases control of the IOBLOK, it is stacked on the queue of IOBLOKS 
and CPEXBLOKs anchored at DMKDSPRQ in the dispatcher and control is 
passed to the second-level interruption handler whose address is stored 
in IOBIRA~ 

I/O INTERRUPTIONS 

I/O interruptions are either synchronous or asynchronous. Asynchronous 
interruptions indicate the change in status of an I/O unit from the 
not-ready to ready state or busy to not-busy state. In eitneL ca~~, if 
the affected component has any pending requests queued fro. its control 
block, they are restarted, and whether or not the given interrupt is 
processed any further depends upon the status of the interrupting 
component. Channel-available and control-unit-end interruptions restart 
the interrupting component. An asynchronous device end is passed to the 
user if the device is dedicated; otherwise, the device is restarted. 

An interruption is considered to be synchronous 
device has a nonzero pointer to an active IOBLOK. 
following processing occurs: 

if the interrupting 
In this case, the 

• If a unit check has occurred, a sense is scheduled, and when the 
sense is completed, the appropriate ERP is called. 

• If an ERP is currently in control of the task (indicated by a flag in 
the IOBLOK), return the IOBLOK to the appropriate ERP. 

• If the operation is incomplete (for example, channel end is received 
without device end), the IOBLOK is copied and the copy is stacked but 
the original IOBLOK remains attached to RDEVAIOB to receive the final 
interrupt; then, the control unit and the channel is restarted. 

• If the operation is complete (that is, the device is available), the 
IOBLOK is detached fro. the device and stacked, and the device, 
control unit and channel are restarted. 

The restart operation usually dequeues the next IOBLOK that is queued 
to the restarted component and queues it to the next higher component in 
the subchannel path. When the channel level is reached, a SIO is issued 
and exit is taken to the dispatcher after handling any nonzero condition 
codes as previously described. 

VIRTUAL I/O INTERRUPTIONS 

When an I/O interruption is received, the IOBLOK is stacked for 
dispatching and control is passed to the address specified in the IOBIRA 
(interrupt return address) field. For operations requested by DftKVIOEl, 
the return address is DMKVIOIN (virtual interrupt return address). When 
DMKVIOIN receives control fro. the dispatcher, it loads the virtual 
address of the unit with which the interruption is associated from the 
IOBLOK and calls D!KSCNVU to locate the virtual device control blocks. 
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D8KVIOIN then tests the IOBLOK status field to deter.ine the cause for 
the interruption. If the block has been unstacked because of an 
interruption, the field is zero. If the operation was not started, it 
contains the condition code from the real SIO. 

Note: The VIRA should not see a real condition code 2 as the result of a 
510, since channel-busy conditions are detected and reflected before any 
real I/O operation is attempted. 

A condition code of 3 is reflected virtual .achine and exit is taken 
to the to the dispatcher. For a condition code of 1, the CSi status 
field in the IOBLOK is examined to determine the cause for the CSi 
stored condition. The status is reflected to the virtual .achine and 
various components of the virtual configuration may be freed, if the 
status so indicates. For example, if the CSi status indicated both 
channel end and device end, the operation was im.ediate and has 
completed. Thus, the CCi string (real) may be released and all virtual 
components marked available. 

The CSi status returned for a virtual interruption must be tested in 
the same manner, with the additional requirement that the status be 
saved in the affected virtual I/O control blocks and that the CSt be 
saved in the VDEVCSi field for the device causing the interruption. If 
the unit check bit is on in the status field, the sense information 
saved in the associated IOERBLOK (pointed to by the IOBLOK) must be 
retained so that a sense initiated by the virtual machine receives the 
proper information. 

In any case, when an interruption is received for a virtual device, a 
bit in the interruption mask, VCUDVINT, for the device;s control unit is 
set to 1. The bit that is set is the one corresponding to the relative 
address of the interrupting device on the control unit. For example, if 
device 235 interrupts, the fifth bit in the VCUDVIRT mask in the VCUBLCK 
for control unit 30 on channel 2 is flagged. Similarly, the bit in the 
YCBCUINT in the affected YCBBLOK is also set; in this case, bit 3 in 
YCBBLOK for channel 2. If the interruption is a channel class interrupt 
(PCI or CE), the address of the interrupting unit (235) is stored in the 

VCBCEDEV field in the VCBBLOK. The final interruption flag is set in 
the VMPEND field in the VMBLOK for the interrupted virtual .achine; the 
bit set corresponds to the address of the interrupting channel. The 
next time, the virtual machine is dispatched and becomes enabled for 
I/O. 

SCHEDULING I/O REQUESTS 

A task that requests an I/O operation must specify the device on which 
the operation is to take place and must provide an IOBLOK that describes 
the operation. Upon entry to DMKIOS, register 10 must point to the 
IOBLOK. The IOBLOK must contain at least a pointer to the channel 
program to be started in IOBCAi and the address to which the dispatcher 
is to pass control in IOBIRI. In addition, the flags and status fields 
should be set to zero a If the operation is a V~/370 control program 
function such as for spooling or paging, the entry point DftKIOSQR is 
called. If the requester is the vir~ual I/O executive (DftKVIOEX) 
attempting to start a virtual machine operation, the entry point 
DftKIOSQV is called and some additional housekeeping is done. In either 
case, an attempt is made to find an available subchannel path from the 
device to its control unit and channel. If an I/O unit in the path is 
busy or scheduled, the IOBLOK for the request is queued to the control 
block of the I/O unit. 
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Requests are usually queued first-in-first-out (FIFO), except those 
requests: 

• To .ovable-head DASDs that are queued in order of seek address 

• That release the affected component after initiation (SEEKS and other 
control com.ands) which are queued last-in-first-out (LIFO) from the 
control block 

Whether or not the operation has been successfully started, the 
caller requesting the I/O operation receives control froa DftKIOS. If a 
free path to the device is found, the unit address is constructed and an 
SIO is issued. If the resulting condition code is zero, control is 
returned to the caller; otherwise, the code is stored in the 
requester's IOBLOK along with any pertinent CSW status, the IOBLOK is 
stacked, any components that becoae available are restarted, and control 
is returned to the caller. 

Alternate path I/O scheduling is perforaed according to the following 
scheme: 

DftKIOS searches for an available path beginning with the primary path 
to the device. If an available path to the device exists, the I/O 
request is started i •• ediately on the first available path to the 
device. 

If the device is busy or scheduled, the IOBLOK is queued off the 
RDEYBLOK. No alternate path processing is perforaed at the device level. 

If the device is not busy, not scheduled, nor offline, an IOBLOK for 
this I/O request is promoted upward to the RCUBLOK or RCBBLOK level in 
search of an available path. If a busy or scheduled path is 
encountered, an IOBLOK is queued to the real block and the search 
continues for an available path. If more than one busy path is 
encountered, multiple IOBLOKs are queued for the same I/O request. This 
is accomplished by creating aini IO-BLOKs for each busy/scheduled path 
after the first. The priaary IOBLOK is queued off the first busy path 
encountered. The aini IOBLOK is 16 bytes in length and consists of the 
first two doublewords of the IOBLOK, which is the same as the current 
IOBLOK structure. The IOBLOK and associated mini IOBLOKs are chained in 
a single-threaded queue by means of the IOBLINK field. The active 
IOBLOK pointer is not stored in the IOBLINK field until just prior to 
the SIO. Zeros are stored in IOBLINK at entry to DftKIOSQR to indicate 
no m1n1 IOBLOKs have been queued as yet. See Figure 11 for an exaaple 
of mini IOBLOK queuing. 

The last two words of the aini IOBLOK (IOBFPNT and IOBBPNT) are used 
as the double-threaded queue pointers for the RCUBLOK/RCHBLOK from which 
it is queued. A flag is set in the mini IOBLOK to identify it as a mini 
IOBLOK. 

Pigure 18 shows a saaple control block structure when mini IOBLOKs 
are queued. 
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Figure 18. Control Block Structure for Alternate Path Request 
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Prior to starting an I/O operation associated with the request, a 
check is made to see if the IOBLOK is a mini IOBLOK and whether aini 
IOBLOKs are queued off this IOBLOK. All mini IOBLOKs associated with 
this request are dequeued froa their respective queues by running the 
IOBLINK chain. The storage for the blocks is released. If the active 
IOBLOK is a mini IOBLOK, the IOBRADD fro. the aini IOBLOK is aoved to 
the priaary IOBLOK and the I/O started using the priaary IOBLOK. Once 
the storage for the aini IOBLOKs has been released and the SIO 
initiated, any busy condition encountered causes the IOBLOK to be queued 
on this same path. That is, there will be no alternate path scheduling 
after the SIO if a busy condition is encountered. The I/O request will 
be restarted on the same path as the original request. 

Reserve/release is supported for shared DASD as though each virtual 
aachine has a separate channel path to a shared device. Reservejrelease 
support prevents the occurrence of a channel lockout situation. This is 
accomplished by changing reserve CCWs to sense CCWs when a reserve is 
issued to a device that has alternate paths defined to it. This aeans 
that whenever alternate paths are defined to a device, the real reserve 
does not execute on the hardware. Reserve/release support is 
implemented in Vft/310 on a virtual basis allowing the reservejrelease 
operation codes to be simulated on a virtual basis for ainidisks, 
including full-extent ainidisks. When a reserve is issued against a 
ainidisk, the reserve is accomplished by a locking aechanisa. The status 
of the minidisk is aaintained in the VRRBLOK that is chained fro. the 
VDEVBLOK. 

The following matrix identifies how the reserve operation code is 
handled in the various situations. 

I 

I Virtual 
will Reserve/I Reserve/ RESERVE1 

Defined Release Release 
Alternate Execute Requested -- or --
Paths to on the for 

Device Hardware !inidisks SENSE2 

Dedicated NO N/A N/A RESERVE 
DASD or 
Tape YES N/l N/A SENSE 

Minidisk NO NO NO RESERVE 

NO NO YES SENSE 

NO YES NO RESERVE 

NO YES YES RESERVE 
J 

YES N/A N/A SENSE 

IThe 'RESERVE' keyword in the chart indicates that the 
real reserve is allowed to execute on the hardware. 

2The SENSE keyword indicates that the reserve CCW is 
changed to a sense CCW. Virtual Reserve/Release is 
requested by means of a new option on the ftDISK directory 
control state.ent. 
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DMKVIO performs the following 
processing is requested: 

steps when virtual reserve;release 

1. DMKVSI calls DMKCCW to perform CCW translation. For DASD devices, 
DMKCCW checks if the virtual reserve/release feature bit is on in 
the VDEVBLOK. If virtual reserve/release processing has been 
requested and if the device is not reserved by anyone or it is 
reserved by this user, processing continues normally. If the device 
is reserved by another user, DMKCCW calls DMKUNTFR to restore the 
CCWs to their original state and returns to the caller, unless sense 
bytes have been transferred to the user's storage in which case CP 
enqueues on the ainidisk and waits until it is no longer reserved at 
which time the I/O can proceed~ If the I/O request cart continue and 
the CCW chain contains a reserve command, the VDEVBLOK and the 
VRRBLOK are flagged as reserved. If the CCW chain also contains a 
release, the IOBLOK is flagged to indicate to DMKUNTFR to release 
the virtual disk. Control returns to DMKVSI. 

2. DMKVSI reflects a device-busy condition to the virtual aachine if 
the minidisk is currently reserved by another user. 

3~ DKKUNT reflects a device end interrupt to all virtual machine users 
who previously received a busy condition, when the device is 
released. 

Qrdereg Se~! Queui~g: Requests to start I/O on system devices are 
normally handled first in first out. However, requests to aovable-head 
DASD devices are queued on the device in ascending order by seek 
address. This ordered seek queuing is performed to minimize 
intercylinder seek times and to improve the overall throughput of the 
I/O systea. 

CP assumes that very few virtual machines perform chained SEEKs. 
Therefore, the first logical address represents the position of the arm 
upon completion of the I/O operation. Ordered SEEK queuing is based on 
the relocated real cylinder. DMKIOS uses the cylinder location supplied 
in IOBCYL for ordered SEEK queuing. This field is initialized by the 
calling CP routine for paging and spooling or by the CCW translator for 
virtual I/O. The CCW translator, DMKCCW, supplies the IOBCYL value in 
the following manner: 

• Reads the IPL record, relocates to virtual cylinder 0 

• Recalibrates, issues a real calibrate, and then a SEEK to virtual 
cylinder 0 

• Issues a channel SEEK, relocates to the virtual cylinder 

The IOBLOK queuing subroutine of DMKIOS recognizes that a request is 
being queued on a movable-head DASD by means of the device class and 
type fields of RDEVBLOK. Instead of adding the IOBLOK to the end of the 
queue on the RDEVBLOK, the queuing routine sorts the block into the 
queue based on the cylinder nuaber for the request. The cylinder number 
for any request to DASD is recorded in the IOBCYL field. The queue of 
IOBLOKs on a real device block is sorted in ascending order by SEEK 
address, unless the entire device is dedicated to a given user. In this 
case, DMKIOS does not automatically schedule the device, and no more 
than one request can be outstanding at anyone tiae. 
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When an outstanding I/O request for a device has completed, DftKIOS 
attempts to restart the device by dequeuing and starting the next IOBLOK 
queued on the device. For non-DASD, this is the first IOBLOK queued. 
However, for movable-head DASD, the queued requests are dequeued in 
either ~scending or descending order, depending upon the current 
position (recorded in RDEVCYL) and the direction of motion of the arm. 
If the arm is seeking up (that is, toward the higher cylinder numbers), 
the queue of IOBLOKs is scanned from the first block toward the last 
until an IOBLOK is found with an IOBCYL value equal to or greater than 
the value in RDEVCYL, or until the end of the queue is reached. At this 
point, the device is flagged as seeking down and the queue is scanned 
fro. last to first until an IOBLOK with an IOBCYL value equal to or less 
than RDEVCYL is found. When the IOBLOK is found, it is dequeued and 
started. The direction of motion is indicated by an RDEVFLAG bit and 
the next request is de queued downward until the head of the queue is 
reached. 

Because the queue itself is a two-way chained 
handling for null or unity set lists is required, and 
algorithm returns to first-in-first-out queuing. 

list, no special 
the ordered seek 

Dedicated Channel ~YR£2!!: One of the facilities of the Vft/370 control 
program-allows-a- virtual machine to control one or more channels on a 
dedicated basis. The channels are attached to the virtual machine by 
using the privileged ATTACH CHANNEL command. A virtual machine can have 
one or more dedicated channels. In addition, channels can be split 
between virtual machines but a dedicated channel cannot be shared 
between two virtual machines. For instance, channel 1 could be 
dedicated to virtual machine A, and channel 2 could be dedicated to 
virtual machine B, or both could be dedicated to virtual machine A or B. 

With a dedicated channel, all virtual machine device addresses must 
be identical to the real machine device addresses. For instance, 
virtual device 130 must be real device 130, and virtual device 132 must 
be real device 132. With dedicated channels, CP does not perform any 
virtual device address mapping. 

CP error recording and channel recovery procedures are still in 
effect for dedicated channels. The dedicated channel support can be 
used in conjunction with the virtual=real feature for any virtual 
machine that is occupying the virtual=real storage space. 

VIRTUAL CONSOLE SIftULATION 

DMKVCN receives control from the virtual machine I/O executive, DftKVIO. 
When control is received, the device is available with no interruptions 
pending. A console control block, VCONCTL, that is obtained from storage 
and chained from the virtual device control block, VDEVBLOCK, by DftKLOG 
is accessed for use during the interpretation of the virtual console I/O 
sequence. The user's CAW is examined for validity. If it is valid, the 
TRANS macro is issued to fetch the first user CCW. This ccw is moved to 
the VCONCTL block for analysis. 

The CCW is analyzed to determine if it is a read, a write, a control. 
a sense, a TIC, or an invalid operation. Based upon the analysis, the 
appropriate processing routine in DMKVCN is invoked. 

Ih! ~~gg ~iIYl~!i~ ~QY!in~: Obtains a buffer for input data from free 
storage. The location of the buffer is set in the VCONCTL block. The 
DMKQCNRD routine is called to schedule and perform an actual read to the 
corresponding real device representing the user's virtual console. If 
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SET LINEDIT ON is specified, the buffer data is edited and translated to 
EBCDIC. Ihen the read is completed, the data is aoved to the specified 
user address obtained from the address portion of the virtual CCI. If 
coaaand chaining is specified, processing returns to fetch and analyze 
the next CCI. If coamand chaining is not specified, the virtual CSI is 
constructed in the VDEVBLOK and an interrupt is flagged as pending in 
the VMBLOK. 

Ihe Irite Simulation Routine: Obtains a buffer for the construction of 
the output message from free storage. The virtual aachine data is 
located from the virtual CCI address in the VCONCTL block and aoved to 
the data buffer. The DMKQCNIT routine is called to write the data in 
the buffer and provide the necessary length, translation, and foraat 
functions. Control is received at the DMKVCB aodule upon completion of 
the writing. At this point, the virtual CCI is re-exaained. If co •• and 
chaining is specified, processing continues to fetch and analyze the 
next eCI. If comaand chaining is not specified, the virtual CSI is 
constructed in the VDEYBLOK and an interruption is flagged as pending in 
the VMBLOK. 

Th~ Control Simulation Routine: Is used for the NOP and ILIBM 
operations. A lOP operation requires no data transfer or I/O operation. 
An ALARM operation has no equivalent on low-speed teleprocessing 
equipment; thus, a aessage indicating the ALIRM operation is 
constructed. DMKQCNIT is called to output the constructed message. If 
the command is chained, processing continues (for HOP or ILARM) to fetch 
the next eCI and analyze it. If command chaining is not specified and 
this is not the first CCI, a virtual CSI is constructed in the VDEVBLCK 
and an interruption is flagged as pending in the VMBLOK. If this is the 
first (and only) CCI, then a condition code of 1 is presented with 
channel end and device end in the virtual CSI. 

A Virtual Sense Operation: Is similar to a control operation, because no 
actual-r,o--operation is perforaed. However, there is data transfer. 
The sense data fro. the VDEVBLOK is moved to the virtual storage 
location specified in the virtual CCI address. If the coaaand is 
chained, processing continues to fetch the next CCI and analyze it. 
Otherwise, an interruption is flagged as pending in the VMBLOK. 

virtual CCI addressed by the TIC 
If the fetched CCI is itself a 

channel program check condition 
as an interruption or as a 

! Yirtyal TIC ~era tio1!: Fetches the 
address and analyzes the fetched CCI. 
TIC, or if the TIC is the first CCi, a 
is reflected to the virtual machine 
CSI-stored condition, respectively. 

Invalid Opera!!on: Any other operation is considered invalid. Coaaand 
reject status is posted in the virtual sense byte and the operation is 
terminated with unit check status presented in the virtual CSI. 

REMOTE 3210 PROGRAMMING 

For a basic understanding of CP processing of data relating to 3270 
devices on binary synchronous lines, the inforaation and terminology 
contained in 18ft 327Q !nformati21! DisplaI ~yste! Coaponent Description, 
and General !1!formati21! - Bina~ Synchronous Communications is required. 

I digest of SOme of this essential information as it applies to 
YM/370 follows: 
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• Text messages to and from remote terminals and printers can only be 
achieved when the bisync line is in text mode. 

• Text messages from a remote device can be the result of a general 
poll or specific poll operation to the related device or devices on 
the bisync line~ This polling communication interface is 
accomplished by each line-connected control unit having unique 
specific poll and general poll recognition circuitry and by the CP 
terainal list of valid bisync lines and 3270 remote control unit 
addresses. This list, the terminal list, is generated by VM/370 
system generation procedures employing TERMINAL and CLUSTER macros. 
For more details about terminal list generation, see the VM~IQ 
~la1}1}ing g.!l£ ~yste.m Generat!~!l Guid~. 

• Reliability and dependability of line operation is achieved by the 
use of: a double addressing scheme, control characters with a rigid 
message protocol, and complex redundancy-check characters appended to 
transmission messages. Examples of these techniques are shown in the 
formats that follow. 

• Every message (text or contro~, that is i~su~u by CP may O~ .ay not 
be responded to by the remote station or control unit. The type of 
response (or absence of response) that CP receives depends on the 
receptiveness of that device or control unit to the previously sent 
message (is the device ready and enabled and accurately addressed) 
and the content and correctness of the aessage (no line errors). 

• To establish the relationship of the line of terminal response to a 
particular line or device write or read operation, CP employs an 
operation "tracking" facility (TP op code) imbedded 1n the issued 
CCWs. The function performed by the CP op code is described in the 
following CCW formats. 

I 

IOperationl Address IFlags ITP Op 1 Count 
1 Code 1 Field 1 1 Code I 1 
I 1 byte 1 3 bytes 11 by tell bytel2 bytes 1 
I 

o 7 8 31 32 39 40 47 48 63 

Operation Code 
contains the hexadeciaal value of the type of operation 
perforaed by the command. 

Valid operation codes are: 

X'01' WRITE 
X'02' READ 
X'03' NO-OP 
X'09' POLL 
1'23' SET MODE 
X'27' ENABLE 
X'2F' DISABLE 

Address Field 
Depending on CCW usage, this field may address an: 
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Area 

Table 

The address of the data area (read buffer) located in the 
BSCBLOK at BSCREAD. 

The appropriate location in the table of data-link control 
characters provided in the module D8KGRF (Exaaple: RVI~ EOT~ 
ENQ). 

Response 

List 

(BSCRESP). The address location of the response aessage in 
the BSCBLOK. 

The appropriate entry in terminal list (NICBLOKS) associated 
with the READ or WRITE operation. The entry for WRITE 
operation is at location BSCSEL. The entry for the READ 
operation is at location BSCPOLL. 

Note: To see how the key words AREA, TABLE~ RESPONSE~ and LIST are used~ 
refer to the CCW sequences described in "I/O Program Routines for Bisync 
Lines and 3270 Remote Devices" in this section. 

Flags 

TP op Code 

Count 

The flag bits turned on in the CCW: CC (channel coamands)~ CD 
(chained data), SILl (suppress incorrect length indication)~ 
skip (suppress data transfer to main storage) and PCI 
(progra&-controlled interrupt). 

An imbedded teleprocessing operation code in the CCWs used in 
bisync line communications. This code is inspected by the 
secondary interruption handler~ DMKRGAIN~ when channel end and 
device end are received. The code is also used by the error 
processing module, DMKBSC. The code indicates the function 
being performed by the associated command. For use of the TP 
op codes, refer to the formatted CCWs that follow. 

Refers to the byte length of the CCW READ or WRITE operation. 

1/0 PROGRAMS FOR BISYNCHRONOUS LINES AND REMOTE 3270S 

Before data communication to re.ote 3270 equipment can take place~ the 
re.ote teleprocessing line, the control unit and the device(s) .ust be 
enabled for co •• unication. This occurs when control unit hardware 
recognizes a unique string of characters transmitted on the line from 
CP. Disabling a line occurs in a siailar .anner. The following is the 
format of the CCWs used in the enabling/disabling operation: 
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• I 

IOpera- ICommand I I ITP Opl I 
Ition I Code IAddress IFlagslCode ICount 
1---------------------------------------
I D i s- I' 2F' 0 
lable 
ILine 

CC, I 
SILl 1 

I 

01 1 

1---------------------------------------
ISet 1'23' 1'40' CC, I 01 1 
!Mode SILl, 
1------------------------------------------
IEnablel 1'27' 0 SILl I 01 1 
ILine 1 I 

1 

IOpera-ICo •• andl I ITP Opl I 
Ition 1 Code IAddress IFlagslCode ICountl 
1--------------------------------------1 
I Dis- I' 2F' 0 SILl I 01 1 1 
lable I I 
ILine I I , 

After a line is enabled, communication can then be directed to a 
particular resource. The sequence of events (for a write disable and 
write continue) is as follows: 

Send a data link control character on the line that places the 
control unit in control .ode. This .ode makes the control unit 
receptive to the specific address indicated by the second CCI. The 
third CCI is a read CCI that is needed for the acknowledge.ent response 
from the addressed control unit. Normally, in response, CP trans.its a 
block of data to that device with a write text CCI. Acknowledgement of 
receipt of this data is contained by the read response (write continue) 
eel. The format of the CCI write initial and write continue operation 
follows. 

!rite !nit!g.! 

I 
Opera-ICo •• and I I ITP Opl I 
tion I eode IAddress IFlagslCode I Count 

Write I 01 Table ce, I 02 1 
an EOTI SILl I 

Write I 01 List ee, I 03 ILIST 
ad- I SILl I I 
dress-I I I 
ing I I I 
char. I I I 

Read 02 IResponse I SILl I 05 2 
Re- I I I I 

I sponse I I I I 
I 
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I 
IOpera-ICommand I 

I 

I ITP Opl I 
Ition I Code IAddress IFlagslCode ICountl 
1-------------------------------------1 
IWrite 01 Area CC, I 10 Ivari-I 
Itext SILII lable I 
I 1 
IRead 02 IResponsel SILl I 11 2 I 
IRe- I I I I I 
I sponse I I I I I 
, I 

In situations where the line is found to be in text mode, CP can 
issue a write reset sequence to put the binary synchronous line in 
control mode. The following format illustrates the write reset CCI. 

I , 
IOpera- ICommand I I ITP Op I I 
Ition I Code IAddress IFlagslCode ICountl 
I I 
I Write 01 Table SILl I 09 1 I 
I EOT I I 

In situations where the expected response from a remote station was 
not received or was invalid, the channel program may request the remote 
station to retransmit the response. The following write ENQ for.at 
shows this sequence. The remote station, upon receipt of the ENQ 
message, responds by transmitting the expected or valid response to the 
response area indicated by the second CCI. 

• Opera-ICommandl I ITP opt I 
tion I Code IAddress IFlagslCode ICountl 
----------------------------------------1 Write 01 

ENQ 
I Table 
I 

CC, I 03 
SILl I 

1 I 
I 

--------------------------------------1 
Read 02 
Re- I 
sponsel 

IResponse I SIL! 1 11 
I I I 
I I I 

2 I 
I 
I , 

Read operations occur following a general poll or a specific poll for 
text messages. In a general poll sequence, CP transmits the general 
poll characters to the attached control unit on the bisync line. The 
control unit recognizes the polling request, then the list (referred to 
in the poll CCW) of enabled devices is scanned for any messages that are 
queued and ready for trans.ission. 1 positive acknowledgement (yes, I 
have a message to trans.it) from any of the attached devices causes the 
next ccw to be skipped. The last CCI provides the read buffer and the 
count necessary for the incoming data block from the first remote 

CP Introduction 1-101 



station on the list that had a message queued for transmission. If, 
however, all remote stations respond with negative acknowledgement (no 
messages queued) or any station queried for a response fails to respond, 
then the channel program ends with the third CCW. The following read 
init{al format shows the initial read CCW sequence. 

r 
IOpera- ICommand I I ITP Opl 
ItioD I Code IAddress IFlagslCode ICount 
I 
IWrite 01 Table CC, I 02 1 
I EaT SILl I 
I 
IPol1 09 List CC, I 03 ILIST 
I SILII I 
I 
!T/O O~ 0 ~TT.T ! 07 1 

INo- I 
lopera-I 
Ition I 
I 
IRead 02 Area SILl I 10 162 
IText I 
I 

After CP receives a message from a remote station, it .ay reissue the 
initial read sequence to poll the remaining stations on the list 
(assuming the list of enabled devices was not exhausted on the first 
pass of the initial read sequence). In the event that the list was 
exhausted on either the first or a subsequent initial read sequence, CP 
starts the poll delay, then allows the poll delay interval to expire 
before starting another read scan to the line (assuming CP has no higher 
line priority tasks to process). If, in the process of receiving 
aessages froa remote stations, CP receives a message block that is 
invalid or its beginning or ending bisync control characters are not 
recognized, CP can elect to send a negative response back to the reaote 
station. This negative response, the NAK control character, causes the 
remote station to retransmit the previous message to CPt this incoming 
aessage is processed by the second CCW of the read repeat sequence as 
shown in the format below. 

!t~ad B~E~! 

I I 

IOpera-ICommand I I ITP Opl I 
Ition Code IAddress IFlagslCode ICount I 
I I 
IWrite 01 Table CC, I 06 1 I 
I NAK SILII I 
I I 
IRead 02 Area SILl I 10 162 I 
IText I I , I 

Once CP message processing receives an error-free aessage fro a a 
reaote station, CP sends an RVI control character to the remote station 
before processing the message. The remote station, upon recognition of 
the RVI character, halts the sending of additional queued data and 
responds with EaT (instead of the noraal lCKO/1CK1 response). The 
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second CCW of the read interruption sequence processes the EOT response 
from the remote station as shown in the for.at below • 

Read .!ll!err.Yl!!!~1! 

I • IOpera- ICommand I I ITP Op I I 
Ition I Code IAddress IFlagslCode ICountl 
I I 
IWrite xt 01' I Table CC, I 06 2 I 
I RVI I SILII I 
I I 
IRead X'02' IResponse I SILl I 11 2 I 
IRe- I I I I , 
Isponsel I I 1 I , 

DATA FORMATS - BISYNCHRONOUS LINES AND REBaTE 3270s 

CP, in conjunction with remote 3270 support, uses the following formats 
for its text messages. For a detailed explanation of the abbreviations 
used, see the IB~ 327Q Information Display Syst~~ CoaponentDescription. 

Display commands use this message format for the placement or erasure of 
data anywhere on the display screen.. The display co •• ands that 
implement this function are: WRITE (X'F1'), ERASE/WRITE (X'F7') and COpy 
(X'F7') • 

rl----------------------------------------------------------//-----------
ISTXIESCICMDIWCCIBSAI Buffer larders ISBAI Buffer ETI 

IAddress I & Text I I Address 
~-------------------------------------------------------//----------~ 

1 1 1 1 1 2 variable 1 2 1 

The COpy command is limited to compatible printers located on the same 
control unit. Action starts by pressing a PF key designated for the 
COpy function. CP responds by sending a message to the control unit 
that contains both the designated printer and the display station that 
requested the action and directs the control unit to print the 
designated display buffer to the printer specified. 

The format of the COpy messages follows: 
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, 
ISTXIESCI CKD 
I I I X 'F l' 

I 

ICCCI Froa IETXI 
IAddressl I 

• I 

ISTXIESCI CKD IWCCISBAIBuff IETXI 
, 'IX'F1'1 IAdr I I 
I I I I I (4040 I I 
• I 

The following is representative of typical 1nput-to-processor message 
formats. The format of a multiline read operation follows. 

• 1/--------------------1/ , 
IIndexlSTXICU IDevlAIDICursorlSBAIBuffl Text ISBllBuffl Text IETII 
I Byte I I Adr I Adr I I lddr I I Addr I I Ilddr I I I 
, 1/ 1/ ~ 

Another form of input message is the error status message. Error status 
is processed by the DKKRGF module. The characters, ~R, following the 
SOB signify that this message contains sense and status data. The 
format of this message follows • 

• IIndexlSOHI ~ 
IByte I I 
I I I 
I 

R ISTXICU IDevlSense/lETI 
I IADRIAdrlStatusl 
I I I IBytes I 

The test request aessage, upon receipt from display terminals, is 
ignored by CP. The input inhibit mode that the display terminal enters 
upon pressing the test request key can be reset only if the terminal 
user presses the RESET key. The characters, ~/, following SOH indicate 
the test request function. The format of this message follows. 

Index 
Byte 

SOH I STI Text ETI 
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ALLOCATION MANAGEMENT 

Real storage space above the Control Program nucleus is made up of the 
dynamic paging area and the free storage area. Page frames (allocation 
space in real storage for a page of data) in the dynamic paging area are 
allocated to virtual machines and the control program to satisfy paging 
requests. Blocks of storage, requested by virtual machines and CP for 
working storage, are allocated from the free storage area. 

NORMAL PAGING REQUESTS 

If a program interruption is caused by a normal paging request (not from 
a virtual Machine that is running in Ee mode with translation on)w 
DMKPRGIN determines whether a segment or page translation error has 
occurred. If one of these errors occurred, an invalid address 
interruption code is set, and the interruption is reflected to the 
virtual machine supervisor. If a segment or page translation error has 
not occurred, the virtual machine's current PSW is updated from the 
program old PSW (PROPSW), the address of the current VMBLOK is placed in 
register 11, and DMKPTRAN is called to obtain the required page. When 
the paging operation is completed, control is returned to DMKDSPCH. 

When operating in the CP relocate environment, each virtual machine's 
virtual storage space is described by two sets of tables. 

• One set, the segment and page tables, describes the location and 
availability of any of the virtual machine's virtual pages that may 
be resident in real storage. Locations in these tables are indexable 
by virtual address, and the entries contain index values that 
reference corresponding real storage ·addresses. In addition, each 
table entry contains an indication of whether the corresponding 
virtual page is available to the user in real storage. These tables 
are referenced directly by the DAT feature when the virtual machine's 
program is running. 

• The second set of tables, called swap tables, is a map of the 
locations of the virtual machine's pages on the DASD devices that 
comprise the system's paging or auxiliary storage. The DISD 
addresses in these tables can either represent the source of a page 
of virtual storage (the location to which a page may be moved if 
necessary) or a du.my address, indicating that the given page has not 
yet been referenced and, thus, has a value of binary zeros. 

The swap tables are arranged in a format indexable by virtual storage 
address. In addition to containing the address of a page, each entry 
contains flags and status bytes that indicate such information as: 

• The storage protection keys to be assigned to the page when it is 
made resident. 

• Whether the page is currently on its way into or out of the system 
(in transit), etc. 

These tables are not referenced directly by the hardware 
page and segment tables, but are used by paging manage.ent 
user pages that are needed to execute a program. 

as are the 
to locate 
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Virtual storage aanagement is done by the technique known as de.and 
paging. This means that a page of virtual storage is not "paged in" froa 
its DASD auxiliary storage area until it is needed. CP does not 
determine the pages required by a virtual aachine before the virtual 
machine executes. A demand for a page can be .ade either i.plicitly by 
the virtual lIachine or explici tl y by CP. 

• An implicit demand for a page is made when a program atte.pts to 
reference a page that is not available in real .ain storage. This 
attempt causes a program interruption with the interruption code 
indicating a page or segment exception. Upon recognition of this 
condition, control is passed to the paging manager to obtain a page 
frame of real .ain storage and to bring in the desired page. 

• An explicit delland for a page can be made by CP (for exa.ple. in the 
course of translating a user's channel program). If, in the process 
of translation, CP encounters a CCW that addresses a page that is not 
resident in real storage, a call is made to the paging .anager to 
make the referenced page resident. 

While the requested page is being fetched, the requesting virtual 
machine is unable to continue execution; however, it may be possible to 
run other tasks in the system, and CP runs these while the needed page 
is being paged in. When the requested page is resident, the virtual 
machine can be run and is dispatched in its turn. 

In addition to demanding pages, virtual machines i.plicitly or 
explicitly release page frames of their virtual storage space. Part of 
the space may be explicitly released from both real and virtual storage 
via a DIAGNOSE instruction that indicates to the control program those 
page frames that are to be released. An entire virtual storage is 
released when a user loads (via IPL) a new operating systea or logs off 
from the syste •• 

CP also has virtual storage associated with it. This space contains 
CP (solie parts of which need not always be resident in real storage). 
and virtual storage buffers for spooling and systea directory 
operations. Although CP makes use of virtual storage space for its 
execution, it does not run in relocate mode. Thus, nonresident .odules 
aust be coapletely relocatable. 

Real storage manage.ent allocates the system's page fraaes of real 
storage to satisfy the demands for virtual pages aade by the syste.'s 
virtual lIachines. Efficiency of allocation involves a trade-off; the 
paging manager uses only enough processor time to ensure that: 

• The set of virtual storage pages that are resident represent those 
pages that are IIOSt likely to be used. 

• A sufficient number of cycles is available to execute virtual aachine 
progra.s. 

Inefficiency in the first area causes a condition known as thrashing. 
which means that frequently used pages are not allowed to re.ain 
residant long enough for useful work to be perforaed by or on thea. 
Thrashing could be aggravated by the paging manager's page fra&e 
selection algorithm or by a dispatcher that attempts to run more tasks 
than the system can handle (the SUII of their storage requirements 
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exceeds the real paging space available in the system). Thus, the 
paging manager must keep statistics On system and virtual machine paging 
activity and make these statistics available to the dispatcher to detect 
and prevent a potential thrashing condition. 

Inefficiency in the second area causes an unacceptable ratio of CP 
overhead to virtual machine program time, and in extreme cases may cause 
CP to use excessive processor time. To understand how allocation is 
determined by CP, the way in which the inventory of real storage page 
frames is described to the system must be understood. 

Each page frame (4096-byte block) of real storage in the system is in 
one of two basic states: nonpageable or pageable. 1 nonpageable page 
must remain resident in real storage for some period of time; thus, the 
page frame cannot be taken from its current owner to be given to someone 
else. Pages can be either permanently or temporarily nonpageable, 
depending upon their use. 

Temporary locks usually occur when an I/O operation has been 
initiated that is moving data either to or from the page, and the page 
must be kept in real storage until the operation has completed. 

A page can also be temporarily nonpageable if it contains an active 
nonresident CP routine. 

In addition, a page can be nonpageable through use of the LOCK 
command. Pages locked this way are permanently resident until they are 
explicitly unlocked by the UNLOCK command. Pages that are usually 
considered peraanently nonpageable are those that contain the resident 
portion of CP and those that contain the system's free storage area in 
which control blocks, I/O buffers, etc., are builto 

The data area that page management routines use to control and 
allocate real storage is the CORTIBLE. Each page frame of real storage 
has a corresponding entry in the CORTIBLE, and because the table entries 
are fixed in length and contiguous, the entry for any given real page 
fraae may be located directly by indexing into the table. Each entry 
contains pointers that indicate both the status and ownership of the 
real page that it represents. Some pointers link page table and swap 
table entries to the real page (and thus establish ownership), while 
others link the entry into one of several lists that the paging routines 
use to indicate the page frame's status and availability for paging. 1 
given CORTIBLE entry may appear on either of two lists if its real page 
frame is available for paging; however, if the page referenced is locked 
or is in transit, its entry is not in either list and is not referenced 
when available page frames are being searched for swap candidates. The 
lists are known as the free list (FREELIST) and the flush list 
(FLUSBLST), and they represent various levels of page frame 
availability. 

• The free list contains page frames that are immediately available for 
assignment to a requesting virtual machine. The virtual storage 
pages for which they were last used have either been released by 
their owners or they have been paged out to auxiliary storage. 
Requests for real storage are always satisfied from the free list. 
If the list bas been depleted, the requestor waits until a new page 
frame becomes available as the result of a virtual storage release or 
a swap-out. 

• The flush list contains page frames that belong to those virtual 
machines that have been dropped from an active dispatching queue. The 
flush list is the first place that the page frame selection routine 
looks to find a page to swap out or to assign to the free list for a 
virtual machine that requires real storage space. 
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• The scheduler aids the page selection algorithm by notifying it of 
virtual machines that are no longer eligible for dispatching (either 
because they have completed or because they are being held suspended 
in the eligible list). The scheduler calls the page reset routine 
when a virtual machine is dropped from a queue and does not 
immediately reenter the dispatch list. Under heavy paging loads, it 
is the responsibility of the page reset routine to group all 
in-storage virtual pages belonging to the virtual machine on an 
available (or flush) list for easy selection by the page replacement 
algorithm. 

Requests for real storage fall into two general categories; those that 
are requesting space for a page of virtual storage, and those (such as 
requests for CP work space) that need page frames for their own use. The 
former, more general case is discussed first, because the latter case is 
a subset of the first. 

The main page manager routine, D!KPTRIN, maps a request for a 
specific virtual storage address into a page frame of real storage. 
This requires that the virtual page be read in and the necessary tables 
be updated to shOW the proper status of the page frame. 

D!KPTRIN requires that the caller supply only the virtual address to 
be translated and any options that apply to the page to be located. 
Most calls are made via the TRINS macro, which sets up the necessary 
parameters, determines whether or not the required page is resident, and 
calls D!KPTRIN if it is not. 

When D!KPTRAN receives control, it first tests to see if the 
requested page is resident. This is done via the LRI instruction. If 
the page is resident, the routine locks the page if requested and exits 
to the caller. If the LRI indicates that the page is unavailable, it is 
still possible that the required page is resident. This occurs if the 
page frame has been placed on the FREELIST but has not been assigned to 
another virtual machine. When the page swap routine removes a page 
frame from a virtual machine, the unavailable bit is set in the 
corresponding page table entry; however, the real main storage index for 
the page frame is left unchanged. The page table entry is set to zero 
only when the corresponding page is actually assigned to another virtual 
machine. Thus, if D!KPTRIN finds the page unavailable, a further test 
is made on the page table entry to see if the page can be reclaimed. If 
the entry is not zero (aside from the unavailable bit), the CORTIBLE 
entry for the page frame is removed from the FREELIST and the page frame 
is returned to the calling virtual machine. 

If the page table entry corresponding to the requested virtual page 
is zero, the required page is not in real storage and must be paged in. 
However, it is possible that the page is already on its way into .ain 
storage. This condition is indicated by a flag in the SWPTIBLE entry for 
the virtual page. The D!KPIGIO routine maintains a queue of CPEXBLOKs to 
be dispatched when the pending page I/O is complete. The CPEXBLOK for 
the page in transit is located and a new CPEXBLOK, representing the 
current request, is chained to it. 

Before exiting to wait for the paging operation to co.plete, DftKPTRIR 
checks to see if the deferred return (DEFER option) has been specified. 
If it has not, D!KPTRIN returns to the caller. If the DEFER option has 
been requested, D!KPTRAN exits to the dispatcher to wait for page I/O 
co.pletion. When the requested page has been read into real storage, the 
list of CPEXBLOKs are unstacked first in first out to satisfy all 
requests for the page that arrived while it vas in transit. 
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If a page is not in transit, a page frame of real storage aust be 
allocated to fill the request. Before the allocation routine is called, 
a test is made to see if the caller wishes the return to his routine or 
to be delayed until after the requested page is available. If the DEFEB 
option is not requested, DMKPTBAN returns to the caller after first 
building and stacking a CPEXBLOK that allows processing of the page 
request to be continued the next time the dispatcher (DftKDSPCH) is 
entered. 

DMKPTBAN next calls the FBEELIST manager (DMKPTBFB) to obtain the 
address of the next available COBTABLE entry. DftKPTBFB aaintains a 
first-in-first-out list of the COB TABLE entries for those page fraaes 
that are immediately available for assignment. As DMKPTBFB releases 
these page frames, a check is made to see if the number of entries on 
the FREELIST has fallen below a dynamically aaintained ainiaua value. If 
it has, the page selection routine (SELECT) is called to find a suitable 
page frame for placement in the FBEELIST. The number aaintained as the 
FREEL 1ST threshold has a value equal to the number of users in queue1 
plus the number of users in queue2 plus 1. 

The FBEELIST is replenished directly by users releasing virtual 
storage space. The page-out routine, DftKPGSPO, calls DftKPTBFT to place 
released page frames directly on the FBEELIST. However, aost 
replenishment is done via the page selection routine, SELECT. SELECT is 
called by DMKPTBFB when the FBEELIST count falls below the current 
minimum, or when a user page is reclaimed fro. the FBEELIST. In either 
case, the selection algorithm attempts to find a page to swap to 
auxiliary storage. The highest-priority candidates for a swap are those 
page frames whose COBTABLE entries appear on the FLUSHLST. SELECT 
attempts to take a flushed page frame before it takes a page fraae froa 
an active user. If such a page frame is found, it is checked to see if 
it has been changed since page-in •. If it has not, it is placed in the 
FBEELIST by DMKPTBFTi otherwise, it is scheduled for a swap-out by 
dequeuing the COBTABLE entry from the FLUSHLST, constructing a CPEXBLOK 
for dispatching after I/O completion, and exiting to DMKPAGIO by a GOTO. 
After the paging I/O is complete, the entry is placed on the FBEELIST 
via a call to DMKPTBFT. 

If no pages are found on the FLUSHLST, the selection algoritha 
examines each page in real storage, searching for an available page that 
does not have its reference bit on~ It begins the search at the first 
available page at the high end of real storage and searches by 
descending page address. When it reaches the lowest available page 
address, it starts again from the top of storage. When a page has been 
found, that page address minus one is checkpointed. The next tiae the 
selection algoritha is invoked, it starts from the checkpointed address. 
As the selection process proceeds, those pages that were not selected 
have their reference bits turned off. When the selection algoritha is 
operating in this mode, a virtual page must be referenced at least once 
per reset cycle (loop around real storage) to avoid selection. 

Once a page frame has been selected and page-out is scheduled, 
control is returned to DMKPTBFB, which then passes control back to 
DMKPTBAN with the address of the COBTABLE entry that was allocated. In 
most cases, page-outs are completely overlapped with page-ins. 
Approxiaately one half of all page-ins require a corresponding page-out. 

Once a page frame has been assigned, DMKPTBAN checks to see if a 
page-in is required. It usually is, and the DASD address of the virtual 
storage page aust be obtained froa the user's swap table entry and the 
I/O operation scheduled. However, if the page frame bas not yet been 
referenced (as indicated by a DASD address of zero), the real aain 
storage page frame is set to zero, and no page-in is required. After 
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the page-in operation has been queued, DMKPTRAN exits to the paging I/O 
scheduler (DMKPAGIO), which initiates the paging operation and exits to 
the dispatcher (DMKDSPCH) to await the interruption. 

Some requests for main storage page frames are handled differently 
from general virtual-to-real storage mapping. In particular, it may be 
necessary for CP to obtain additional free storage for control blocks, 
I/O lists, buffers, etc. This is handled by the free storage manager, 
which makes a direct call to DMKPTRFR to obtain the needed storage. 
Usually, this storage is immediately available (due to the page 
buffering technique previously described). However, if the FREELIST is 
exhausted, the request for free storage is recognized as a high-priority 
call and queued first on the list of those waiting for free page frames. 

The real storage manager (DMKPTR) accumulates paging statistics that 
the scheduler (DMKSCH) uses to anticipate user storage requirements. A 
count of page-reads and page-writes is kept in each virtual machine's 
VMBLOK; the corresponding total counts for the system are kept in 
DMKPSA. A running total of the number of pages a virtual machine has 
resident. at each instance of oaqe-read. is keot in the VMBLOK. A count 
of the number of times a virtual machine enters page-wait, because a 
page frame has been stolen from it, is also kep~ in the VftBLOK. The 
section entitled "Controlling Multiprogramming" under "Dispatching and 
Scheduling" describes the use to which the scheduler puts these counts. 

Vft/310 Virty~!=Real qE!io~: The VM/310 virtual=real option involves the 
mapping in a one-for-one correspondence of a virtual machine storage 
area with an equivalent real storage area. For instance, virtual page 1 
is in real page frame 1 and virtual page 20 is in real page frame 20. 
Virtual page 0 is relocated at the end of the virtual storage space 
because 'it cannot occupy real page frame O. 

The CP nucleus is altered at system generation to support the 
virtual=real option. Virtual machines with virtual=real (specially 
identified in the directory) can then log on and use the space reserved 
for this option. That space can be used by only one virtual machine at a 
time. Two virtual machines with the virtual=real capability cannot 
occupy the same space at the same time. 

The virtual=real option allows the virtual machine to bypass the 
control program's CCi translation. This is possible because I/O from a 
virtual machine occupying a virtual=real space contains a list of CCis 
whose data addresses reflect the real storage addresses. The 
restriction in this situation is that the virtual machine does not 
perforg I/O into page frame 0 because this would perform a data transfer 
into real page frame O. At the same time, it is assumed, and cannot be 
checked, that the virtual machine also does not attempt to do I/O beyond 
the bounds of its virtual addressing space. To do so would cause the 
destruction of either the CP nucleus, which resides beyond the virtual 
machine space, or another user's page. 

If the real I/O device is an MSS 3330V, then CCi translation is not 
bypassed since CP must still be able to recognize an ftSS cylinder fault. 
See Appendix B for details. 

The bypassing of CCi translation for the virtual machine occupying 
the virtual=real space is only invoked after the virtual machine has 
executed the SET NOTRANS ON command. This command can only be issued by 
the virtual machine occupying the virtual=real space. The command 
initiates the bypass of CCW translation. This option is automatically 
turned off if the virtual machine perforas an explicit reset or an 
implied reset by performing a virtual IPL. During virtual aachine IPt, 
I/O must be performed into page frame O. For this reason, normal 
virtual IPL simulation assumes CCw translation in effect to accomplish 
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the full simulation. Once the IPL sequence has completed, CCW 
translation can be bypassed by issuing the SET NOTRANS ON command. 

When the virtual machine demands a page frame through normal use of 
CP's page tables, the paging routine recognizes the virtual=real 
capability. It then assigns the virtual page to the equivalent real page 
frame and does not perform a paging operation, because all these pages 
are resident a nd are ne ve r swa pped out. 

Note: The virtual machine running with virtual=real is still run in 
System/310 relocate mode. 

Virtual 210x lines and sense operations from the virtual machine do 
not use the virtual=real function. These invoke CCW translation for the 
virtual enable/disable lines and the transfer of the sense bytes. 

The UNLOCK command has a VIRT=REiL operand that essentially releases 
the virtual=real area for normal system paging use. Once the area has 
been released, it can only be reclaimed for additional virtual=real 
operations only by an IPL of the VM/310 system. The size of the 
virtual=real area is an installation specification that is part of the 
special nucleus generation procedure that is outlined in the V!/3IQ 
Rlanni.D.9 and Syste,! Generati2!! Guide. The size of the area must be 
large enough to contain the entire addressing space of whatever virtual 
aachine wishes to occupy that spacee A virtual machine can use a smaller 
space than is provided but cannot use a larger space without 
regenerating the CP nucleus. 

DASD STORAGE !ANAGE!ENT 

Any virtual machine's virtual storage pages that have been referenced 
but are not resident in real storage must be kept in slots on the DASD 
paging device. DASD page space is assigned only when the page is 
selected for a page-out. Certain DASD pages may also be marked 
read-only. Thus, the DASD address slot initially associated with the 
page should be considered to be the source of the page only. If the 
page is changed after it has been read into real storage, a new slot 
must be obtained when .it is paged out. Examples of read-only pages are 
those which contain portions of pageable saved systems and pages which 
are part of a system spool file. Slots can be reassigned when DMKPTRAN 
finds that it must swap a page out to a movable-head DASD device. In 
this case, the old slot is released and the new slot is obtained. 

If a new slot is required, DMKPGT is called to supply the address of an 
available slot. DMKPGT maintains a chain of cylinder allocation aaps for 
each cylinder that has been assigned for either virtual storage or spool 
file paging. The allocation chains for spooling are kept separately 
from those used for paging so that they can be check pointed in case of a 
system failure. However, in other respects they are the saae. The 
allocation blocks for a given volume are chained from the RDEVBLOK for 
the device on which the volume is aounted. The chains of cylinder and 
slot allocation blocks are initialized by D!KCPI. Each block on an 
allocation chain represents one CYlinder of space assigned to paging, 
and contains a bit aap indicating which slots have been allocated and 
which are available. Each block also has a pointer to the next 
allocation block on the chain, a cylinder number, and a record count. 
D!KPGT searches this list sequentially until an available slot is found; 

CP Introduction 1-111 



its DASD address is then determined and passed back to the calling 
routine. If DKKPGT cannot find a cylinder with a de-allocated slot, it 
enters the cylinder allocation phase. When an available cylinder is 
found, it constructs a page allocation block for this cylinder and 
allocates a page to the caller. 

D!KPGT controls the paging and spooling I/O load of the systea by 
allocating cylinders evenly across all available channels and devices. 
In order for a device to be considered available for the allocation of 
paging and spooling space: 

• Its volume serial number must appear in the system's owned list. 

• It must have at least one cylinder of temporary space aarked as 
available in the cylinder allocation block which is located on 
cylinder 0, head 0, record 3. 

I • It must not be an KSS 3330V volume. 

At system initialization time, CPINIT reads in the allocation records 
for each volume and constructs the chains of device allocation blocks 
from which D!KPGT allocates the cylinders. In managing the cylinder 
allocation, D!KPGT takes three factors into consideration: device type, 
device address, and possible status as a preferred paging device. 

A request for a cylinder of virtual storage page space is satisfied 
by allocating space on a preferred paging device, provided that one 
exists on the system and that it has page space available. Preferred 
paging devices are specified by the installation at systea generation 
time, and generally should be devices on which excessive seek times do 
not occur. A typical preferred paging device would be the IBM 2305 
Pixed Head Storage facility. If the 2305 is assigned as a preferred 
device, it is possible to allocate some of its space for other 
high-priority data files without excessively degrading paging. An 
example of such usage would be for high activity read-only saved systea 
pages that are not shared in real storage, and high-activity systea 
residence disks. 

It is also possible to designate movable-head DASD devices such as 
the 3330, 3340, 3350 and 2314/2319 Direct Access storage facilities as 
preferred paging devices. The module(s) so designated should not be 
required to seek outside of a relatively narrow cylinder band around the 
center of the paging areas. It is advisable to share the access ara of 
a movable-head preferred paging device with only the lowest-usage data 
files. 

If one or more preferred devices are defined on the systea, CP 
allocates all of the page space available space on these before it 
allocates on any other available owned volumes. Within the class of 
preferred devices, space is allocated first on the fastest devices, and 
these are spread out across channels and devices. Allocation on 
nonpreferred devices is spread out in the same aanner. cylinders for 
spooling space are not allocated from preferred devices. Allocation on 
a given device is done from the relative center of the volume outward, a 
cylinder at a time in a zig-Zag fashion in an attempt to miniaize seek 
tiaes. 

1-112 IBM V!/370 System Logic and Problem Deteraination--Voluae 1 



When a request to allocate a slot for virtual storage paging is 
received by DMKPGTGT and the slot aust be allocated on a moveable head 
(2314/2319, 3330, 3340, or 3350) device, a cylinder and slot are 
selected in the following manner: 

1. CP tries to allocate a space on the cylinder at which the arm on 
the selected device is currently positioned. 

2. If slots are not available on the current cylinder, CP tries to 
allocate space on a cylinder for which paging I/O has been queued. 

3. If the above conditions cannot be met, CP allocates space as close 
to the center of the volume as is possible. 

Before DMKIOSQR is called, the queue of IOBLOKs currently scheduled 
on the device is examined. If paging I/O has already been scheduled on 
a device, the paging channel programs are slot-sorted and chained 
together with TICs. 

PAGING I/O 

DMKPAGIO handles all input/output requests for virtual storage and 
spooling pages. DMKPAGIO constructs the necessary task blocks and 
channel programs, expands the compressed slot addresses, and maintains a 
queue of CPEXBLOKs for pages to be moved. Once the I/O scheduled by 
DMKPAGIO completes, it unchains the CPEXBLOKs that have been queued and 
calls DMKSTKCP to stack them for execution. DMKPAGIC is entered by a 
GOTO from: 

• DMKPTRAH to read and write virtual storage pages 
• DMKRPA to read and write virtual storage spool buffers 

In either case, all that needs to be passed to DMKP1GIO is the 
address of the CORT1BLE entry for the page that is to be .oved, the 
address of a SWPTABLE entry for the slot, a read or write operation 
code, and the address of a CPEXBLOK that is to be stacked for 
dispatching after the 110 associated with the page has completed. 
DMKPAGIO obtains an IOBLOK and builds a channel program to do the 
necessary I/O, and uses the device code that is part of the page address 
to index into the syste.'s OWHDLIST and locate the real device to which 
the I/O request should be directed. If the device is capable of 
rotational position sensing, the required sector is computed and a SET 
SECTOR co.mand is inserted into the channel program. The real SIO 
supervisor DKKIOSQR is then called to schedule the operation on the 
proper device. 

When the interruption for the paging operation is processed by the 
primary I/O interruption handler, the IOBLOK that controls the operation 
is unstacked to the interruption return address, waitpage, in DKKP1GIO. 
waitpage then unchains the CPEXBLOKs that are queued to DKKP1GO. and 
then stacks the queued CPEXBLOKs, by calls to DKKSTKCP, in the order in 
which they were received. The address of the real page frame is filed 
into the appropriate page table entry and the pointers denoting the 
ownership of the real page fraae are filed into the CORT1BLE entry by 
the processing routines in DKKPTR1H. If a fatal I/O error occurred for 
the related page fraae, the CPEXBLOKs associated with it are flagged, 
and the dispatcher, DMKSDPCH. sets a nonzero condition code when it 
activates the pending task. The error recovery followed depends on the 
operation being perforaed. Paging I/O errors associated with spooling 
operations are discussed in "D1SD Errors During Spooling" in this 
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section, while errors associated with 
are discussed later in the section 
Recovery". 

virtual storage paging operations 
"Virtual Storage Paging Error 

DMKPAGIO maintains its own subpool of preformatted paging IOBLOKs. 
As I/O operations complete, their IOBLOKs are added to a list of 
available blocks; as new blocks are needed, they are taken fro. this 
list. If the list is empty, DMKFREE is called to obtain storage for a 
new block. DMKPAGIO also periodically calculates system paging 
overhead. After 200 pages have been moved (read or written), the 
elapsed time for the 200 page moves is computed, and the paging rate is 
calculated in page moves per second. The recent paging load, expressed 
as the percentage of time that more than one half of the system's pages 
were idle due to page-wait, is averaged with the previous load and 
re-projected as the expected load for the next interval. 

PAGING SUBSYSTEK 

The paging subsystem has three major components that have resource 
optimization algorithms associated with them: 

I • The page replacement and page selection algorithm that manages the 
I allocation of real storage frames and selects which virtual page to 
I replace. 

I • An algorithm for the allocation of DASD backing store pages. 

I • An algorithm for ordering the queue of page I/O reqests. 

PAGE REPLACEMENT IND PAGE SELECTION ALGORITHM 

VM/370 is a demand paging system. programs run in virtual storage and 
when a storage reference is made to a virtual page not currently in real 
storage, a page fault occurs. A page fault is a program interruption 
that occurs when a page marked "not in real storage" is referred to by 
an acti!e page. This page fault represents a demand for a real storage 
frame 1n which to place the virtual page. The page replacement 
algorithm chooses which real storage frame will be allocated to fulfill 
such a demand. If all real frames in real storage are occupied by other 
virtual pages, a real frame can only be obtained by replacing one of 
those virtual pages. The selection of which virtual page to replace is 
carried out by the page selection algorithm. 

The scheduler aids the page selection algorithm by notifying it of 
virtual machines that are no longer eligible for dispatching (either 
because they have been dispatched, or because they are being held 
suspended in the eligible list). The scheduler calls the page reset 
routine when a virtual machine is dropped froa a queue and reset routine 
when a virtual aachine is dropped from a queue and does not immediately 
reenter the dispatch list. Under heavy paging loads, it is the 
responsibility of the page reset routine to group all in-storage virtual 
pages belonging to the virtual machine; it groups them on an available 
(or flush) list for easy selection by the page replacement algorithm. 

The page reset routine cycles through the virtual machine's segment 
table looking for valid segment entries. When it finds a valid entry, 
it turns on the segment table entry invalid flag and the page reset 
routine begins to process the page table associated with that segment 
table entry_ The page table header is timestaaped, and if it is a 
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shared segment, the active segment table entry count is decreased. Por 
a shared segment, if the active count is still greater than zero, no 
further processing is done. If the count has decreased to zero, for a 
shared segment, processing continues as if it were a private segment. 
Each page table entry in a segment is then examined for an in-storage 
page. If one is found, it has its reference bit reset to zero. In 
addition, if the heavy paging condition flag has been set, the page 
table entry is aarked invalid, and the real page is placed on the flush 
list in last-in-first-out order. 

The page replacement/page selection algorithm aust find a real fraBe to 
satisfy a demand for a virtual page. It first attempts to satisfy the 
demand with a page from the flush list. The flush list contains virtual 
pages (if any) that belong to virtual machines that are not eligible for 
dispatching, and therefore are not being used. 

Note: A virtual machine may reenter the dispatch list after its pages 
have been placed on the flush list. If the virtual aachine atteapts to 
access any of those pages, they will be reclaiaed. The pages are placed 
on the flush in last-in-first-out order under the assumption that the 
longer they remain on the list, the higher the probability the virtual 
machine will reenter the dispatch list and reclaia thea. 

If no pages are found on the flush list, the selection algorithm 
examines each virtual page in real storage, searching for an available 
page that does not have its reference bit on. It begins the search at 
the first available virtual page at the high end of real storage and 
searches by descending page address. When it reaches the lowest 
available page address, it starts again froa the top of storage. When a 
page has been found, that page address minus one is checkpointed. The 
next time the selection algorithm is invoked, it will start froa the 
checkpointed address. As the selection process proceeds, those pages 
that were not selected have their reference bits turned off. When the 
selection algorithm is operating in this mode, a virtual page Bust be 
referenced at least once per reset cycle (loop around real storage) to 
avoid selection. 

I BACKING STORE ALLOCATION ALGORITHM 

There are two parts to the algoritha for allocation of a DASD page 
record. The first is to find the optiaal device on which to allocate a 
record. The second is then to optiBize the record allocation on a 
particular device. 

CP maintains the DASD device chain in two parts. The major part is the 
ordering of all devices by type and by the TEMP/PAGE classification. 
All PAGE devices are ordered before all TEMP devices. The device type 
ordering is: 2305, 3350, 3340, 3330, and 2314. All devices of the saBe 
type are chained together off the priaary chain. CP atteapts to 
allocate a page record on the highest-level device until all devices at 
that level are full and then it tries the next lower device type. 
Within a particular device type, CP allocates records in a round-robin 
aanner, attempting to evenly distribute the allocated records. 
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Once a device is selected, CP .ust determine on which cylinder to 
allocate a record on that device. CP maintains a chain of cylinder 
record maps, one for each allocatable cylinder on the device. For 2305 
devices, CP attempts to keep cylinder map blocks at the head of the 
chain. The only optimization done for a 2305 is an atte.pt to minimize 
the amount of processor time involved in the allocation process. For 
movable-arm DASD (that is, not 2305), CP attempts to allocate the first 
available record found when scanning the cylinder map chain. 

I Whenever a changed page is selected for replacement, it must first be 
I copied onto DASD before the real page can be made available. In cases 
I wbere there is already a DASD record allocated for the page and it is on 
I a movaDie-arm uA~D, the page selectiun ~outine aeallv~dt~~ Lll~ vlu 
I record and requests that a new record be allocated. This occurs each 
I time a page is to be written and its current backing-store location is 
I on a movable-arm DASD. Although this represents overhead in teras of 
I processor use, it is justified because it should minimize arm movement 
I and reduce page wait tiae. 

PAGE I/O REQUEST QUEUEING ALGORITHM 

Tbe ordering of page I/O requests 
initiation with one SIO is done on 
priority is: 

1. In-queue requests 
2. Not-in-queue requests 
3. Reads 
4. Writes 
5. Q1 requests 
6. Q2 requests 

that are 
a priority 

chained together 
ordering basis. 

for 
The 

PCI flags are set for page I/O requests. For non-2305 requests, there 
is an interruption after each request. For 2305 requests, the PCI flag 
is set so that there is one interruption for each revolution of the drum 
(one interruption for every three requests). 

Note: For installations that are .uch more constrained by a page I/O 
bottleneck (as opposed to processor bottleneck), the 2305 PCI .ode can 
be changed to operate in the same way as the non-2305 processing, that 
is, by allowing an interruption immediately after each request. The SET 
SRM PCI DISK command causes the PCI flag to be set so there is one 
interruption for eacb 2305 page request. SET SR! PCI DRU! cbanges it 
back to the default mode of operation. 

VIRTUAL STORAGE PAGING ERROR RECOVERY 

Errors encountered during virtual storage (as opposed to spooling) 
paging operations can generally be classified as either soft or hard 
errors. Soft errors allow the system to continue operation without delay 
or degradation. Hard errors can cause noticeable effects such as the 
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abnormal termination of user tasks (abend) and response degradation. 
Errors that are successfully retried or corrected are known only to the 
I/O supervisor and the I/O error retry and recording routines; they 
appear to the second level interruption handlers (such as WAITP1GE) as 
if the original operation completed normally. 

SOFT ~!!OR !~COVER!: An I/O error that occurs on a page swap-out is 
considered to be a soft error. DMKPTRAN calls DMKPGTPG to assign a 
different DASD page slot and the page is re-queued for output. The slot 
that caused the error is not de-allocated, and thus is not assigned to 
another virtual machine. All other uncorrectable paging errors are hard 
because they more drastically affect system performance. 

~ARD ~RROR RECOVER!: Hard paging errors occur on either I/O errors for 
page reads or upon eXhausting the system's spooling and paging space. 
Recovery attempted on hard errors depends upon the nature of the task 
for which the read was being done. If the operation was an attempt to 
place a page of a virtual machine's virtual storage into real storage, 
the operation of that particular virtual machine is terminated by 
setting the page frame in error to zero and placing the virtual machine 
in console function mode. The user and operator are informed of the 
condition, and the page frame causing the error is not de-allocated, 
thereby ensuring that it is not allocated to another user& 

The control program functions that call DMKPTRAN (such as spooling, 
pageable control program calls, and system directory management) have 
the option of requesting that unrecoverable errors be returned to the 
caller. In this case, the CP task may attempt some recovery to keep the 
entire system from terminating Cabend). In general, every attempt is 
aade to at least allow the operator to bring the system to orderly 
shutdown if continued operation is impossible. 

Proper installation planning should make the occurrence of a space 
exhaustion error an exception. An unusually heavy user load and a 
backed-up spooling file could cause this to happen. The operator is 
warned when 90% of the temporary (paging/spooling) space in the system 
is exhausted. He should take immediate steps to alleviate the shortage. 
Possible reaedies that exist include preventing more users from logging 
on and requesting users to stop output spooling operations. More drastic 
measures might include the purging of low-priority spool files. If the 
system's paging space is completely exhausted, the operation of virtual 
machines progressively slows as more and more users have paging requests 
that cannot be satisfied and operator intervention is required. 

VIRTUAL RELOCATION 

CP provides the virtual aachine the capability of using the DAT feature 
of the real System/370. Programming simulation and hardware features 
are combined to allow usage of all of the available features in the real 
hardware, (that is, 2K or 4K pages, 64K or 1M segments) • 

For clarification, soae tera definitions follow: 

r~rs!=!~~! §!g~~: The physical storage of the real CPU, in which CP 
resides. 

2~£QnQ=!~~! §to~~~: The virtual storage available to any virtual 
machine, maintained by CP. 
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Third-level st~~: The virtual storage space defined by 
operating in second-level storage, under control of page 
tables which reside in second-level storage. 

the systea 
and segaent 

fage g~g §~g~! !~~le§: Logical mapping between first-level and 
second-level storage. 

!!!!ual ~~ ~~~ §~~~nt !ab1es: Logical aapping between second-level 
and third-level storage. 

Shad2! ~ and seg!~! !ab1e§: Logical aapping between first-level 
storage and third-level storage. 

A standard, nonrelocating virtual aachine in CP is provided with a 
single control register, control register zero that can be used for: 

• Extended masking of external interruptions 
• Special interruption traps for SSM 
• Enabling of virtual block multiplexing 

A virtual machine that is allowed Lv uSe the e:te~aca control 
of Systea/370 is provided with a full coap1ement of 16 
registers, allowing virtual aonitor calls, PER, extended 
masking, and dynamic address translation. 

f~a~ur~ 

control 
channel 

An extension to the noraa1 virtua1-aachine VMBLOK is built at the 
tiae that an extended control virtual machine logs onto CPa This ECBLOK 
contains the 16 virtual control registers, 2 shadow control registers, 
and several words of information for maintenance of the shadow tables, 
virtual CPU timer, virtual TOD clock coaparator, and virtual PER event 
data. The majority of the processing for virtual address translation is 
performed by the aodu1e DMKVAT, with additional routines in DMKPRG, 
DMKPRV, DMKDSP, DMKCDB, DMKLOG, DMKUSO, and DMKPTR. The siau1ation of 
the relocation-control instructions (that is, LCTL, STCTL, PTLB, RRE, 
and LRI) is perforaed by DMKPRV. These instructions, with the exception 
of LCTL and STCTL, are not available to virtual aachines which are not 
allowed the extended control aode. 

ihen an extended-control virtual aachine is first active, it has only 
the real page and segment tables provided for it by CP and operates 
entirely in second-level storage. DMKPRV examines each PSi loaded via 
LPSi to determine when the virtual aachine enters or leaves extended 
control or translate mode, setting-the appropriate flag bits in the 
VMBLOK. Flag bits are also set whenever the virtual aachine aodifies 
control registers 0 or 1, the registers that control the dynaaic address 
translation feature. DMKDSP also examines PSis that are loaded as the 
result of interruptions to determine any changes in the virtual 
machine's operating aode. The virtual machine can load or store any of 
the control registers, enter or leave extended control aode, take 
interruptions, etc., without invoking the address translation feature. 

If the virtual machine, already in extended control mode, turns on 
the translate bit in the EC aode PSi, then the DMKVATMD routine is 
called to exaaine the virtual control registers and build the required 
shadow tables. (Shadow tables are required because .the real DAT hardware 
is capable of only a first-level storage mapping.) DMKVATMD examines 
virtual control registers 0 and 1 to determine if they contain valid 
information for use in constructing the shadOW tables. Control register 
zero specifies the size of the page and segment the virtual aachine is 
using in the virtual page and segment tables. The shadow tables 
constructed by DMKVIT8D are always in the same foraat as the virtual 
tables. 
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The shadow segment table is constructed in first-level storage and 
initialized to indicate that all segments are unavailable. Flags are 
aaintained in the VMBLOK to indicate that the shadow tables exist. 
DMKVATMD also constructs the shadow control registers 0 and 1. Shadow 
control register 0 contains the external interruption mask bits used by 
CP, mixed with the hardware controls and enabling bits from virtual 
control register o. Shadow control register 1 contains the segment 
table origin address of the shadow segment table. 

When the virtual machine is operating in virtual translate mode, CP 
loads the shadow control registers into the real control registers and 
dispatches the user. The immediate result of attempting to execute an 
instruction is a segment exception, intercepted by DMKPRG and passed to 
DMKVATSI. DMKVATSI exaaines the virtual segment table in second-level 
storage. If the virtual segment is not available, the segment exception 
interruption is reflected to the virtual machine. If the virtual 
segment is marked available# then DMKV1TSI: 

• Allocates one full segment of shadow page table, in the format 
specified by virtual control register o. 

• Sets all of the page table entries to indicate page not in storage. 

• Barks the segment available in the shadow segment table. 

• Redispatches the virtual machine via DMKDSP. 

Once again, the i.mediate result is an interruption, which is a 
paging exception and control is passed to DMKVATPI. DMKVATPI references 
the virtual page table in second-level storage to determine if the 
virtual page is available. If the virtual page is not available, the 
paging interruption is reflected to the virtual machine. However, if 
the virtual page is marked in storage, the virtual page table entry 
determines which page of second-level storage is being referenced by the 
third-level storage address provided.. DftKVATPI next determines if t'bat 
page of second-level storage is resident in first-level storage at that 
tiae. If so, the appropriate entry in the shadow page table is filled 
in and marked in storage. If not, the required page is brought into 
first-level storage via DMKPTRAN and the shadow page table filled in as 
above. 

As the virtual machine continues execution, aore shadow tables are 
filled in or allocated as the third-level storage locations are 
referenced. Whenever a new segment is referenced, another segment of 
shadow page tables is allocated. Whenever a new page is referenced, the 
appropriate shadow page table entry is validated, etc. No changes are 
made in the shadow tables if the virtual aachine leaves translate mode 
(usually via an interruption), unless it also leaves extended control 
aode. Dropping out of BC mode is the signal for CP to release all of the 
shadow page and segment tables and the copy of the virtual segment 
table. 

There are soae situations that require invalidating all of the shadow 
tables constructed by CP or even releasing and reallocating thea. 
Whenever DftKPTR swaps out a page that belongs to a virtual relocating 
aachine, it sets a bit in the VMBLOK indicating that all of the shadow 
page tables .ust be invalidated. Invalidation of all of the tables is 
required since CP does not know which third-level storage pages map into 
the second-level page that is being swapped out. The actual 
invalidation is handled by D!KVATAB, called fro. DMKDSP when the virtual 
aachine is on the verge of being dispatched. 
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The other situations which cause shadow table invalidation arise from 
the simulation of privileged instructions in DBKPRV. Flags are set in 
the VMBLOK whenever the virtual machine loads either control register 0 
or 1, and DBKPRV calls DMKVATAB to perform whatever maintenance is 
required. When control register 1 is loaded by the virtual machine, 
DBKVATAB must re-copy the virtual segment table into first-level storage 
and invalidate the entire shadow segment table. ihen control register 0 
is loaded, DMKVATAB examines the relocation-architecture control bits to 
determine if they have changed, (such that the format of the virtual 
page and segment tables no longer matches that of the shadow tables). If 
the format has not changed, the shadow tables are left intact; 
otherwise, all of the shadow tables must be returned to free storage and 
another set, in the new format, must be allocated and initialized. The 
same actions can result from modifying the control registers via the CP 
console functions, in which case DMKVATAB is called from DBKCDB. The 
privileged operation, PTLB, also causes the virtual segment tables to be 
re-copied and all of the shadow page tables to be invalidated because 
the shadow tables are the logical equivalent of the translation 
look-aside buffer. 

DMKPRV provides virtual interrogation of the reference and change 
bits in the virtual storage keys, which involve the privileged 
instru~tions 15K, SSK, and RRB. The privileged instruction LRA is 
simulated via DMKVATLA, which searches the virtual page and segment 
tables to translate a third-level storage address to a second-level 
storage address, returning a condition code indicator to DBKPRV, or 
forcing an interruption if the tables are incorrectly formatted. 

Most error situations that occur in the virtual machine are handled 
by means of the extended program interruptions associated with the real 
address translation hardware. Whenever a virtual relocating machine 
loads control registers 0 or 1 with an invalid value, D8KVAT releases 
all of the shadow tables exactly as if the hardware controls had 
changed. The shadow control registers are set valid, with the shadow 
segment table re-allocated at a minimum size and all segments marked 
unavailable. Flag bits are set in the VBBLOK to indicate that the 
shadow tables are artificially valid, and DBKV1TSX reflects a 
translation specification exception to the virtual machine as soon as it 
is dispatched. While it is possible for the virtual machine to enter an 
interruption loop (if the new PSi is also a translate mode PSi), the 
cited process prevents the occurrence of a disabled loop within CP, 
which would result if the virtual machine is never dispatched. 

FREE STORAGE MANAGEMENT 

DMKFRE is responsible for the management of free storage, and CP uses it 
to obtain free storage for I/O tasks, CCW strings, various I/O buffers, 
etc. It is used, in fact, for practically all such applications except 
real channel, control unit, and device blocks, and the CORTABLE. 

Block sizes of 30 doublewords or less, constituting about 99 per cent 
of all calls for free storage, are grouped into 10 subpool sizes (3 
doublewords each), and are handled by LIFO (push-down stack) logic. 
Blocks of greater than 30 double words are strung off a chained list in 
the classic manner. 
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When sub pools are exhausted, saall blocks are generally obtained fro. 
the first larger block at the end of available free storage. Large 
blocks, on the other hand, are obtained from the high-nuabered end of 
the last larger block. This procedure tends to keep the volatile small 
subpool blocks separated from the large blocks, soae of which stay in 
storage for much longer periods of time; thus, undue fragmenting of 
available storage is avoided. 

D8KFRE initially starts without any subpool blocks. They are 
obtained fro. D8KFREE and returned to D8KFRET on a demand basis. 

The various cases of calls to D8KFREE for obtaining free storage, or 
to D8KFRET for returning it, for subpool sizes and large sizes, are 
handled as follows: 

Subpool Available: If a call for a subpool is aade and a block of the 
suitable size is available, the block found is detached from the chain, 
the chain patched to the next subpool block of the sa.e size (if any), 
and the given block returned to the caller. 

Subpool Not !~ailabl~: If a block of suitable si2e is not available when 
a call to D8KFREE is made for a sub pool, the chained list of free 
storage is searched for a block of equal or larger size. The first block 
of larger or equal storage is used to satisfy the call (an equal-size 
block taking priority), except that blocks within the dyna.ic paging 
area are avoided if at all possible. If no equal or larger block is 
found, all the subpool blocks currently not in use are returned to the 
.ain free storage chain, and then the free storage chain is again 
searched for a block large enough to satisfy the call. If there still is 
no block large enough to satisfy the request, then D8KPTRFR is called to 
obtain anotber page frame of storage fro. the dynamic paging area, and 
the process is repeated to obtain the needed block. 

If a call to D8KFREE is made for a block larger than 30 doublewords, the 
chained list of free storage is searched for a block of equal or larg.er 
size. If-an equal-size block is found, it is detached fro. the chain and 
given to the caller. If at least one larger block is found, the desired 
block size is split off the high-numbered end of the last larger block 
found, and given to the caller. If no equal or larger block is found, 
D8KPTRFR is called to obtain another page frame of storage from the 
dynamic paging area, and the above process is repeated (as necessary) to 
obtain the needed block. 

If a subpool block is given back via a call to DftKFRET, the block is 
attached to the appropriate subpool chain on a LIFO (push-down stack) 
basis, and return is .ade to the caller. If, however, the block was in a 
page within the dynamic paging area, the block is returned to the 
regular free storage chain instead. 
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If a block larger than 30 doublewords is returned via D~KPRET, it is 
merged appropriately into the regular free storage chain. Then, unless 
the block was returned by DMKPRETR (see "Initialization") a check is 
made to see if the area given back (after all merging has been done) is 
a page frame within the dynamic paging area. If so, D~KPTRFT returns it 
to the dynamic paging area for subsequent use. 

~~~ ~!.Qraq~ ~g~ £:!:g.!~ !ll.Q£at!on 

The number of page frames allocated to free storage depends upon: 

1. The real machine storage size 

2. The RKSIZE operand specified in the SYSCOR macro at system 
generation time 

3 The FREE operand in the SYSCOR macro 

The storage size used DY Vft/~/U is the smaller of the real machine 
storage size and the RKSIZE value. 

If the PREE operand was not included in the SYSCOR macro statement 
for DKKSYS, the default number of fixed free storage pages allocated at 
IPL time for the first 256K of storage is 3 and 1 page for each 64K 
thereafter, not including V=R size, if any. 

If the FREE operand was included in the SYSCOR macro statement for 
DMKSYS, that value is the number of fixed free storage page frames 
allocated at IPL time. If those pages represent an amount of free 
storage greater than 25% of the VK/370 storage size (not including V=R 
size, if any) the default allocation is used. 

CP INITIALIZATION 

System initialization starts when the operator selects the DASD device 
address of the CP system residence volume (SYSRES) and presses the IPt 
button. The Systea/370 hardware reads 24 bytes from record 1 of 
cylinder 0 on SYSRES into location 0 of main storage. This record 
consists of an initial PSW and a channel program. The channel prograa 
reads the module DMKCKP into location 1'800' and gives it control. 
DKKCKP checks location CPID in module DMKPSA. 

If CPID contains the value CPCP or WARM, DMKCKP saves the spool file 
control blocks, system log messages, accounting information, status of 
spool devices, spool hold queue blocks, and spool record allocation 
blocks and writes them on the warm start cylinders. If CPID contains 
the value CPCP, DKKCKP loads a disabled wait state code 1'008'. 

If location CPID does not contain the value CPCP, DMKCKP nov loads 
DKKSAV and passes control to it at entry point DMKSAVRS. D~KSAV reloads 
a page image copy of the CP nucleus into real storage starting at page 
O. When DKKSAV is finished, control is transferred to D~KCPI. D~KCPI 
performs the main initialization function. This includes calling DKKiRK 
to retrieve the information stored on the warm start cylinder. This 
also includes calling DKKCKS to initialize the dynamic checkpoint 
cylinders and to checkpoint the current status of the spool file system. 
When DMKCPI has finished, it passes control to D~KDSPCH. D~KDSPCH loads 
a wait state PSi to wait for work. See "CP Initialization for the 
Attached Processor" for additional in~ormation. 
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INITIALIZATION AND TERMINATION 

After CP has been initialized, DMKCPVEN enables the communication lines 
in response to the ENABLE command. Then an individual virtual machine 
is attached to the system, using the following steps: 

1. !~rmi~g1_Ident!!!£at!~~ 

When the CP receives the initial interrupt from a terminal on an 
enabled line (normally initiated by a user dialing in On a 
data-set), the DMKCNSIN routine is entered. DMKCNSIN determines 
the terminal device type, stores this information in the terminal 
device bleck, writes the online message and puts the terminal line 
in a state to receive an attention interruption. 

After the online message has been displayed at the user's terminal, 
and he has pressed the ATTENTION key, DMKCNSIN (the console 
interruption routine) calls DKKBLDV8 to build a skeleton VMBLOK for 
the user. At this time, the userid is LOGONxxx, where xxx is the 
terminal real device address, and a flag is set to indicate that 
the user has not yet completed the logon process. 

Then DMKCNSIN calls DMKCFMBK~ which types a single blank at the 
terminal, and issues a read to the terminal for the user to enter 
his first command (normally LOGON or DIAL). 

After the first command has been entered by the user, DMKCNSIN 
further determines the type of terminal. If the terminal is a 
2741, DMKTRMID is called to identify it as either a 2741P 
(PTTC/EBCD) or a 2741C (Correspondence) terminal. If successful, 
the correct device type and translate tables for input and output 
are set; if fiot, flags are set to indicate that the terminal is 
not yet identified. 

Then control is returned to DMKCFMBK, which determines if the first 
command is valid (for example, LOGON, ftSG, or DIAL). If the first 
command is not valid, a restart message is given, and the read to 
the terminal occurs again for the first command. If the first 
command was LOGON (or its abbreviation), DMKLOGON is called to 
complete the process of attaching the virtual machine to the 
system. 

The operations performed by DMKLOGON include the following: 

• Ensures that the maximum number of virtual machines allowed on 
the system is not being exceeded. 

• Obtains the userid from the command line, and chects for a 
possible password and other optional operands. 

• Checks the userid and password (entered separately if not on the 
LOGON command line) against entries in CP's directory of users. 

CP Introduction 1-123 



• Ensures that the 
error condition), 
disconnect mode. 

user is not logged on at 
or reconnects the user 

another terminal (an 
if he was running in 

• Obtains pertinent information on the user's virtual machine from 
the user machine block portion of the directory. 

• Stores the correct userid (replacing the LOGONxxx userid used 
until now), virtual storage size, and other vital information in 
the virtual machine's VMBLOK. 

• Allocates 
(necessary 
storage). 

and 
for 

initializes segment, page, 
handling of the virtual 

and swap 
machine's 

tables 
virtual 

• Schedules MSS volume mounts for any required MSS volumes if the 
MSS is available and the volume is not already mounted. 

• Allocates an extended VMBLOK (ECBLOK) if the user's virtual 
machine has the ability to run in the extended control mode. 

• Allocates and initializes virtual device blocks, control unit 
blocks, and channel blocks, using information from the user 
device blocks portion of the directory. 

• Establishes links (as feasible) to all DASD devices included in 
the directory, the accessibility of any disk being determined by 
the user access mode in the directory, and whether any other 
users are presently linked to the disk, in read mode and/or 
write aode. 

• Initializes all other virtual device blocks as appropriate, such 
as reader, punch, printer, and terminal. 

• Maps all virtual devices to real devices. 

• Performs appropriate accounting. 

• Informs the user of the date and time of the aost recent 
revision to the system log aessage (LOGMSG), and of the presence 
of any outstanding spooled files in his virtual reader, printer, 
or punch. 

• Sends a ready message to the user with the date and time (and 
weekday), and a aessage to the system operator indicating that 
the user has logged on. 

If the virtual aachine has a device address or a named system in the 
directory and the initialization was not suppressed via an option on the 
LOGON command line, then that device or named system is then loaded (via 
1PL) at the conclusion of the logon process. Otherwise, when the logon 
functions are complete, the user's terminal is placed in CP read mode 
ready for the entry of his first desired command. 

Under the latter condition of no automatic IPL, the user can 1Pt an 
alternate nucleus by using the STOP option in the IPL coa.and. This 
option causes the normal IPL procedure to halt execution prior to 
loading the initial PSi, and issues a DIAGNOSE code 8 that places the 
user's terminal in CP read mode. A hexadecimal character entered in 
location X'08' changes the nucleus naae. A hexadecimal character 
entered in location X'09' changes the apparent storage size. The BEGIN 
coamand allows the 1PL procedure to continue. 
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Three commands alter the I/O configuration of a user's virtual aachine 
after he has logged on. Two are user commands, while the third a systea 
operator command, because it affects the status of real devices attached 
to the system. The ATTACH and DETACH co.mands are contained in D!KVDI, 
DMKYDC, DMKYDD, and DKKYDE and the DEFINE command in D!KDEF. The systea 
command scanner (DMKCFM) calls both page able modules after their foraat 
and privilege classes have been validated. These commands access the 
same control-block building subroutines in the m04-u1e--- Dft-KV-DS that 
DKKLOG, the LOGON processor, uses. 

!ttach!~ § Real Devi~: The system operator can dedicate any real 
device to a single virtual machine by issuing the ATTICH comaand. The 
device attached is available only to the given virtual machine, and all 
I/O requests to it are handled by CCW translation~ If the device is a 
DASD, cylinder relocation does not occur when SEEK addresses or home 
addresses are referenced. The I/O supervisor does not queue operations 
on the device, nor does it autoaatically restart it or do ordered seek 
queuing. Nonsharable devices such as tape drives must be attached to a 
virtual machine to be accessed by the virtual machine. I virtual 
machine can also have a dedicated card reader/punch or printer. 
However, this is usually not necessary because of the unit record 
spooling facilities of CP. Unit record input or output on a dedicated 
(attached) device is not spooled by CP. The unit attached =ay be given 
a virtual address different from its real address; however, the virtual 
machine may not already have a virtual device at the attached address. 
A real device cannot be attached (1) if it is currently dedicated to 
another virtual machine, (2) if it contains minidisks that are in use by 
other vitual machines, or (3) if it is a systea-owned volume that is in 
use for spooling or paging. 

~efini~g ~ Yiri!!! Device: A system user can define a new virtual device 
with the DEFINE command that does not require the dedication of a 
corresponding real device. Devices that can be defined are consoles, 
spooled readers, punches and printers, dialable TP lines, virtual 
channel-to-channel adapters, pseudo timers, and teaporary disks. With 
the DEFINE command, the user can change any existing virtual "device 
address whether it corresponds to a shared or dedicated real device or 
no real device unit. 

The DEFINE command can also describe the virtual machine channel mode 
of operation, that is, either selector or block multiplexer. The 
default mode, selector channel mode, reflects a channel busy to any SIO 
operation attempted on the same channel path that has not coapleted the 
previous channel SID operation. Block multiplexer mode allows the 
successful initiation of different devices on the same channel path. 
Channel 0, a byte-multiplexer channel, is unaffected by the DEFINE 
command. Also, any channel with a channel-to-channel adapter (CTCI) 
defaults to selector mode of operation regardless of the channel mode 
selected. Use of the DEFINE command with the CHANNELS operand generates 
a virtual machine reset; therefore, it should be invoked prior to the 
virtual machine IPL operation. 

Note: The channel mode selected has no bearing on the types of channels 
that are attached to the real system. 

Temporary disks are dynamically obtained cylinders of DISD stoiage 
space. They are available to the user for as long as they are part of 
his virtual aachine configuration, but the data on thea is destroyed 
after the user detaches the area. For all other purposes, however, they 
appear to be a standard disk. 
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Q~taching g !!rtyg! ~evic~: A virtual device can be removed from a 
virtual machine configuration prior to logging off with the DETACH 
command. A user can detach any of his own devices, and the system 
operator can detach a real device from a virtual machine. If the 
operator detaches the device, the user is informed of the operator's 
action. A real device can be detached only if it is dedicated to a 
single virtual machine or is attached to the system and is not in use 
when the DETACH is issued. 

A user may permanently or temporarily disconnect his terminal or virtual 
machine from the system by a console command, or the terminal or virtual 
machine may be forcibly disconnected by the operator. The system can 
also log off the virtual machine. In any case, the routines that handle 
the termination process are in the pageable module, DftKUSO. 

PERftANENT DI~~ONNECX: The user may voluntarily remove his virtual 
machine from the system via the LOGOFF command. This command terminates 
all virtual machine operation, releases all storage occupied by control 
blocks and virtual storage pages, and disconnects the teleprocessing 
line connection to the user's terminal. If the user specifies the HOLD 
option with LOGOFF, all of the above occurs, except that the 
teleprocessing line remains enabled. This option is especially useful 
for dialed connections that are reused immediately by another user. 

The virtual machine can be forced off the system by the system 
operator via the FORCE command. This has the same effect as a 
user-initiated logoff, except that the user is informed that the 
operator has logged off his machine. A virtual machine may also be 
logged off the system: 

• If the time for a read of a system password expires (28 seconds). 

• If the user makes a connection to the system but does not logon 
within a given period. 

• If the virtual machine is running disconnected (without an active 
terminal) and the virtual machine attempts a ter.inal read or enters 
a disabled wait state. 

The DftKUSOLG and DMKUSOFF subroutines process the LOGOFF co.mand. 
DftKDSP calls DftKUSOFF directly by DMKDSP to force the logoff of a 
di~connected user as previously described. 

~~!!! ~l~~ONNEC~: A user may temporarily disconnect his terminal 
from his virtual machine by using the DISCONN com.and, while allowing 
the virtual machine to continue to run. This co.mand flags the virtual 
machine as being disconnected and releases the user's terminal and 
teleprocessing line. If the HOLD option was specified in the DISCOBR 
command, CP allows the line to remain enabled, and another user can use 
the terminal to log on. The disconnected virtual machine continues to 
be dispatched until it either attempts to execute a terminal read to the 
disconnected console or it enters a disabled wait state. At this time, 
the dispatcher (DMKDSP) calls the routine DftKUSOFF directly to force the 
machine out of the system. While the machine is disconnected from its 
virtual console (real terminal) any terminal output is lost; in 
addition, CP may apply a disconnected penalty to the machines scheduling 
priority, to bias the system in favor of interactive users. 
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A user's virtual machine may also be disconnected by the system. If 
the disconnected user logs on to the system while the disconnected 
machine is still running, it is reconnected and can continue to interact 
with the system in the usual manner. 

The DKKUSO subroutine processes the DISCOII command. 

CONSOLE FUNCTIONS 

DKKCFK analyzes CP co.mands and passes pontrol to the appropriate 
routine to handle the command. DKKCFK can be entered by the Attention 
key (or equivalent) at the user's terminal or directly from a virtual 
machine. 

When a console interruption occurs by the Attention key at the user's 
terminal, DKKIOSIN calls DMKCNSIN to handle the unsolicited 
interruption, then DMKCNSIN calls DKKCFKBK. 

DMKCFMBK first calls DKKFREE to obtain storage for an 18-doubleword 
input buffer. Next, DMKQCNWT is called to send the CP message to the 
terminal to inform the user that he has entered console function mode~ 
DMKQCBRD is then called to read the command line entered at the console. 

DMKCFMEN is the entry point for commands coming directly from the 
virtual machine. DKKPRGIN enters at DKKCFKEN here when a DIAGNOSE 
instruction with a code of 8 is detected. The address of an 
18-doubleword input buffer is passed in register 1; therefore, a read 
to the terminal is not needed. 

After either the read to the terminal or entry from the virtual 
machine, DMKSCNFD is called to find the command type. On return from 
DMKSCNFD, register 1 points to the start of the command and register 0 
contains the length of the command. DKKCFCKD is then called and the 
command is matched against a list of valid commands. The list contains a 
16-byte entry for each command~ Each entry contains 8 bytes for the 
name, 2 bytes for class mask, 2 bytes for an abbreviation count, and 4 
bytes containing the routine address. If the entered command matches an 
entry in the list, it is then checked to ensure that a valid 
abbreviation for the command has been used. If this test is not 
successful, DKKSCN continues to scan the list for a valid command. 
Should the abbreviation be valid, a check is then .ads to deter.ine if 
this user is of the proper class to use the command entered. If this is 
successful, DKKCFM then calls the appropriate routine to process the 
co •• and. 

After the co •• and has been processed, control is returned to DKKCFM. 
There are three possible returns. (1) On a normal return, the input 
buffer is scanned to see if there are any more commands. If none exist, 
DMKCFK returns to the virtual machine (if entered via DIAGNOSE) or calls 
DKKQCNRD to read the next command from the terminal. (2) On a return 
plus 4, the VMCFWAIT bit is turned off to allow the virtual machine to 
run. DMKFRET is called to return the input buffer storage. Then control 
returns to either the virtual .achine, if entered via a DIAGNOSE, or to 
DMKDSPCH if entered via the Attention key. (3) On a return plus 8, the 
operation is the same as plus 4 except that the VMCFWAIT bit is left on. 
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DISPATCHING AND SCHEDULING 

The scheduler, D!KSCH, selects dispatchable virtual aachines froa the 
virtual machine population. The auxiliary routine that assists the 
scheduler and dispatcher is the request stack maintenance routine, 
DMKSTK. 

To make decisions on dispatching and scheduling, the control prograa 
places all virtual machines into various categories, and recognizes user 
aachines as being in one of several states. The virtual aachine 
categories either interactive or noninteractive virtual .achin9, are 
defined in the following way: 

• An interactive virtual machine is one whose use of the systea is 
punctuated by regular and frequent terminal I/O, and does not have 
long processor execution times. A virtual machine becomes eligible 
to enter interactive status whenever a channel prograa for virtual 
console I/O has completed, or whenever I/O for a dedicated or dialed 
virtual telecoamunications line has completed. 

• A non-interactive virtual aachine is one that has violated an 
interactive criterion, or one that has entered an idle wait state by 
entering console function mode (equivalent to stopped state), or by 
loading a wait state PSi that is not enabled for any busy channel. 
CP schedules interactive users ahead of non-interactive users. 
Non-interactive users are subdivided into several classes. Bormal 
non-interactive virtual machines are scheduled by a priority scheme 
described below. A virtual machine is allowed to execute for a 
specified time period and then it is placed in a list of those 
machines that are waiting. 

To give preference to certain classes of virtual machines, a priority 
scheduling scheme allows virtual machines to be scheduled with a 
priority class. The priority is a number assigned by the directory; 
however, the number may be altered by the system operator. 

To efficiently manage the large inventory of potential virtual machines 
that are logged on to the system, CP defines several states that a 
virtual machine may occupy. The scheduler can move a virtual machine 
from one state to another; however, a virtual machine may exist in only 
one state at any given instant. CP can then make scheduling and 
dispatching decisions by looking only at the subset of virtual machines 
that are in the appropriate state. To do this search, it also maintains 
lists of virtual machines in certain executable states. 

1 user's virtual machine may be in one of the following states: 

State 
--1--

2 
3 

4 
5 
6 

7 

8 

1-128 

Meani.!!!l 
Interactive and dispatchable (in queue1, in dispatch list) 
Interactive and not dispatchable (in queue1, in dispatch list) 
Interactive and eligible for queue 1" but no available real 

storage (waiting for queue1, in eligible list) 
In wait state with terminal read or write active 
Non-interactive and dispatchable (in queue2, in dispatch list) 
Non-interactive and not dispatchable (in queue2, in dispatch 

list) 
Non-interactive and eligible for queue2, but no available real 

storage (waiting for queue2, in eligible list) 
Idle - waiting for asynchronous I/O or external interruption, or 

stopped (in console function mode) 
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Entries on the dispatch list are the VKBLOKs for those virtual 
machines in states 1, 2, 5, and 6, and represent the virtual machines 
that can be run at any given time. (States 2 and 6 remain in the 
dispatch list even though they are not dispatchable.) The dispatch list 
is sorted by dispatching priority, which is the ratio of processor tille 
to wait tille over the length of the current virtual machine task. A 
task is defined as that execution that takes place between terminal 
reads or entry to enabled wait (that is, lIovement from state 4 or 8 to 
state 1) and is re-projected for a virtual machine each time it is 
dropped froll a queue. Virtual machines entering state 1 always have a 
priority- o-f9-. 

The eligible list contains virtual machines in states 3 and 7: these 
virtual lIachines are potentially executable, but due to the current load 
on the system they are not allowed to compete for the processor. Is 
soon as a virtual machine in the dispatch list is dropped froll queue, 
the highest-priority virtual machine(s) in the eligible list is added to 
the dispatch list. Conditions can arise where the virtual machine that 
is added to the dispatch list has a prOjected working set size that far 
exceeds the remaining system capacity. The eligible list has two 
cOllponents; a section composed of those virtual machines waiting for Q1 
(interactive) and a section composed of those virtual machines waiting 
for 02 (non-interactive). Each section of the list is sorted by 
scheduling priority, which is determined at the time the virtual machine 
is added to the eligible list, as follows: 

1. The virtual machine's prOjected working set size, calculated the 
last time it was dropped from a queue, is expressed as a percentage 
of the amount of main storage'- available for paging. This 
percentage, usually between 0 and 100, is multiplied by the paging 
bias factor (stored at DKKSCHPB). 

2. The virtual machine's priority (the priority set by the directory 
or the class A SET PRIORITY command) is multiplied by the user bias 
factor (stored at DftKSCHUB). and is added to the paging bias 
calculated in step 1. 

3. The sum of paging and user bias is divided by the sum of the bias 
factors to obtain a weighted average. 

4. 1 base priority is obtained by storing the TOO clock and using the 
leftmost word, which increases by 1 approximately once per second. 
This word is then modified by shifting it left or right based on 
the priority delay factor (stored at DBKSCHPDj. If DBKSCHPD is 
positive, it indicates a right shift, thereby increasing the delay 
interval of the base priority. A negative value indicates a left 
shift. 

5. The weighted average obtained in step 3 is then logically added to 
the adjusted base obtained in step 4. 

6. If the virtual machine is entering 02 for the first time after 
being dropped from Q1, the interactive bias factor (stored at 
DKKSCHIB) is subtracted froll the priority obtained in step 5. If 
the virtual machine is entering Q1, or if it was last dropped from 
02, the interactive bias is not applied. 

7. The result of steps 1 through 6 is the scheduling or eligible list 
priority, and is stored in the VKEPRIOR field of the VKBLOK. 

The V!BLOK is then sorted into the appropriate section of the 
eligible list in ascending value of VKEPRIOR. The effects of the 
various biases and the delay factor are illustrated by the following 
examples. 
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!~~Ilpl~ 1 
Assume that two virtual .achines are to be added to the eligible 
list for Q2. The paging bias factor is 1, the user bias factor is 
1, and the priority delay factor is o. Virtual .achine A has a 
projected working set size of 80 percent of available storage and a 
user priority of 50. Virtual .achine B has a projected working set 
size of 20 percent of available storage and also has a user 
priority of 50. The biases are obtained as follows: 

Paging 
Bias 

80 1-'1 
20 1 1 

User 
Bias 

+ 501'1 
.. 50 1 1 

Weighted 
Bias 

= 130/2 = 65 
= 70/2 = 35 

If 1 is added to the eligible list at base time 0, its eligible 
list priority is 65. If the priority delay factor is 0, B is added 
~head of A provided that B is eligible for entry to the list within 
the next (65-35) 30 seconds. If the priority delay factor is set 
to +1, the base is incremented once every two seconds. Therefore, 
although the bias difference is still 30, the delay time is now 60 
seconds. 

!~allp!~ ~ 
To force A to be given a weighted bias equal to B, a priority 
differential is calculated as follows: 

80 + A 20 + B 
------ = ------

2 2 

A = B - 60 

Therefore, for the biases to be equal, A .ust have a priority of 60 
less than B. For exa.ple, if 1 is given a priority of 10 and B is 
given a priority of 70, the biases would coapute as follows: 

!~gn!!! J 

Paging 
_Bias_ 
80 1 1 f-

20 1 1 + 

User 
-1!i§L 
10 1 1 
70 1 1 

Weighted 
Bias 

= 90/2 ;;-45--
= 90/2 = 45 

The large difference in priorities could be lessened by increasing 
the user bias factor~ If the user bias factor is set to 3 instead 
of 1, the calculated priority differential is as follows: 

80 + 3A 20 + 3B ------- = --~----
4 4 

3 (B - A) = 60 

1 = B - 20 

lOw, 1 requires a priority of only 20 less than B to achieve 
parity. For exaaple: 
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Paging User 
Bias Bias 

8oX'1 ... 30X3 == 
20 X 1 + 50 X 3 = 

Weighted 
Bias 

170/4 = 42 
170/4 = 42 

The above examples illustrate the following general points about the use 
of the bias factors, the delay factor, and the user priority value: 

1. The paging and user bias factors are a measure of the relative 
importance of the bias value. A high user bias allows greater 
discrimination via the assigned priority; while a high paging bias 
makes storage requireaent the primary scheduling parameter. 

2. The virtual machine priority 
overridden, and is the means 
improved perforaance. 

value, in the directory, aay be 
through which selected users obtain 

3. The priority delay factor is the aeasure of the impact that the 
paging and user biases are to have. The greater the delay value, 
the greater is the maximum delay that can be experienced by a given 
user. 

4. The interactive bias factor is a tool that enhances coaaand 
response to conversational commands that require disk I/O, and that 
may be partially executed in Q2. 

If the paging ·bias factor is nonzero, the net effect of the priority 
scheme is to discriminate against virtual machines that require large 
aaounts of real storage. This discrimination results in a higher leyel 
of multiprogramming and increased processor utilization; however, it 
must be traded off against poorer throughput for large storage users. 
The distributed scheduler is not biased; the bias factors are as 
follows: ---

Paging bias factor (DMKSCHPB) = 0 
User bias factor (DMKSCHUB) = 1 
Priority delay factor (DMKSCHPD) = 0 
Interactive bias factor (DKKSCHIB) = 0 

Thus, the basic YM/370 scheduler schedules virtual machines FIFO within 
user priority. 

Figure 19 is a graphic breakdown of the user states, showing the 
relationship between interactive and non-interactive states, in-queue 
and not-in-queue states, and in-list and not-in-list states. 

, i 
1 In-Queue 1 Bot-in-Queue 1 
1------------------------------ I 
IDispatch I Bo IEligible I Bo 1 
1 List IListl List IListl 

r I 
1 In teracti ve 1 1 2 3 4 I 
1------------------------------------------ I 
I Non-Inter- I I 
1 active I 5 6 7 8 1 

Figure 19. User Dispatching States 
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Figure 20 shows the possible user-state changes and the reasons for 
thea; any changes not described are not possible. 

r 
Status 
Change 

I 

I 
I 
I 

Froa To Reason for status Change I 
-------------------------------------------------------------------1 

1 
1 
1 
1 
1 
2 
2 
3 
4 
4 
5 
5 
5 
5 
5 
6 
7 
8 

2 
4 
5 
1 
8 
1 
5,1 
1 
1 
3 
1 
4 
6 
1 
8 
5 
5 
5,1 

Pagewait, SIO-WAIT, or enabled wait for any busy channel 
Enabled wait for interactive terminal read or write 
Exceeds in- queue time slice 
Salle as 1 to 5 except that queue2 is full 
Wait without active I/O, disabled WAIT or hit ATTN 
Wait condition cOllplete 
Wait coapletes, but in-queue time slice exceeded 
Another user drops froll queue1 and now there is room 
Ter.inal I/O completes While user is waiting 
Terminal I/O completes, but queue1 is full 
Terainal I/O completes while user is active in queue2 
User puts up terainal read or write and enters wait 
Pagewait, SIO-WAIT, or enabled wait for busy channel 
Dropped from queue2 due to in-queue tiae-slice end 
Wait without active I/O, disabled WAIT, or hit ATTW 
Wait condition coapletes 
Rooa is found in queue2 
Asynchronous I/O or external interruption or BEGIN 

Figure 20. User Status Changes 

To control the nuaber of virtual aachines allowed in queue, the 
scheduler monitors the paging activity of all virtual aachines and of 
the total systea. A decision as to whether or not to aove a potential 
virtual aachine froa the eligible to the dispatch list is based upon 
whether or not that its projected working set exceeds the systea's 
reaaining capacity. Individual virtual machines' working sets are 
calculated and projected at queue drop time according to one of the 
following foraulas: 

P=(A+P)/2 

If (LP-LA) * (P-A) < 0 

-- or --

P=A 

If (LP-LA) * (P-l) ~ 0 

A Actual working set at queue drop tiae 

LA Last actual working set 

LP Last projected working set 

P Current projected working set 
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The working set is added to the current system load, which consists of 
the sum of the working sets for all virtual machines currently in a 
queue. The SUII is compared to the system maximum, which is equal to the 
number of dynamically assignable pages in the system. If the virtual 
machine's projected working set will not push the system load over the 
virtual machine maximum, it is placed in the queue and added to the 
dispatchable list. 

The actual working set, A, is the s.aller of the two values 
determined at queue drop time by the following forllula: 

r 
N 

--, , 
> PRi 

/ 
----I 

, 

/ N '" Steals 

A = i=1 

N 

PR 

Steals 

-- or --

Pages referenced 

Number of page reads while in queue. 

Number of pages resident at the ith page read. 

Humber of times page wait was entered because of a 
stolen page. 

The number of referenced pages is determined by scanning the virtual 
machine's page tables for software referenced bits. These bits are set 
by DMKPTRAB when tbe page is taken from the virtual machine by CP. Thus 
the actual working set is generally the average number of pages resident 
at each page read. However, this estimate is sensitive to the overall 
system paging activity for the following reasons: 

1. If there is no paging load on the system, there is one page read 
for each resident page, and no steals; the working set therefore 
tends to be equal to about one half of the resident page total. 

2. As paging activity increases, and the working set location shifts, 
the working set tends to increase toward the average number of 
resident pages. 

3. If paging activity beco.es excessive, the number of page steals 
increases to the extent that the working set expands to the maximum 
of the total number of pages referenced while in the queue. 

In sum.ary, the scheduler selects the subset of logged-on virtual 
.achines that are allowed to compete for the resources of the processor, 
with the constraint that a new virtual .achine is not added to the 
active subset if its projected .ain storage requirement, added to those 
of the other active virtual machines, causes the current capacity of the 
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system to be exceeded. Selection within scheduling priority siaply 
aeans that a executable virtual machine of high priority is always added 
to the active subset (to a queue) before a executable virtual aachine of 
lower priority. If the paging bias mechanisa is activated by setting 
the paging bias factor to a nonzero value, scheduler selection is in 
favor of smaller virtual machines; otherwise, selection is within 
priority. Once the active subset (the set of in-queue virtual aachines) 
has been selected, the dispatcher allocates resources of the processor 
aaong them. 

The list of executable virtual machines in a queue is sorted by 
dispatching (as opposed to scheduling) priority. The dispatching 
priority is a running average of a given virtual aachine's processor 
time/wait-time ratio. Thus, virtual aachines who are most likely to go 
into wait state, based on past performance, are dispatched ahead of 
those whose demands on the processor are more extensive. This siaple 
ratio priority is normally altered if a virtual machine is identified as 
compute-bound by means of the fact that it has executed for at least 50 
ms. without entering the wait state. In this case, it is placed at the 
bottom of the dispatchable list. On the other hand, virtual machines 
identified as interactive by virtue of the frequency their requests for 
terminal I/O are placed at the top of the dispatchable list. 

DHKDSP also provides a fast dispatch path for virtual machines that have 
issued specific privileged instructions that are not handled by the 
Virtual Machine Assist feature. 

These virtual machines can be dispatched very rapidly because the 
virtual aachine's program old PSi needs very little reconstruction to 
redispatch the virtual machine, hence use of full PSi reconstruction 
path is not required. The decision for using the fast dispatch path 
(DHKDSP1) is accoaplished by the module that handles privileged 
operation, DMKPRV or DMKVIO. A fast redispatch path is also available 
after I/O interrupts. If DMKDSP can determine that the I/O interrupt 
processing had no effect on the running virtual machine's status and it 
caused no higher-priority virtual machine to become runnable, then the 
virtual PSi stored at the I/O old PSi location will be used to 
redispatch the virtual machine. 

The CP supervisor runs disabled for all I/O and external interrupts. 
The dispatcher, in order to alleviate part of this problea, will 
temporarily enable for interrupts and then disable. There are three 
occasions when the dispatcher enables for interruptions (enable 
windows): 

1. ihen an enabled wait state is entered. 

2. ihen an enabled problem state is entered to run a virtual machine. 

3. ihen another part of the supervisor is entered via the unstacking 
of a CP request block. 

On occasions 1 and 2, the dispatcher ignores the enable since the systea 
will soon be enabled for interruptions. On occasion 3, if the 
dispatcher finds a CP request block to unstack, it first enables then 
disables for interruptions before unstacking the request. 
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When the resources of the processor (and real storage) are being 
allocated, the dispatching and scheduling functions are implemented in 
such a manner that options exist which allow an installation to 
designate that certain virtual machines are to receive preferential 
treatment. 

The favored execution options allow an installation to modify the 
algorithms described above and force the system to devote more of its 
resources to a given virtual machine than would ordinarily be the case. 
The options provided are: 

1. The favored execution option~ 
2. The favored execution percentage. 

The favored execution option means that the virtual machine so 
designated is never to be dropped from the active (in-queue) subset by 
the scheduler. When the virtual machine is executable, it is to be 
placed in the dispatchable list at its normal priority position. 
However, any active virtual machine represents either an explicit or 
implicit commitment of main storage. An explicit storage commitment can 
be specified by either the virtual=real option or the reserved page 
option. An implicit commitment exists if neither of these options are 
specified, and the scheduler recomputes the virtual machine's projected 
work-set at what it would normally have been at queue-drop time. 
Multiple virtual machines can have the basic favored execution option 
set. However, if their combined main storage requirements exceed the 
syte.'s capacity, performance can suffer due to thrashing. 

The basic favored execution option removes the primary source of 
elapsed time stretch-out in a loaded time-sharing environment. However, 
if the favored task is highly compute-bound and must compete for the 
processor with many other tasks of the same type, an installation can 
define the processor allocation to be made •. In this case, the favored 
execution percentage option can be selected for the virtual machine. 
This option specifies that the selected virtual machine, in addition to 
remaining in queue, receives a given minimum percentage of the total 
processor time, if he can use it. The percentage is assured in the 
following Banner: 

i. 

2. 

The in-queue tiae 
and added to the 
usage. 

slice is multiplied by the requested percentage 
virtual machine's current total processor time 

When the favored virtual 
placed at the top of the 
his guarantee. 

machine, is ex~cutable, 
dispatchable list until it 

it is always 
has obtained 

3. If the virtual machine obtains its guarantee before the interval 
has elapsed, it is placed in the dispatchable list according to its 
caluculated dispatching priority. 

4. In any case, at the end of the in-queue time slice, the gUdrantee 
is recomputed as in step 1 and the process repeated. 

These options 
machines and only 
any given time. 

can impact the response time of interactive virtual 
one favored percentage virtual machine is allowed at 
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Most of the routines in the CP nucleus are reenterable and multiple 
control program or virtual machine tasks can make use of one routine at 
the same time. However, there are certain areas where requests for a 
resource must be serialized (as in paging) or delayed while previous 
requests are serviced (as in requests to schedule I/O). 

The routine handling the request obtains a CPEXBLOK from free storage 
and stores the caller's registers in it; when the requested resource is 
free, the CPEIBLOK is stacked for the dispatcher via a call to the 
request stack manager (DMKSTK). The dispatcher unstacks the block and 
exits to the requesting routine the next time it is entered. I/O 
requests are stacked in the same manner, except that the stacking 
vehicle is the IOBLOK, and return is passed to the address specified in 
the interrupt return address (IOBIR1). In either case, it should be 
noted that the dispatcher always unstacks and gives control to any 
stacked IOBLOKs and CPEXBLOKs prior to dispatching a user. This 
guarantees that CP information needed by a virtual machine (such as page 
availability) is always as up to date as possible. 

CP SPOOLING 

The spooling support in CP performs three functions. 

• Simulates the operation of the virtual unit record devices that are 
attached to each user's virtual machine configuration. The 
simulation is done in such a way that it appears to the program in 
the virtual .achine that it is controlling a real unit record device. 
This support involves the interception and interpretation of virtual 
machine SIOs, the move.ent of data to and from the virtual machine's 
virtual storage space, and the reflection of the necessary 
interruption codes and ending conditions in PSiS, CSWs, and sense 
bytes. This support is provided by the virtual spooling executive. 

• Operates the real unit record equipment, attached to the syste., that 
transcribes virtual machine output spool files to the real printer or 
punch and input from the real card reader to D1SD storage. This 
function is provided by the real spooling executive. 

• Provides an interface among the virtual machines, the system 
operator, and the spooling system so that the location, format, 
priority and utilization of the systems spooling data and resources 
can be controlled. 
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SPOOL DATA AND FILE FORBAT 

The buffers that collect and write spool data are all one page (4096 
bytes) in length, and contain the data to be transcribed and all eels 
necessary for operating the unit record devices that perfora the 
transcription. The data is provided in the exact for.at required with 
no compression except that trailing blanks are suppressed. The first 
two doublevords of each buffer contain linkage inforaation described 
below, followed by the data and ecws, except for the first spool buffer 
which contains 3800-related information. 

Each spool logical record (card or print line) is stored as one eew 
that moves data (READ or WRITE), a TIC to the following eew, and the 
full data record. Space is left at the end of each buffer so that a 
SENSE command can be inserted to force concurrent channel end and device 
end. For card punch channel programs there is an additional back chain 
field that points to the card previously punched so that error recovery 
for punch equip.ent checks can back up one card. The only exception to 
the format of RE1D/WRITE-Tle-Data is in buffers of files directed to the 
printer. In this case, immediate operation code cews (skips and spaces) 
are followed by the next ccw. 

In addition to the data and CCWs contained in each spool buffer, the 
first two doublewords contain forward and backward links to the next and 
previous buffers in the file. This two-way linkage allows the file to 
be backspaced or restarted from any point at any time. llso, it aeans 
that if I/O errors are encountered while reading one buffer, the file is 
put in system hold status. If purged, all buffers except those in error 
are released. The two-way chain allows this control of the file while 
preventing fragaentation by allowing pages to be assigned and released 
individually regardless of their ownership. 

The first spool buffer of an output spool file contains a special 
data record called the tag record. This record i •• ediately follows the 
two doublewords containing the forward and backward buffer linkage 
pointers. The tag record allows VM/310 users to specify information to 
be associated with spool files that they generate. The inforaation is 
entered via the CP T1G command, although the tag record is not 
considered a spool file data record and is not printed or punched as 
part of the spool file. However, the contents may be interrogated via 
the CP TAG QUERY command. 

The format of the tag record is a NOP cew, followed by a TIC to the 
next cel and a 136-byte data field. To differentiate the tag record 
from an immediate NOP ecw (no TIC-data sequence) independently of the 
command code, the "skip" bit (bit 35) in the ecw has the following 
convention: 

Bit 35 = 0 for NOP CCW, TIC, data (tag record) 

= 1 for NOP eew (immediate NOP command) 
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Each spool file in the systea is controlled by a spool file control 
block (SFBLOK) that is resident in storage. While the file is open, 
these blocks are chained from the devices (either real or virtual) that 
are processing the file, and from device type file anchors after the 
file is closed. There is one file chain each for printer, reader, and 
punch files. Each SFBLOK contains information about the file that 
describes its owner and originator (these can be different for 
transferred files), the filename and filetype, and the class and nu.ber 
of copies for output files. All of these attributes can be exaained and 
most can be changed by the file's owner or the system operator. The 
SFBLOK also contains information such as the starting and ending buffer 
addresses for the file, the record size, certain file status flags, etc. 

SPOOL BUFFER !ANAGE!ENT 

Buffers that temporarily store spool data on its way between DASD 
secondary storage and the user's virtual machine are allocated froa a 
pool of virtual storage space that belongs to CP. The size of this pool 
varies with the real storage available to V!/370 (the storage specified 
at system generation or actual real storage, whichever is less). 
Allocation is as follows: 

384K to 655,360 bytes 
655,361 bytes to 1.1 megabytes 
1.1 aegabytes to 3 megabytes 
over 3 megabytes 

Virtual Buffers 
__ Allo£ateL_ 

128 
320 
640 

1280 

Virtual storage buffers are allocated in 1-page increments by D!KPGT 
at the tiae the spool file is opened for either input or output. If no 
virtual storage space is available, the virtual machine is terminated 
with a PGT008 abend. This places li.its on the nuaber of concurrent 
spooling operations peraitted by the system because spooling operates as 
a high-priority task. 

Real storage is not allocated for a spooling buffer until a virtual 
machine actually issues a SIO that attempts to transfer data between the 
buffer and the user's virtual storage space. At this time, a page of 
real storage is allocated to the buffer via the real storage paging 
aanager. The buffer is locked in main storage (that is, is unavailable 
to be paged out) only for the amount of time necessary to transfer the 
data. After the data transfer is complete, the buffer is treated as a 
normal page of virtual storage, and can be selected to be paged out. 
This ensures that low-usage spool files do not have buffers in real 
storage, while the buffers for high-usage files should reaain resident. 
(Two spool file buffers are maintained for a 3800 printer.) The 
location of the spool buffer in real storage is transparent to the 
virtual spooling executive, because all references to the data therein 
are accomplished through the DAT feature of the processor. 
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While a spool buffer is inactive, it resides in real storage or on the 
paging device. After it has been filled with data from the virtual 
.achine or a real input reader, it is written to a page of secondary 
DASD storage. The allocation of pages on the spooling disk(s) is 
managed by DMKPGT, which handles requests for both pages of virtual 
storage and semipermanent spool file residence. DMKPGT maintains 
separate allocation block chains for virtual storage and spooling pages. 
Each block contains control information and a bit map that allocates 
pages on a single cylinder. If none of the cylinders allocated have any 
available pages, DMKPGT enters its cylinder allocation routine. 

DMKPGT attempts to even out the spooling and paging I/O load by 
allocating cylinders across channels and devices. To minimize seek 
ti.es on a given device, cylinders are allocated as close to the 
relative center of the spooling or paging area as possible. 

~~ging Devi~ Suppor!: All actual I/O for the page buffers on any device 
is controlled by the paging I/O executive DMKPAGIO. 

VIRTUAL SPOOLING MANAGER (DMKVSP) 

The two functions of the virtual spooling manager are (1) to simulate 
the operation of all spooled unit-record devices attached to the user's 
virtual machine, and (2) to read and write the spool files associated 
with those devices. The following virtual devices are supported for 
spooling, with the exceptions noted: 

• IBM 2540 Card Reader/Punch, except for punch feed read and column 
binary 

I. IBM 3203 Printer Model 4 and Model 5 (132 positions) 

• IBM 1403 Printer Models 2 and N1 (132 positions) 

• IBM 3211 Printer (150 print positions) 

• IBM 3505 Card Reader (except for .ark senses reading) 

• IBM 3525 Punch (except for the card read, print, and data protect 
features). 

The following consoles are supported for spooling when entered into 
the directory as the virtual system console: 

• IBM 1052 printer-Keyboard, Model 7 (via the 2150 Console) 

• IBM 3210 Console Printer-Keyboard, Models 1 and 2 

• IBM 3215 Console Printer-Keyboard, Model 1 

All virtual printers must have the universal character set feature. 
10 checking is done on the spooled printer data. However, any UCS 
buffer commands issued by the virtual .achine (load UCS buffer, block 
data checks, etc.) are ignored. It is up to the user and the 
installation to ensure that the output is directed to the proper real 
printer via use of the output CLASS feature described below. For the 
3211 or 3203 printer, forms control buffer (FCB) co •• ands are accepted 
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and siaulated by aeans of a virtual FCB maintained by the executive. 
The use of the virtual FCB is the only way to simulate end-of-fora 
conditions reflected by the detection of a channel 9 or 12 punch. When 
the spooled file is directed to a real 3211" 3203, or 1403, the operator 
is responsible for loading the FCB or mounting the proper carriage tape. 

If any of the unsupported unit record features are required, the real 
device must be attached directly to the user's virtual machine. Thus, a 
3505 reader could be a spooling input reader, but attached directly to a 
batch virtual machine when it is necessary to read .ark sense cards. 

Qutput File Processin~ 

D8KVSP receives control fro. the virtual I/O executive, DftKVIO, when the 
user's .achine issues a SIO to a spooled unit record device. DftKVIO 
does not pass control until it has been determined that the device is 
available (that is, it is not busy and has no interruptions pending). 
DftKVSP first determines if the device is currently processing a file. 
If it is, processing continues. If this is the first co •• and issued by 
the given device, a new output file must be opened. In open subroutine 
is called to build the control blocks necessary to manage the file and 
to obtain virtual storage and DASD buffer space. Control is then 
returned to DftKVSP. 

Before the first record of an output spool file is written, DftKVSP 
writes a tag record (NOP CCW, TIC, data sequence) and initializes the 
136-byte data area to blanks. It then sets the spool buffer displacement 
pointer to the first doubleword in the buffer beyond the tag record. 
DftSVSP then analyzes and interprets the channel program associated with 
the virtual machine's SIO. Each CCW is tested for validity of command, 
address, flags, alignment, protection, etc., and if the CCW is valid, 
the virtual machine's data is moved from his own virtual storage space 
to the buffer in the spooling virtual storage. When this buffer is 
full, it is written to a page of DASD secondary storage and a new buffer 
is obtained. The interpretation of the virtual machine's channel 
program continues until there are no more CCWs or until an error 
condition is detected that prohibits further processing. In either 
case, the device is marked as having the proper interruptions pending, a 
CSW is constructed, and DftKVSP exits to the main dispatcher. In contrast 
to nonspooled I/O, the virtual machine has remained in a pseudo-wait 
(IOWAIT) for the time it took to interpret the entire channel program. 

The output file can be logically closed by the virtual machine either 
by issuing an invalid CCW command code, or by the CP CLOSE command. In 
either case, D8KSPL checks for tag record information 
and 3800-related information in the VSPXBLOK. (The VSPIBLOK, pointed to 
by the VDEVEITN field of the VDEVBLOK for the output spool device, 
contains the tag information entered via the CP TAG command.) If tag 
data exists, the first spool buffer for the file is read in, the tag 
data is inserted in the tag record, and the buffer is rewritten to D1SD 
storage. If no tag data exists, the tag record data field is left blank. 
The device is then cleared of pending interruptions, the file chains are 
completed, and the file is either queued for output on a real device of 
the proper type (printer or punch), or, if IFER is in effect, is queued 
for input to another virtual machine. 

The 3800-related information includes: 

CHARS - character arrangeaent table 
80DIFY - copy modification name 
FeB - file control block 
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FLASH - flash count overlay use 

This information is contained in the VSPIBLOK for a virtual printer. 
When the file is closed, the information is contained in the first DASD 
buffer. 

Input file processing is similar to output file processing, except for 
the open and close functions, and the analysis of CCW commands and the 
direction of data movement. Many common routines are utilized to locate 
and verify CCWs, obtain buffer space, and to move the spooling data. 

The difference in the open function is that instead of creating a new 
file~ it is necessary to locate a reader file that already exists in the 
system. To do this, -the open subroutine scans the SFBLOKs chained from 
the anchor, READERS, to find a file with an owner userid that matches 
that of the caller and is not in hold status. If a file is not found, a 
unit check or intervention required condition is reflected to the 
virtual machine; otherwise, its SFBLOK is chained to the control block 
for the reader and the channel program is interpreted in the same manner 
as for an output file. 

After the input file is exhausted, a unit exception is reflected to 
the user machine, unless the user has requested either continuous 
spooling or that an EOF not be reflected. With continuous spooling, the 
unit exception is not reflected until the last file for that virtual 
machine is processed. If NOEOF is specified, the simUlation terminates 
with a unit check or intervention-required condition (similar to what 
happens if the EOF button on a real reader is not pushed). 

In 
unless 
saved. 

either case, the input file is then deleted from the system, 
the user has specifically requested that his input files be 
If the file is saved, it can be re-read any number of times. 

Support of virtual console I/O for both the virtual 
is provided as an option for the VM/370 spooling 
support fulfills the following requirements: 

machine and VM/370 
capabilities. This 

• Provides hardcopy support for CMS Batch Facility virtual machines. 

• Provides hardcopy support for display devices used as system or 
virtual machine consoles. 

• Allows disconnected virtual machines to spool virtual console output, 
CP commands and system resources to disk instead of losing the 
output. 

• Improves the performance of virtual machines that currently produce a 
large amount of console output. 

Whenever a SIO is issued to a virtual machine console, the virtual 
console manager (DMKVCN) determines if the spooling option is active. 
If it is, control is passed to the virtual spooling manager at DMKVSPBP 
to insert the data into a spool file buffer. While console spooling 
utilizes, basically, the same code as printer spooling, the following 
exceptions are made: 
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• A skip to channel 1 CCW is inserted after every 60 lines of output. 

• The operator's virtual console spool buffer is written out after 
every 16 lines of output. 

• The virtual spool buffer is written out to the allocated spool device 
when the first CCW is placed in that virtual buffer. The linkage area 
of the virtual spool buffer takes the fora of a CLOSE file to allow 
checkpoint (DMKCKP) to recover the active spool file in the event of 
a shutdown because of system failure. If data in the virtual buffer 
has not yet been written to the spool device, it will not be 
recovered. 

To maintain a pseudo closed file status for console spool files, 
DMKSPL now assigns spool identifications to all output spool files 
where they are first queued. 

A virtual system reset, device reset, or IPL ~Q~§ ~Qi close the 
virtual console spool file. The LOGOFF, FORCE, or DETACH of virtual 
console commands does close the virtual console spool file. The 
SHUTDOWN command does close the operator's console spool file. If 
the SHUTDOWN co •• and is issued by a Class A user other than the 
operator, the console spool file for both the user and operator is 
closed. 

The inclusion of the spool file tag record in a virtual console spool 
file is processed by DMKVSP and DMKSPL as described for printer spool 
files in "Output File Processing" under "Virtual Spooling Manager." 

REAL SPOOLING MANAGER (DMKRSP) 

The real spooling manager operates the real unit record devices that are 
attached to the system and that are used to transcribe input data into 
reader spool files and user output spool files onto the real printers 
and punches. The executive opti.izes the use of main storage and the 
processor rather than running the system unit record devices at their 
rated speeds. DASD input files are not double-buffered 
except for a 3800 printer, and under periods of peak load, input and 
output devices tend to run in bursts. However, command chaining is used 
for all unit record channel programs so that the devices are running at 
their .aximum speed with a mini.um of interruptions. 

Both the input and output operations of DMKRSP are interruption driven. 
Thus, DMKRSP does not process unless an internally or externally 
generated not-ready to ready device end interruption occurs. External 
interruptions are generated by the hardware in the nor.al manner, while 
internal, "pseudo interruptions," are generated by the software when an 
output file has been queued on the real printer or punch file chain, or 
when the operator issues a START co.mand to a drained device. 

Upon receipt of the initial device end for a printer or punch, DMKBSP 
searches the appropriate file chain for the SFBLOK of a file whose class 
.atches that of the device that was aade ready. If FLASH is specified 
for a 3800 printer, the flash overlay naae must also match. When the 
SFBLOK is located (provided the file is not in a hold status), it is 

1-142 IBM VM/370 System Logic and Problem Deteraination--Volu.e 1 



unchained from the output queue and chained to the real device block 
that services the file. A page of real main storage (two pages for a 
3800 printer) is then obtained for use as a buffer, and the output 
separator routine (DKKSEP) is called to print output identifier pages. 
DMKTCS is then called to set up the 3800 for printing that file. When 
DMKSEP returns control to DMKRSP, the first buffer of the file is paged 
into real main storage, and the CCWs in the channel progra. that it 
contains are adjusted so that their data addresses correspond to the 
real addresses at which the data resides. The real SIO supervisor 
(DMKIOSQR) is then called to start the channel program, and D!KBSP exits 
to the dispatcher (DMKDSPCH) to await the interruption. 

When the channel end/device end interruption for the co.pleted buffer 
is unstacked to DMKRSP, the forward chain file link field locates the 
next buffer. This buffer is paged-in, and the process is repeated until 
the final buffer is processed. At this point, the number of copies 
requested for the file is decremented. If the nu.ber of copies is 0, 
processing is terminated and the file is deleted from the syste.; 
otherwise, the process is repeated as many times as necessary. Por a 
3800 printer, double buffering is maintained so that the second buffer 
is filled while the first buffer is being printed. 

When file processing is complete, a scan of the appropriate output 
queue is again made, and if a file is found it is processed. If the 
queue is empty, or if a file with a matching class is not found, an exit 
is taken to DMKDSPCH to wait for another ready interruption. If a 3800 
device is used, the file is placed on the 3800 delayes purge queue. If 
this queue reaches maximum size, the oldest file in the queue is deleted 
from the system. 

output file processing can be modified by either the system operator, 
by a spooling support command or as a result of syste. errors. The 
operator commands allow a given file to be backspaced or restarted, and 
the files of individual users or the whole system to be held and 
released for output. I/O errors also affect the spooling syste., and a 
description of how they are processed is in the section "Spool Pile 
Error Recovery." 

Reader file processing is initiated by the receipt of a device end 
interruption from a spooling card reader. No explicit operator co •• and 
is required to start the processing of an input file. When the device 
end is unstacked to DMKRSP, an open subroutine is called to build the 
necessary control blocks and to obtain the virtual, real, and DASD 
buffer space required for the file. A channel prograa to read 41 cards 
is built in the buffer, and DMKIOSQR is called to start the reader. 

When the interruption for the first buffer is unstacked, the first 
card is checked for its validity as a userid card. The miniaum 
information that this card must contain is the userid of the owner of 
the input file. It may appear anywhere on the card, with the 
restriction that it must be the first inforaation punched. Optional 
information on the userid card can include a filename and type and/or 
the class of the virtual card reader to which the file is to be 
directed. If the userid is valid, the file processing continues; 
otherwise, the operator receives an error message and processing is 
terminated. 

After each file buffer is read, it is written onto disk by the paging 
I/O routines in the saae way that virtual output files are handled. 
When a unit exception signaling physical end of file is received froa 
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the reader, the file is closed by writing the final buffer to disk and 
co.pleting and queuing the SFBLOK to the reader's file chain. If the 
owner of the file is currently logged on, he is given a message 
indicating that a file has been read and if he has an available card 
reader, it is posted with a device end interruption. In available 
reader is one of the correct class which is ready, is not busy, has no 
active file, and has no pending interruptions. 

Various routines in CP accumulate, for.at, and punch account cards that 
contain system usage information for certain users. These routines 
format the information into an SO-column card image preceded by a punch 
CCW and call DMKACOAQ to queue the card for real output. DMK1COAQ calls 
DMKACOPU to punch the card on a real punch, if one is available; 
otherwise, the card is queued in main storage until a punch is free. 
When a punch finishes processing its last file, a test is made to see if 
any accounting cards have been queued. If they have, DMK1COPU is called 
to process thea. 

In addition to the cards generated by CP to account for a virtual 
machine's use of syste. resources, the user may request cards to be 
punched in order to account for the use of virtual machine resources by 
jobs running under his userid. In order to do so, the user must have 
the account option (ACCT) entered into the directory. 

To punch an accounting card, the user must issue a code X'004C' 
DIAGNOSE instruction with a pointer to either a parameter list 
containing user-specified "charge to" information, or a data area 
containing up to 10 bytes of user-specified information to be punched 
into the accounting card. DMKHVC validates the instruction operands, 
builds an account buffer (ACNTBLOK), and DMKACOQO is called to queue the 
card for real output. For additional information about this user 
option, see "DIAGNOSE Interface (DMKHVC)" under "privileged 
Instructions." 

When the user accounting option is being utilized, the user .ust keep 
in mind that each additional accounting record requested is occupying 
real storage space. Degradation of system performance occurs if 
available storage becomes filled with accounting data. 

SPOOLING COMMANDS 

The spooling co.mands provide an interface 
operator, and the spooling syste.. There 
commands: 

• Those that affect virtual devices 

• Those that affect real devices 

between the user, the system 
are three types of spooling 

• Those that affect spool files that are queued within the system 

The commands that affect virtual devices are generally available to 
all system users, and a user can only affect the status of devices that 
are attached to his own virtual machine. Com.ands that affect the 
status of the real system's spooling devices can be used by the system 
operator only. Commands that affect closed spool files that are 
awaiting processing are generally available to all users, with some 
additional capabilities assigned to the system operator. For example, a 
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user may alter the characteristics only of those files that have an 
owner's userid that matches his own, whereas the system operator may 
change any spool file in the system. 

Each spool file in the system has a number of attributes that are 
assigned to it, either explicitly or by default, at the time that it is 
created. These attributes and their values are as follows: 

• Filename and filetype can be 24-character fields. Either or both 
can be replaced by a user- supplied val ue. 

• Spoolid number is a system-assigned number between 1 and 9900. It 
is automatically assigned when the file is created (input) or closed 
(output), and is unique within the system. The file;s owner, the 
device type, and the id number are specified. Usually, the userid 
defaults to the identification of the user issuing the given 
command. Because the identification number rather than the filename 
and filetype is an identifier, duplicate user-assigned names do not 
present an identification problem. 

• The number of logical records (cards or print lines) in the file is 
an integer between 1 and 16 million5 For printer files, the record 
count also includes any immediate operation code space or skip CCWs. 

• The originating user is the identification of the file's creator, if 
the file has been internally transferred from the originator's 
printer or punch to the new owner's card reader. 

• The number of copies requested for an output file is between 1 and 
99. Unless altered by the user or operator, it defaults to 1. 

• The device type is used by DIAGNOSE for a file transferred to a 
reader to determine the virtual type of output device. 

I. CHARS for 3800 printer 

I. FCB for 3800 printer 

I. MODIFY for 3800 printer 

I. FLASH for 3800 printer 

In addition to those attributes, a file that is queued for real 
output or virtual input always has a class associated with it. 1 class 
is a single alphameric character from 1 through z or from 0 to 9. It 
controls both the real or virtual device on which the file will be 
printed, punched, or read, and the relative priority and sequence of 
output on the device. While each file is assigned a single class, each 
real spooling output device can be assigned from one to four classes. 
The device then processes only files that have a class attribute that 
corresponds to one of its own, and processes these files in the order 
that its own classes are specified. 

For example, if a printer is assigned the classes A, D, 2, it 
processes any printer file with a class of A before it searches the 
printer output queue for a file with class D. All class D files are 
printed before class 2 files. 

The output class for a file is assigned at the time the file is 
created and is the class that is associated with the virtual device that 
created it. While each real spooling device can have up to four 
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classes, each virtual spooling device can have only one. When a user 
logs onto to the system, the class associated with a device is the one 
defined in his directory entry for that device. However., he can alter 
this class at any tiae by the SPOOL command. As files are created and 
closed by a device, they take on the device's output class. 

After they are closed and are awaiting output, their class can be 
changed by a CHANGE command issued either by the file's owner or the 
system operator. The system operator can alter the systea generated 
output class(es) of a real output device by the START co.aand. 

Output files transferred to a user's virtual reader can also be 
controlled by class. If the receiving user has several readers, the 
input to each can be liaited to files of a certain class. In addition, 
the ORDER command allows sequencing of input files by class as well as 
spoolid number. 

Output priorities can also be managed by altering the hold status of 
a file. Individual users can alter the hold status with the CHARGE 
command, while the system operator can change (hold or free) the files 
of specific individual users. 

SPOOL and CHANGE coamands can be used to modify the CHARS, FCB, MODIFY, 
and FLASH attributes of a file or a virtual printer. 

These commands affect the status of a user's virtual spooling devices: 

SPOOL 

Meaning 
Terminates spooling operations on a specified device. It 
clears the device of any pending interrupt conditions, and for 
output files, updates the tag record, completes and queues the 
file for real output. Optional operands allow the user to 
specify a filenaae and filetype, and to override for the given 
file any standard CLASS, HOLD/NOHOLD or COpy operands set into 
the output device by the SPOOL command. 

Establishes the file attributes that apply to files created 
on, or read by, the given device. It establishes the class 
that will be in effect, whether: files are to be autoaatically 
held, input files are to be saved or purged after reading, and 
output files are to be directed to the real systea printers 
and punches or are to be transferred to a user's virtual 
reader. The SPOOL command also specifies 3800 attributes. 

The operator can use these commands to control the activity of the real 
spooling devices: 

!l~1!!.ng 
Backspaces an active spooling device for either a specified 
nuaher of pages (printers only) or to the beginning of the 
file (printers or punches). 

DRAIN Stops the operation of a specified output or input device 
after it has finished processing the file on which it is 
currently working. A printer must be drained prior to the 
issuance of the LOADBUF command. Unit record devices are 
normally drained prior to system shutdown. 
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START 

FLUSH 

REPEAT 

LOADBUF 

SPACE 

Restart a device after it has been drained. Options allow the 
operator to specify the spooling output class for the output 
device and output separator records. For a 3800 printer, the 
IMAGE CHAR, FCB and PURGE options may also be specified. 

Immediately halts the output on the specified device and 
either flushes that copy of the file from the system, or puts 
it into the system hold status for future processing. 

Supplements the number of copies requested by the user for the 
file when it was created. The operator can specify a number 
from 1 to 99 that is added to the number specified by the 
user. 

Loads the universal character set buffer of the FCB of the 
specified printer with the specified image. If requested, the 
system verifies the loading by printing its contents on the 
affected printer. 

Forces the output on the spec~fied 
spaced, regardless of the skipping 
specified by the file's creator. 

printer to be single 
or spacing commands 

~pool ~ile ~~~qem~~! £g~~~n~§: The spooling commands alter the 
attributes and status of closed spool files that are queued and awaiting 
processing. When a co.mand applies to an individual file, the device 
type (RDR, PUN, PRT) and the spoolid number must be provided to identify 
the file. In most commands requiring a spoolid, the keyword CLASS 
followed by a valid spool class or the keyword ALL are acceptable 
substitutes for the spoolid number. This causes the command to be 
executed for all files of the given class or device type. The userid is 
the identification of the user issuing the command, except that the 
system operator must explicitly supply the identification of the user 
whose files he wishes to affect or he must specify the keyword SYSTE~, 
which gives access to all files (valid for CHANGE, PURGE, ORDER, and 
TRANSFER commands also). 

£omma~~ 
CHANGE 

HOLD 

FREE 

PURGE 

ORDER 

Me§~!~ 
Changes the filename and filetype, the number of copies, and 
the class of the specified file. The CHANGE com.and also 
specifies 3800 attributes. Any of the above attributes of a 
file can be determined via the QUERY command. 

Places, via the system operator, the specified file in a hold 
status. The file is not printed or punched is released by the 
system operator. The operator can hold any user files by 
device type. 

opposite of the HOLD command. Allows a file or group of files 
that were previously held to become available for processing. 
However, the user cannot reset a hold that was set by the 
operator with the HOLD command. 

Removes unwanted spool files from the system before they a~e 
printed or punched. 

Reorders the input files in a virtual 
order files by identification number, 
combination of the two. 

card reader. It can 
by class, or by any 

TRANSFER Transfers a virtual reader to another user's virtual reader 
without any processing. The TRANSFER co.mand causes a 
changing in the owning userid field in the file's SFBLOK. 
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SPOOL FILE ERROR RECOVERY 

I/O errors on real spooling unit record devices are handled by a 
transient routine that is called by D"KIOS after it has sensed the unit 
check associated with the error on a spooling device. If appropriate, a 
restart CAW is calculated and D"KIOS is requested to retry the 
operation, in some cases waiting for a device end that signals that the 
failing device has been made ready after manual corrective measures have 
been taken. If, after retrying the operation, the error is 
unrecoverable, DKKIOS is informed that a fatal error has occurred. 
D"KIOS then unstacks the interruption, flagged as a fatal error, and 
passes control to real spooling executive. The routines that handle 
unstacked interruptions in real spooling execute only module operations 
that have been completed correctly or those that are fatal errors. If a 
fatal error is unstacked, the recovery mechanism depends on the 
operation in progress. 

For fatal reader errors, processing of the current file is terllinated 
and any portion of the file that has been read and stored on disk is 
purged. The owner of the file is not informed of the presence of a 
fractional part of the file in the system. 

For fatal printer or punch errors, the SFBLOK for the partially 
completed file is re-queued to the appropriate output list and 
processing can be resumed by another available printer or punch, or can 
be deferred until the failing device is repaired. 

In any case, the failing device is marked logically offline, and no 
attempt is made by the system to use it until the operator varies it 
back online via the VARY command. 

If an invalid load module is specified for a 3800 
DIAGNOSE code 1'14'), the file involved is held or 
printer queue is searched for the next file to print. 
user and operator are sent a message (DftKRSE241E), 
action. 

printer (refer to 
purged, and the 
In addition, the 
describing the 

DASD I/O errors for page writes are transparent to the user. A new page 
for the buffer is assigned, the file linkage pointers are adjusted, and 
the buffer is rewritten. The failing page is not de-allocated and no 
subsequent request for page space is granted access to the failing page. 
If an unrecoverable error is encountered while reading a page, 
processing depends on the routine that is reading the file. If the 
processing is being done for a virtual reader, the. user is informed of 
the error and a unit check/intervention required condition is reflected 
to the reader. If the processing is being done for a real printer or 
punch, the failing buffer is put into the system hold status, and 
processing continues with the next file. In either case, the DASD page 
is not de-allocated and it is not available for the use of other tasks. 
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If the space allocated for pagin~ and spooling on the systea's DASD 
volumes is exhausted and more 1S requested by a virtual spooling 
function, the user receives a aessage and a unit check intervention 
required condition is reflected to the virtual output device that is 
requesting the space, the output file is automatically closed and it is 
available for future processing. The user can clear the unit check and 
periodically retry the operation which will start when space is free or 
completely restart later from the beginning of the job. If the task 
requesting the space is the real spooling reader task, the operator 
receives an error message and the partially coaplete file is purged. 
Any time the spooling space is exhausted, the operator is warned by a 
console message and alarm~ However, the system atteapts to continue 
normal operation. 

RECOVERY FROM SYSTEM FAILURE 

Should the system suffer an abnormal termination, CP attempts to perfora 
a warm start. Spool file and device data, as veIl as other syste. 
information is copied from real storage to warm start cylinders on DASD 
storage. When the system is reinitialized, the spool data and other 
system data is retrieved from the warm start cylinders and operation 
continues. 

If the warm start data in real storage was damaged by the abnor.al 
termination, the warm start procedure recognizes the situation and 
notifies the operator that a warm start cannot be perfor.ed. Another 
recovery method would be to attempt a checkpoint start. 

The spool file recovery routines (DMKCKS) dynamically checkpoint on 
DASD storage; the status of all open reader files, the status of all 
closed output files, real spooling device data, and system hold queue 
information. This information is stored on checkpoint cylinders that 
are allocated, along with warm start cylinders, at system generation. 

When a checkpoint (CKPT) start is reguested~ spool file and spooling 
device information is retrieved from the checkpoint cylinders. Spool 
file blocks are chained to their appropriate reader, printer or punch 
chains; record allocation blocks are reconstructed; spooling device 
status is restored; and, system hold queues are chained to the proper 
devices. System operation then continues. 

If the checkpoint start procedure encounters I/O errors or invalid 
DASD data on the checkpoint cylinders, the operator is notified. The 
FORCE option of the checkpoint start performs all the checkpoint start 
functions except that, invalid or unreadable files are bypassed. While 
this is at best a partial recovery, the only other alternative is a cold 
(COLD) start, where all spool file data is lost. 

RECOVERY MANAGEMENT SUPPORT (RMS) 

The machine check handler (MCR) minimizes lost computing tiae caused by 
machine malfunction. MCR does this by atteapting to correct the 
malfunction imaediately, and by producing machine check records and 
messages to assist the service representatives in determining the cause 
of the problem. 
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The channel check handler (CCH) aids the I/O supervisor (DMKIOS) to 
recover from channel errors. CCH provides the device-dependent error 
recovery programs (ERPs) with the information needed to retry a channel 
operation that has failed. 

This support is standard and model-independent on the external level 
(from the user's point of view there are no considerations, at system 
generation time, for model dependencies) • 

SYSTEM INITIALIZATION FOR RMS 

DMKCPI calls DMKIOEFL to initialize the error recording at cold start 
and warm start. DMKIOEFL gives control to DMKIOG to initialize the MCB 
area. A store CPU ID (STIDP) instruction is performed to determine if 
VM/370 is running in a virtual machine environment, or running 
standalone on the real machine. If VM/370 is running in a virtual 
machine, the version code is set to X'FF' by DMKPRV. If the version 
code returned is X'FF', the RMS functions are not initialized beyond 
setting the wait bit on in the machine check new PSi (virtual). This 
occurs because machine check interruptions are not reflected to any 
virtual machine. VM/370, running on the real machine, determines 
whether the virtual machine should be terminated. 

If the version code is not X'FF', DMKIOG determines what channels are 
online by performing a Store Channel ID (STIDC) instruction and saves 
the channel type for each channel that is online. The maximum machine 
check extended logout length (MCEL) indicated by the Store CPU ID 
(STIDP) instruction is added to the length of the MCH record header, 
fixed logout length and damage assessment data field. DMKIOG then calls 
DMKFRE to obtain the necessary storage to be allocated for the MCB 
record area (MCRECORD), the CP execution block (CPEXBLOK), MCHAREA, and 
MCEL. The address of MCHAREA is put in the PSI (ABCBAREA). Pointers to 
MCRECORD and the CPEXBLOK and put in MCHAREA. DMKIOG puts the address of 
!CEL in control register 15. DMKIOG obtains the storage for the I/O 
extended logout area and initializes the logout area and the ECSi to 
ones. The I/O extended logout pointer is saved at location 172 and 
control register 15 is initialized with the address of the extended 
logout area. The length of the CCB record and the online channel types 
are saved in DMKCCH. It should be noted that the ability of a CPU to 
produce an extended logout or I/O extended logout and the length of the 
logouts are both model- and channel-dependent. If VM/370 is· being 
initialized on a Model 165 II or 168, the 2860, 2870, and 2880 
standalone channel modules are loaded and locked by the paging 
supervisor and the pointers are saved in DMKCCB. If VM/370 is being 
initialized on any other model, the integrated channel support is 
assumed; this support is part of the channel control subroutine of 
DMKCCH. Before returning to DMKIOE, the VM/370 error recording 
cylinders are initialized. DMKIOE passes control back to DMKCPI and 
control register 14 is initialized with the proper mask to record 
machine checks. 

OVERVIEW OF MACBINE CHECK HANDLER 

A machine malfunction can originate from the processor, real storage or 
control storage. When any of these fails to work properly, the processor 
attempts to correct the malfunction. 

When the malfunction is corrected, the machine check handler (MCB) is 
notified by a machine check interruption and the processor logs out 
fields of information in real storage, detailing the cause and nature of 
the error. The model-independent data is stored in the fixed logout area 
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and the model-dependent data is stored in the extended logout area. The 
machine check handler uses these fields to analyze the error, format an 
error record, and write the record out on the error recording cylinder 
of SYSRES. 

If the machine fails to recover from the malfunction through its own 
recovery facilities, the machine check handler is notified by a machine 
check interruption. An interruption code, noting that the recovery 
atteapt was unsuccessful, is inserted in the fixed logout area. The 
machine check handler then analyzes the data and attempts to keep the 
system as fully operational as possible. 

Recovery from machine malfunctions can be divided into the following 
categories: functional recovery, system recovery, operator-initiated 
restart, and system repair. These levels of error recovery are discussed 
in their order of acceptability, functional recovery being most 
acceptable and system repair being least acceptable: 

X~NCTIQNAL Rl£OVERY: Functional recovery is recovery from a machine 
check without adverse effect on the system or the interrupted user. 
This type of recovery can be made by processor retry, the ECC facility, 
or the machine check handler. Processor retry and ECC error correcting 
facilities are discussed separately in this section because they are 
significant in the total error recovery scheme. Functional recovery by 
MCH is made by correcting storage protect feature (SPF) keys and 
intermittent errors in real storage. 

~IST~~ RECO!~!!: System recovery is attempted when functional recovery 
is impossible. System recovery is the continuation of systea operations 
at the expense of the interrupted user, whose virtual machine operation 
is terminated. System recovery can only take place if the user in 
question is not critical to continued systea operation. An error in a 
system routine that is considered to be critical to system operation 
precludes functional recovery and would require logout and a system dump 
followed by reloading the system. 

OPERATOR-IN!I!ATE~ !t~ST!!I: When ,the errors may have caused a loss of 
supervisor or system integrity, the system is put into a disabled wait 
state. The operator is instructed to run the standalone error recovery 
(SEREP) program and then IRa nua11y restart the system. 

SYSTE~ REP!!R: System repair is recovery that requires the services of 
aaintenance personnel and tak'es place at the discretion of the opera tor. 
Usually, the operator has tried to recover by system-supported restart 
one or more times with no success. 

SYSTEM/370 RECOVERY FEATURES 

The operation of the Machine Check Handler depends on certain automatic 
recovery actions taken by the hardware and on logout information given 
to it by the hardware. 

Processor errors are autoaatica11y retried by microprogram routines. 
These routines save source data before it is altered by the operation. 
When the error is detected, a aicroprograa returns the processor to the 
beginning of the operation, or to a point where the operation was 
executing correctly, and the operation is repeated. After several 
unsuccessful retries, the error is considered peraanent. 
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ECC checks the validity of data fro. real and control storage, 
automatically correcting single-bit errors. It also detects multiple-bit 
errors but does not correct them. Data enters and leaves storage through 
a storage adapter unit. This unit checks each doubleword for correct 
parity in each byte. If a single-bit error is detected, it is corrected. 
The corrected doubleword is then sent back into real or control storage 
and on to the processor. When a multiple-bit error is detected, a 
machine check interruption occurs, and the error location is placed in 
the fixed logout area. MCH gains control and attempts to recover from 
the error. 

Two control registers are used by MCH for loading and storing control 
information (see Figure 21). Control register 14 contains mask bits 
which specify whether certain conditions can cause aachine check 
interruptions and mask bits which control conditions under which an 
extended logout can occur. Control register 15 contains the address of 
the extended logout area. 

Iii , 

I I I I 
IWordlBitsl Name of Field I Associated with 
.~~-------------------------------------~I~---------------~ 

14 1 0 1 Check-stop control ftch-Chk handling 
14 1 1 1 Synchronous MCEL control ftch-Chk handling 
14 1 2 I I/O extended logout control Chan-Chk handling 
14 I 4 1 Recovery report mask ftch-Chk handling 
14 I 5 I Degradation report mask ftch-Chk handling 
14 1 6 I External damage report mask ftch-Chk handling 
14 1 7 I Warning mask ftch-Chk handling 
14 I 8 I Asynchronous MCEL control ftch-Chk handling 
14 I 9 1 Asynchronous fixed log control ftch-Chk handling 
15 18-281 MCEL address ftch-Chk handling 

Figure 21. RMS Control Register Assignments 

VM/370 Machine Check Handler module (DftKftCH) consists of the following 
functions: 

• Initial analysis subroutine 
• Main storage analysis subroutine 
• SPF analysis subroutine 
• Recovery facility mode switching 
• Operator communication subroutine 
• Virtual user termination subroutine 
• Soft recording subroutine 
• Buffer error subroutine 
• Termination subroutine 
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The initial analysis subroutine of DMKMCH receives control by a machine 
check interruption. To minimize the possibility of losing logout 
information by recursive machine check interruptions, the machine check 
new PSi gives control to DMKMCH with the system disabled for further 
interruptions. There is always a danger that a machine malfunction may 
occur immediately after DMKMCH is entered and the system is disabled for 
interruption. Disabling all interruptions is only a temporary measure 
to give the initial analysis subroutine time to make the following 
emergency provisions: 

• It disables for soft machine check interruptions. Soft recording is 
not enabled until the error is recorded. 

• It saves the contents of the fixed and extended logout areas in the 
machine check record. 

• It alters the machine check new PSi to point to the term subroutine. 
The term subroutine handles second machine check errors. 

• It enables the machine for hard machine check interruption. 

• If a virtual user was running when the interruption occurred, the 
running status (GPRs, FPRs, PSi, M.C. old PSi, CRs, etc.) is saved in 
the user's VMBLOK. 

• It initially examines the machine check data for the following error 
types: 

MCIC=ZERO 
PSi invalid 
System damage 
Timing facilities damage 
Channel inoperative on 3031/3032/3033 processor 

The occurrence of any of these errors is considered uncorrectable by 
DMKMCH; the primary system operator is informed, the error is 
formatted and recorded, and the system enters a wait state, code 001 
or 013~ 

• If the instruction processing damage bit is on, it tests for the 
following types of aalfunctions: 

Multiple-Bit Error in Main Storage -- Control is given to the main 
storage analysis subroutine. 

SPF Key Error -- Control is given to the SPF analysis subroutine. 

Retry failed -- If the processor was in supervisor state the error 
is considered uncorrectable and the VM/370 system is terminated. 
If the processor was in problea state, the virtual machine is 
reset or terainated and the system continues operation. 

• If processor retry or ECC was successful on a soft error, control is 
given to the soft recording subroutine to format the record, write it 
out on the error recording cylinder, and update the count of soft 
error occurrences. 

• If external damage was reported, 
recording subroutine to foraat the 
error recording cylinder. 

control is 
record and 

given to the soft 
write it out on the 
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The main storage analysis subroutine is given control when the machine 
check interruption was caused by a multiple-bit storage error. An 
initial function points the machine check new PSi to an internal 
subroutine to indicate a solid machine check, in case a machine check 
interruption occurs while exercising main storage. 

Damaged storage areas associated with any portion of the CP nucleus 
itself cannot be refreshed; multiple-bit storage errors in CP cause the 
V8/370 system to be terminated. An automatic restart reinitializes 
V8/370. 

If the damage is not in the CP nucleus, main storage is exercised to 
determine if the failure is solid or intermittent. ftultiple-bit ECC 
storage errors on a 3031, 3032, or 3033 processor are always treated as 
solid errors. If the failure is solid, the 4K page frame is marked 
unavailable for use by the system. If the failure is intermittent, the 
page frame is marked invalid. The change bits associated with the 
damaged page frame are checked to determine if the page had been 
altered, by the virtual machine. If no alteration had occurred, Vft/370 
assigns a new page frame to the virtual machine and a backup copy of the 
page is brought into storage the next time the page is referenced. If 
the page had been altered V8/370 resets or terminates the virtual 
.achine, clears its virtual storage, and sends an appropriate message to 
the user. Nor.al system operation continues for all other users. 

The SPP analysis subroutine is given control when the machine check 
interruption was caused by an SPF error. An initial function points the 
machine check new PSi to an internal subroutine if a machine check 
interrruption occurs during testing and validation. The SPF analysis 
routine then determines if the error was associated with a failure in 
virtual machine storage or in the storage associated with the control 
program. 

An SPF error associated with VK/370 is a potentially catastrophic 
failure. Namely, Vft/370 always runs with a PSi key of zero, which means 
that the SPF key in main storage is not checked for an out-of-parity 
condition. The SPF analysis subroutine exercises all 16 keys in the 
failing storage 2K page frame. If an SPP machine check occurs in 
exercising the 16 keys 5 times each, the error is considered solid and 
the operating system is terainated with a system shutdown. If an SPF 
machine check does not occur, the machine check is considered 
intermittent. The zero key is restored to the failing 2K page frame and 
this is transparent to the virtual machine. 

If an SPF machine check occurs, which is associated with a virtual 
machine, the SPF analysis subroutine exercises all 16 keys in the 
failing storage 2K page frame. If an SPF machine check does not occur, 
the aachine check is intermittent and the SWPTABLE for the page 
associated with the failing storage address is located. The storage key 
for the failing 2K storage page frame is retrieved from the SWPTIBLE and 
the change and reference bits are set on in the storage key. The 
storage key is then stored into the affected failing storage 2K page 
fraae. If an SPF machine check occurs in exercising the 16 keys 5 times 
each, then the aachine check is considered solid and the following 
actions are taken. (1) The virtual machine is selectively reset or 
terminated by the virtual machine termination subroutine; (2) The 4K 
page fraae associated with the failing address is removed as an 
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available system 
CORTABLE for the 
pointers to make 
in this CORTABLE 
page in a system 

resource. This is accoaplished by locating the 
defective page and altering the CORFPNT and CORPBPIT 
the page unavailable to the systea. The CORDISl bit 

is set on to identify the reason for the status of this 
d Ullp. 

The recovery facility mode switching subroutine (DftKftCHftS) allows the 
service representative to change the mode that processor retry and ECC 
recording are operating in~. This subroutine receives control when a 
user with privilege class F issues some fora of the SET co •• and with the 
MODE operand. A check is initially made to determine if this is V!/370 
running under VM/370. If this is the case, the request is ignored and 
control is returned to the calling routine. For the format and usage of 
the SET command with the ftODE operand, refer to the !M/370 Q2erator's 
~uide. 

The operator communciation subroutine is invoked when the integrity of 
the system has degraded to a point where autoaatic shutdown and reload 
of the system has been tried and was unsuccessful, or could not be 
attempted due to the severity of the hardware failure. 1 check is first 
made to determine if the system operator is logged on as a user, next a 
check is made to determine if the syste. operator is disconnected. If 
either of these checks is not affirmative a aessage cannot be issued 
directly to the systea operator. A LPSW is performed to place the 
processor in a disabled wait state with a recognizable wait state code 
in the processor instruction counter. 

The virtual machine termination subroutine selectively resets or 
terminates a virtual user whose operation has been interrupted by an 
uncorrectable machine check. First, the aachine is marked 
nondispatchable to prevent the damaged machine from running before reset 
or termination is performed. The machine check record is formatted and 
DftKIOEftC is called to record the error. Then the user is notified by a 
call to DftKQCNWT that a machine check has occurred and that his 
operation is terminated. The primary system operator is notified of the 
virtual user termination by a message issued by a call to D!KQCIWT. If 
the virtual .achine is running in the virtual=real area, D!KUSO is 
called to log the virtual machine off the systea and to return the 
storage previously allocated to the virtual .achine and to clear any 
outstanding virtual machine I/O requests. The HOLD option of LOGOFF is 
invoked to allow a user on a dial facility to retain the connection and 
thus permit LOGON without re-establishing the line connection. However, 
if the virtual machine is running in the virtual area, and D!KCF! is 
then called to put the virtual machine in console function .ode, the 
user must re-initialize the system to co.mence operation. 

CP Introduction 1-155 



The soft recording subroutine performs two basic functions: 

• Formats a machine check record and calls D!KIOE!C to record the error 
on the error recording cylinder. 

• Maintains the threshold for processor retry and ECC errors and 
switches from recording to quiet mode when the threshold value is 
exceeded. To accomplish this, a counter is maintained by D!K!CH for 
successful processor retry and corrected Bee events~ 

~~~§§2~ R~!~I Rg£2~di~ Mo~g: Recording mode (bit 4 of control 
register 14 set to one) is the initialized state, and normal operating 
state of VK/370 for processor retry errors. Recording mode may also be 
entered by use of the CP SET command. When 12 soft machine checks have 
occurred, the soft recording subroutine switches the processor from 
recording mode to quiet mode. For the purpose of model-independent 
implementation this is accomplished by setting bit 4 of control register 
14 to zero.. Because in quiet mode no soft machine check interruptions 
occur, a switch froa quiet mode to recording mode can be made by issuing 
the SET MODE RETRYIKAIN RECORD command. While in recording mode, 
corrected CPU RETRYIKAIN reports are formatted and recorded on the 
V8/370 error recording cylinder, but the primary systems operator is not 
informed of these occurrences. 

Proc~§§2~ R~!~I Quig! ~odg: Quiet mode (bit 4 of control register 14 set 
to 0) can be entered in one of two ways: (1) when 12 soft machine 
checks have occurred, or (2) when the SET !ODE RETRY QUIET command is 
executed by a class F user. In this mode, both processor retry and ECC 
reporting are disabled. The processor remains in quiet mode until the 
next system IPL (warm start or cold start) occurs or a SET !ODE 
RETRYI!AIN RECORD command is executed by a class F user. SET KODE 81IN 
is treated as invalid on a 3031, 3032, or 3033 processor. 

ECC R~£2rd1~g ~odg§: To achieve model-independent support, RKS does not 
set a specific mode for ECC recording. The mode in which ECC recording 
is initialized depends upon the hardware design for each specific 
processor model. For the IBM System/370 Models 135, 135-3, 138, 145, 
145-3, 148, 158, 168, 3031, 3032, and 3033, the hardware-initialized 
state (therefore the normal operational state for V!/370) is quiet mode. 
For the IB! System/370 Models 155 II and 165 II, the hardware 
initialized state (the normal operational state for V!/370) is record 
mode. An automatic restart incident due to a V8/370 failure does not 
reset the ECC recording mode in effect at the time of failure. 

The change from record to quiet mode for ECC recording can be 
initiated in either of the following ways: (1) by issuing the SET KODE 
{MAINIRETRY} QUIET co.mand, or (2) automatically whenever 12 soft 
machine checks have occurred. For the purpose of model-independent 
implementation, this occurs by setting bit 4 of control register 14 to 
zero. 

The change from quiet to record mode for ECC recording can be 
accomplished by use of the SET KODE KAIN RECORD com.and. This recording 
mode option is for use by maintenance personnel only. It should be 
noted that processor retry is placed in recording mode if it is not in 
that state when the SET MODE !AIN RECORD command is issued. 

While in recording mode, corrected Eee reports are formatted and 
recorded on the error recording cylinder, but the primary systems 
operator is not informed of these incidents. 

1-156 IBM VM/370 System Logic and Problem Determination--Volume 1 



On processor models equipped with a high-speed buffer (155 II, 158, 165 
II, 168, 3031, 3032, 3033) or a data lookaside table (DLAT) (165 II, 
168, 3031# 30326 3033) the deletion of buffer blocks because of hardware 
failure is reported via a degradation report machine check interruption. 
MCR enables itself for degradation report machine check interruptions at 
system initialization by setting bit 5 of control register 14 to 1. If 
a machine check interruption occurs that indicates high-speed buffer or 
DLAT damage, MCH formats the record and calls DMKIOEMC to record it on 
the error recording cylinder, informs the primary systems operator of 
the failure, and returns control to the system to continue normal 
operation. 

The termination subroutine is given control if a hard machine check 
interruption occurs while DMKMCH is in the process of handling a machine 
check interruption. Note that soft error reporting is disabled for the 
entire time that Mea is processing an error. 

An analysis is performed of the machine check interruption code of 
the first error to determine if it was a soft error. If it was, the 
first error is recorded, the system status is restored and control is 
restored to the point where the first error occurred. If the first 
error was a hard error, the operator communication subroutine is given 
control to issue a message directly to the system operator, and to 
terminate CP operation. 

OVERVIEW OF CHANNEL CHECK HANDLER 

The channel check handler (CCH) aids the I/O supervisor in recovering 
from channel errors and informs the operator or service representative 
of the occurrence of channel errors. 

CCH receives control from the I/O supervisor when a channel data 
check, channel control check, or interface control check occurs. CCH 
produces an I/O error block (IOERBLOK) for the error recovery program 
and a record to be written on the error recording cylinder for the 
system operator or service representative. The operator or service 
representative may obtain a copy of the record by using the CMS CPEREP 
co.mand. A message about the channel error is issued to the system 
operator each time a record is written on the error recording cylinder. 

When the I/O supervisor program detects a channel error during 
routine status examination following an 510, TIO, HIO, or an I/O 
interruption, it passes control to the channel check handler (DMKCCH). 
DMKCCB analyzes the channel logout information and constructs an 
IOERBLOK and, if the error is a channel control or interface control 
check, an ECSW is constructed and placed in the IOERBLOK. The IOERBLOK 
provides information for the device-dependent error recovery procedures. 
DMKCCH also constructs a record to be recorded on the error recording 
cylinder. Normally, DKKCCH returns control to the I/O supervisor after 
constructing an IOERBLOK and a record. However, if DftKCCH determines 
that system integrity has been damaged (system reset or invalid unit 
address, etc.), then CP operation is terminated. CP termination causes 
DKKCCB to issue a message directly to the system operator and place the 
processor in a disabled wait state with a recognizable wait code in the 
processor instruction counter. 
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Normally, when DMKCCH returns control to the I/O supervisor, the 
error recovery program for the device which experienced the error is 
scheduled. When the ERP receives control, it prepares to retry the 
operation if analysis of the IOERBLOK indicates that retry is possible. 
Depending on the device type and error condition, the ERP either effects 
recovery or marks the event fatal and returns control to the I/O 
supervisor. The I/O supervisor calls the recording routine DftKIOE to 
record the channel error. 

The primary system operator is notified of the failure, and DftKIOE 
returns control to the system and normal processing continues. 

If the channel check is associated with an I/O event initiated by a 
SIO in a virtual machine, the logout is reflected to the virtual machine 
in one of two ways, depending upon whether the channel check occurred at 
SIO time or later in an interrupt. If it occurred at SIO ti.e, then 
DMKYSI (or occasionally DMKYIO) calls upon DftKCCHRF to reflect the 
logout. If it occurred in an I/O interrupt, the dispatcher notices the 
channel check as it is reflecting the I/O interrupt to the virtual 
machine, and so, at that ti.e, DMKDSP calls upon DftKCCHRF to reflect the 
logout. 

CHANNEL CONTROL SUBROUTINE 

Control is passed to the channel control subroutine of DftKCCH after a 
SIO with failing status stored, or an I/O interrupt because of a channel 
control check, interface control check, or channel data check. 

If "logout pending" is indicated in the CSW, the CP teraination flag 
is set. The existence of real device blocks (RCHBLOK, RCUBLOK, 
RDEYBLOK), for the failing device address, is determined by a call to 
DMKSCNRU and an indicator is set if they do exist. An indicator is also 
set if the IOBLOK for the failing device address exists. A call to 
DMKFREE obtains storage space for the channel check record and the 
channel control subroutine builds the record. If the indicators show 
that the real device blocks and the IOBLOK exist, a call to DftKFREE 
obtains storage space and the channel control subroutine builds the I/O 
error block (IOERBLOK); if these blocks do not exist, the IOERBLOK is 
not built. The IOERBLOK is used for two purposes: 

1. The device-dependent error recording program (ERP) uses the 
IOERBLOK to attempt recovery on CP-initiated I/O events. If the 
I/O events that resulted in a channel check are associated with a 
virtual machine, the I/O fatal flag is set in the IOBLOK and the 
virtual machine is reset, cleared, and put into CP read status. 
The length and address of the channel check record is placed in the 
IOERBLOK and the IOERBLOK is chained off the IOBLOK. 

2. DMKIOECC uses the IOERBLOK to record the channel check record on 
the error recording cylinder. 

The channel control subroutine gives control to a channel-dependent 
error analysis routine to build or save the extended channel status word 
(ECSW). When the channel control subroutine regains control, eight 
active addresses are saved in the channel check record. 

If the CP termination flag is set, the I/O extended logout data fro. 
the channel check record is restored to main storage for use by SEREP. 
If the system operator is both logged on as a user and connected to the 
system, a message (DMKCCH603W) is sent to him advising hi. of the 
channel error. A LPSW is then executed to place the processor in a 
disabled wait state with a wait state code of 002 in the processor 
instruction counter. 
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If the CP termination flag is not set, a check is made to determine 
if an IOERBLOK was built by the channel control subroutine. 

If an IOERBLOK was not built, DMKIOECC is called to record the 
channel check record on the error recording cylinder. The system 
operator is then sent a message (DMKCCH6011 or DeKCCH602I) informing hi. 
of the error and control is then returned to DMKIOS to continue system 
operation. 

If an IOERBLOK was built, control is returned to DMKIOS, which calls 
the appropriate ERP. Whether or not recovery is successful, DMKIOS 
eventually calls DMKIOE to record the channel check record. DMKIOE 
examines the status of the in CSW error in the IOERBLOK to determine if 
it was a channel error; if so, it finds the length and pointer to the 
channel check record and records the error on the error recording 
cylinder. If this was not a channel error, DMKIOE continues normal 
processing. 

INDIVIDUAL ROUTINES 

A separate channel error analysis routine is provided for each type of 
channel for which DMKCCH can be used. The purpose of these routines and 
the channel control subroutine is to analyze the channel logout to 
determine the extent of damage and to create a sequence and termination 
code to be placed in the ECSW in the IOERBLOK. At system 
initialization, the correct model dependent channel recovery routine is 
loaded and the storage necessary to support the routine is allocated. 
The model-dependent error analysis subroutines and routines and their 
functions are as follows: 

Since all 
subroutine 
subroutine: 

of 
is 

these systems 
used to handle 

have 
all 

integrated channels one 
of these processor types. 

common 
This 

• Indicates CP termination if the ECSW is not complete, the channel has 
been reset, the reset codes are invalid, or the I/O interface is 
inoperative. 

• Moves the ECSW to the IOERBLOK 

• Moves the hardware stored unit address and the I/O extended logout to 
the channel check record 

• Sets the I/O extended logout area and ECSi area to ones 

• Returns control to the channel control subroutine 

The 2860 logout area is checked to determine if a complete logout 
exists; if not, CP termination is necessary. 
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A check is made in the logout area for validity of the CSW fields and 
bits are set in the channel check record's ECSW field to indicate bad 
fields. 

The channel logout is then checked and sequence codes are set based 
on the presence of a channel control check, or an interface control 
check. If a channel control check is present, the codes set are 
determined through parity. The count determines if parity is good and 
sets a resultant condition code. 

The logout area is examined to ensure that the unit address has valid 
parity and is the same address passed by DftKIOS. If so, the 
unit-address-valid bit in the ECSW is set. If the unit address is not 
valid, the unit-address-valid bit is reset to indicate the invalid 
condition. 

The ECSW field in the channel check record is moved to the IOERBLOK, 
if one exists. 

After completing the ECSW the 2680 routine moves the 2860 I/O 
extended logout into the channel check record, set the I/O extended 
logout area to ones, and returns to the channel control subroutine. 

If the channel failed to log out completely, at least part of the logout 
area is all ones. If a fullword of ones is found, a CP termination 
condition exists. 

A check is made in the logout area for ~lid CSW fields~ and bits are 
set in the channel check record's ECSW field to indicate bad fields. 

The termination and sequence codes are set depending on the presence 
of an interface control check or channel control check. If a channel 
control check is present, the codes set are determined through parity, 
count, and/or data transfer checks. For the 2870, parity can be 
determined directly from the channel logout. 

The logout area is also examined to ensure valid parity in the unit 
address and to ensure that the address is the same as that passed to 
DftKCCH by DMKIOS. If so, the unit-address-valid bit in the ECSW is set. 

The third word of the logout area is also analyzed for type II 
errors. If a type II error is found, a CP termination condition exists. 

The ECSW field in the channel check record is moved to the IOERBLOK, 
if one exists. 

Before returning to the channel control subroutine, the 2870 routine 
.oves the 2870 I/O extended logout into the channel check record and 
sets the I/O extended logout area to ones. 

This routine analyzes 9 words of the 28-word logout. 
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The 2880 analysis routine handles channel data checks, interface 
control checks, and channel control checks. 

Termination code 3 (system reset) is not set in the ECSW because the 
2880 channel does not issue system reset to the devices. Retry codes of 
o to 5 are possible •. 

Note: There are several catastrophic conditions under 
termination flag can be set, in the 2880 analysis routine. 

• The channel did not complete the logout. 

• The CSW is not reliable. 

which the CP 
They are: 

• The unit address in the I/O interruption device address field is not 
correct. 

Only a channel check record is needed if the channel has recognized 
an internal error and has recovered from it without any daaage. 10 
recovery action is necessary in these cases. 

If the channel address in the I/O interruption device address field 
does not aatch the channel address in the logout, a CP termination 
condition exists. 

If the channel vas doing a scan and the unit control word had a 
parity check a CP termination condition exists. If there was no parity 
check, there vas no damage during the scan and only a channel check 
record is required. 

Depending on the sequence the channel has entered, the termination 
and sequence codes are set; command address, unit address, and unit 
status validity is determined; and the sequence code is set valid. The 
ECSW field in the channel check record is moved into the IOERBLOK, if 
one exists. 

Before returning to the channel control subroutine, the 2880 routine 
moves the I/O extended logout into the channel check record and sets the 
I/O extended logout area to ones. 

ERROR RECORDING INTERFACE FOR VIRTUAL MACHINES 

The error recording interface provides a means of recording errors 
encountered by operating systems running in a virtual aachine under 
V8/370. If the virtual operating system is V8/370, it aust be the 
Release 2.0 version or later. An SVC 76 issued by a virtual machine is 
used to signal VM/370 that error recording is required. The SVC 
interruption handler in DMKPSA examines general registers 0 and 1 to 
determine if valid parameters have been passed. If valid paraaeters are 
not found, the SVC is reflected back to the virtual machine and no 
recording takes place. If valid parameters are passed, a pageable 
routine (DMKVER) processes the error record. 

DMKVER validates the record passed by the virtual aachine. If 
invalid conditions are found, no recording takes place. Control is 
returned to the SVC interruption routine in D8KPSA to reflect the SVC to 
the virtual machine as an SVC interruption. The action taken by the 
virtual machine is dependent on the operating system running in the 
virtual machine, not V8/370. If the record is valid, it is aodified by 
changing virtual information to real. The actual recording is 
accomplished by using existing aodules in DMKIOE and DMKIOF. 
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Control is then returned to the instruction following the SVC 76 
rather than reflecting the SVC. This eliminates the duplication of 
error recording in VM/370 and the operating system in the virtual 
machine. If DMKYER determines that the recording represented a 
permanent I/O error, a message is sent to the primary system operator. 

ERROR RECORDING AND RECOVERY 

The error recording facility is made up of four modules. 
(DMKIOE) is resident and the other three (DMKIOC, DMKIOF, 
are pageable. 

One module 
and DMKIOG) 

The error recording modules record temporary errors (statistical data 
recording) for CP generated I/O except for DASDs with a buffered log. 

The error recording routines record: unit checks, statistical data 
counter overflow records, selected temporary DASD errors, machine 
checks, chanLel checks, and hardware environmental counter sense data on 
the error recording cylinders of the system resident device in a for.at 
suitable for subsequent processing by the CPEREP command (DMSIFC). The 
recorder asynchronously updates the statistical data counters for 
supported devices. The recorder also initializes the error recording 
cylinders at IPL if they are in an unrecognizable format. 

When the recorder is entered from DMKIOS, it is entered at DMKIOERR. 
This entry is used for unit checks and channel data checks. A test is 
.ade of the failing CSW (located in the IOERBLOK) to see if the error 
was a channel error. If it was, control is passed to the routine for 
recording channel checks. 

The IOERBLOK sense data, IOBLOK flags, and VMBLOK privilege class are 
examined to determine if the error should be recorded. 

ERROR RECORD WRITING 

After an error record is formatted, it is added to the error recording 
cylinder using DMKRPAGT and DMKRPAPT. The error recording cylinders 
have page-sized records (4096 bytes). Each page contains a header (8 
bytes) which signifies: the cylinder and page number of the page (4 
bytes), the next available space for recording within page (2 bytes), a 
page-in-use indicator (1 byte), and a flag byte. Each record within the 
page is recorded with a 4-byte prefix. 

If an error record is too large to be added into a page, a new page 
is retrieved, updated with record, and placed back on the error 
recording cylinder with the paging routines. 

From two to nine cylinders are used for error recording; errors are 
recorded in the order in which they occur. The cylinders that are used 
for error recording are specified by the installation or system 
programmer at system generation time. If the error recording cylinders 
become 90 percent full, a message is issued to the operator using 
DMKQCNWT to warn him of the condition. If the cylinders beco.e full, 
another message is issued to inform the operator and recording is 
stopped. 

On the 3031, 3032, and 3033 processors, frame records are read from 
the SRF device and written on the error recording cylinders during 
initialization if no records exist after a CPEREP CLEARF operation. 

1-162 IBM VM/370 System Logic and Problem Determination--Volu.e 1 



If a channel check error is to be recorded, the recorder is entered 
at DMKIOERR or DMKIOECC. The channel check handler determines the 
entry_ A channel check error record is formatted. 

A machine check enters at DMKIOEMC. Pointers are passed from the 
machine check handler in registers 6 and 7 to locate a buffer where the 
machine check record and length are saved. A aachine check error record 
is recorded with the saved machine check logout and additional 
information. The machine check error record is written onto the error 
recording cylinder by using the paging routines. 

Hardware environmental counter records are formed using routine 
DMKIOEEV. This routine is scheduled by DMKIOS after control is returned 
from the ERP. Sense data information is stored in the IOERBLOK by the 
ERP. The record formed is called a nonstandard record. 

DMKIOEFM is called by DMSIFC (CPEREP command) via a DIAGNOSE 
instruction. DMKIOEFM 1S invoked to reset the specified error recording 
cylinders (if CLEAR, CLEARF, or ZERO=Y was specified). The clear is 
performed by resetting each page-header, space-available field. 
Pointers in storage are then updated to address the first available page 
on each of the error recording cylinders. Control is then returned to 
the calling routine. For details on the CPEREP com.and and EREP 
execution, refer to the !~37Q Q~!~~~ ~nd ~!!~! B~Q£ding Guide and 
OS/VS EREP publications. 

CLEARF on a 3031, 3032, or 3033 processor clears the cylinders, then 
causes the frame records to be read from the SRF device. 

DMKIOEFL is called by DMKCPI to find the first available page that can 
be used for error recording. The paging routines, DMKRPAPT and 
DMKRPIGT, are used to read the error recording cylinders' pages 
(4096-byte records). As each page record is read, it is examined to see 
if this record is the last recorded. If so, a pointer in storage is 
saved so recording can continue on that page record. Control is then 
returned to the caller. If any error recording cylinder is in an 
unrecognizable format, the error recording area is automatically 
reformatted by CP. 

DASD ERROR RECOVERY, ERP (DMKDAS) 

Error recovery is attempted for CP-initiated I/O operations to its 
supported devices and for user-initiated operations to CP-supported 
devices that use a DIAGNOSE interface. The primary control blocks used 
for error recovery are the RDEVBLOK, the IOBLOK and the IOERBLOK. In 
addition, auxiliary storage is sometimes used for recovery channel 
prograas and sense buffers. 

The initial error is first detected by the I/O interruption handler 
which performs a SENSE operation if a unit check occurs. Unit check 
errors are then passed to an appropriate ERP. If a Channel check is 
encountered, the channel check interruption handler determines whether 
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or not retry is possible and passes control to an ERP through the I/O 
interruption handler. DASD errors are processed as described below. 

Channel ~§ 

• I/O interface inoperative on a 3031, 
reflected to the virtual .achine if 
Otherwise, a wait state X'0002' occurs. 

3032, or 3033 processor is 
the channel is dedicated. 

• Channel control check is treated as seek check. It is retried 10 
times. 

• Interface control check is treated as seek check. It is retried 10 
times. 

• Channel data check is treated as data check. It is retried 10 ti.es. 

Equipment ch~k: Retry the operation 10 ti.es for 3330, 3340, 3350, and 
2305 devices; twice for the 2314 and 2319. 

!g ~ord !gy~g and ~issing ~~dre§§ ~arks: Recalibrate and retry the 
channel program 10 tiaes (2314/2319). 

No record found: Execute a READ HO!E ADDRESS and check ho.e address 
agains~seek--address. If they are the same, consider the error 
peraanent. If they are not equal recalibrate and retry the channel 
program 10 ti.es (2314/2319). For other devices, return to caller. 

~eek £h~ck: Retry the operation 10 times except that 3330/3350 seek 
checks are retried by hardware. 

Intervention ~equire~: Issue a message to console and wait for solicited 
device end. This procedure is repeated once. 

~Y2 2Y1 check: One retry of the operation. 

Data checks: For 2314/2319 retry the operation 256 tiaes, with a 
recalibrate being executed every 16th tiae. For the 2305/3340, retry 
the operation 10 times. For the 3330/3350, the operation is retried by 
hardware. 

Ov!££~~: Retry the operation 10 times. 

!issinq add~§§ .ark~~: Retry the operation 10 ti.es. 

~~g rej~£!: The command is not retried. 

~hainiDg chec~: Test for command reject. 
operation 10 tiaes. 

If not present, retry the 

~nviroA!enta! dat~ pres~1: Issue a BUFFER UNLOAD com.and and retry the 
operation. 

Track condition check: On 
condItion check-is-received 
alternate track software 
permanent error. CP does 
devices; this support is 
Recovery, ERP (D!KTRK)." 

CP I/O and Diagnose I/O, when a track 
fro. a device for which CP does not provide 
recovery, the condition is treated as a 
provide alternate track support for other 
described in the section "Alternate Track 
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The error recovery routine keeps track of the number of retries in 
the IOBRCNT field of the IOBLOK. This count determines if a retry limit 
has been exceeded for a particular error. On initial entry from DMKICS 
for an error condition, the count is zero. Each time a retry is 
attempted, the count is increased by one. 

The ERP preserves the original error CSW and sense information by 
placing a pointer to the original IOERBLOK in the RDEVBLOK. Additional 
IOERBLOKs, which are received from DMKIOS on failing restart attempts, 
are discarded. The original IOERBLOK is thus preserved for recording 
purposes. 

If after a specified number of retries, DMKDAS fails to correct the 
error, the operator mayor may not be notified of the error. Control is 
returned to DMKIOS.DMKIOS is notified of the permanent error by posting 
the IOBLOK (IOBST1T=IOBFATAL). The error is recorded via DMKIOS by 
D~KIOERR~ if DMKDAS and DMKIOE determine that the error warrants 
recording. 

If the error is corrected by a restart, the temporary or transient 
error is not recorded. Control is returned to DMKIOS with the error flag 
off. 

Before returning control to DMKIOS on either a permanent error or a 
successful recovery, the ERP frees all auxiliary storage gotten for 
recovery CCWs, buffers, and IOERBLOKs, and updates the statistical 
counters for 2314 and 2319 devices. 

The DMKIOS interface with the ERP uses the IOBSTAT and IOBFLAG fields 
of the IOBLOK to determine the action required when the ERP returns to 
DMKIOS. 

When retry is to be attempted, the ERP turns on the restart bit of 
the IOBFLAG field. The ERP bit of the IOBFL1G field is also turned on to 
indicate to DMKIOS that the ERP wants control back when the task has 
finished. This enables the ERP to receive control even if the retry was 
successful and allows the freeing of all storage gotten for CCWs and 
temporary buffers. The IOBRCAW is set to the recovery CCW string 
address. 

In handling an intervention-required situation~ the ERP sends a 
message to the operator and then waits for the device end to arrive. 
This is accomplished by a return to DMKIOS with the ERP bit in the 
IOBFLAG field set on and the IOBSTRT bit in the IOBFLAG field set off. 
When the device end interruption arrives, the original channel program 
which was interrupted is then started. 

The ERP flags of the IOERBLOK are also used to indicate when special 
recovery is being attempted. For example, a READ HOME ADDRESS command 
when a no record found error occurs. 

The other two indicators are self-explanatory and are explained in 
Figure 22. 

CP Introduction 1-165 



Field 

IOBFLAGIIOBFLAG IIOBST1T 
IOBERP I IOBRSTRT I IOBFAT1L Action To Be performed by DMKIOS 

I I 
1 I 0 I 0 Return control when solicited device end 

I I arrives 
I I 

1 I 1 I 0 Restart using IOBRC1W 
I I 

0 I 0 I 1 Permanent I/O error 
I I 

0 I 0 I 0 Retry successful 

Figure 22. Summary of lOB Indicators 

If the error is uncorrectable or intervention is required, the ERP 
calls DMKMSW to notify operator. The specific message is identified in 
the HSGPARH field of the IOERBLOK. 

ALTERNATE TRACK RECOVERY, ERP (DHKTRK) 

The software alternate track recovery support described in the following 
paragraphs applies only to the 3340/3344 disk. For 3330 and 3350 disks 
no software support is needed since the hardware performs alternate 
track recovery. No support is needed for the 2305 drum since the CE is 
able to rewire the device to use spare tracks in place of defective 
tracks. For the 2314 and 2319 disks no true alternate track recovery is 
provided by CP. But track condition checks from any device type are 
reflected back to the virtual machine. Therefore, even though CP itself 
cannot use a 2314 or 2319 cylinder that contains a defective track, it 
it possible for a virtual machine to use such a cylinder if it provides 
its own error recovery. To facilitate this, the VM/370 version of the 
IBCD1SDI program allows 2314 and 2319 minidisks to be formatted with an 
alternate track cylinder as the last cylinder of each ainidisk rather 
than using the last cylinders of the real disk for this purpose. 

The 3340 alternate track support applies to CP I/O, to Diagnose I/O 
(thereby giving alternate track support to CMS), and to SIO executed in 
a virtual machine. For CP I/O and Diagnose I/O, the alternate track 
recovery support essentially consists of directing (seeking) an 
interrupted channel program to an alternate track and restarting it. 
Later, in some cases, the interrupted channel program is directed back 
to the original cylinder and restarted there. For SIO in a virtual 
machine, the operating system in the virtual machine provides its own 
error recovery when CP reflects a track condition check to the virtual 
machine. 

On the 3340 disk, alternate tracks are assigned in the conventional 
alternate tracks cylinders at the high end of the real disk, not in the 
last cylinder of each ainidisk. Therefore a virtual machine may need to 
seek outside of its ainidisk extent. This occurs when an operating 
system in a virtual machine performs its own error recovery following a 
track condition cbeck. So for SIO issued from a virtual machine, CP's 
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alternate track support must permit the virtual .achine to escape fro. 
the confines of its minidisk to get to the alternate tracks assigned to 
the defective tracks of that minidisk. Yet at the same time CP must 
still prevent the virtual machine from accessing other tracks that it 
does not own. 

Since alternate tracks are assigned only in the conventional 
alternate tracks cylinders at the high end of the real disk, CP does not 
apply minidisk cylinder relocation values to a virtual machine's channel 
commands that reference alternate tracks. Similarly, CP does not 
unrelocate alternate track CCHH addresses returned by read home address, 
by read record zero, in sense information, or for error recording. 

Alternate ~~~~~ ~ard~~g Operation and I.plications 

The home address record (HA) on any track contains a flag byte with two 
bits that are involved in alternate track assignments. One bit, when 
set to one, indicates that the track is defective and that the track 
should have (and ordinarily does have) an alternate track assigned. The 
count field of record zero of a track with this bit set should point to 
(have the ceRa address of) the assigned alternate track. The second bit 
in the flag byte, when set to one, indicates that the track in which it 
appears is an assigned alternate track. The count field of record zero 
of an assigned alternate track should point back to ~ave the ceHH 
address of) the flagged defective track that it is assigned to. 

Before using the pointer in record zero of a flagged track to get to 
the corresponding alternate, it is considered good fora for an operating 
system to check the pointers both ways to see that each points to the 
other. CP performs two-way checks of the pointers for seeks to an 
alternate track initiated by Diagnose or by SIO in a virtual machine. 
For its own I/O, CP uses the forward record zero pointer without 
performing a two-way check. Performing a two-way check would decrease 
performance and should not be necessary since all of the record zero 
pointers were checked in both directions by the Format/Allocate program 
(DMKF!T) when the CP-owned disk was originally formatted. 

!ot~: the DASD Dump/Restore (DDR) program also checks the record zero 
pointers both ways when a tape is restored to a disk. 

Except for those channel commands that deal specifically with the 
home address and record zero, any atteapt to search or read or write on 
a track that is flagged as defective results in a unit check with "track 
condition check" indicated in the sense data. 

operations on an assigned alternate track can also result in a unit 
check with "track condition check" indicated in the sense data. But in 
this case it occurs when an attempt is made to leave the assigned 
alternate track, not when the operation is reading or writing on the 
track. The situations where trying to leave the alternate track results 
in a track condition check are: 

• Any multi-track operation 
• A record overflow operation 

The hardware does ~1 generate a track 
used to leave the track. This applies 
seek head. 

condition check when a seek is 
to any kind of seek, including 

When a channel program from a virtual machine SIO (or fro. a 
Diagnose) is allowed to access an alternate track, subsequent CCWs in 
the channel program .ust be prevented from accessing adjacent tracks in 
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the alternate track cylinder since these may belong to other virtual 
machines. A channel program may attempt a transition from one track to 
the next by any of the following: 

• Seek 
• Seek head 
• Multi-track search or read 
• Record overflow 

The full seek causes no problem: since it specifies the cylinder as 
well as the track, it causes the channel program to leave the alternate 
track and to return to a cylinder within the minidisk extent. It is 
certain to go back to the minidisk because the seek address was verified 
when the virtual CCWs were translated to real. 

The multi-track operations and record overflow operations also cause 
no problem, because, as explained above, these are caught by the 
hardware and result in a track condition check. 

The seek head is dealt with as follows. When a seek to an alternate 
track is encountered in a virtual channel program by CP during the CCW 
translation process, CP converts all seek head commands (in the real, 
translated CCWs) to an invalid CCW opcode (X'FF'). Then when the 
translated channel program is executed, it is interrupted (with a 
command reject) at each seek head CCW so that the track to which the 
channel prograa is seeking can be checked to see that it really belongs 
to the virtual machine that requested the I/O. Note that this only 
happens to channel programs that seek out of the minidisk to an 
alternate track. 

DMKTRKVA - When DMKCCWTR finds a virtual machine seeking out of its 
iInidIsk extent to what should be an assigned alternate track, it has to 
do a check of the backward record zero pointer to verify that the 
alternate belongs to that minidisk. So DMKCCWTR calls DMKTRKV1, passing 
the CCBH address of the alternate as input, and DMKTRKVA perforas CP I/O 
to read record zero of the alternate and then returns the pointer found 
in record zero to DMKCCWTR. 

QMKTRK~f - This is called by both DMKUNT and DMKVIO. Its function is to 
handle command rejects in channel programs initiated by virtual machine 
SIO when the channel program was found (by DMKCCWTR) to be seeking to an 
alternate track outside the minidisk extent. The command rejects result 
because, for these channel programs, any seek head commands have been 
invalidated (opcode changed to X'FF') in order to trap seek heads that 
might switch to another minidisk's track in the alternate track 
cylinder. 

Note: Even though DMKCCWTR may also find Diagnose I/O channel programs 
that seek directly to an alternate track and invalidate the seek head 
opcodes on these channel prograas, the command rejects resulting froa 
these channel programs are handled by DMKTRKIN, not by DMKTRKFP. 

Q~KTRKIN - This routine performs alternate track recovery for CP I/O and 
for Diagnose I/O both when the Diagnose channel prograa results in a 
track condition check and when a coamand reject results from a seek head 
whose opcode DMKCCWTR made invalid. The routine has nothing to do with 
alternate track recovery for SIO issued by a virtual machine. But it 
does share a few small subroutines with DMKTRKFP. 
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DMKTRKIN is called only by DMKD1SER, which in turn is called only by 
DMKIOS. These three routines work closely together during alternate 
track error recovery and the control flow back and forth between these 
routines is controlled to a great degree by flags in the IOBLOK and the 
IOERBLOK. 

The control blocks of major concern in this area are the RDEVBLOK, 
the IOBLOK, and the IOERBLOK. When an error occurs and DMKIOS makes the 
initial call to DMKD1SER (at the time of the first error associated with 
this IOBLOK), an IOERBLOK containing sense data has already been 
created; the IOBIOER field of the IOBLOK points to it. When D!KDASER 
gets control, it notices that this is a first call and it moves the 
pointer out of IOBIOER into RDEVIOER so that this first IOERBLOK, 
associated with the original error, can be kept over a period of time 
during which attempts may be made to retry the I/O operation. Daring 
these retries, further errors may cause new IOERBLOKs, pointed to by 
IOBIOER, to be sent back from DMKIOS~ Generally speaking~ RDEVIOER 
continues to point to the original IOERBLOK and new IOERBLOKs are 
created and sent back from DMKIOS after each retry that ends with an 
error. Generally, the new IOERBLOK from the failed retry is discarded 
before the next retry. But occasionally a new IOERBLOK is used by 
DMKD1SER or DMKTRKIN to replace the original IOERBLOK, so it is pointed 
to by RDEVIOER and the first original IOERBLOK is discarded before the 
next retry. This happens when the new error is deemed to be more severe 
than the original (DKKD1SER gives priority to channel checks) or when 
the original error gets corrected by a retry, but then the channel 
program fails on a later CCW (DMKTRKIN does this). 

Control flow back and forth between DMKIOS and DMKD1SER is controlled 
by the setting of the flags IOBERP, IOBRSTRT, and IOBFITIL, and has been 
described earlier in the section "D1SD Error Recovery, ERP (DftKDAS)." 

The control flow back and forth between D!KD1SER and DMKTRKIN is 
controlled by the flags IOERRDRO and IOERALTR and by a return code that 
DKKTRKIN passes back in register 1. Whenever either of the two flags is 
set, they cause DMKD1SER to call DMKTRKIN whenever DMKDASER gets control 
(which in this case happens after a retry), even though there is no 
track condition check indicated in the new IOERBLOK. The IOERRDRO flag 
indicates to DKKTRKIN that the retry being returned from was used to 
execute a channel program to read record zero. The IOERILTR flag 
indicates to DKKTRKIN that the retry being returned from is a restart of 
a user channel program (not strictly error recovery CCWs) that had a 
track condition check earlier. This means that invalidated seek head 
opcodes can be expected. 

Once a CP I/O or Diagnose I/O channel program has to be restarted 
because of a track condition check, the error recovery procedure 
invalidates (for Diagnose I/O only) all seek head opcodes in the channel 
program and sets the IOERILTR flag (indicating that alternate track 
error recovery is in progress) before proceeding. The IOERALTR flag 
remains set whenever any portion of the users channel program is being 
retried, until the channel program either ends successfully or ends with 
a permanent error. 

!ot~: The flag does not remain set continuously; there are breaks 
while the error recovery procedure takes time out to use its own channel 
program to read record zero (the channel program is passed back to lOS 
as a "retry"). At these times the IOERRDRO flag is set instead of the 
IOERALTR flag. 
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During the further execution of a Diagnose Channel prograa, 
invalidated seek head opcodes may be encountered once the IOEBILTB flag 
is turned on. CP channel programs do not use seek head. The nuaber of 
these opcodes encountered may be several, or none at all, depending on 
the user's channel program. Also, these invalidated seek heads may be 
trying to seek off of an assigned alternate track (usually to the next 
logical track) or they aay have no involvement with flagged tracks at 
all, again depending on the nature of the user's channel program. 
Whenever the channel program is stopped by an invalidated seek head, a 
determination is made of whether or not it is trying to get off of an 
alternate track. This determination is made by looking at the current 
cylinder number (available in sense data taken at the time of the 
command reject) and seeing whether or not it falls within the alternate 
track cylinder area at the high end of the disk. If the seek head ~ 
R2i trying to get off of an alternate track, there is no problea and the 
subject channel program is restarted with a seek to the current cylinder 
and to the track specified by the invalidated seek head. If the seek 
head ~~ trying to get off of an alternate track, record zero of the 
alternate track is read first to get the cylinder nuaber of the 
defective track. Then the subject channel program is restarted with a 
seek to the cylinder of the defective track, but to the track specified 
by the invalidated seek head. 

TAPE ERROB RECOVEBY, ERP (D!KTAP) 

Error recovery is attempted for user-initiated tape I/O operations to 
CP-supported devices that use the DIAGNOSE interface. The primary 
control blocks used for error recovery are the RDEVBLOK, the IOBLOK, and 
the IOERBLOK. In addition, auxiliary storage is used for recovery 
channel programs (repositioning and erase). 

The interruption handler, D!KIOS, performs a SENSE operation when a 
unit check occurs. Tape errors are then passed to D!KTIP. The sense 
information associated with a unit check is contained in the IOERBLOK. 
If a channel check is encountered, the channel check interruption 
handler determines if retry is possible and passes control to the ERP 
through the I/O interruption handler. 

When an error is encountered and ERP receives control, D!KTAP 
determines if this is the first entry into the ERP for this task. The 
IOBBCNT (lOB error count) field of the lOB is zero on initial entry. On 
this first entry, the pointer to the IOEBBLOK is placed in the RDEVIOEB 
field of the BDEVBLOK. This preserves the original error CSW and sense 
information for recording. Thereafter, IOEBBLOKS are discarded before a 
retry is attempted or a permanent error is passed to 105. 

The ERP looks for two other specific conditions. If the error count 
field is not zero, entry must be due to a recovery attempt. Thus, it aay 
be a solicited device end to correct an intervention-required condition 
or a retry attempt for either tape repositioning or channel prograa 
re-execution. 

The EBP keeps track of the number of retries in the IOBRCNT field of 
the IOBLOK to determine if a retry limit has been exceeded for a 
particular error •. If the specified number of retries fails to correct 
the error, the error is recorded and D!KIOS is notified of the peraanent 
error by turning on a status flag in the IOBLOK (IOBSTIT=IOBFITIL). 

If the error is corrected by DMKTIP, the temporary error is not 
recorded and control is returned to DMKIOS with error flags all off. 
When repositioning is required in order to attempt recovery, additional 
HRP flags are contained in the IOERBLOK to indicate paths for specific 
errors (that is, data check on write must reposition, erase, and then 
reissue original channel program). 
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All error recovery is started the same except for 
intervention-required errors. The IOBFLAG is turned on to indicate 
RESTART (IOBFLAG=IOBRSTRT), and the IOBRCAW (IOBLOK Restart CAW) is 
filled with the restart channel address word. In addition, an IOBFLAG 
flag is turned on to indicate that the ERP is in control so that control 
can be returned to ERP during all tape error recovery (IOBFLAG=IOBERP). 
In the case of an intervention required error, the ERP sends a message 
to the operator, and then returns to D~KIOS with indications that tell 
DMKIOS the HRP is waiting for a device end on this device. This is done 
by clearing the restart flag and returning to DKKIOS with only the 
IOBERP flag on. 

When ERP has determined a permanent error situation or successfully 
recovered from an error, all aux~liary storage obtained for recovery 
CCWs, buffers, and IOERBLOKs is freed before a return is made to DKKIOS 
(see Figure 22 for a summary of the lOB indicators), also, the 
statistical counters for 2400, 3410, and 3420 devices are updated. 

If the error is uncorrectable or operator intervention is necessary, 
HRP calls the message writer to write the specific message. 

3270 REMOTE SUPPORT ERROR RECOVERY 

Recovery from errors associated with binary synchronous lines, and the 
related channel and transmission control unit hardware is processed by 
DMKBSC. Recovery from errors associated with data and control 
processing by the reaote station (the device) as defined by rellote 
status and sense byte definition (see IB~ ~27Q I~~QrmatiQ~ Qis2!~I 
Compon~n! ~g2££!E!!Qn,) is processed by DKKRGF. Control blocks 
associated with these errors are the COtTASK, the RDEVBLOK, the BSCBLOK, 
the NICBLOK, the IOBLOK, and the IOERBLOK. 

The interruption handler, DKKIOS, performs a SENSE operation upon 
detection of a unit check condition (IOERBLOK). The related sense data 
is analyzed as it relates to the previous operation (CONTASK or BSCBLOK, 
whichever is applicable). If a channel check is encountered by the 
channel check interruption handler, the channel check interruption 
(DKKBSC) procedures determine if recovery can be attempted. If it 
cannot be retried, that operation is aborted and an appropriate message 
is sent to the system operator. 

Depending upon the error encountered, ERP receives control and either 
DKKBSC or DMKGRA and DKKGRB determines if this is the first entry into 
the ERP for this task. The IOBRCNT (lOB error count) field of the lOB 
is zero on initial entry. On this first entry, the pointer to the 
IOERBLOK is placed in the RDEVIOER field of the RDEVBLOK. This 
preserves the original error CSW and sense information for recording. 
Thereafter, IOERBLOKs are discarded before a ret~y is attempted or a 
permanent error is passed to lOS. 

The ERP looks for two other specific conditions. If the error count 
field is not zero, entry Ilust be due to a rec overy attempt. Thus, it 
may be a solicited device end to correct an intervention-required 
condition or a retry of channel program execution. 

The ERP keeps track of the number of retries in the IOBRCNT field of 
the IOBLOK to determine if a retry lillit has been exceeded for a 
particular error. If the specified number of retries fails to correct 
the error, the error is recorded and DMKIOS is notified of the permanent 
error by turning on a status flag in the IOBLOK (IOBSTAT=IOBFATAL). 
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If the error is corrected, the temporary error is not recorded and 
control is returned to DMKIOS with all error flags off. 

When ERP has determined a permanent error situation or successfully 
recovered from an error, all auxiliary storage obtained for recovery 
CCWs, buffers, and IOERBLOKs is freed before a return is made to DMKIOS 
(see Figure 22 for a summary of the lOB indicators). Also, the 
statistical counters for 3270 are updated. 

The Attached Processor Environment 

Attached processor support is requested by specifying AP=YES on the 
SYSCOR macro. For a complete description of system generation 
considerations, see !~37Q Pla~~i~g ~ng ~Y§1~~ §~n~£~1ion §~ide. 

CP Initialization for the Attached Processor 

1~~ ~Isteml11Q ~rin£i~!~2 Qf QEeration, has a detailed discussion of 
prefixing that is necessary for understanding the initialization done 
for the attached processor. 

PROCESSOR ADDRESSES 

The CP initialization routine, DMKCPI, begins normal processing by 
storing the physical, main processor address -- usually X'OO' -- in the 
IPUADDR field in the PSA at location absolute zero. (Prefixing has not 
yet been established.) The logical processor address is computed by 
doing a logical OR of the physical address with X'40' and is stored in 
the PSI in LPUADDR. The logical value is used by the CP LOCK manager to 
avoid using a zero value. The physical value is used for signaling 
between the two processors. 

If AP=YES was coded on the SYSCOR macro, DMKCPI uses the SIGP 
function to see if the attached processor is available. If so, its 
physical and logical addresses are stored in the PSA in IPUIDDRX and 
LPUADDRX, respectively. If the attached processor is not available, 
APUBOBLB is set to 1. If the multi-processing option is installed, 
message DMKCPI959w is sent to the operator. 

PSA SETUP 

The top two 4K pages of storage are marked (in the CORTIBLE) as being 
CP-owned and are used as the PSAs for the two processors. The addresses 
of these two pages are stored at PREFIXA and PREFIXB in the PSI at 
location absolute zero. DMKAPI copies the information from the PSI at 
location absolute zero to the new PSA locations. In the PSI designated 
for the attached processor, PREFIX! and PREFIXB are switched. Thus, on 
either processor PREFIXA always represents the current processor and 
PREPIXB the other processor. The values of IPUADDR, LPUADDR, IPUIDDRX, 
and LPUADDRX are also switched so that IPUADDR and LPUIDDR always 
contain the processor addresses of the current processor and IPUADDRX 
and LPUADDRX contain the other processor addresses. 
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LOCKING 

To provide system integrity, VK/370 attached processor support is 
designed around one global system lock, a VKBLOK local lock, and several 
system local locks for specifically identified queues or .odules. 

All of the control program runs under the global system lock except 
specifically identified paths. If the lock cannot be obtained, the 
function is deferred by storing the necessary information in the VKBLOK 
appehdage and stacking that VKBLOK for later processing. That processor 
then takes a special unlocked path through the dispatcher to dispatch a 
new virtual machine. In some situations the processor cannot defer the 
requested function and spins on the lock until it becomes available. 

To ensure system integrity along 
local locks have been defined. These 
are held for short periods of time. 

the special unlocked paths, various 
locks are basically spin locks and 

Each VKBLOK contains one lock, called VMLOCK, which is used by routines 
that need to serialize certain virtual machine related resources. These 
resources include the following: 

1. Any unlocked or unshared pages belonging to the virtual machine. 

2. Any of the unshared translation or backing store tables defining 
the address space of the virtual machine. 

3. Certain fields of the VKBLOK that are modified by routines that do 
not hold the system lock~ Some of these fields are V!PSW, VKGPBS, 
and VKBSTAT. 

The dispatcher obtains the VKBLOK lock before a virtual .achine is 
dispatched and also before a CP request or an I/O request is unstacked. 
When a virtual machine is dispatched, the VKBLOK address of this virtual 
machine is saved in the processor's PSA in the field BUNUSEB. Nor.ally 
this virtual machine is also unlocked by the dispatcher when it is 
entered after an interrupt handler has finished processing. When 
BUNUSEB is still locked, the PSA field LASTUSEB is equal to BUNUSER. 
When BUNUSEB is unlocked, LASTUSEB is set to ASYSVK. 

When a CP request or an I/O request is unstacked, the associated 
virtual machine is locked and the VKBLOK address is placed in register 
11. When the dispatcher is entered after a CP request or an I/O request 
has been serviced, the virtual .achine whose VMBLOK address is in 
register 11 is locked and will be unlocked by the dispatcher. This 
virtual machine may not be the same virtual .achine that was locked when 
the CP request or the I/O request was unstacked. 
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A CP routine must lock another virtual machine for any of the 
following reasons: 

1. The routine, or a routine it calls, accesses any unshared page of 
the virtual machine. 

2. The routine, or a routine it calls, alters any field of the VMBLOK 
that is serialized only by the VMBLOK lock. 

3. The routine, or a routine it calls, could be interrupted and an 
exit taken to the dispatcher. 

The original YMBLOK lock must be released before gaining the new 
lock. 

Figure 23 shows the modules that obtain the VMBLOK lock for a virtual 
machine other than the one requesting the service. 

There are situations when a CP routine may access a virtual machine 
without locking it. If the CP routine, or any routine it calls, is only 
altering VMBLOK fields that are serialized by the system lock, locking 
the virtual machine is not necessary. For example, to process the SET 
PRIORITY command for a virtual machine, locking the virtual machine is 
not necessary since the altered VMBLOK field, VMUPRIOR, is serialized by 
the system lock. But to process the SET FAVORED com.and, locking the 
virtual machine is necessary since some of the V!BLOK fields altered, 
such as VMRSTAT, are only serialized by the VMBLOK lock. 

DMKLOKFR 

DMKLOKRL 

DMKLOKTR 

DMKLOKDS 

Free Storage Lock 

Run List Lock 

Timer Request Queue Lock 

Dispatcher Queues Lock 
CPEXBLOK Queue Lock 

deferred execution blocks 
processor related blocks 

IOBLOK/TRQBLOK Queue Lock 

These are system spin locks that are held for very short periods of 
time. The control program code that runs without the global system lock 
must manipulate these queues and these locks insure system integrity 
along the unlocked paths. 

If you have user-defined areas that are used by more than one virtual 
machine and you need to serialize their use, you will need to define 
your own locking conventions. You can use the LOCK macro to obtain and 
release a PRIVATE lock. VML370 ~I§!~A f£ogr~!!~~~~ 2uig~ has details on 
how to code the LOCK macro. 

MACHINE CHECK HANDLER IN ATTACHED PROCESSOR 

A machine check interrupt is initially handled without the global system 
lock. DMKMCH determines if the error requires system termination, 
virtual machine termination, or simply recording and continuation. If 
the system was in a wait state or a virtual machine was in control and 
the system is not to be terminated, the machine check handler requests 
the global system lock with the defer option. If the lock can be 
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DMKGRF 

DMKLOG 

DMKMID 
DMKMSG 
DMKMSW 
DMKNES 

DMKNLD 

DMKPAG 

DMKPTR 
DMKQCN 
DMKRGA 
DMKRGB 

DMKRNH 

DMKSPL 

DMKVCA 
DMKVCH 

DMKVDA 

DMKVDD 

DMKVMC 

Figure 23. 

Action 

Locks the virtual machine that was last dispatched. 
Locks the virtual machine just built. 
Locks the virtual machine being set as favored. 
LOCKS the virtual machine associated with a real device 

block. 
Locks the virtual machine whose virtual device is being 

reset when a real device is halted. 
Locks each virtual machine in order to prepare the VMBLOK 

for uniprocessor mode. 
Locks the virtual machine whose storage is being locked or 

unlocked, or for whom accounting is being done. 
Locks the virtual machine receiving transferred spool 

files. 
Locks the virtual machine of the dialed system, the virtual 

machine of the line being dropped (DMKDIADR;, or the 
virtual machine that owns the channel-to-channel adapter 
being coupled. 

Locks the virtual machine associated with a real device 
block. 

Locks the virtual machine being reconnected or the virtual 
machine being autologged. 

Locks the virtual machines receiving messages at midnight. 
Locks the virtual machine receiving a message. 
Locks the system operator. 
Locks each virtual machine active when the NETWORK SHUTDOWN 

command is processed. 
Locks the virtual machine associated with a real device 

block. 
Locks the virtual machine associated with a queued I/O 

request. 
Locks the virtual machine from which a page will be stolen. 
Locks the system operator. 
Locks the virtual machine associated with a NICBLOK. 
Locks the virtual machine associated with a CONTASK or a 

NICBLOK. 
Locks the virtual machine of the destination user for a 

console task or the virtual machine associated with a 
remote teleprocessing line. 

Locks the virtual machine receiving a transferred spool 
file or the virtual machine owning a spooled reader 
file" 

Locks the virtual machine of the coupled-to CTCA. 
Locks the virtual machine to which the channel is being 

attached, or the the virtual machine from which the 
channel is being detached. 

Locks the virtual machine involved in attaching or 
detaching a real device. 

Locks the virtual machine involved in detaching a real 
device. 

Locks the virtual machine to which the caller is 
communica ting. 

odules that Obtain Additional VMBLOK Lock 
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obtained, normal DMKMCH processing continues. If the lock cannot be 
obtained, DMKftCH stacks a CPEXBLOK with CPftCBLK set and exits to 
DMKDSPRU. This CPEXBLOK causes processing to resume at DMKftCHSE with the 
global system lock held. Any machine checks that occur before the 
CPEXBLOK processing has completed are considered recursive machine 
checks and handled appropriately. If the control program was in control 
and the system is not to be terminated, the machine check handler saves 
status in the CPEXBLOK, set CPMCHLK and reloads MCOPSW. CPftCHLK is set 
to prevent the dispatcher from starting any new work on this processor 
until the machine check processing has completed. 

DMKMCH passes control to DMKftCTPT if the system is running in 
attached processor mode and a decision has been made to terminate the 
system. In general, if a virtual machine was running when the machine 
chsck occurred, only that virtual machine is terminated. 

DMKMCTPT determines if the system can continue and if the processor 
can continue. For the attached processor, if the machine check was not 
a clock error and the control program was not in control, the virtual 
machine running at the time of the error is terminated. If the machine 
check was a clock error on the main processor or the control program was 
in control on either processor, the other processor is signalled to stop 
and store status and a wait state PSW is loaded on the failing 
processor. An attempt is made to issue message 610W to the operator 
before the main processor is stopped. If the machine check was a clock 
error on the attached processor and the control program was not in 
control, the main processor is signalled via an external call to 
initiate automatic processor recovery with an indicator to continue 
processing. 

The malfunction alert interrupt handler (DftK!CTftA) receives control 
from the external second level interrupt handler. If the malfunction 
alert came from the main processor, a 001 wait state PSW is loaded. If 
the malfunction alert came from the attached processorand a virtual 
machine was in control, an indication is set to terminate the virtual 
user and CPAPBPND is set for processor recovery. If the attached 
processor was in supervisor state, message 610W is sent to the operator 
and a 013 wait state PSi is loaded. If the attached processor was in a 
wait state, CPAPRPND is set for processor recovery. 

The automatic processor recovery routine (DftKMCTPB) receives control 
from the external SLIH or the dispatcher. If the system is to continue 
processing, the vary processor offline routne (DftKCPUUP) is called. 
DMKCPUUP examines the chain of virtual machines for attached processor 
affinity and shared segment pointers. Any shared segment pointers for 
the attached processor are switched to point to the main processor 
shared segments. All the system control blocks and save areas necessary 
to run in attached processor mode are also freed. The time froa the 
first timer request queue element is placed into the clock comparator 
for the main processor. 

While preserving the maintained fields in the absolute zero area, the 
main processor's prefix storage area is copied to the absolute zero area 
and prefixing is stopped. The attached processor operational flag is 
turned off in the absolute zero area, and the prefix storage areas for 
the main and attached processors are freed. The pages and DISD slots 
held by the attached processor for shared segments are freed by D!KPGT 
and DMKPTR. A message (194I) is issued, and return is made to DftK!CTPR. 
For any virtual machines with affinity to the attached processor, 
DMKMCTPR resets the affinity for each, issues message 6211, and puts the 
machine in console function mode (if the virtual machine is not 
disconnected). If a virtual machine is to be terminated, the virtual 
machine is reset, messages 616I and 6191 issued~ Normal return canses 
the system to continue processing in uniprocessor mode. 
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The action that. the machine check handler takes for a given situation 
is determined by the error itself,' the operating environ.ent of VM/370, 
and whether the system was performing a CP function or a virtual machine 
function -- or the system was not performing at all (a loaded wait state 
condition when the error occurred). Figure 24 clarifies the action the 
system takes for the gi ven si tua tions. 

I VM/370 Processing IVirtual Machine processing 
I I 

I 

I 
I 

Error Condition I uniprocessor attached processor I uniprocessor attached processor I 
I I I 
I Main Attached Main I attached I 
I I I 

Invalid machine I 1 1 1 1 1 1 I 
check interrupt I 
code 

Invalid PSi 1 1 1 1 3 3 
data 

Register, 1 1 1 3 3 
Program Ilask 
instruction 
address invalid 

System damages 1 1 1 1 3 3 

TOD or CPU 1 1 1 1 1 3,4 
Clock Errors 

Multibit 1 1 1 3,2 3,2 3,2 
(solid) Storage 
error 

Multibit 1 1 1 3,2 3,2 3,2 
(intermi ttent) 
storage error 

Storage Protect 1 1 1 3 3 3 
Key (solid) 
failure 

Storage Protectl 2 2 2 2 2 2 
(intermittent) I 
failure I 

I 
Malfunction I 5 1 1 5 1 3,4 
alert I 

Channel 1 1 1 1 1 1 
inoperative 

Legeng: 
I 1 = load wait state PSi 
I 2 = refresh for retry operation 
I 3 = terminate the virtual .achine 
I 4 = automatic processor recovery 
I 5 = Not applicable 

Figure 24. Condition/Action Table for Uncorrectable Errors 
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For external interrupts that can occur in attached processor .ode 
(time-of-day sync check, malfunction alert, external call, and emergency 
signal), DMKPSAEX gives control to DMKEXTSL. DMKEXTSL does the 
following for each kind of interrupt: 

Malfunction alert 

• Call DMKMCTMA, which will either load a disabled wait state on the 
appropriate processor or initiate automatic processor recovery, to 
allow the system to run in uniprocessor mode. If a user was running 
at the time of the malfunction alert he is terminated. 

SHUTDOWN Emergency Signal 

Issued to the attached processor prior to shutting the system down. 

• Turn off APUOPER in each PSA to indicate that the attached processor 
is not operational. 

• Load a 008 disabled wait PSi. 

• Disable channel zero. 

• Pass control to the dispatcher at DMKDSPRU. 

QUIESCE Emergency signal 

• Give control to the dispatcher at DftKDSPRU, which will load a wait 
PSW that is enabled for external calls only. 

SYNC Emergency Signal 

Issued by DMKCLKMP when the clocks are no longer synchronized (low order 
synchronization). 

• Give control to DMKCLKAP to synchronize the 
processor. If the set clock fails, the 
terminated with a CLK003 abend. 

CLKCHK Emergency Signal 

clock on 
attached 

the attached 
processor is 

• Give control toDMKCLKCC. If the clock on the attached processor is 
not synchronized with the main processor (high order synchronization) 
or is not set, then a flag is set to cause DMKCLKMP on the main 
processor to synchronize the clocks. The attached processor is then 
put in a wait state enabled for external interrupts. If the clock is 
not working, the attached processor is terminated with a CLK003 
abend. 

APR External Call 

• Give control to DMKMCTPR to allow the system to run in uniprocessor 
mode. 

RESUME External Call 

Cancels a previous QUIESCE. 

• Give control to the dispatcher at DMKDSPRU. 
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WAKEUP External Call 

"wake-up" an idle processor. 

• If the system was running a user, reload the external old PSW. 

• If the system was not running a user, then try to obtain the SYSTEa 
lock. 

• If the SYSTEM lock is obtained, give control to the dispatcher at 
DMKDSPCH. 

• If the lock is not obtained, give control to the dispatcher at 
DMKDSPRU. 

DISPATCH External Call 

Inform the other processor of a processor related CPEXBLOK. 

• Try to obtain the global system lock. 

• If the system lock is obtained, go to the dispatcher at DMKDSPCH. 

• If the lock is not obtained and the system Was in a wait state, go to 
DMKDSPRU. 

• If the lock was not obtained and the system was not in a wait state, 
reload the external old PSi. 

Time-of-Day SYNC Check 

• Call DMKCLKSC. DMKCLKSC signals the attached processor to quiesce. 
It then sends message DMKCLK970W to the operator and calls D8KCLK8P. 
DMKCLKMP issues a SYNC emergency signal to synchronize the clocks. 
DMKCLKSC issues a RESUME signal to allow the attached processor to 
continue. 

• If the SYSTEM lock is held, go to the dispatcher at DHKDSPCH. 

• If the SYSTEM lock is not held, go to the dispatcher at DHKDSPRU. 

I/O Subsystem 

The I/O subsystem of V8/370 runs under the global system lock on either 
the main processor (processor with I/O capability) or the attached 
processor (processor without I/O capability). The I/O first level 
interrupt handler (DHKIOSIN) is the only exception; it runs unlocked 
during its normal error free processing. The main processor owns all 
real I/O blocks (RCHBLOK, RCUBLOK and RDEVBLOK). DHKIOSII always runs on 
the main processor because only the main processor can receive I/O 
interrupts. All other routines that set any fields within the real I/O 
control blocks or that are dependent upon the status of a real I/O 
control block remaining static, must use the SWITCH macro to force their 
processing to the main processor. All routines within DHKIOS with the 
exception of DHKIOSRW, reissue the SWITCH macro whenever loss of control 
is a possibility, to ensure that processing remains on the main 
processor. 

The SWITCH macro tests to see if it is running on the attached 
processor or the main processor. If it is running on the attached 
processor it issues an SVC 24 to transfer control to the .ain processor 
and to resume execution at the next sequential instruction. 
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If DKKIOS receives an unsolicited interrupt or an I/O error for 
scheduled I/O, a call is made to DKKFREE for either an IOBLOK, CPEXBLOK, 
or an IOERBLOK. DKKFREE will ensure that control is returned to the 
processor that initiated the request. 

Shared Segment 

The shared seqment suufunction of VK/370 (DftKITS, DftKCFG, DftKCFB, 
DKKPGS, and DKKVKl) runs under the global system lock on either the main 
processor or the attached processor. All protected shared segments are 
duplicated in a system that is generated for attached processor mode and 
that is initialized on a machine with the multiprocessing feature. 
DKKCFG obtains sufficient storage to construct the duplicate page and 
swap tables in contiguous storage. The SHRTIBLE SHRPIGE pointer points 
to the page and swap tables for the main processor, and the page and 
swap tables for the attached processor are at a fixed displacement from 
the page and swap tables for the main processor. DftKCFG initializes 
both sets of page and swap tables. Initially, the two swap tables point 
to the DlSD locations specified in DKKSBT. However, as the pages are 
read into storage and then stolen, each shared page is allocated its own 
DlSD slot and is pointed to by only one swap table entry. 

The last user to purge a shared system causes both sets of page and 
swap tables to be released. 

One shared page table is reserved for use by each processor. This 
includes both problem state and supervisor state execution on behalf of 
a virtual machine. To accomplish this, each time a virtual machine 
running a shared system is locked, a test is made to determine whether 
or not the virtual machine was last serviced on this processor. If it 
was last serviced on the other processor, all of its shared page table 
pointers in its segment tables are switched to this processor's shared 
pages. 

DKKPTR is able to steal a shared page from a shared page table 
reserved for the processor it is running on without notifying the other 
processor. The virtual page could not appear in the look-aside buffer 
of the other processor. 

The dispatcher releases the VKBLOK lock on LlSTUSER following the 
check for pending interrupts (assuming no fast redispatch possible) 
unless the virtual machine was running one or more shared systems. In 
the latter case the VKBLOK lock is not released until the DftKVKl scan 
for a changed page is completed. 

DKKVKA scans all protected shared segments that the virtual machine 
used. For every changed page that it finds, DftKVKl checks whether or 
not the system lock is held. If the system lock is held, the changed 
page is returned to CP free storage. If the system lock is not held, 
DKKVKl marks the page table entry as invalid, marks the swap table entry 
as in transit, and indicates that the core table entry is on the free 
and flush lists. The other virtual machines can continue to use the 
shared segments. The changed pages are replaced when the next reference 
to the changed page is made. 

If the shared segment is violated, an error message (DKKVft1456) is 
sent to the violator, and he is placed in console function mode. The 
user may examine his PSW and registers to determine what caused the 
viOlation. The user enters the BEGIN command to resume execution at the 
point of interruption. 
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CP Method of Operation and Program 
Organization 

This part contains the following information: 

• CP Program Organization 

• Use of the Annotated Flow Diagram 

• Virtual I/O Operations and Interruption Processes 
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CP Program Organization 

Use of the Annotated Flow Diagram 

The following text sections, which describe each major CP function, are 
annotated flow diagraBs. These diagrams, consisting of logic labels and 
commentary, describe the general flow and use of CP logic modules and 
their relationship to other modules while performing a specific function 
or task. The annotated flow diagrams do not contain references to error 
messages, abnormal termination conditions, or most control block field 
labels. This avoids complexity and makes the general logic of CP and 
its related tasks more understandable to the user. With 
"understandability" as the key, obtuse and complex logic that is used 
for obscure and seldom used functions is not described. Also the flow 
diagram does not indicate nor describe every entry point encountered in 
a function. Nor do the diagrams illustrate the innumerable times that 
commonly used modules are utilized. DftKFRE and DftKCVT, the obtaining 
and returning of free storage and the number base conversion modules are 
such examples. Annotated flow diagrams are arranged by function and 
subfunction. Titles for these functions and subfunctions also precede 
annotated flow text and labels. The text in the charts is prefixed by 
underscored and capitalized entry points and labels. Entry points are 
indicated by seven or eight characters; the first three characters are 
DMK. Labels are indicated by prefixing with a comma and the 
six-character module identification. 

The annotated flow diagrams in this section do not reflect V!/370 use 
of the MSS. If there is an MSS attached to the VM/370 system, consult 
Appendix B in this volume for flow diagrams of those functions that 
utilize the MSS (such as logging on a virtual machine that has a 
mimidisk defined on an MSS 3330V voluae}0 

Note: Annotated flow diagrams are not to be construed as trace material. 
The dynamics of CP operations preclude the use of the annotated flow 
diagrams, as they are shown in this manual, as traces of CP functions. 

VM/370 CP Interruption Processing 

SVC INTERRUPTIONS - PROBLEM STATE 

DMKSVCIN 
--Entry for SVC 

problem mode 
replaced. 

DMKCFMBK 

interruptions from problem or supervisor states. For 
and ADSTOP (SVC X 'B3'), the overlaid instruction is 

---console function mode is entered. 
DMKSVCIN 
-~-proble. state SVC 76 (X'4C') check for valid parameter passing. 
~MKVER~, ~~~!]~Q 

Determine the operating SCP used in the virtual machine by examining 
passed parameters in RO and R1. 

~~KS!£, SV£!~~ 
For invalid parameter passing, error recording is not performed. 

DMKIOEVR 
--~he-SVC is reflected to the user. 
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DMKIOFVR 
-- on-corr~ct parameter reflection, record the error. 
DMKSVC, REFSVCB 
---aEFSVCB--Is-ca11ed if TRACE SVC was in effect or if the virtual 

machine's page zero is not in real storage. Obtains the system lock 
before continuing. If the system lock is not immediately available, 
REFSVCB defers the interrupt and exits to DMKDSPRU. 

DMKTRCSV 
-~-DMKTRC module is called if TRACE SVC was invoked. 
DMKPRGRF 
---r~tracing is not active, flag user as being in instruction wait 

state and reflect the SVC back to the user. 
DMKSVC 
---rf-the virtual machine's page zero is in real storage. generate and 

store an old SVC PSi. Fetch the new SVC PSi. If there is no PSi state 
change, store user's new PSi in RUNPSi, restore registers and 
dispatch via LPSi. 

DMKSVC, REFSVCA 
-~f- there-Is a PSi state change, obtain the system lock before 

continuing. If the system lock is not immediately available, defer 
the interrupt and exit to DMKDSPRU. 

DMKDSPB 
---Check the altered PSi. 

SVC INTERRUPTIONS - SUPERVISOR STATE 

~MKSVC, SVCQ1~ 
Entry is for a system failure and is a SVC 0 or SVC 4 abend 
condition. 

DMKDMPDK 
---perform partial or full real storage dump. 
DMKCKPT 
---Checkpoint the system. 
DMKCPINT 
---perform an automatic IPL if indicated. 
DMKSVC, SVCLINK 
--~ntry-VIa-Sic 8 provides linkage to a called routine in R15. 
DMKPTRUL 
---r~ca11ed routine is not resident, page it in and return control to 

the caller by loading the SAVERTN into the old PSi and then load the 
old PSi. The caller's addressabi1ity, SAVEAREA address and return 
address are maintained in a new SAVEAREA. 

QMKSVC, SV~B~% 
Entry via SVC 12 return control from the called routine to the 
calling routine and restores addressabi1ity via R12 and R13. 

DMKPTRUL 
--~~a-nonresident module, unlock page to return it to DISD. 
Q!1KSV~, SV~R1~~ 

Entry via SVC 16 to release the current SAVEAREA used by SVC 8 and 
12~ Return to caller. 

DMKSVC, SVCGET 
--~ntry via-SVC 20 to obtain a new SAVEAREA. Return to caller. 
~l1KS!~, SV~~!l% 

Entry via SVC 24 to switch control to the main processor. 

EXTERNAL AND CLOCK INTERRUPTION REFLECTION 

DMKPSAEX 
--~ntered via the interruption key on system console, adjust accounting 

to charge for supervisor overhead. If problem Bode, attention 
interruption, update the virtual machine PSi from the external old 
PSi. 
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DMKPSA, EXI]YI~! 
Exit to dispatcher, if there is no logged-on operator, or the 
operator is disconnected, or there is no active terminal. If the 
operator was logged on and the external interruption key was pressed, 
disconnect the operator's terminal. 

DKKQCNCL 
Clear all console requests. 

DMKSCNRD 
----If-the device is a terminal or graphic device, issue HIO to the real 

device. 
DMKDSPCH 
-~xit-to the dispatcher. 
QKKPSA, EXT~Q~~! 

For 3704/3705, convert resource identifier for the NCP terminal for 
the indexable entry into the NICBLOK for the associated VMBLOK, then 

DMKRNHND 
---aeset all BTUs. 
DMKDSPCH 
- Exit-to the dispatcher. 
!2MKPSA, EXT!!~Q 

Upon location X'80' timer interruption, indicate the user end of the 
time slice by storing flag in the VMBLOK's VKOSTAT. 

~~KDSP~], ~lH~!2~PRQ 
If the system lock is held or is available, exit to the main entry of 
the dispatcher, DMKDSPCH. Otherwise, exit to DKKDSPRU. 

12~KP~!, EXII!~~! 
Upon processor timer interruption, VMTLEVEL in VKBLOK as a real 
processor timer interruption. 

DMKTKRVT 
---Simulate the interruption. 
!2~KD~g~~, Q~~Q~R!Q 

If the system lock is held or is available, exit to the .ain entry of 
the dispatcher, DMKDSPCH. Otherwise, exit to DMKDSPRU. 

DMKPSA, EXTCKC 
---Upon clock-comparator interruption reflection 
QMKSCH~2 

Use the printer to unchain the active TRQBLOK. Call DMKSTKIO. 
DMKSTKIO 
---Stack the block. 
DMKDSPCH, DMKDSPRU 
--~~the system-lock is held or is available, exit to the main entry of 

the dispatcher, DMKDSPCH. Otherwise, exit to DMKDSPRU. 

MONITOR INTERRUPTION PROCESSING 

DMKKOR 
--~he VM Monitor data collection component uses both sample and trace 

techniques. Selected system counters are sampled by routines entered 
periodically via TRQBLOK •. Selected events are traced upon execution 
via monitor call instructions embedded at strategic points in the 
control program. 

DMKMORTI 
---riQBLOK gives control here every 60 seconds (unless specified 

otherwise with the MONITOR INTERVAL command), and a new TRQBLOK is 
immediately stacked via call to DMKSCHST, to request a return to the 
same entry point 60 seconds later. Control register 8 monitor mask 
is used to determine which of the three sampled data classes 
(PERFORM, USER, DASTAP) are enabled. Appropriate counters are 
sa.pled using special subroutines for each class and the data is 
stored in the monitor buffers. Upon completion, goes to dispatcher. 
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1 
4 0 
6 0,1 

DMKENTTI 

Data Items Collected 
Softvare--ana--hardware utilization, contention, 
activity counters 
Corresponding items for APU 
VMBLOK user resource consumption and status 
DASD and tape activity counters 

and 

-- Entered via TRQBLOK every two seconds (unless specified otherwise 
with the MONITOR INTERVAL command). A new TRQBLOK is i.mediately 
stacked via a call to DMKSCHST to specify return of control to the 
same entry point two seconds later. This subroutine is a high 
frequency (relative to the PERFORM, USER, DASTAP sa.pler) I/O status 
sampler. All channels are tested for a busy condition with a TCH 
instruction. All control units and devices are tested for a busy 
condition by examining the appropriate CP control blocks. The data 
obtained is accumulated for later sampling by the DASTAP class of 
data collection in a class 6 (DASTAP) code 2 (I/O status) record. 
The subroutine DMKENT62 performs this collection after the standard 
class 6 (DASTAP) code 1 record has been collected by MONCOD61 in 
DMKMONTI. 

DMKMONMI 
--~ntered from DMKPRG after a monitor call in a class currently enabled 

(as defined in CR 8 mask) has been executed by CP in supervisor 
state. The .onitor call instruction number and code number stored by 
the hardware in the PSA are used to index branch tables to reach the 
appropriate data collection routines. As necessary, the data is 
stored in the monitor I/O buffers before output. Upon completion, 
control returns to instruction after monitor call. 

Class ~gg§ ---1- 0 
1 
2 
3 

2 2 
3 
4 

5 0 
7 0 
8 0 

DMKMONPR 

lct~!~!I-Bei~~onitore~ 
Begin console read 
Console output 
End console read 
Console sleep 
User dropped from queue 
User added to queue 
User added to eligible list 
privileged instruction being simulated 
SIO for DASD SEEK 
Add queue, drop queue more detailed 
consuaption data 

resource 

-~ll--data collection subroutines use a common buffer management 
subroutine to obtain sufficient space in the monitor buffers. When 
not enough space is available, a switch is made to the next buffer in 
the chain and the full buffer is scheduled for output via a CPEXBLOK. 
I/O is handled by DMKIOSQR if tape is in use, or by DftKftIliO if a 
spool file is in use. If data collection gets ahead of buffer output 
and all the monitor buffers are filled, a temporary suspension 
occurs. 

DMKMONIO 
-- Handles normal and abnormal completion of buffer output to disk or 

tape. For normal completion, the buffer used for I/O is made 
available for further data collection; if the next buffer is already 
full, its output is immediately scheduled. If a suspension was in 
effect, data collection is immediately resumed using the freed 
buffer. (RQte: Suspensions should be eliminated by increasing the 
buffer allocation, using the MONITOR co.mand or the SYSMON macro.) 
Special tape conditions that can be handled include end of tape and 
permanent error. 
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DMKENTKC 
-~ered via CPEXBLOK at midnight if automatic monitoring to spool 

file is in effect and it is required to close out the current file 
and continue monitoring with a new file. DMKENT satisfies the 
nucleus residency requirements of CPEXBLOK entry point and acts as a 
stepping stone to DMKMIA~ Goes to DMKDSP after successful call to 
DMKMIAKC. 

DftKMIAKC 
---Sets-up a request to invoke a MONITOR CLOSE command in DMKMCCCL. 
~MKMCC£1 

Executes MONITOR 
processing. 

CLOSE command and calls DMKMIACC to co.plete 

DMKMIACC 
-- Invoked by the 

chain the spool 
data reduction 

MONITOR CLOSE command to close the spool file and 
file block to the reader of the virtual machine where 
is to take place. Starts new spool file if 

appropriate. 

DMKENTST 
-~ered via TRQBLOK due to previous determination by automatic 

monitoring facilities that a MONITOR START SPOOL command should be 
issued. This entry satisfies the need for CP nucleus residency and 
immediately calls the pageable DMKMIAIN. 

DMKMIAIN 
---Suilds a message buffer containing a MONITOR START SPOOL command and 

calls D5KMCCCL. 
~MKM~~~1 

Executes MONITOR START SPOOL command. DMKENTST gives control to 
DMKDSP after successful execution. 

DMKENTET 
---Entered via TRQBLOK due to previous determination by automatic 

monitoring facilities that a MONITOR STOP command should be issued at 
this time. This entry satisfies the need for CP nucleus residency 
and immediately calls the pageable DMKMIAEN. 

DMKKIAEN 
-- Bulls a message buffer containing a MONITOR STOP command and calls 

DMKMCCCL. 
~~KMC££1 

Executes MONITOR STOP command. DMKENTET gives control to the 
dispatcher after successful execution. 

DMKMIAST 
----Entered from DMKCPI when it is determined that automatic monitoring 

has been requested via the SISMON macro in DMKSYS and that TRQBLOKs 
should be queued via calls to DKKSCHST to invoke a MONITOR START 
SPOOL command and a MONITOR STOP command at specified times in the 
future. If monitoring is required to start immediately because the 
start time bas passed, a CPEXBLOK is built to give control to 
DMKENTSC, which invokes the DMKMIAIN mechanism described above. 

All other DMKMCC, DMKMNI and DMKMIA entry points are used as a result 
of the processing of MONITOR commands or special conditions. 

Three Class 0 monitor call codes have been reserved for special 
purposes. They are used without actually executing monitor calls, but 
as a result of MONITOR command processing. They are: 

Class Code ---0- 97--
98 
99 

Function 
Write-header record after MONITOR START co.mand 
Write trailer record after MONITOR STOP com.and 
Write suspension record when data collection resumes 
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PROGRAM INTERRUPTION PROCESSING 

Q~KPRGI!! 
For a program interruption received while in supervisor mode 
(indication of CP module error) and IBTRDR+1 does not indicate 

MONITOR CALL (X'40') exit to -
Ql1KPRG, CP~!RQR 

Send abend message to the system opera tor. 
DMKDMKPK 
-- Duip-storage and initiate loading (via IPL). 
DMKPRGIN 
---Par-supervisor state and MONITOR CALL save registers in in DMKPRGPR. 
DMKPRGMI 
---OO-MONITOR CALL interruption processing (DMKMON). 
Q~KPRG,'PRN~~!! 

For paging exception X'11' and HC mode with translation on call 
DMKVATEX. 

DMKVATEX 
---Process the exception. 
DMKPRGIK 
---Par-paging exception, x '11' and EC mode with translation off, and 

enabled for I/O interrupts and PAGEX on call DftKVATPF. 
DMKV!!~~ 

Process the pseudo page fault. 
QMKPRG, PAG~!~~ 

For all other page fault conditions go to DftKPTRAB. 
DMKPRG, OBSLOCK 
-- The systei--Iock must be obtained before DftKPTRAB is called. If the 

system lock is not immediately available, defer the interrupt and 
exit to DMKDSPRU. 

DMK/PTRAN 
- Bring in the page from the auxiliary device. 
DMKDSPCH 
- Exit-to dispatcher. 
DMKPRG, PRNSTAT 
---Par segment-exception X'10' with EC mode on and translation on call 

DftKVATSX. 
DKKVATSX 
---Process the exception. 
DMKPRG, PRGSIftI 
-- For the--segaent exception, X'10' does not follow the above 

parametersi process it as an addressing exception. 
]2MKPRG, TRA!!~~! 

Process X'12' translation exceptions. 
DMKPRG, PRG01 
---par prIvIleged or operational exception of a virtual machine in 

supervisor mode, examine ITRPR+1 if X'01' or '02' call DftKPRVLG. 
DMKPRVLG 
---Process the exception. 
QMKPRV, DM!~i§~~ 

For virtual machines in problem mode, store the users new program PSi 
in VMBLOK VMPSi. 

DMKPSASV 
---When- the program interrupt occurs and the users page 0 is not 

resident or the virutal machine is in HC mode, paging is performed. 
DMKDSPB 
---Check the new PSi. 
DMKPRVLG 
---ValIdate the privileged operation indicated in VMINST and perform the 

service. 
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Code 
I'OS' 
X'09' 
X'44' 
X'80' 
X'82' 
X'9C' 
X'9D' 
X '9E' 
X'9F' 
X'AC' 
X' AD' 
X· B l' 
X'B202' 
X'B203' 
X'B204' 
X'B206' 
X'B207' 
X'B208' 
X'B209' 
X'B20A' 
X 'B20B' 
X'B20D' 
X 'B6' 
X'B7' 
X'BA' 
X' BB' 

Q,Eeratio,!! 
SSK - Set storage key 
ISK - Insert storage key 
EX - Execute instruction 
SSM - Set system mask 
LPSi - Load PSi 
SID - Start I/O 
TID - Test I/O 
HID - Halt I/O 
TCH - Test Channel 
STNSM - store, then AND system mask 
STOSM - store, then OR system mask 
LRA - Load real address 
STIDP - Store processor ID 
STIDC - store channel ID 
SCK - Set TOD clock 
SCKC - set TOD clock comparator 
STCKC - Store TOD clock comparator 
SPT - Set CPU timer 
STPT - Store CPU timer 
SPKA - Set PSi key from address 
IPK - Insert PSi key 
PTLB - Purge TLB 
STCTL - Store control registers 
LCTL - Load control registers 
CS - Co.pare and swap 
CDS - Compare double and swap 

DMKPRV, LOC!~~ 
The system lock must be obtained before other supervisor routines are 
called. If the system lock is not immediately available, defer the 
interrupt and exit to DMKDSPRU. 

DMKHVCAL 
---on--Privileged operations of DIAGNOSE X'83' and the associated 

function code, perform the service. 
DMKVSIEX 
~ecute privileged I/O operations of SIO, HIO, TIO and TCH. 
DMKTMRTN 

Perform privileged operations related to TOD clock, TOD clock 
comparator and the processor timer. 

DMKPRGSK 
Program interruption is reflected back to the user 
instruction operands, unsupported instruction operand 
DIAGNOSE '83' function codes that are not a multiple of 4. 

on invalid 
codes and 

Virtual I/O Operations and Interruption Processes 

CTCA OPERATIONS BETiEEN TiO VIRTUAL MACHINES 

DMKVSIEX 
---virtual I/O operation is reflected to DMKVCA, the channel adapter 

module, for processing. 
J211KVCA2~ 

For SIO, check if the CTCA is coupled. If not coupled, call 
DMKDIASM. 

DMKDIASM 
- Simulate return status. 
JlKKY~!, VCRSTAft~ 

For a coupled CTCA, analyze operations resulting in X-side (read) and 
Y-side (write) of the data transfer operation. 
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DMKVCA, VCASIOB 
---netected-Interruptions are presented to users via stacked IOBLOKs and 

DMKSTKIO. 
~~!!~!I~ 

CTCA TIO activity is determined by examining Y-side information to 
determine mode and activity. 

DMKVCASH 
---cTci-HIO and HDV is processed by determining the conition code to 

present and whether the Y-side should be notified. 
~~KVf!RQ 

CTCA process results from RESET xxx or SYSTEM RESET commands. The 
CTC! status is reset but the CTCAs are not uncoupled. 

DMKVCARS 
---Uncoupling CTC! is achieved in the VDEVBLOK (VDEVNRDY flag) idle CTC! 

plus an invoked DETACH xxx or user LOGOFF. Return to calling 
routine. 

SCHEDULING I/O FOR CP AND THE VIRTUAL MACHINE 

DMKI02~~ 
Entered via SVC. Entry point indicate a CP I/O event as indicated in 
the IOBLOK. For start request, increment the SIO count in the 
RDEVBLOK and start the device if it is available. If not (device 
busy or already scheduled) queue the IOBLOK and return the operation 
to the caller. 

~~KIOS~! 
Entered via SVC. Entry point indicates virtual machine initiated I/O 
event. Preserve VMBLOK address in Rll, turn off IOBCP bit in the 
IOBLOK, add 1 to SIO count in the VDEVBLOK (or RDEVBLOK). Process 
the SIO if there is any available path to the device. If not, queue 
the IOBLOK and return the operation to the caller. 

STANDARD DASD I/O INITIATED VIA DIAGNOSE 

DMKDGDDK 
---perform si.ple disk I/O of a standard format. Entry is via DMKHVC 

code X'18'. 
DMKSCNVU 
---rInd-device related to SIO cuu address. 
DMKFREE 
-- Allocate storage for IOBLOK and RCWTASK. 
DMKGDDK 
---SuIld and check the CCW string. 
~~KIOS~! 

Execute I/O. On completion, post condition code (and error return 
code in R15, if detected). 

DMKDSPCH 
-~ilt-to dispatcher. 
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GENERAL I/O OPERATION INITIATED VIA DIAGNOSE 

DMKGIOEX 
---Perform general I/O operation. Entry is via DMKHVC code 20. 
DMKSCNVU 
---Pind-device related to SIO cuu address. 
DMKFREE 

Allocate storage for the IOBLOK. 
DMKCCWTR 
----Buila the read CCW list. 
Q11KIQ~2! 

Queue the I/O request for execution. 
DMKGIO, DIAGRTN 
---On-interruption return, check status. 
~1!KU!!:£:~ 

If no proDiem encountered, free storage used for ccw string and 
IOBLOK. 

DMKGIO, DIAGRTN 
---aeflect-the-condition code and return code to the user. 
DMKDSPCH 
-~It-to dispatcher. 
DMKUNTRN 
---on-returned error condition, convert real CSi to virtual CSi and set 

in user's page O. 
DMKGIO, GIO£!!~ 

Exit via SVC 12. 

VIRTUAL MACHINE I/O INSTRUCTION SIMULATION AND INTERRUPTION REFLECTION 

DMKVSIEX 
-- Entry from DMKPRV to simulate I/O per VMBLOK's VMINST field. 
~11KV~l, VIQ~!Q 

On detected SIO, call -
DMKSCNVU 
---ro-Iocate VCHBLOK, VCUBLOK, and VDEVBLOK for the cuu called per SIO 

instructione 
DMKVSIEX 
---netermine device availability and set condition code accordingly. 
Q11KIQ~2! 

If the operation is warranted, schedule the operation. 
~!1KVSI, VIQ~!Q 

For TIO, check device status, pending interrupts, and set appropriate 
condition codes. 

~~KVSI, VIO.!!!Q 
For BIO, check for dedicated channel, CE, CU, or device busy 
condition, and subchannel busy and set appropriate condition codes. 

~~KY~l, VIQ!:~'!! 
Check for dedicated selector or busy channel and check for pending 
abnor.al interruption and set appropriate condition code. 
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Ql!KVIQ'!! 
Entry from DMKDSP to process the reflected virtual interruption. 

Dl!KSCNVU 
--~ocate the VCHBLOK, VCUBLOK, and VDEVBLOK. 
DMKVIOIN 
-- Analyze blocks and reflect condition code to user. If condition code 

equals 1 (cc=1), save status from the real device (if real device) 
and DMKUNTFR. 

D!!KUNTFR 
-~ranslate and store CSi in user's page O. 
~MKVIO, VIO~~l 

On T IO or BIO, free the device and set CC=1. 
DMKFRET 
---Pret storage for the IOBLOK. 
DMKDSPCH 
--~xit-to dispatcher. 

VIRTUAL CONSOLE SIMULATION 

DMKVSIEX 
-~ry for virtual console activity comes from the SCP stored in the 

user's virtual machine. The program's generated CCws and data are 
reflected to the attached terminal used by the virtual machine 
operator. 

DMKVCNEX 
---rocate and .ove non-TIC CCis from the users virtual storage to a 

VCONCTL block. 
~!1KVC!, GEI~~! 

Update CAi and CSi in respective control block. 
DMKVCN, VCNRD 
---Per read-operation, build a read console buffer VCONBUF for the input 

to be read from the terminal. 
~MKQCN!!~ 

Queue a console read request. 
DMKVCNEX 
---Set-return address in VCONCTL VCNRDRET field. 
DMKVSPVP 

Spool console activity if SPOOL CONSOLE START specified. 
DMKDSPCH 
- Exit-to dispatcher. iait for completion. 
DMKVCN, VCNiR 

Calculate and obtain free storage (VCONBUF) necessary for the write 
to console operation. 

~MKVCN, VC!I!~!!: 
Translate and bring in user's data page and move it into VCONBUF. 

12MKQ£!iiT 
Queue a console write request. 

DMKDSPCH 
--~iIt-to dispatcher. 
~MKV~!i, VCN2!~! 

ON a sense operation, set CE and DE 
PCI flag in the PSi if the PCI flag 
flag if warranted. Move the sense 
storage as designated by the CCW. 
reflect status and count. 

in the virtual PSi. Reflect the 
was set in the CCW •. Set the IL 
data from the VDEVBLOK to user 

Update VDEVBLOK's VDEVCSW to 
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~M!£!, YC!££l 
On completion of I/O operation, set appropriate status for command 
reject, not ready protection check, incorrect length, channel program 
check. Set appropriate CC and CSW in users page o. Otherwise post 
pending interruption status in YMBLOK, YCHBLOK, VCUBLOK, and 
VDEVBLOK. 

~8KYCN, FL!§!~~! 
If command chaining, process the next ccw. 

DMKDSPCH 
-- Exit-to dispatcher. 

LOCAL GRAPHIC I/O AND INTERRUPTION PROCESSING 

QKKG!!~~! 
Entry for local graphic device enable and disable function (from 
DMKCPVEN ~nd unstacked CPEXBLOK) ~ Invoking CP ENABLEjDISABLE 
commands, start or terminate local 3270 display (and supported print 
devices) and certain system console activity. 

DMKFREE 
---Performs enabling function. Gets storage for IOBLOK and TRQBLOK 

generation. 
~1!KGRF, LOGQ~~!! 

Form and write out the logo at the screen. 
DM!2ll, ATT!!!!!! 

Unsolicited attention for RDEVBLOK (enabled). 
DMKBLDVM 
---Suila LOGON VMBLOK for logon process. 
~MQ11!H~ 

Enter console function mode for terminal input. 
DMKIOS2! 

Schedule request to clear screen preparatory to logon. 
DMKDSPCH 
--~iI~to dispatcher to wait for interruption. Successful logon per 

the next interruption begins the operation of building the user's 
virtual machine. 

DMKSCNRU 
-- From- the IOBLOK, locate the real device blocks related to the 

interruption. Analyze IOBLOK CSW and condition code and the I/O 
operation to determine read/write sequential action. For unit error, 
retry 10 times (if applicable). If recovery fails, log off. For 
ATTN interruptions, attempt to log on the new user if unsolicited 
ATTN occurs. Otherwise, set up for READ CCW string. 

DMKFREE 
---aet-storage for function and build CONTASK, IOBLOK, TRQBLOK. 
~!KIOS2!! 

Issue the SID. 
DMKDSPCH 
---Wait-for the response. 
DMKGRFIN ---rociI 3270 display and certain system console interruption entry from 

dispatcher. On response of CE and DE, go to auxiliary processing 
routine address in TRQBLOK extension TRQBCRT and execute the 
processing routines: 

!.Q.Y:t:!.ru! 
CONRETBF 
RD8INT 
GRFCF! 
SETREJ 
SETMOR 
SETWNG 
RDEXIT 
STRTREAD 
NOCTL 

Function 
completIon of a write CONTASK 
Completion of a buffer read 
Execute console function 
Set no accepted tiaer 
Set more ••• timer delay 
Set 10 second clear warning 
Clear bufferS after PF keys 
Set read status 
Process next CONTASK or go idle 
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DMKGRF, RDATA 
---Process-read response of data plus ENTER key. 
DMKCNSED 
--~dlt-and modify length count. Move data to caller's buffer. 
Q~~~!!! 

Schedule rewrite to screen (unless inhibited) • 
QMKIOS2R 

Perform start I/O. 
DMKDSPCH 
--~xit-to dispatcher. 
DMKGRFIC 
---intry point to process CONTASKS queue for local 3270 and 3066 

devices. 
DMKFREE 
--~et-storage for IOBLOK and TRQBLOK. 
DMKGRF, BLDCCWS 
--~iecute-CONTASK, if appropriate. If not -
DMKDSPCH 
-~xit-to dispatcher. 
DMKGRF, RDMINT 
--~or read-return, determine function key action and write response (if 

appropriate) via KEITEL. 
DMKGRFTI 
--~ntry point for processing timer interrupts. 

LOCATE AND VALID1TE AN 151M READ SEQUENCE 

Q~KIS~!~ 
Entry from D!KCCW modules to locate and modify an lSI! CCW string. 
Using the IOBLOKs IOBC1W locate the RCWT1SK. Check for the lSI! read 
CCW. 

Q~KI~~, CHK!Q 
Check for the correct 151M sequence as follows: 

1. The last CCW in the RCWTASK is a TIC. 
2. This RCWTASK points to the next RCWT1SK with a minimum of 2 

CCWs. 
3. The first modified CCW is in real storage. 
4. The last byte of the 151M read overlays the operation code of 

the first CCW in the next RCWT1SK. 
5. The TIC in the RCWT1SK is to the next RCIT1SK's first CCW. 
6. The date address of the first CCI in the next RCIT1SK is the 

same address of the lSI! read+1 as it is in real storage. 

DMKFREE 
---Storage obtained for seven double words save block. 
DMKISM, CHKTSK2 
-- Institute-the 151M read modification as follows: 

1. Set the read to point to the save block data area. 
2. Set the CP TIC to point to the modified CCI in the same block. 
3. Set the modified CCI (seek head) in the save block to point to 

the save block data area. 
4. Set the CP TIC in the save block to return to the RCIT1SK 

following the modified (seek head) CCW. 
5. Set the search cel in the RCWTASK to point to the data area in 

the same block. 
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DOUBLEWORD SAVE BLOCK 

Read Address I (2) TIC Address 

Unused 

Read Data Area 
I 

I (3) !odified CCW 

(4) TIC to RCWTASK 

Real Read CCW 

Real TIC CCW 

~~KI~1!, CH!S!~!S~ 
Return to DKKCCW module via SVC 12. 

SCHEDULING CP lND VIRTUAL ~ACHINE I/O OPERATIONS AND INTERRUPTION 
HANDLING 

~~KIOS2!! 
Entry to process CP generated I/O. Flag the IOBLOK as a CP generated 
event. Initiate I/O if path to real device is free (available). If 
not, queue the IOBLOK and return to caller. 

~~KIO~2! 
Entry to process I/O for virtual aachine I/O operations. !ark IOBLOK 
as not CP initiated. Save V!BLOK address. If path to the VDEVBLOK 
or the VDEVBLOK is busy queue the IOBLOK and return to caller. 

~~KIOS, IO~!!!~! 
If available status, start the I/O and return to caller. 

DMKIOS, IOBSTART 
---rl-I/o--request has not been reset, save the address of the active 

IOBLOK and set device busy. If the device is being reset, unflag 
scheduled device and scheduled control unit. Stack the IOBLOK and 
restart the device. 

~1!KIOS, IOS§!Q 
Set the subchannel path busy and chain the active IOBLOK fro. the 
RDEVBLOK. 

DMKIOS, IOSSIO 
-~ocate--caIler's CAW and issue the SIO. Check SIO co.pletion. 

Returned condition code sets sequel action. 
cc = 0 indicates successful start 
cc = 1 CCW stored, initiate sense operation 
cc = 2 Busy condition, retry or requeue IOBLOK 
cc = 3 Fatal error (not operational), stack the IOBLOK and return to 

caller 
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DKKIOSHA 
--~ry point for halting a device. If device is not active, return to 

caller. If IOBLOK active, reset the IOBLOR to halt the device and 
mark the device reset in RDEVBLOK. 

DKKIOS, IOS10KI 
--~~the-channel path is busy with a burst mode operation, stack the 

IOBLOK to halt the operation when the channel path becomes available. 
Return to caller. 

DI1KIOSIN 
-~try from I/O new PSi. Check old PSi. If problem mode, save 

processor status in the VMBLOK. 
DMKSCNRN 

Locate RCHBLOK, RCUBLOK, and RDEVBLOKs for interruption unit. 
DMKVIOIN 
---Process dedicated channel interruption condition. If control unit 

end or channel available interruption occurs, restart the operation, 
if interruption does not occur stack it. 

DMKIOSIN 
--~the IOBLOK is not active on RDEVBLOK interruption. call DftKIOS. 
~MKIOS, IOSENSE 

Schedule sense operation, then go to dispatcher. 
DMKIOS, IOSRS!R~ 

For PCI or CE interruptions, copy and stack the IOBLOK. 
~MfNS1! 

Process PCI or CE interruptions, if related to local graphic device 
or nondedicated TP line. 

DMKIOS, DOSERSE 
For split seek complete interrupt, rechain the seek and reschedule 
operations. 

DMKSTKIO 
-- Stack IOBLOK and restart any units freed by the interruptions. 
DMKDSPCH, DMKDSPA 
---rj-the syste.-Iock is held or is available. exit to the main entry of 

the dispatcher, DMKDSPCH. Otherwise, exit to DftKDSPA to try to 
redispatch RURUSER. 

TERMINAL CONSOLE I/O CONTROL, START/STOP, 3210, 3215, AND OTHERS 

DMKCRSEN 
---Per-unstacked CPEXBLOK, on enable or disable function, check current 

status of the current real device and set flag in RDEVFLAG. Build 
CONTASK and IOBLOK. 

~~nOS2!! 
Issue SIO for enabling or disabling function and check return. 

DP.lKDSPCH 
--~iIt-to dispatcher. 
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DMKCNSIC 
-- Entry from DMKQCN module. Build I/O CCi string as defined by the 

console device type. Also select the proper line code to interface 
with the device. Place in CONTASK. For output CONTASK determine the 
correct translation table applicable to terminal communications 
(DMKTBL). To append proper control character to the data stream for 
the particular device type, refer to the following labels: 

• ~1!KC!t§, !NCiT!! 
Te1etypewri ters 

• DMKCNS, INC2741 
2741;-3761---

• DMKCNS, INC1050 
1050;-1051 ---

• R~g!.§, INC321Q. 
3210, 3215 

~l1KC!~, IN~I!!~ 
Attempt to start I/O by halting the current operation, if the 
operation is a "prepare" CCW or the input is a read and the 
forthcoming output is a priority write CONTASK. 

DMKFREE 
---aet-storage to build IOBLOK, if needed. 
Rl1KCNS!! 

Set return address in IOBIRA. 
~l1KIQ'§2~ 

Start I/O. If busy condition encountered build CPEXBLOK and queue for 
1a ter exec uti on. 

DMKDSPCH 
--~iIt-to dispatcher. 

~MKCNS!!, C!BREAK 
For an actIve-input task halted, RDEVFLAG=RDEVHIO to process priority 
output task. 

DMKFREE 
---SuIId CONTASK for reverse break CCWs. 
~l1KC!~, CN~~!~!! 

Move the input CONTASK following the last priority write output 
CONTASK on the chain. 

~MKC!~, CN~!Q!!~ 
For unit check with intervention required, assume an attention 
interruption and build a "prepare" CCi for the 2741 • 

.!HH~£!~, CN SL Q5iI 
For unit check and timeout condition - logoff the virtual machine and 
re- enable the line. 

DMKCNS, CNSRTRY ---Per dati-check and other conditions, retry the previous operation. 
~11!£2!~! 

Process co.pleted output CONT1SK. 
DMKCNSIN 
---rnterpret interruption status and CCW residual count for input 

CONTASK completion. 
~11!£!~, CNI!£! 

Validate input data and control characters and translate to EBCDIC 
froll line code. 

DMKTRMID 
--~ttempt to identify, if applicable, the line code identification; 

PTTC/EBCD or correspondence. 
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DMKCNSED 
perform line editing of the input buffer. 

Rl1KC!!~, CNSR!~l 
Prepare and issue control CCWs to request status infor.ation fro. the 
terminal. 

~MKC!~l!, ~!~~~!~ 
For control task interruption return, examine the interruption status 
according to control task function: 

• Rl1KCN~, ~NSTA! 
Reset control task. 

• DMKCNS, CNSCTID 
Device identifIcation. 

• Rl1KCN~, ~NSCTP~ 
Attention signal. 

12MKCNS, CNSCTPR 
Write "VM/370 Online" interpretation of response deter.ines retry, or 
build new CONTASK and execute or stack or process next CONTISK. 

DMKQCN~! 
Process completed CONTASK requests. If no tasks re.ain for the 
terminal, set IOBLOK's IOBIRA to DMKCNSIN and link the IOBLOK to the 
user. 

DMKDSPCH 
-- Exit-to dispatcher. 

CONSOLE SCHEDULING 

RMKQ£!!RR 
SVC entry to build CONTASK for input data. Set the input buffer to 
zeros. 

DMKFREE 
----Get-storage to build CONTASK. 
~MKQC1!, ENQ!!~!!~ 

Stack CONTISK on RDEVBLOK, if RDEVCON was zero. If not, exit to the 
appropriate interrupt handler per RDEVTYPC and RDEVTYPE or -

DMKSPCH 
Exit to dispatcher. 

RMKQCN!! 
SVC entry to build CONTASK for output data. Strip trailing blanks 
from output message, .odify byte count and determine real device 
destination. 

DMKFREE 
-- Get-storage to build output CONTASK. 
12MKQCN, WRR~£! 

Update CONTASK CCW message byte count for the message text, terminal 
and line control information and (if appropriate) ti.e sta.p. 

DMKCVTDT 
---r~tIme stamp required, get the value for CONDATA area. 
DMKVSPVP 
----Spool console .essage, if VDEVFLAG=VDEVCSPL. 
12l1!2£!!, CR~£!!l 

If message data contains carriage returns, X'15', create a separate 
CONTASK for each line. 

R~!2Q!, W A!~!!~R 
On first CONTASK or priority CONTASK, enqueue on chain fro. RDEVBLOK 
in appropriate location, then call related interrupt handler. 
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12MKQCN, WAK£!!B!~ 
If NORET or DEFRET specified, build and stack CPEXBLOK to alert the 
interruption handler and return via EIIT SVC otherwise go to 
specified interruption handler. 

~MKQCN!Q 
Entry via SVC to disconnect and logoff a virtual machine as a result 
of transmission line failures. Place the virtual machine in a wait 
state, VMRSTAT=VMCFWAIT. 

DMKSCHDL 
--~lter virtual machine to unrunnable state. 
DMKFREE 
-~-storage for message for the system operator. 
DMKSCNRN, DMKSCNRD, DMKCVTBH, DMKSYSNM 
- FiII-in-message variables. --------
J2~KSCN.!!, DM~~~!RD, ~!!~~VTBH, Q!!~~!~NM 

Fill in message variables. 
Q~!.2£!!± 

Send the user disconnect message to the operator. 
12!!!2CN, DS£~!R2 

Build TRQBLOK, if needed, for 15 minute delay, schedule it, and exit 
via SVC. 

!2!!!2£!, DS~!~Q~ 
After time elapse, TRQBLOK is unstacked and VMOSTAT is set to VMKILL 
for inevitable DMKUSOFF logoff operation. 

DMKDSPCH 
=~xit-to dispatcher. 

3104/3105 INTERRUPTION HANDLER 

!2!!KRNH!£ 
Entry via DMKQCN or via CPEIBLOK for 3104/3105 resource 
initialization. Locate the NICBLOK and check resource avaiability. 

12~KR!]!, LI!!]~R! 
For resource unavailable, set RC=12 in CONTASK save area and return 
task via DMKQCNET. 

DMKRNH, TAGTA~! 
For resource available, set CONTASK values per input and output task 
requirements. 

12!!KR!]!, TA~!£;!2 
Move CONTASK from RDEVBLOK chain to NICBLOK chain. 

DMKRNH, RNSTART 
---on-3104/3705 available condition, search NICLIST and build an IOBLCK 

if required. 
DMKRNHIC, RNEXLST 
---search the-NICBLOKs for CONTASKs to be sent to 3104/3105, build and 

chain for output. 
1211KRN]!, RN£J!!!! 

Perform necessary function for each resource. 
12~KIOS~ 

Start output I/O operations. 
121!KRNJ!, !U!l£J!!l 

Return via R1. 
12~KR~J!!!~ 

Entry via SVC to schedule resource control tasks. 
12MKRNH, RNH!12!! 

Build control CONTASK and enqueue it for execution. 
12!!!R!!J!, ~!!CP!! 

For NORET specified, build and stack a CPEIBLOK to perfor. SVC exit. 
12MKR!1!, RNDE!l! 

Attempt to start output via GOTO DMKRNHIC. 
12~K RI.!!, !n!l12l~£ 

Entry for 3104/3105 recovery. 
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DMKNLDR 
-~oad the 3104/3105, if it was not previously loaded. 
DMKF!l! 

Get storage to build CKPBLOK (telecommunications control block), if 
necessary. 

~MKRNH, RNS~lX~ 
Record active line and enabled terminal flag bits. 

~MK~!l!! 
Clear CONTASK chains. 

~!!!2~!!Q 
Force disconnect to all active users. 

DMKNLEMP 
---nU8P-the 3104/3705. 
DMKNLDR 
---aeload the named program. 
~~KR!!!!~ 

On "IPL complete" signal, reenable resources. 
DMKFRET 
---aelease the CPEXBLOK. 
~11!12~~£!! 

Exit to dispatcher. 
Q1!KRNl!!!! 

Entry via IOBLOK to perform input and output interruption processing. 
DMKRNK, RNIOERR 
----For input-process failure. Analyze the failure and if related to the 

3104/3705 and not to a particular resource, either retry or dump and 
reload. 

~MKRN1!, RE!~!H!f 
Interpret response codes for each BTU received and schedule necessary 
control operations. 

DMKR!1!, CMP!~!~ 
Generate response to a read error. 

~!!KRNH, CMP!!!lI~ 
Generate response to a write error. 

DMKRNJJ, CMP~Q!! 
Generate response to a contact task error. 

~!1KR!.!!, CO!1~!~£ 
Generate response to a disconnect task error. 

~MKRNH, CO!1~!X!! 
Generate response to a control task error. 

~l1KRNH, UN~Q!!!! 
Generate response to a unsolicited read. 

~~!.Q£!!l!! 
Return completed CONT1SKs. 

~!1KR!], RN~X!!!! 
Attempt to restart the 3104/3705. 

DMKDSPCH 
--~xit-to the dispatcher. 
DMKRNHIN 
---Entry via IOBLOK to perform input and output interruption processing. 
DMKRNH, SCHREAD 
---on-output~--exa.ine interrupt status per IOBLOK values and if ATTN, 

build and start a read CCW sequence. 
~~KR!], !!lQ~!!£ 

If unit check and fatal, du.p and reload the 3704/3705. 
~~!.B!!], RNQ1!~!J2 

If pending ATTN cleared via 510 -
~~KIQ~2!! 

Reschedule write operations. 
~1!KR!!!, RN~!!Q!R!! 

If unit exception, set RDEVSLOW and reschedule rejected CONT1SKs. 
R~!2£!~! 

Return only CONTASKs without CONRESP or CONSPLT set. Retain others 
until final response is received. 
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12MKRNH, !!NST!R! 
Attempt to restart the 3704/3705. 

DMKDSPCH 
--~xit-to dispatcher. 

HANDLING REMOTE 3270 WITH BINARY SYNCHRONOUS LINES 

DMKRGBEN 
-~ered when the NETWORK ENABLEjDISIBLE command is issued. 
12~KFRE~ 

Get storage for the necessary CONTISK. IOBLOK. and if applicable, 
BSCBLOK. 

DMKRGB, LINESUP 
---Set up-required CCWs and control data in the COBTASK for tasks. 

These tasks include: enabling the binary synchronous line, enabling a 
device, LOGO messages, screen formatting, and disable line or device 
(logoff) • 

DMKFREE 
-- For-logon function build logon V!BLOK. 
12MK IOS.2!! 

Start line I/O or device I/O, for not busy condition. 
DMKRGB, RGFTASK 
----For busy-condition, build CPEXBLOK and exit to caller. 

12MK RGB1£ 
Entry from DMKDSP. On a not available line condition, exit to 
dispatch. For available line, process the associated CONTASKs by 
queueing the related resource from the NICBLOK. 

DMKIO~, RGS!!R% 
Process 

.QMKIOS2!! 
n,...TT 
rv~~ SID on a no CONTASK queued condition. 

Process selection SIO on available resources and not in control aode 
per NICBLOK conditions and the CONTASK CONSTAT field. 

DMKDSPCH 
- Exit-to dispatcherQ 

DMKRGAIN 
-~ry from D!KIOS, examine line interruption condition. Discard any 

of the following and go to the dispatcher: nonbinary synchronous 
line, copied IOBLOK, unsolicited interruption, bisync line flagged 
not- in-use, nonter.inal class device. 

DMKRGA, FATALER 
---Por 10 B FATAL condition or any nonzero condition code, free all 

related CONTASK, IOBLOK, IOERBLOK, and BSCBLOK. 
12MKR~A, Dla!~!A 

Log off all affected users on that line • 
.QMKMSW!! 

Send message to the system operator. 
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~~g£1! 
Exit to dispatcher. 

DMKRGAIN 
----I~IIne or terminal response did not fall in the previous category, 

process via TP code branch. The code in the fifth byte of the ending 
CCli or IOBCSll-8. 

TP Code 
TPOO--
TP01 
TP02 
TP03 
TP04 
TP05 
TP06 
TP07 
TP08 
TP09 
TP10 
TP11 

DMKDSPCH 

Function 
Error-Handling cew 
Enable/disable function 
Write EOT (sequence prior to polling and addressing) 
Write polling or addressing characters 
Handle station's status and sense aessage 
Read response to addressing 
Write response to text 
NO-OP following POLL command 
Unit exception condition (timeout) 
All reset commands 
Read/write text 
Read response to text 

--~iIt-to the dispatcher. 

DKKBSCER 
---Entry via DKKIOS and SVC 8 to process errors related to the binary 

synchronous line unit check and channel error conditions. On first 
error pass, move the IOERBLOK pointer from the IOBLOK to the 
RDEVBLOK, reset retry and fatal flags, set the ERP flag and call 
DMKFREE. 

DftKFREE 
--~et-free storage for a work area for retry CCWs. 
J2ftKB~£, NOT11!~! 

On a not first error condition, test for unrecoverable error 
condition. Unrecoverable errors include: 
program check, protection check, chaining check, equipment check, 
interface control check and channel control checks. If one of these, 
notify the system operator. Reset flags, initiate error recording 
and 

~ftKFR~~ 
Free IOERBLOK. 

~~KIOS~H~ 
Go back to scheduler. 

DKKRGA 
-~alyze TP code, sense data CSW residual count and retry count to 

determine retry or IOBFATAL flag setting. 
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REAL STORAGE ALLOCATION AND PAGE MANAGEMENT 

DMKPTRAN 
--~nter via the TRANS KACRO per paging request as determined by DiT 

created program interrupt (page or segment exception) • 
DMKPTR RESTART 
---aeturn to-caller, if virtual address in R1 is beyond range of user's 

directory specified storage size. 
QMKPTR, !!HHlQ~ 

Check page residency via LRA (LOAD REAL ADDRESS) operation. 
Q~KP!!!, TE~!~Q~~ 

For resident page, lock page in storage (if appropriate). 
12!1KP!!!, GET!!!QQ 

Set real address in R2, make PAGTABLE entry valid. Set cc=O and exit 
to caller. 

~!1KP!!!, INT!!!! 
For page not resident but in transit (SWPTABLE, SWPFLAG), place 
virtual machine in locate mode. Locate CPEXBLOK for the real page 
requested and chain another CPEXBLOK with a return address of 
TRANRETN, to the same chain. 

DMKPTR, TRANRETN 
==~fter-page-Is no longer in transit, restore registers and return to 

RESTART for processing, 
DMKPTR, GETPAGE 
---aeclaims-;-page on FREELIST (CORETABLE). 
DMKPTR, DOlO ---Par page-that is not in storage, do setup to read in the page. 
Q~KPTR, CKDl!!:~!! 

For DEFER option passed in R2, build CPEXBLOK to return to user after 
page is in storage. 

12~KPTR, PA§!! 
After the page is read into storage DMKPAGIO process, remove the user 
from the wait state and update the lock count (if required). 

DMKPTR, GETRADD 
-- Set reel-address in R2, make PAGTABLE entry valid. Set cc=O and exit 

to caller. 

DMKPTRFR 
---Per-the caller's code in R2, obtain a page frame -
DMKPTR, GETFREE 
---obtain-page-frame via CORTABLE reference then exit to caller. 
DMKPTRFE 
--~ntry via CPEXBLOK, check page availability via flush list 

(DMKPTRFL), if none available steal a user's page. 
Q1!KP!!i, SE~l!~± 

The SELECT routine is entered to replenish the FREELIST from the 
flush list or user's pages that have not been referenced. 

QMKPTR!:! 
Process pages to be returned by chaining them to the FREELIST. On 
page returns DEFER page requests are processed first. 

QMKP!!!~~ 
In locking a page in Real Storage (address in R2), add 1 to lock 
count; if previously locked, and exit to caller. If not previously 
locked, unchain the CORTIBLE entry from the user's page list and set 
the lock count to 1. 

121!!H~T R!!!! 
To unlock 
lock count 
list prior 

a locked page, reduce lock count by 1 and exit. If the 
is now equal to zero, place CORTABLE entry on user's page 
to exiting from routine. 
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READING/WRITING A DASD PAGE TO/FROK VIRTUAL STORAGE 

DrtKRPAGT 
-~ered via SYC call to read DASD page into storage. 
DKKPGTPR 
---aelease DASD space that was previously occupied by this virtual 

storage page. 
~KKR!!, RE~!Q];!X 

Remove resident page frames from the user list. 
DKKPTRFT 
---Place these page frames on the free list. 
~KKRPA, STORD!~Q 

Update the SWPTABLE with disk address in RO. 
DKKPTRAN 
- Bring the page into storage. 
QKKRPA, EXI~ 

Put real storage address of the virtual page is passed back to the 
caller in R2. 

DKKRP1T 
----Entered via SYC call to write out a page to DASD storage. 
DKKPTR1N 

Locate the page to be moved and lock it. 
DKKRPAPT 
-----store all r.egisters in CPEXBLOK and flag CPEXRO as a write request. 
DKKPAGIO 
---Write the page. 
~MIll, IOR1~!! 

Decrement page wait count. If zero results, take user out of page 
wait. 

DKKPTRUL 
---unlock the page frame. Return to caller. 

D!KYATAB 
-- Entry via BALR when an EC mode virtual machine needs a shadow table 

generation and update or purge operation. 
Q!KY1T~Q 

Get storage to create shadow table, Flag VKBLOK to show shadow table 
existance. 

D!KY1TBC 
-- Free-shadow page, segment and copy segment, when user leaves EC mode 

or alters CR o. 
DKKYATRN 
-~try to perform third level to first level translations and third 

level translations to second level address translations. Use TRANS 
macro to access virtual segment and page tables to get the virtual 
page into real storage. 

D!KY1TLl 
- Using the TRANS macro to access the virtual segment and page tables, 

pass the resulting page and displacement to DKKPRVLG. 
DKKY1TPX 
----Invoked by D!KPRGIN when a paging exception is received for an EC 

mode virtual machine. 
~l1KYAT, ~QE1! 

Perform set up operation and develop page table address. 
~~KPTR!! 

Get the page. 
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DKKVATPX 
---Update the shadow table. 
DKKVATSX 
-- Invoked by DKKPRGIN when a segment exception is received for an EC 

mode virtual machine. 
DM!{VAT, SE~.Q~~! 

Perform setup operation, then invalidate the shadow page table or if 
none exists, allocate a new shadow table and set it invalid. 

DMKVATPF 
-~tered via DMKVATPG from DKKPRG to simulate pseudo page fault 

interrupts when a paging exception occurs with pseudo page fault 
interrupts enabled. 

DKKPTRAN ' 
-- BrIng in the DASD page. 
DKKPRGSK 
---aeflect program check X'14' to the user. 
DMKVAT, PAGRES 
---When the--page becomes resident in storage. Build the PGBLOK, set 

high order bit in the translation exception address field, 
!!1!KDSP£1! 

Exit to dispatcher. 

ALLOCATION AND DEALLOCATION OF DASD SPACE 

.!2MKPGT~~ 
Entry to search and allocate a DASD page for paging/spooling. 

DMKPGTSG 
---Search appropriate RECBLOK chain for available D1SD page. If none 

found, locate next available cylinder and construct a new RECBLOK, 
calculate address of the allocated DASD page and place it in Rl. 
Return to caller • 

.!21!KP~~R!! 
Entry to deallocate DASD page used for paging and spooling. Via 
RDEVBLOK locate the RECBLOK and reset appropriate bit in the RECBLOKs 
RECMAP and adjust the member of DASD pages in use. If all the pages 
on the DASD cylinder have been deallocated, deallocate the cylinder. 
Exit to caller. 

1!~%~g 
Entry to release a group of DASD pages no longer needed for spool 
file use. Per Rl, find RECBLOK and dumay RECBLOKs and reset the 
RECKAP bits as specified. Free related RECBLOKS, if co.plete 
deallocation occurs. 

DKKPGTCG 
-- Entry for allocation of enough DASD spool space to record a 3704/3705 

du.p. Scan RDEVBLOK and associated ALOCBLOK for enough contiguous 
available space to record the du.p. When found, flag cylinder as 
allocated and build and chain the required RECBLOKs. 

Dl!KPGTVG 
---niiPGT contains an internal table, PAGETABL, in which the allocation 

of page frames for the CP paging VKBLOK is kept. The PIGETABL is 
scanned for a zero bit denoting the page fra.e is available. The 
page is marked allocated by setting the bit to one and the address of 
the page fra.e is returned to the caller in Rl. If no page fra.es 
are available, a CPEXBLOK is built and queued to the deferred request 
chain. 

DKKPGTVG 
--~ntry to release a page of virtual storage. Check the chain of 

deferred requests. If there are none, reset the page bit in the 
PAGETBL to 0 and exit to the caller. Otherwise, give the page to the 
first requestor in the deferred chain and stack his CPEXBLOK for the 
dispatcher. 
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SHARED SEGMENT STORAGE MANAGEMENT 

~!!!TS~!:: 
Entry via SVC from 
STORE command is to 
the CP command will 
a private copy. 

DPIKERMSG 

the command processor if an ADSTOP, TRACE, or 
alter a shared page. The virtual machine issuing 
be unshared from the named system, that is, given 

---rhe-running virtual machine is informed of the share page violation. 
Q~KVM!2!! 

Entered from DMPDSP or DMKPTR via BALR. The protected shared page 
tables are examined for hardware change bit being on. The resulting 
condition code is reflected to the caller. 

~PIKVMA2! 
Entered to switch the virtual machine from one set of page tables to 
the other. 

TEPIPORARY DISK STORAGE MANAGEMENT 

DMKTDKGT 
-~ry to allocate temporary disk space (T-disk). With RO equal to 

the number of cylinders required and R1 equal to the device type, 
locate RDEVBLOK and related ALOCBLOK's ALOCMIP. If no allocation 
space is to be found, return to caller with 0 in RB. If allocation 
is successful, flag ILOCMIP, with X'AA' as allocated and put first 
cylinder address in R1 and RDEVBLOK pointer in RS and return to 
caller. 

PAGING I/O SCHEDULER 

DMKPAGIO 
-- Entry to initiate Page I/O activity. Using preformatted IOBLOK from 

lOBSTICK, fill in the CCWs with DASD opcode and values derived from 
CPEXBLOK swap table and core table. Chain the CPEXBLOK on the 
in-transit queue. 

Q!KPA§, GE~!H~~! 
Find the Paging RDEVBLOK. 

Q~KP!§, FI!Q!Q!! 
Search IOBLOKs seeking the same cylinder address. If found, chain 
the channel programs together with TICs. 

DMKDSPCH 
--~iIt-to the dispatcher. 
~MKP!g, 2Q~Q~Q!Q 

If no IOBLOKs with some cylinder address are found -
Q~KIQ~2!! 

Start the I/O operation. 
DMKDSPCH 
----EiIt-to the dispatcher to await interrupt. 
12~KP!§, UNT!!!!~ 

Upon interrupt return, unchain the CPEXBLOK from the intransit queue. 
DMKSTPCP 
---Stack all deferred requests for execution. 
Q~KP!§, Q!~~!£Kl 

Return IOBLOK to lOBSTICK or free it. 
12~KP!g, Q!~!!!!~!~ 

Calculate paging load and store it, the TOD, and other values in PSI. 
DMKDSPCH 
---ExIt-to dispatcher. 
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RELEASE VIRTUAL STORAGE PAGES 

DMKPGSSS 
-~ry to release partial virtual storage. Per R1 (address of first 

page to be released) and R2 (address of last page to be released) set 
partial entry flag. 

DMKPGSPO 
-- Entry to check for shared segments and decrement usage count. Store 

registers and flag full entry condition. Examine V!SHRSYS for shared 
segments. If so, decrement use count. On zero use count unchain the 
SHRTABLE fro. the active list. 

~MKPGS, CK~!!~!R 
On NOCEAR exit to caller. If not, store number of release pages in 
RS. 

~!1KPGS, PGOUT£ 
Locate page and swap tables for the segment to be released and index 
to the entry for the first page. 

DMKPTRAN 
Initiate paging, and when paging stops release the page frame. 

DMKPGS, NEXTPAGE 
----S-value-.-----

~MKDSP~!! 
Exit to caller. 

~MKPGSf~ 
Entry to release storage containing a named system passed by the 
caller. If register one is nonzero, search the page tables looking 
for a header equal to the named syste.. If found, release the swap 
and page tables and build new ones, if the address range still lies 
within the user's virtual storage size. If register one is zero, 
release and rebuild swap and segment tables for all segaents above 
the normal virtual storage size that do not have SHRT1BLE entries. 

FREE STORAGE MANAGEMENT 

~!KF!!~~ 
Entry to obtain a block of storage, validate input doublevord request 
Inn, 
\nvI· 

DMK FRE, FREESUB 
-- ON-subpeeI-size request, index into SUBTABLE. For correct size block 

found, remove block from chain and put the address of the block in 
R1. Return to caller. 

DMKFRE, FREE02 
---Per subpeeI size not found get next large subpool size. Reaove block 

from chain, put address in R1 and return to caller. 
DMKFRE TRY SPLIT 
---Per subpooI-that cannot honor request, start search a 30 doublevord 

end for block requirement. When a block is found, split block (if 
necessary) and give caller address of his portion in R1 and chain the 
remainder to the appropriate subpool size. Return to caller. 

DMKFRE, CLEARS1V 
-~no~Ieck-can be found to honor user request, call -
~MKPT~!!! 

Fetch a 
storage 
FREESUB. 

page from the dynamic paging area. Chain 
chain. processing then continues. See 

it to 
entry 
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DMKFRERS 
-~ry to return all subpool blocks to the free storage chain per the 

SUBTABLE reference, as each subpool block is released, its address 
and length are placed in R1 and R2 respectively. Branch and link to 
FRET05 to return the block to the free storage chain (DMKFRELS). 
Repeat action through all subpools. Return to caller. 

DMKFRET 
----Entry to restore block to subpool or free storage. Per RO and R1 

(number of doublewords to be released and and address of the first 
double word, respectively), the subpool sized block is returned to 
the appropriate subpool. Update the pointer in the SUBTABLE. 

~MKF!!~, !!!!I11 
If subpool size block being returned is within the dynamic paging 
area, process as a block of aore than 30 doublewords. 

~l1KFR~, FREI~Q 
Blocks larger than 30 doublewords to be returned are merged into the 
free storage chain indicated by DMKFRELs. 

DMKPTRFT 
---Restore page to dynamic page area; if a complete page is alloted, 

blocks belonging to the dynamic paging area can be built. 
~~KFR~, FR£!1:Q~ 

Return a block of storage to free storage chain by merging into the 
chain storage addresses in an ascending order of sequence. Return to 
caller. 

CP INITIALIZATION AND TERMINATION PROCEDURES 

D!KCKPT 
--~nltial entry point to load the system after loading the first 

module, DMKCKP, from the system residence volume. Check CPID in PSA 
for startup method. 

~MKSA'!!~ 
For CPID equal to not warm or not CPCP, insert COLD and load the 
nucleus. Then branch to DMKCPINT, to perform CP initialization. 

DMKCK~, NOT£!!!~ 
ON CPID equal to WARM or CPCP, halt and drain all I/O devices and 
remember enabled terminals. 

DMKCKP, NEITCH 
---nMKRSPCV-to validate warm start cylinder. 
~M£K.f, CLO .£KQ! 

Save accounting data, log message, SDFBLOKs, and enabled terminals 
and lines on checkpoint cylinders. 

~MKCKP, CHKQ2 
Save spool records allocation and spool hold queue blocks on 
checkpoint cylinder. 

~~KCKP, SHUI2!2 
If normal shutdown indicated, issue message to systea operator and 
load disabled wait state code 1'008'. 
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DMKCPINI 
----Entry point to perform system initialization. 
~~KCPI, KEY1QQ~ 

Determine real storage size, initialize CORTIBLE, allocate free 
storage and initialize system paging tables. 

~~KCPI, CP11!1~ 
Check via HIO for online and ready status of all D!KRIO generated 
devices. 

~~KCPI, CPI~!£!! 
Read volume labels and match to RDEVBLOK, RDEVSER. 

~MK~lE, D!~J11Q£ 
Allocate dump file to system device. 

DMKCPI, ALOCLP 
---auild-allacation block for CP-owned devices. 
nMTrf"'DT MT"''''1iI~''' 
~.!!~~, ~!:.:.!::!~.:. 

Test for virtual machine assist feature availability If available, 
build MICBLOK and link to V!MICRO. 

QMKCPI, NP~!~ 
Locate an available primary or alternate system console (PSI values). 

~MKCPI, NOT~!H!2 
Build user directory page list per D!KSYSUD. 

DMKLOGOP 
---rag-on the system operator. 
~MKCE1, STAR!~!~ 

Force nonnucleus modules to DASD page. 
DMKIOEFL 
----InItIalize error recording cylinders. 
DMKBLDR 
--~uta load 3704/3705; if appropriate. 
DMKAPIPR 
----InItIalize PSAs for each processor. Called only if the attached 

processor is available. 
DMKCLKCK 
---Synchronize the TOD clocks if necessary. Called only if the attached 

processor is available. 
D!KCPVAE 
-- Enable 270X lines, if appropriate. 
DMKCPI, CPIDSP1 ---Log on the-iUTOLOG user. 
DMKPTRUL 
---Unlock CPI as initialization is complete. 
DMKDSPCH 
--~waIt interrupts. 

DMKWR!ST 
--~ntry from DMKCPI initialization. Check R2=01; if it is, go to 

DMKWRN, WIRMCLR for cold start. Check war. start cylinder for 8 byte 
XIFF's identifier. 

~!KWR~, EN!~1~g! 
If enable records on, war. start cylinder, enable appropriate 
RDEVBLOKs. 

~~KWR!!, EB11Q~ 
If war. start record indicates, set flag for auto load of the named 
BCP program. 

Q~KWR~, ENR1~lQ 
Enable binary synchronous lines by clearing NICBLOK offline flag (if 
appropriate). 
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DKKWRK, ACNTRT 
Build ACNTBLOK, load it with war. start cylinder data and chain it. 

DKKWRK, WARKLOG 
---SUIld buffer and load it with the saved log message. 
DKKWRM, WARMSPL 
---Suild-SPFBLOKs and fill with appropriate printer, punch, and reader 

spool data. 
DKKWRK, WARHOLD 
---SUIld SHQBLOK and move hold queue record data to the new block and 

chain it to the hold queue chain. 
DMKWRK, WARKCLR 
---cIear-S--bytes of record 1 on the warm start cylinder. Check CPID 

again. 
DMKCKSWM 
----Par-CPID=CKPT or PORCE, reconstruct spool checkpoint records. 
DKKCKSIN 
---Par-CPID=NOT CKPT or NOTPORCE, initialize the checkpoint cylinders. 
DKKCKSPL 

Piles in the systems spool hold queue are added to the checkpoint 
cylinder. 

DKKWRK, GE~ll.!~! 
Read in the remainder of warm start data. 

J2MKC~~~TI 
Entry point results from invoking CP SHUTDOWN co •• and. Close active 
spool files for callers or operator console. 

J2MKCPS, DA~J2~1! 
Via RDEVBLOK, locate and record DASD statistical data. 

DMKCPS, DASDCHI 
-- Put CPCp-Into CPID to denote shutdown. 
DKKDKPRS 
---set-up CAW, CCWs and load CP via IPL fro. system residence device. 
D!KCKPT 
----Save spooling and accounting data. 
D!KMOBSH 
---stOp-monitor tape activity. 
DKKCPI SHUTSYS 
---sense shutdown flag, issue DKKCPI961W, enter disabled wait state code 

X'006'. 

~KKDKP~! 
Entry occurs via ABEBDOOO condition or by pressing syste. console 
RESTART button. Save PSI values. Determine if dump is full or just 
CP portion. 

DMKDKP, DMPKSG 
---Par_at an~issue abend .essage to operator and transfer to D!KD!P and 

D!PDASD. 
12~~~.f, DMf12j~~ 

Write out a defined amount of storage or all storage to selected 
DASD. 

DMKD!P, DSKEND 
---PI ace-SendI ng record number and the syste. file number in the du.p 

file SPBLOK. 
D!KDMP, RECSRCH 
---Chain dump-file RECBLOKs to RDEVBLOK, and link dump file SPBLOK onto 

the system reader chain • 
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DKKDSP RESTART 
-- Restart-the system on warm start indication. 
~KKDK~, DKPI!~£! 

Dump CP storage or all storage to the selected tape drive per 
specified tape parameters. 

DKKDMD ~ESI!~I 
Restart the system if warm start is indicated. 

DMKDMP, DM~~~! 
Dump CP storage or all storage to the selected printer. 

Ql1KDM~ ~ESIA~I 
Restart the system if warm start is indicated. 

VIRTUAL MACHINE INITIALIZATION AND TERMINATION 

DMKCNSIN 
-~tered via interruption from a console or terminal (not displays) 

If appropriate, determine and store device type in the 
Write the VK/370 online message. Sets up to receive 

interruption. 

device. 
RDEVBLOK. 
attention 

DMKBLDVM 
On attention interruption, build skeleton VMBLOK for LOGONxxx. 

DMKCFMBK 
Send read CCWs to the terminal for LOGON or DIAL response. 

DMKTRMID 
---On-response determine translate tables to be used. 
DMKCFKBK 
---ValIdate command and transfer to DMKLOGON. 
DMKLOGON 
---LOGON command execution. 
DKKDIAL 
- Dial access linkage to mUltiaccess system. 
DMKUDR 
----vIa user directory access, validate user logon eligibility. On 

acceptance of eligibility, that is the successful completion of 
logon, build and allocate control blocks and linkages for the user's 
virtual machine. 

DMKCFGIP 
---por--the IPL of a named saved system, the name is verified and 

resources are checked for availability. Virtual storage is set up 
with the saved system via SWAPTABLE, SEGTABLE, SHRTABLE updates. For 
the IPL of device address, the IPL simulator is loaded in the user's 
storage. 

DMKVMIPL 
---USer's page 0, set console address, IPL device address, VMBLOK flags 

IPL device type and class and user CAW. Read in 24 bytes from the 
CTCA, reader, DASD or tape unit into the user's virtual location 
zero. The CCW pointer is now set to the IPLCCW at virtual location 
X'8' and the program is loaded. 

~MKV~l, IP11?Q!!~ 
For IPL STOP, the virtual machine is placed in console function mode 
to allow change to nucleus name and apparent storage size before 
continuation. 

]21!KV~l, LO!J2!Q! 
IPL address is inserted in X'02' if BC .ode, or X'BA', if EC mode. 
The user's CAW and registers are restored and control is given to the 
user by loading the current PSi at virtual location O. 
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DMKUSOLG 
--~ntry is the result of user invoking LOGOFF. Set flags in VBBLOK 

indicating logout operation. 
D!KUSO, U5006 

Retain lIne coamunication, if HOLD operand specified. 
DMKUSO, US008 
--~djus~return address to not run the user. 
DMKUSOFF 
---Set-VMBLOK flags. 
D!KTRCND 
---Called to reset tracing. 
DMKPERT 
---Called to reset tracing. 
DMKACOTM 
--~ccounting called to compute the connect time for the LOGOFF message. 
QMKQCNWT 

Write the message to the user. 
DMKSCHDL 
---Called to alter user dispatch status. 
QMKCFP!H!, !!MK£~RQ 

Reset the virtual machine. 
DMKV!CAN 
---aelease or return V!CBLOKs if VMCF is active. 
D!KVATBC 

Release shadow tables (if any). 
!!MKSCH~!: 

Dequeue clock comparator request (if any). 
DMKBLDRL 
---aelease segment tables, page and swap tables related to the user. 
DMKUSO, US094 

Via DMKFRET return user V!BLOKs to free storage. 
DMKUSO, US093 
---par the-system operator, clear and reinitialize the VMBLOK. 
DMKFRET 
---aeturn all other virtual aachine control blocks to free storage. 
D!KACOFF ---Punch an accounting card for the user. 
QMKUSO, USQ2~ 

Free LOGOFF message area. ·Exit to do free storage maintenance. Exit 
to DMKCFM or DMKDSPCH. 

DMKUSOFL 
~try is the result of the invoked FORCE coamand. 
DMKSCNAU 
-- Locate userid YMBLOK. 
DMKUSOFL 
---Set-VMKILL in VMBLOK, build CPEXBLOK and stack it for dispatcher. 
QMKDSP£!! 

Upon CPEXBLOK execution, process as at LOGOFF entry DMKUSOFF. 
DMKUSODS 
--~ntry from an invoked CP DISCONN coamand. Set disconnected VBDISCK 

in VMOSTAT. 
!!~!2CN!!: 

Send disconnect aessage to user. 
DMKUSO!!~ 

Increment return address to DMKCFM by " to prevent a return read to 
the user's terainal. Clear VMTERM field to indicate the user 
terminal is disconnected. 

!!1!!~£!!!: 
Send message to systea operator informing him of user disconnect 
status. Exit to DMKCFM. 
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CONSOLE FUNCTION (CP COMMAND) PROCESSING 

~~~! 
Entry used when the ATTENTION key (or equivalent) is pressed once or 
twice (according to the VM or CP status) to allow the user to direct 
a line of input data for CP command processing. Set VMFCWAIT and 
VMCF bits in VMBLOK indicating wait state and console function mode. 

DMKFREE 
----Builds an 18-doubleword CONBUF buffer for the read operation. 
DMKSCNFD 
-~ches the 8-byte co •• and 

names, the truncations 
abbreviations, starting at 
is: 

name against the table of matching command 
of command names, and the allowable 

COKNBEGO. The format of the table entry 

Field 
Command name 
Class mask 
Abbreviation count 
Routine address 

]2~KCFM, CONF!l!~ 

Number of Bytes 
=~8-= 

2 
2 

" 
After a command match has been made, the privilege class of the 
command is matched with the user's privilege class, VMCLEVEL in the 
VKELOK. 

~MKCF!!, CONl~!~~ 
The last four bytes of a command contain the address of the routine 
that processes the command. 

See "CP Diagnostic Aids" for a list of all CP commands and the 
associated processing modules. 

~!1KQCN!!~ 
Read in the terminal input command line. 

DKKCFMAT 
---on-~ULL data and ATTN key indication, post attention interrupt 

pending in VDEVBLOK, VCUBLOK and VCHBLOK. Return to run the virtual 
machine. 

~MKCFM!!2 
On receipt of CP comMands ATTN or REQUEST~ process the same as 
previous entry, DKKCFMAT~ 

DKKCFM 
---on-receipt of * (asterisk) return to DMKCFMBK to set up another read. 

If console spooling is enabled, all console input and output 
including comments are spooled for printer output. 

DMKCFKBE 
---On-receipt of BEGIN, simulate the start button on the virtual machine 

(If optional address is supplied with BEGIN command the supplied 
address is substituted for the location counter address). 

DMKCVTHB 
---Convert this address to binary notation. 
DMKCFMSL 
---On-receipt of the SLEEP command or SLEEP with time value (simulation 

of virtual machine stop button depression) the VMBLOKs VMSLEEP bit is 
set. The terminal console keyboard is now inactive until the user 
hits an ATTENTION key or the SLEEP command times out. 
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DISPATCHING AND SCHEDULING 

DMKDSPA 
-~try for fast reflection activity. If the user is no longer 

runnable, or if the system is extending, the fast reflect path is not 
continued and processing continues at the main dispatcher entry 
point. 

DMKDSP, UPVIRT 
--~-the--user is running virtual timers, update and test the user's 

virtual timers. 
~l1KD~~!l 

If the user is still dispatchable, build the new RUNPSW from either 
IOOPSW or PROPSW and redispatch the virtual machine. 

DMKDSPB 
--~ntry to dispatcher when the user's PSW has been external to DMKDSP. 
DMKDSP, CKPSW 
---verifY-the PSW change. 
DMKDSP, CKPEND 
---Unstack-any pending interrupts for the user (if enabled). 

DMKDSPCH 
-Noriil dispatch entry after each interrupt handler has finished 

processing, and after each CPEXBLOK, I/O request and external 
interrupt has been serviced. 

DMKDSP, RUNTIME 
---rf-CPSTATOS- indicates return from running a user (CPRUN on), first 

ensure that supervisor time is being charged to RUNUSER. Check the 
user for time-slice end or queue-slice end, store the time remaining 
in the time-slice, and update processor problem state time. Also 
update virtual timers if running. 

DMKDSP, WAITIME 
----If-CPSTATOS-indicates return from wait (CPWAIT on), first ensure that 

supervisor time is being charged to the system. Determine the type of 
wait (I/O wait, page wait, or idle wait) and save the appropriate new 
wait time value. 

DMKDSP, UNSTACK 
---Por nonrunnable virtual machine, go to label CHKILL in DMKDSP. 
DMKDSP, UN STACK 
--~or runnible user, check pending interruptions for the following: 

• Q~KDa:~, £KPENQ 
Per interruption (VMPERPND) 
Pseudo page faults (VMPGPND) 
External interruptions (VMPXINT) 

• ~~KDa:~, Q!2TIQ 
I/O interruptions (VMIOIBT) 

• Rl1KDa:~, ~TORE~a:! 
I/O interruptions are reflected by swapping user PSWs and storing 
the unit address and sta tus in low storage. 

• R~K~~~, ~LEAR!~! 
Clear the pending bits in the VMBLOK. 
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DMKDSP, CKPSi 
----Validate-the PSi. 

• DMKVATBC 
For virtual machine leaving EC mode, clean up the shadow tables. 

• DMKVATMD 
For--vIrtual machine in BC mode and entering translate mode, 
initialize shadow tables. 

!2~KDSP, DSPE!!H!~~ 
For PSi invalid, send error message to virtual machine, and place 
user in CP mode. If disconnected and invalid PSi, log off user. 

DMKDSP, DISPATCH 
---Coiplete-processing for current user. Call DMKSCHDL if necessary to 

alter user's dispatching priority. 

DMKDSP, CKCPSTAK 
---process--i-stacked request. First check the stack of IOBLOKs and 

TRQBLOKs. If system is not extending, unstack normally. Otherwise, 
only unstack paging or PCI IOBLOKs. 

DMKDSP, WINDOW 
---aefore-exaiining the stack of CPEIBLOKs, open a window for interrupts 

if the system is not extending. 
DMKDSP, CKC~!!~2 

Check the stack of CPEIBLOKs. If the system is extending, only 
unstack those blocks that will allow the extend to complete. If the 
system is not extending, unstack norMally. If a CPEIBLOK for the 
other processor is encountered, give up the system lock and signal 
the other processor. 

Q~KD~R, ~!!!~~!!~ 
If no stacked requests can be unstacked, select a user for 
dispatching. If the system is locked for running users (such as 
during extend), load a wait state. Scan the run list for a 
dispatchable candidate. If none is found, load a wait state. If 
there is also a runnable user for the other processor, signal the 
other processor. If a runnable user is found, set up to dispatch this 
user. 

!2MKSC1!Q1 
Main entry to aaintain queues of runnable and eligible users and to 
alter the user's dispatching status and (when necessary) his 
dispatching priority. 

!2~KS~!!, CK!!~!!! 
If the user is now not runnable, but was runnable before, mark the 
user as not runnable. If the user is in the eligible list, drop him 
from the list. If the user is in an idle wait state, drop him from 
the queue. 

!H~~!!, CKR!!!! 
If the user is now runnable, mark him as runnable. If the user was 
not in Q before, add him to the eligible list. 

J2MKS~1!, CK!!I!!!~ 
Look through the eligible list for runnable users to add to active 
queues. 
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R~!!2! 
Set a clock compara tor interrupt request. 

!!KKSCH!i! 
Reset a clock comparator interrupt request. 

Dl!KSCHl!D 
---Set-up a request block for midnight date change. 
DMKSCH~Q 

Process a real interrupt timer request. 
!lMKS~!!~~ 

Process a real CPU timer interrupt. 

SPOOLING VIRTUAL DEVICE TO REAL DEVICE 

DMKVSPEI 
--~ntrj froll DMKVIO to initiate SIO on a spooling device that is 

available (not busy and no interruptions pending) • 
DMKVSP, OPEN 
---netermine if output device needs to be opened. 
DMKSPLOV 
-~yes, build message control blocks: SFBLOK and VSPCTLBLOK. 
DMKPGTVG 
---ObtaIn a virtual buffer; the address is stored in VSPVAGE. 
DMKPGTSG 
---obt2In a DASD page; the address is stored in VSPDPAGE. 
DMKVSP, BUILDCTL 
-~ssign-a-Spoolid and the other user, record, and device values plus 

DMKCVTDT. 
DMKCVTDT 
-~ssigns the time stamp and date and stores it in SFBLOK. 
R~KVSP, PRT~Q!! 

Generate TAG record at the start of the spool data buffer. 
DMKYSP, CCiOK 

After CCW validity check, data and CCis (if appropriate) are moved to 
the work buffer. Trailing blanks are truncated and when the buffer 
is full, it is written out to the DASD slot. 

DMKVSPVP 
---On-console spooling, the following occurs: 

1. Skip to channel 1 every 60 lines. 
2. Write out the system console, spool file buffer every 16 lines. 
3. Place the system console in a pseudo closed state for checkpoint 

recovery in the event of system failure. 

~~KV~~, LA~I~~! 
When all CCWs are processed, post interruption pending to the 
VDEVBLOK, VDEVCSW and return control to the user. 

DKKYSFCO 
--~ntry via CP CLOSE command. If device busy, defer close operation by 

building CPEIBLOK, stack it and exit to dispatcher. 
j2MKYSP, PR!lQ1 

On device not busy, write final buffer page to DASD storage. 
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DMKSPLCV 
---oueue closed virtual printer or punch spool file to the real spool 

output device, or transfer the file to another user's virtual reader. 
Ilso update the SFBLOK with number of copies printed/punched, 
distribution code, hold status, and file owner ID. If VSPXBLOK with 
TIG data exists for the spool device, copy the TIG data to the TIG 
record in the first spool file data buffer. 

DMKSP~, TX!!!! 
If a "spooled to" file, queue to the end of the reader file chain. 
Otherwise, chain the SFBLOK to the designated real spool printer or 
punch. 

DMKCKSPL 
---checkpoint the new spool file block. 
DMKSPL, SET~]!!12 

For a "spooled to" file find a virtual reader with the proper class 
and in the ready state with no active file, and no pending 
interrupts. Then build an IOBLOK with IOBIRI of DMKVIOIN. 

DMKSTKIO 
Stack the IOBLOK. 

12MKSPl!, SE1:~la!Q 
Exit to DMKVSP. 

DMKSPL, TSTHQl!12 
For not "spooled to" files and not in user or system hold, find 
printer or punch with the proper class. Then build an IOBLOK with 
IOBIRI of DMKRSPEX. 

DMKSTKIO 
---Stack the IOBLOK. 
DMKSPL, TSTHOLD 
--~xit to-DMiisp. 

]MKVSP, OP]!!!]! 
Entry to open a spool input file. If VDEVSPL=O the file needs to be 
opened. Build VSPLCTL block and a work buffer. Search the system 
reader file chain per PSI linkage lRSPRD for a file with appropriate 
user and class. 

12MKV.§.f, SETEl!!~ 
On file-found condition, place first DISD page address in VSPLCTL, 
VSPDP1GE. Obtain a virtual buffer and retain its address in the 
VSPLCTL block. 

DMKVSP, REIDER 
---Check~he--CCis for validity, move and expand the data back to its 

original size and the data is moved from the work buffer to user's 
virtual storage. 

DMKVSP, RD!£QQ!! 
On EOF, set SFBEOF bit in SFBLOK and return to caller. 

DMKYSPCR 
---per-CiOSE operation requested via console command and the device is 

busy, initiate a delayed close by constructing and stacking the 
CPEXBLOK for the CLOSE. 

DMKVSP, RDR~QE 
For normal end of file and VDEVSFLG indicates continuous read. 

12~!!'§'E, OPE!!£Q!! 
Locate the next file and continue reading. 
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.Ql1Kv~g, LA~!l!~~ 
For last file, post end status in RDEVBLOK • 

.Ql1KVSf, FIL~f1R 
For HOLD status file (VDEVSFLG=VDEVHOLD), call DMKCKSPL. 

DMKCKSPL 
---Checkpoints the file. 
DMKVSP, FILECLR 
----Unchain-the-file (except hold files) from the reader queue and call 

DMKSPLDL. 
DMKSPLDL 
---oelete the file. 
DMKVSP, DVICECLR 
-~o-clear-the-device, call DMKRPAGT. 
DMKRPAGT 
---aeleases the storage page. 
DMKPGTVR 
---aeleases the virtual buffer. 
DMKFRET 
---aeleases storage for the work buffer and VSPLCTL block. 

SPOOLING TO THE REAL PRINTER/pUNCH OUTPUT DEVICE 

DMKRSPEX 
--~ntry from the dispatcher when an IOBLOK is un stacked with and 

interrupted for spooling unit record device. IOBRIDD points to the 
RDEVBLOK RDEVTYPC input or output class. 

DMKRSP, RSPLOUT 
----I~RDEVSPOL-indicates an available spool device (not active), 
Q11KFRE~ 

Get storage for a work buffer and build a RSPLCTL block and link it 
to RDEVBLOK. 

DMKRSP, PRNXTFIL 
-- search-prInter and punch SFBLOK chains for corresponding device and 

class. On a found condition, unchain the block, put its address in 
RSPSFBLK. The FLASH name specified in the SPOOL command, if FLASH is 
specified, must match the flash overlay name for a 3800 printer. 

DMKSEPSP 
--~f-called, provides separators for output pages or cards. 
DMKTCSET 
--~~the device is a 3800 printer, call this module to set it up • 
.QMKR~g, PRO~1!~~1 

Bring first spool data DASD page to the work buffer and convert ccw 
addresses to real device addresses • 

.Ql1KIQ~2!! 
Start the spool device • 

.QMKRSP, PRH!!gA~ 
Repeat the process until done • 

.QMKRSf, R~f~!! 
Reprocess and reaccess the buffer, if multiple copies are specified. 

DMKCKSPL 
---Checkpoint records the change to COpy count. 
DMKSPLDL 
---nelete the file on completion (unless HOLD specified). If the device 

is a 3800 printer, check for delayed purge • 
.Q~KR~~, PR!!!I!~ 

Locate the next spool file to process. 
~MKR~g, PRT!Q~~ 

Processing for the device is complete as there are no more SFBLOK, 
for this device or the device was drained. 

DMKFRET 
---aelease work area and completed IOBLOK storage. 
DMKDSPCH 
--~iIt-to the dispatcher. 
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SPOOLING TO THE REAL INPUT DEVICE 

DKKSPLOR 
Assume there is no active file being processed on the real input file 
reader. The spooling operator has issued the START com.and to the 
device to "open" the reader. 

DKKSPL, BUI1~£!~ 
Build RSPLCTL and SFBLOK. 

DKKPGTVG 
-~-virtual buffer and place its address in RSPVPAGE. 
DKKPGTSG 

Get-DASD buffer and place its address in SFBSTART and RSPDP1GE, linke 
together by pointers. 

DMKIOS2~ 
Start the reader. 

DMKDSPCH 
-- Awalt the interruption. 
DKKRSP, RDERGETID 
---check that-the first card in the buffer is the userid header. If so, 

proceed. 
DMKRSP RDRCARDS 
---Preload the-buffer with CCWs. 
~MKI022!! 

Issue the 510 (SIO's of 42 cards per buffer load) • 
DMKRSP, RDRSIO 
---Write the-buffer to the DASD slot. Repeat until EOF detected. 
DMKSPLCR 
---Close the file on EOF. Queue the file on reader spool chains. 
DMKCKSPL 
-~-the spool reader file block to the checkpoint cylinder data. 
~MKSPL, RDRf~!!~ 

If the file owner is logged on, and his virtual reader is available, 
an IOBLOK is constructed with device end pending -

DMKSTKIO 
-Stacks it. 
~MKRSP, RDR~!l!! 

Release storage for virtual buffer, RSPLCTL and the SFBLOK. 
DKKDSPCH 
-- Exit-to the dispatcher. 

SPOOL FILE DELETION 

DMKPLDL 
---With R7 not equal to zero, place the specified SFBtOK on the delete 

chain anchored to DMKRSPDL. 
DMKCKSPL 
---nelete the SFBLOK from checkpoint cylinder data. 
DMKSPL~!! 

Assume the delete routine is not running, build a CPEXBLOK to call 
DKKSPLDR. 

!H~~!g! 
Sets the DELSW=X'80' (delete routine active) • 

DMKSTKCP 
-- Stacks it and exits to caller. 
DKKSPLDR 
----on-unstacking the CPEXBLOK, if the SFBLOK is a syste. duap file, 

calls DMKDRDDD. 
DKKDRDDD 
-- Deallocates DASD buffers. 
DMKSPL, NEX!SF~ 

For complete allocation chains of RECBLOKS, call DKKPGTSR 
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Dl!KPGTSR 
---aeaIlocate DASD buffer and return to storage held by the dumay 

RECBLOKs. 
Dl!KSPL, DELSTART 
---Por incoiplete allocation RECBLOK chains, deallocate by calling 

Dl!KPGTSD. 
DMKPGTSD 
---neaIlocates a page at a time via SFBSTIRT and the IOBLOK until the 

last page is reached. 
Dl!KFRFT 
-- Delete the SFBLOK, then go to Dl!KSPL and NEXTSFB. 
J2!KSR1, NEXT~l~ 

If the delete queue is not empty, process the next SFBLOK an 
identical manner. Continue until all SFBLOK deletions are complete 
then call Dl!KFRET. 

Dl!KFRET 
-- Delete the IOBLOK. 
DMKDSPCH 
--~xit-to the dispatcher. 

RECOVERY MANIGEMENT SUPPORT OPERATION 

12MKIO~!':1 
Entry from CP initialization module to set up pointers to VM/370 
error recording cylinders. 

Dl!KIOGF1 
---rhe-STIDP instruction stores processor version and model in CPUID of 

PSI. 
Dl!KIOG, ISSUEINS 
---cbeck-attached channels. If standalone channel on the 165 or 168, 

the address of the logout routines is stored in the DMKCCH module. 
12MKIOG, CBI!§~!12 

Set up pointers for machine check and channel check record area and 
extended logout areas. 

Dl!KIOG, I0211~!!!! 
Obtain storage for machine check record, extended logout area, and 
CPEXBLOK. The l!CBIREI is also initialized. 

Dl!KIOG, PISTDIVE 
---netermine-the 901-full and 1001-full capacity of designated error 

recording cylinders and store the amount in DMKIOEMX and DMKIOEBI 
respectively. 

DMKIOG, FI!12!!~£ 
Check first record of the error recording cylinders for proper 
format. If invalid, reformat. If valid but clear, store pointer value 
in PSI as the first available slot for error record. If valid but 
used, search for first unused slot and store its value in PSI. 

DMKIOGFR 
--~~on a 3031, 3032, or 3033 processor, read frames from the SRF 

(service record file) device, and write them to the beginning of the 
error recording cylinders with unique record types. 

12MK IQ2, g1~!!11 
When error recording area is full, inform the operator, and continue. 

DMKIOEFL 
---rurn-off the recording in progress switch and exit to caller. 
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DMKMCHIN 
----Entry via the machine check PSi upon detection of an unrecoverable 

and nonfatal processor or storage error. Disable soft machine 
recording store logout area on the machine check and channel check 
recording cylinders. The system is enabled for hard machine checks 
with a pointer to the termination routine. DMKBCH, ENHARD for virtual 
user store status in VMBLOK. DMKMCH, BCHSYSIL for system damage 
timing facility or uncorrectable retry, multibit storage error post 
system operator message, flag system as terminated. Place wait state 
code, if first hard error, record it. If the fault occurred in 
problem state, terminate the active virtual machine. 

MMKMCH, SO!~~~§ 
For corrected ECC or processor retry, update soft error count and 
record the error and dispatch the virtual machine. 

M!!!£!!, MCH~!!~ 
For multibit storage error in problem mode, exercise storage location 
to clear up or flag as unavailable (permanent error) • 

~~KMC!!, MCHf!!!!~ 
On an altered page condition, the virtual machine is reset, 
otherwise, the error is recorded and the virtual machine is 
redispatched. 

DBKMCH SPFTEST 
-- Storage-key failure. Exercise the 2K page key. If CP area and solid 

error condition process as DMKMCH, BCHSYSIL, intermittent, restore 
the key and go to the dispatcher. If key failure and in virtual 
machine area if permanent error, mark page as unavailable, terminate 
the user. If intermittent condition refresh the key and dispatch the 
virtual machine. 

!H~!~~!!, !!R~~!U~ 
On conditions that cause the termination or reset. The error is 
recorded, and both the user and the operator receive status messages. 
Per the termination flag, VMBLOK, the user is logged off and control 
returns to the dispatcher or is reset via DBKCFPRR. 

DMKCFPRR 
---Virtual storage is released, the virtual machine is flagged 

dispatch able and placed in console f unc tion mode .. 
~~ KM~!!, 1~lU1 

On a hard .achine check while handling a machine check. the machine 
check new PSi is loaded with a wait state PSi and the current PSi is 
enabled for hard machine checks. 

~MKf!CH, MCH~}l;R!1~ 
Locate the system or the user's VMBLOK. 

12MKM~!!, OPCQ~ 
Call DMKMCTPT if system is running in attached processor mode. 

~~!!, ~~!!!!!1 
Load disabled wait state for uniprocessor system. 

DMKMCTPT 
---Co_plete processor termination for attached processor system. If the 

error is on the attached processor and it is in problem state, signal 
for automatic processor recovery and stop the attached processor. 

12~~, SiI~~!! 
Make sure processing is on the main processor and set up the 
appropriate wait state code. 

121!KMCT, OP~Q~ 
Issue a aessage to the operator and load a disabled wait state for 
the attached processor system. 

DMKMCTPR 
---Perform automatic processor recovery function. Allow system to 

convert to uniprocessor mode by calling DMKCPUUP. 
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DKKMCT, PREXIT 
-- Terminate-the virtual machine if it is in control. Reset the aain 

processor timer. Clear all lock words and return to the dispatcher. 

DKKCC!!!~ 
Entry via DMKIOS via CSW channel error 

DMKFREE 
---Obtain storage and build a CCHREC block and if IOBLOK and RDEVBLOK 

exist, build an IOERBLOK. 
~MKCC], CCH1Q~!!!! 

Store the CCHREC address, its length, and the CSW in the IOERBLOK. 
J2~KCC!!, CC!!Q~f!~ 

Call appropriate channel error analysis module. Analyze channel 
logout data for validity. 

DMKCCH, SCHEHD 
---aecordlthe-error on the error recording cylinder, if appropriate. 
QMKCCH, CPTER~ 

Terminate CP if the PSA's terminate flag is set. 
DMKCCH, CCHWAIT 
-- Set up XlOF' wait state code and call DMKMCHST to terainate the 

system. 
DMKMCHST 
----I~the system is running in attached processor mode, call DMKMCTST. 
DftKMCH, CALLOPR 
----Issue-an-error message to the operator. 
DMKMCH, MCHWAIT 
---road a~Isabled wait state for a uniprocessor system. 
DMHMCTST 
-~e-sure system is running on the main processor. 
DMKMCT, CALLOPR 
---rssue-an-error message to the operator. 
DMKMCT, MFAWAIT 
---road a dIsabled wait state for attached processor systea. 
DMKCCH, SCHEHD 
---unless termination is established, return to DMKIOS for recovery. 

DMKVERD 
Entry via DMSPSA as a result of SVC 76 detection. Check paraaeters 
passed in RO and Rl. 

DMKFREE 
---Obtain storage for a record buffer for the user error record. 
DMKVER, BUFFUL 
-- usIng-vilId record type (from the buffer) branch to an appropriate 

routine to format that particular record type. 
Q~KVE!!, !~!!J.Q 

Using RDEVBLOK, VDEVBLOK and VMBLOK, convert virtual data to real 
values and place in record. 

DKKIOERV 
---aecord the error. 
DMKDSPCH 
--~iIt-to dispatcher. 
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USER DIRECTORY ROUTINES 

D8KUDRFU 
-- Entry after CP detected LOGON command. DMKSYSPL points to 

directory. Determine length of userid, if valid call D8KLOCKQ. 
~M1Q£~2 

Lock the directory in storage. 
~MKUDR, NX±~!§~ 

the 

Bring in each directory 
buffer) until a UDIRBLOK 
detected. 

page and return each page (and clear the 
match occurs or directory's last page is 

DMKU DR, FIN DU S ER 
---on-userId-fonnd, move UDIRBLOK to caller's area. 
DMKLQ£!2 

Unlock the directory in storage • 
.......... n'r"\.n 'OVTm,...,...n 
.!:!!!~~, ~~~~ 

Return to caller. 
DMKUDRFD 
--~ntry from calling routine to find the addressed (cuu) device 

UDEVBLOK in users directory and move it to the caller. Via UMACBLOK 
locate the UDEVBLOKs. 

DMKUDR, FINDDEV 
-- Check~o-see if the user device address is the same as in the 

UDEVBLOK. Search the chain until match or end of chain occurs. 
DMKUDR, DEVrQ!!!~ 

For found condition, post condition code zero in user's VMPSW. 
DMKUDRRD 
--~ntry from calling routine to read the UDEVBLOK addressed into the 

caller's buffer. Using the DASD and the user displacement from the 
UMACBLOK, bring in the buffer page to storage. Determine if the 
virtual directory page address (UDBFVIDD) exists in the user 
directory buffer blocks. If not call-

DKKPGTVG 
---and-get a virtual page. 
DMKRPIGT 
---Por-DASD address does not match the UMICBLOK, point to the D1SD page 

and bring in the virtual buffer page. Move UDEVBLOK into callers area 
and set cc=O in VMPSW. Return to caller. 

~~KU~!!!!! 
Entry to return a virtual page USed as a buffer. Determine if 
UDBFBLOK contains a virtual buffer page pointer (UDBFVADD). If not, 
exit with cc=1 set in the VKPSW. If a buffer exists, check to see if 
it is resident; if it is, clear it to zeros. 

lH~!gAG± 
Return the real page to the system. 

]2~KR§±!!! 
Return the virtual page to the system. 

DMKtJDRRV 
-- Set-cc=O and return to caller. 
DMKUDRBV 
-- Entry from DMKDIRCT or DKKCPINT to build page buffers for each 

UDIRBLOK. 
~!1KFRE~ 

Get storage for the virtual buffer page list. 
]!1KU~!!, GET!~!§~ 

Call DMKPGTVG and DMKRPIGT to get the virtual and real buffer. Save 
the virtual buffer address in the page list. 

~MKUDR, ~!~!~! 
Encountered 1/0 error, free the virtual buffer page list, post fatal 
message, set cc=3 and return to caller. 

DKKUDR, ENDLIST 
---swap the-new virtual buffer page list with the old list. Anchor the 

new list to DKKSYSPL. 

CP Method of Operation and Program Organization 1-223 



DMK~DR, ~RRI~I~I 
If there was a previous buffer page list, free it. Save the start of 
the user directory pointer in DMKSYSUD, and return to caller with a 
cc=O in the VMPSi. 

SAVE THE 3704/3705 CONTROL PROGRAM IMAGE PROCESS 

~~!~!!~E 
Entry from DMKHVC and DIAGNOSE code 50. Per the system VMBLOK, 
locate the DftKRNTBL. The CCPARM virtual address is contained in R1 of 
the DIAGNOSE instruction. 

~~KSNC, NA!!~~1!! 
Match via search CCPARM; CCPNAME with DMKRNTBL entries. 

~MKS!!~, SIZ~~!!~ 
Verify DASD space requirements for 3704/3705 control program and 
resource data. The volume required to save (NCPVOL) as indicated in 
the NCPTBL entry must be available and mounted on the system, on a CP 
owned and supported paging device. 

~MKS!!£, SVR~~~!~ 
Save resource data on the NCPVOL device. CCPARM supplies the starting 
address and size parameters for this write operation. 

12!1KS!!£, SVN£fl!! 
Save 3704/3705 control program image on NCPVOL device. CCPARM also 
provides the parameters for this similar operation. 

~!!KSN£, SA!~~l!! 
Store cc=O on no errors and return to caller. 

SPOOL PILE CHECKPOINT AND RECOVERY 

~!1KCK~!!! 
Entry from CP initializer, DMKCPI to initialize the checkpoint 
cylinders. Per DMKSYSCH, get a virtual page for the checkpoint 
cylinder and set up the device code in the system residence device. 
In addition, set up local data areas such as pages per cylinder and 
checkpoint cylinders. 

~~, CK~!!l 
Loop through each SPBLOK in the system and checkpoint it in a slot on 
the checkpoint cylinder. Then loop through each remaining slot and 
mark it empty. 

~!1KC!~, £KS!!~ 
Place the map delimiter of the last non-empty slot in the aap. 

DMKPTRUL 
-- Unlock the map page. 
~!1KCK~, £!i~!!~ 

Return to caller. 

DMKCKSPL 
--~ntry from any routine that adds, deletes, changes, the status of 

closed spool files. Lock the routine, or wait until it becomes 
unlocked. Bring the aap page into storage and set up the device code 
of the system residence volume. 
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DMKCKS, LOO~2.!!2 
If the change is applicable to a SHQBLOK (hold queue block), make 
appropriate change on the checkpoint cylinder. 

DMKCKS, CKSPL1 
-~ the-change is applicable to a SFBLOK, either add, change, or 

delete it on the checkpoint cylinder. 
DMKCKS, CKSPL5 
-- If-the--change affects 

START or DRAIN command 
cylinder. 

a spooling device RDEVBLOK (for example, a 
issued), mark the change on the checkpoint 

DMKCKS, CKSEIIT 
---unIock:the-routine. Unlock the page map and exit to caller. 

DMKCKSWM 
--~ntry via DMKCPI during VM/370 reinitialization process whenever the 

records for closed spool data need to be reconstructed. Get a virtual 
page for the map of the checkpoint cylinder and set up the device 
code of the system residence volume. In addition, set up local data 
areas. 

!H~~, CKS!Ht~~ 
For slots having real device entries, set or reset the RDEVDISA and 
RDEVDRAN and move in the check pointed device classes into RVDEVCLAS. 

12MKCKS, CKSWMl~ 
For slots containing spool hold queue block, chain this to the SHQ 
chain. 

12~K C!~~, CK S !!1J 
Get storage for SFBLOK space and set flags depending upon its last 
checkpoint activity. 

DMKCKS, CKSWM4 
If the fIle SFBLOK was active, chain it to the appropriate printer, 
reader, or punch chain. 

J2!1KCKS, CKS!M5 
Allocate the DASD buffers of the spool file by reading each buffer to 
determine the next one and then allocate this page~ 

DMKCKS, CK~!!1§'~ 
ror the dump spool file, the buffers are allocated sequentially from 
the beginning to the end. 

DMKCKS, CKSWM9 
---Set up the-map delimiter for the end of non-empty slot; then set up a 

new spool file identity (spoolid) higher than existing numbers. 
Return to DMKWRM. 

INTER-VIRTUAL MACHINE COMMUNICATION 

DMKVMCFC 
-~ry from DMKHVC and the DIAGNOSE instruction code X'68'. Builds a 

YMCBLOK and initializes it with data from the user's parameter list, 
VMCPARM. The virtual address of VMCPARM is contained in bits 8-11 
(rx) of the DIAGNOSE instruction. 

DMKVMC, VMC!I~!! 
Branch table to pass control to the appropriate subroutine based on 
the subfunction code in VMCPARM. 
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Subfunction 
Code 

X' 0000' 
X'OOOl' 
X'0002' 
X'0003' 
X'0004' 
X'0005' 
X'0006' 
X'0001' 
X'OOOS' 
X'0009' 
X'OOOA' 

~~~!~~, VM~!!~q~ 

SUR~.Q..Yti.n!!.§ 
VMCAUTH 
VMCUAUTH 
VMCSEND 
VMCSENDR 
VMCSENDX 
VMCRECV 
VMCCNCL 
VMCREPLY 
VMCQIES 
VMCRESUM 
VMCIDENT 

Notifies a virtual machine of a pending VMCF communication by posting 
a special external interrupt X'4001' unless: 

• There is already a special external interrupt posted. 
• The virtual machine is running disabled for VMCF interrupts (PSi 

bit 1 and CRO bit 31). 

~~KV~~, VMC!l~~ 
Transfers data from one virtual storage to another virtual storage. 
Errors occurring during data transfer are reflected to originating 
virtual machine via the data transfer return code in the final 
response interrupt message header. 

DMKVMCEX 
---Called from DMKDSP to reflect an external interrupt message header to 

a virtual machine. If the VMCF subfunction is a SENDX, the SOURCE 
data is moved into the external interrupt buffer immediately 
following the message header. 

DMKVMCUA 
---Called by DMKCFP when a virtual machine is logged off or reset. Uses 

the VMCUAUTH subroutine (subfunction code X'OOOl') to dispose of 
existing VMCBLOKS before turning off virtual machine communication. 
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CP Directories 

This part contains the following directories: 

• CP Module Entry Point Directory 

• CP Module-to-Label Cross-Reference 

• CP Label-to-Module Cross-Reference 
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CP Module Entry Point Directory 

r 
I Module 
I Name 
I 

DKKACO 

DKKALG 

DKKAPI 

DKKATS 

DKKBLD 

DKKBOX 

Entry 
Points 

DKKACODV 
DKKACOFF 
DKKACON 

DMKACOPU 
DKKACOQU 

DKKACOTK 

DMKALGON 

DMKAPIPR 
DKKAPIAP 

DMKATSCF 

DKKBLDEC 

DMKBLDRL 

DMKBLDRT 

DKKBLDVM 

DMKBOXBX 

DKKBOXHR 

Attributes, Function 

Pageable. 
Builds an account card buffer for a VDEVBLOK. 
creates account card buffer for a VMBLOK. 
Provides additional accounting function at logon 
time (for installation use). 
Punches queued up accounting cards. 
Queues up account card buffers for output On a 
real device. 
creates a connect and usage ti.e .essage for a 
user. 

Pageable. 
Handles the AUTOLOG command. 

Pageable. 
This module is entered from DMKCPI only if in 
attached processor mode. It is also entered fro. 
DMKCPU as part of the vary online processor 
function. 
Initializes the PSIs for each processor. 
Initializes the control registers for the 
attached processor. 

Pageable. 
Notifies the virtual machine that the coamand has 
replaced the shared system with a private copy of 
that shared system. The user continues to run 
without the shared copy of the naaed system. 
Called by the co.mand processors via an SVC if 
the command execution is to change a shared page. 

Pageable. 
Allocates storage for a virtual ECBLOK and the 
two TRQBLOKs required for a virtual machine with 
the ECKODE option# and initializes these blocks. 
Releases real segment, page, and swap tables to 
free storage. 
Creates ana initializes seg.ent, page, and swap 
tables as a function of virtual storage size, 
which is part of the process of building a user's 
virtual aachine. 
Creates and partially initializes a VKBLOK for a 
virtual machine, identified by its terminal real 
device block. 

Pageable. 
Provides the VK/370 or user logo (header) for 
printed output. 
Logo for initial screen display and header 
separator for printer spool files. 
Installation header reference. 

CP Directories 1-229 



CP Module Entry Point Directory 

r 
I Module 
I Name 

Entry 
Points 

.---------+---------~ 

DMKCCH 

DMKCCW 

DMKCDB 

DMKBSCER 

DMKCCHIS 

DMKCCHNT 

DMKCCHRF 

DMKCCHRT 

DMKCCiB1 
through 
DMKCCiB8 
DMKCCiGN 
DMKCCiL1 

DMKCCiL5 
DMKCCi1 
DMKCCi2 
DMKCCiSB 

DMKCCiTC 

DMKCCiTR 

DMKCDBDC 

DMKCDBDI 

Attributes, Function 

Resident. 
Line error processing for remote 3270s on binary 
synchronous lines only. 
Examines the error condition resulting from a 
unit check or channel error that occurred while 
executing a CP-generated bisync line channel 
program. If the error is uncorrectable, D~KMSW is 
called to notify the operator. After return from 
DMKMSW, the original channel program is 
terminated and the fatal flag is set in the 
IOBLOK. If the error is correctable, the channel 
program is re-executed up to a maximum of seven 
retries. 

Resident. 
Operates with the I/O interrupt handler to 
schedule a device-dependent error recovery 
procedure when a channel data check, control 
check, or interface control check is detected. 
Entry from DMKIOS when a channel check occurs 
when storing a CSi after a SIO. 
Entry from DMKIOINT when a channel check occurs 
on an I/O interrupt. 
Reflects channel check information to the virtual 
machine. 
Entry from DMKIOE to allow error messages to be 
printed. 

Resident. 
CP assist TRANBRNG instruction (E60B). 

CP assist CCiGENRL instruction (E60F). 
CP assist TRANLOCK instruction (E609). 

through 

CP assist DECCi1 instruction (E60C). 
CP assist DECCWO instruction (E604). 
Invokes an internal subroutine (CNTRLSOB) to 
obtain control bytes (seek data) • 
Searches previous (external) RCi chains and 
resolves the address of the RCi task if found. 
Takes the list of virtual CCis associated with 
the user's SIO and translates it into a real CCW 
list. 

Pageable. 
Processes DISPLAY, DCP commands. 
Executes the DISPLAY command to display real 
storage locations. 
Displays virtual storage locations, storage keys, 
general registers, floating-point registers, PSi, 
CAW, and CSW at the terminal. 

~ _____ . ____ ~ __________ ~. _________ . ___________________________________________ --J 
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I 

I Module Entry 
Points I Nalle 

~---------+---------~. 
DMKCDM 

DMKCDS 

DMKCFC 

DMKCFD 

DMKCFG 

DMKCFH 

DMKCFM 

DMKCDMDM 
DMKCDMDU 
DMKCDMDM 

DMKCDMDU 

DMKCDSCP 
DMKCDSTO 

DMKCFCMD 
DMKCFCSL 
DMKCFCBE 
DMKCFCQU 
DMKCFCRQ 

DMKCFDAD 

DMKCFDLO 

DMKCFGCL 
DMKCFGII 
DMKCFGIP 

DMKCFHSV 

DMKCFMAT 

DMKCFMBK 

DMKCFMEN 

CP Module Entry Point Directory 

Attributes, Function 

Pageable 
Processes DUMP and DMCP commands. 
Dumps real storage to spooled printer. 
Dumps virtual storage to the spooled printer. 
Dumps the contents of the specified real storage 
locations on the virtual Frinter spool file. 
Dumps the contents of the specified virtual 
storage locations, registers, PSi, and storage 
keys on the virtual printer spool file. 

Pageable. 
Processes STORE and STCP commands. 
Stores data into real storaae (STCP commandl. 
Stores data into virtual storage (STORE command) • 
Pageable. 
Gets the address of the routine that processes 
the CP console function that was requested. 
Processes a CP console function. 
Processes the SLEEP command. 
Processes the BEGIN command. 
Processes the QUERY command. 
Presents an attention interruption to the virtual 
machine to simulate a real request key 
interruption. 

Pageable. 
Processes LOCATE and ADSTOP commands. 
Stops virtual machine at specified address 
(ADSTOP command). 
Displays address of real device blocks, or VMBLOK 
and/or virtual device blocks (LOCATE command). 

Pageable. 
Handles Diagnose code X'64'. 
Entry to IPL from LOGON (DMKLOG). 
Entry to IPL from a command line (DMKCFM). 

Pageable. 
Saves a virtual machine's storage space including 
registers and PSi (SAVED System). 

Resident. 
Processes DIAGNOSE code 8. It scans the command 
line and goes to the required module. 
Posts an attention interrupt pending for the 
virtual machine. 
Puts the terminal in console function (CP) mode 
(ATTN key pressed twice). Scans the command line 
and goes to the command handling routine. 
Entered when DIAGNOSE code 8 is executed. Scans 
the com.and line and goes to the command handling 
routine .. 
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CP Module Entry Point Directory 

I 
I Module 
I Nalle 
f 

DMKCFO 

DMKCFP 

D!KCFS 

DMKCFT 

DMKCKP 

DMKCKS 

DMKCLK 

DMKCNS 

Entry 
Points 

DMKCFOEI 

DMKCFPRD 

DMKCFPRR 

DMKCFSET 

DMKCFTRM 

DMKCKPT 

DMKCKSPL 

DMKCKSIN 

DMKCKSiM 

DMKCLKCK 

DMKCLKCC 
DMKCLKMP 
DMKCLKAP 
DMKCLKSC 

DMKCNSED 

DMKCNSEN 
DMKCNSIC 

Attributes, Function 

Pageable. 
Processes Class A, B, C, and F SET commands. 

Pageable. 
Si~ulates the operator's console 
machine,. 
Handles virtual device reset 
routines. 
Handles system resets for other 
Resets the virtual machine. 

Pageable. 

for the virtual 

for other CP 

CP routines. 

Processes the CP SET command for general users. 
Entry point for SET command processor. 

Pageable. 
Processes user's terminal options. 
Entry paint for the TER!INAL command processor. 

Pageable. 
Saves pertinent data when a check point occurs. 
Retrieves accounting data froll the VMBLOK, 
VDEVBLOK, and unpunched accounting cards. It 
retrieves accounting information for dedicated 
devices, saves the system log aessages, and saves 
all control blocks for spool files. The data is 
written on the SYSiAR! cylinder of the IPL pack. 
DMKCKP is loaded and executed by D!KD!P or 
initial program load. 

Pageable. 
Performs checkpoint processing. 
Performs a checkpoint On any alterations in the 
spool file set up to allow the recovery routine 
to get them if warm start fails. 
Initializes the check point cylinder after a 
successful warm start from the standard recovery 
procedure or after a cold start. 
Recovers previously checkpointed spool file 
information. This information includes all open 
print or punch files in existence at the time the 
system went down or was shutdown. All open spool 
files are put in user hold status. 

Pageable. 
Determines if the clock should be synchronized. 
(Called from DMKCPI) 
Handles CLKCHK signal request. 
Synchronizes the clocks. 
Handles SYNC signal request. 
Handles the TOD-sync-check external interrupt. 

Resident. 
Real console terminal manager. 
Edits the input line for the following 
characters: escape, line end, line delete, and 
character delete. 
Enables or disables a low-speed terminal line. 
Entered from DMKQCN to initialize read and write 
CCis for the CONTASK built by DMKQCN. 
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r 
I Module 
I Name , 

DMKCPB 

DMKCPE 

DMKCPI 

DMKCPS 

DMKCPU 

DMKCPV 

1 
Entry I 

CP Module Entry Point 

Points I Attributes, Function 
I 

DMKCNSIN I Interruption return point 
terminal I/O .. 

and handler for 

DMKCPBEX 

DMKCPBNR 

DMKCPBRS 

DMKCPBRW 

DMKCPBRY 

DMKCPBSR 

DMKCPIEM 

DMKCPINT 

DMKCPSSH 
DMKCPSH 
DKKCPSRY 

DMKCPUVY 
DMKCPUUP 

DMKCPVAI 
DMKCPVAC 

DMKCPVAE 

DMKCPVDS 

DMKCPVEN 

DMKCPVLK 

DMKCPVUL 

Pageable. 
Simulates the operator's console for the virtual 
machine. 
Processes the EXTERNAL command to present an 
external interruption to the virtual machine. 
Processes the NOTREADY command to cause the 
virtual device to appear not ready. 
Processes the RESET command to reset all pending 
interrupts from the specified device. 
Processes the REWIND command to issue a rewind to 
the real tape device. 
Processes the READY command to simulate a device 
end interrupt to the specified device. 
Processes the SYSTEM command to simulate system 
reset and PSi restart to allow clearing of 
storage. 

Resident. 
Contains data constants that define the end of 
the CP nucleus. 

Pageable. 
Prepares VM/370 for operation. 
Enables the operator's console, initializes the 
TOD clock and directory, allows operator logon, 
prepares for warm start, and completes 
ini tializa tion. 
Initializes and prepares CP for operation. 

Pageable. 
Processes the SHUTDOWN, HALT, and VARY commands. 
Processes the SHUTDOWN command. 
Processes the HALT command. 
Processes the ViRY command. 

Pageable. 
Processes the VIRY PROCESSOR command. 
Causes the system to convert to uniprocessor 
.ode. 

Pageable. 
Punches user accounting records. 
Processes the ICNT command to create accounting 
records for logged-on users. Also, resets 
accumulated accounting information. 
Enables system low-speed lines for system 
restart. 
Processes the DISABLE 
active line after the 
with it. 

command to 
current user 

disable an 
is finished 

Processes the ENABLE command to enable the 
system's low-speed lines for system logon. 
Processes the LOCK command to lock specified 
pages of a user's virtual storage space into real 
main storage. 
Processes the UNLOCK command to unlock pages that 
were locked by operator command (LOCK). 

L-________ ~ __________ ~ ______________________________ . ______ . _________________ __J 

CP Directories 1-233 



CP Module Entry Point Directory 

Module 
Name 

DMKCQG 

DMKCQH 

DMKCQP 

DMKCQR 

DMKCQY 

DMKCSB 

DMKCSO 

DMKCSP 

DMKCSQ 

DMKCST 

DMKCSU 

Entry 
Points 

DMKCQGEN 

DMKCQHRD 
DMKCQHPR 
DMKCQHPU 

DMKCQPRV 

DMKCQREY 

DMKCQRFI 

DMKCQYEY 

DMKCSBLD 

DMKCSBVL 

DMKCSOBS 
DMKCSODR 
DftKCSOFL 
DMKCSORP 
DMKCSOSD 
DMKCSOSP 
DMKCSOST 

DMKCSQCL 
DMKCSQHL 
DMKCSQRF 

DMKCSTAG 

DMKCSUCH 

Attributes, Function 

Pageable. 
Processes the class G and class"D QUERY commands. 
Entry to QUERY command processor for class G 
users. 

Pageable. 
Processes QUERY RDR commande 
Processes QUERY PRT command. 
Processes QUERY PCH command. 

Pageable. 
Processes the class B and class G QUERY command. 
Entry to QUERY command processor for class Band 
G users. 

Pageable. 
Processes the QUERY command. 
ftain entry point. Contains a branch table to get 
to the routine that processes the operand 
specified in the QUERY command; the operand can 
be one of the following: FILES, SET, DUMP, 
PAGING, HOLD, PRIORITY, and TERMINAL. 
Retrieves the number of reader, punch, and print 
files. 

Pageable. 
Handles QUERY functions: TIME, LOGftSG, NAME, 
USERS, PF, SASSIST, CPASSIST, and CPUID. 

Processes the LOADBUF com.and 
(real UCS or FCB buffer). 
Processes the LOADVFCB" (load 
control buffer) command. 

Pageable. 

virtual foras 

Processes real spooling commands for real unit 
record devices. 
Processes the BACKSPACE command. 
Processes the DRAIN command. 
Processes the FLUSH command. 
Processes the REPEAT command. 
Restarts a device after it has been drained. 
Processes the SPACE command. 
Processes the START command by device type. 

Pageable. 
Processes class D and G spooling commands. 

Pageable. 
Processes the CLOSE command. 
Processes the HOLD command. 
Processes the FREE command. 

Pageable. 
Processes class G commands. 
Entry point to process the TAG command. 

Pageable. 
Processes the class D and G spooling commands. 
Processes the CHANGE command. 

---------------------J 
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ftodule 
Nalle 

DMKCSV 

DMKCVT 

DMKDAS 

DMKDDR 

DMKDEF 

DMKDGD 

DMKDIA 

Entry 
Points 

DMKCSVOR 
DMKCSVPU 
DMKCSVTR 

DMKCVTBD 

DMKCVTBH 

DMKCVTDB 

DMKCVTDT 

DMKCVTFP 

DMKCVTHB 

DMKDASER 
DMKDASRD 
DMKDASSD 

DMKDDREP 
DMKDDRED 

DMKDEFIN 

DMKDGDDK 

DMKDIACP 

DMKDIADR 

CP ftodule Entry Point Directory 

Attributes, Function 

Pageable. 
Processes the ORDER command. 
Processes the PURGE command. 
Processes the TRANSFER co •• and. 

Resident. 
Processes the conversion routines. 
converts a word of binary data into a doubleword 
of decimal digits. 
converts a word of binary data into a doubleword 
of hexadecimal data. 
converts a decimal field into a full word of 
binary data. 
converts data and t1me to EBCDIC and inserts it 
into a specified location. 
converts a floating-point doubleword into 17 
bytes of decimal data. 
converts the designated hexadeci.al field into a 
binary full word. 

Resident. 
DASD error retry program. 
Retries the failing DASD channel prograa. 
Processes unsolicited device end interruptions. 
Collects DASD sense data. 

Residency not applicable. 
This is the DASD dump restore program. It saves 
data from a direct access volume onto a tape or 
tapes. It returns data to DASD from tape that has 
been placed on the tape by this prograa. It 
copies data from one device to another of the 
same type. It prints a translation of each record 
specified on the SYSPRINT device. Prints a 
translation of each record specified on the 
console. Initial program loaded or run under CMS 
if on a CMS disk. 
DASD dump restore program entry Foint. 
End-of-load module for CMS. 

Pageable. 
Processes the DEFINE command to define a virtual 
device or storage. 
Processes the DEFINE command to alter the virtual 
aachine's configuration or storage size. 

Resident. 
Processes simple disk I/O. 
Performs simple disk I/O of a standardized for.at 
with a minimum of CCW chain manipulation and 
interruption handling. 

Pageable. 
COUPLE command processor. Establishes a virtual 
connection between tvo channel-to-channel 
adapters on a single virtual machine. 
Releases a terminal line that has been in use by 
the virtual machine via the DIAL command. The 
line is detached from the virtual machine and 
made available for normal log on to VM/370. 
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CP Module Entry Point Directory 

r 
I Module 
I Name 

Entry 
Points Attributes, Function 

~--------~---------r----------------------------------------------~ 

D!KDIB 

D!KDIR 

DMKDMP 

DMKDRD 

D!KDSB 

D!KDSP 

DMKDIAL 

DMKDIBSM 

DMKDIRCT 

DMKDIRED 

D!~DMPDK 
D!KDMPRS 

DMKDRDDD 
DMKDRDER 

DMKDRDKP 

DMKDRDSY 

DMKDSBRD 
DMKDSBSD 

DMKDSPA 

Processes the DIAL command. Attaches a user's 
terminal as a dedicated device to an existing 
virtual 270X terminal line in the virtual machine 
addressed by the command line. 

Pageable 
Simulates sense data and status for virtual I/O 
to a simulated I/O device (2702 line or CTCA) 
that has not yet been activated through either 
the console function DIAL for 2702 lines, or the 
console function COUPLE for virtual CTCAs. 

Pageable or standalone. 
Initial program loaded or run under CMS if on a 
CMS disk. 
Builds a user directory on a system owned volume 
using pre-allocated cylinders. 
End of load module for CMS. 

Resident. 
Writes a dump of main storage, control registers, 
floating-point registers, general registers, and 
clocks to a specified device. 
Writes the dump on the specified device. 
Initial program loads the system over again. 

Pageable. 
Process spool files 
Delete system dump spool file. 
Manipulates input spool files via a DIAGNOSE code 
X'0014' issued by the virtual machine. 
Reads a system dump spool file via a DIAGNOSE 
code X'0034' issued by the virtual machine. 
Reads the system symbol table CSECT via a 
DIAGNOSE code X'0038' issued by the virtual 
machine. 

Resident. 
D1SD error retry program. 
Processes unsolicited device end interruptions. 
Collects DASD sense data. 

Resident. 
Entered after each interruption handler is 
finished processing and after each stacked 
CPEXBLOK, I/O request, and external interruption 
has been serviced. It updates the CPU times 
charged to the user that has received service, 
updates all virtual timers, and reflects any 
pending interruptions for which the user is 
enabled. After the user's status has been 
updated, the highest-priority runnable user is 
dispatched. 
Immediate redispatch path for virtual machines. 
The only status update that occurs is for virtual 
timers. 

------.--------J 
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Module Entry 
Name Points 

DMKDSPB 

DMKDSPCH 

DMKDSPO 
DMKDSP1 
DMKDSP2 
DMKDSPE 
DMKDSPQS 

DMKDSPRQ 
DMKDSPRU 

DMKDSPNP 

DMKEIG 

DMKEMA 
DMKEKA 

DMKEMB 
DMKEMB 

DMKEMC 
DMKEMC 

CP Module Entry Point Directory 

Attributes, Function 

Process new virtual PSi and dispatch. Entered if 
the virtual PSi has been entered outside of 
DMKDSP. 
Main entry point. Updates timers and dispatches 
user. 

CP assist DSPO instruction (E60D). 
CP assist DSP1 instruction (E607). 
CP assist DSP2 instruction (E611). 
Processes interrupt from virtual interval timer. 
Nonexecutable; dispatched user's maximum time 
slice. 
Queues anchor for IOBLOKs and CPEXBLOKs. 
Entered ~n attached processor mode when the 
system lock is not held. 
Number of dynamically assignable page frames now 
available in the system. 

Pageable. 
Analyzes the 2880 channel logout and sets 
appropriate bits in the ECSi field according to 
the results of this analysis. It moves the 
channel logout to the channel check record. 

Pageable. 
Contains the framework of the common error 
messages that are generated at various places 
within CP. Module DMKERM references DMKEMA to 
write error messages that require variable data 
to be inserted into them. This module contains 
no executable code and contains all error 
messages from 0 to 169. 

Pageable. 
Contains the framework for the common error 
messages that are generated at various places 
within CP. The module DMKERM references DMKEMB to 
write error messages that require variable data 
to be inserted into them. This module contains 
no executable code and contains all error 
messages from 170 to 423. 

Pageable. 
Contains the framework of the common error 
messages that are generated at various places 
within CP. Module DMKERM references DKKEMC to 
write error messages that require variable data 
to be inserted into them. This module contains 
no executable code and contains error messages 
424 and up. 
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CP Kodule Entry Point Directory 

I 
I Module 
I Name 

Entry 
Points Attributes, Function 

~--------~--------~.-------------------------------------------------~ 
DMKENT 

DKKENTEC 

DMKENTET 

DKKENTFI 

DMKENTKC 

DMKENTSC 

DMKENTST 

DMKENTTI 

DMKENT62 

DKKERK 
DMKERMSG 

DKKEXT 
DMKEXTSP 

DMKEXTSL 

DKKFCB 
DMKFCB 

DKKFKT 

Resident. 
Meets the CP nucleus residency requirements for 
TRQBLOK and CPEXBLOK entries to pageable VK 
Monitor module DMKMIA. 
Used to invoke a MONITOR STOP command via a 
CPEXBLOK. 
Used to invoke a MONITOR STOP com.and via a 
TRQBLOK request. 
Used to complete monitor shutdown processing, via 
CPEXBLOK. 
Used to invoke a MONITOR CLOSE command via a 
CPEXBLOK. 
Used to invoke a MONITOR START SPOOL command via 
a CPEXBLOK. 
Used to invoke a MONITOR START SPOOL command via 
a TRQBLOK request. 
High frequency I/O status sampling routine, 
entered every two seconds via TRQBLOK request. 
DASTAP class 6 code 2 I/O status sampling 
routine, called from DMKMONTI every 60 seconds to 
collect the data accumulated by DMKENTTI. 

Pageable. 
This is the message writer. Locates the 
requested message and inserts the module ID, 
message number, and data. It also prints the 
message. 

Resident 
Handles all SIGNAL actions after CP 
initialization. 
Entry point for External Interrupt handler 

Pageable. 
Contains the foras control load buffer images 
that the LOADBUF command uses to load the forms 
control buffer in the 3811 control unit for the 
3203 or 3211 printer. The LOADVFCB command also 
uses DMKFCB to load the forms control buffer in 
the virtual 3203 or 3211 printer. 

Standalone program. 
Initial program loaded or run under CMS if on a 
CMS disk. Adapts parameters from the console or 
IPL device (card reader) and per forms partial or 
complete formatting, allocating, and labeling of 
2314, 2319, 3330, 3340, 3350 and 2305 DASD 
devices. The FORMAT program also write-checks the 
surfaces. Bad surfaces are flagged to prevent 
their use. No alternative tracks are assigned. OS 
labels are written to be compatible with OS, but 
labels indicate to OS that no space is left on 
the DASD device. All input parameters are 
verified for correctness. 
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CP Module Entry Point Directory 

I 
Module I Entry 
Name I Points Attributes, Function 

r---------+-----------r----------------------------------------------------~ 
DMKFRE 

DMKGIO 

DMKGRF 

DMKGRT 

DMKGRW 

DKKHVC 

DMKHVD 

DMKIOC 

DMKFREE 

DMKFRERC 

DMKFRERS 
DMKFRET 

DMKFRETR 

DMKGIOEX 

DMKGRFIN 
DKKGRFEN 
DMKGRFIC 

DMKGRTAB 

D5KGRTF5 

DMKHVCAL 

DMKHVDAL 

DMKIOCVT 

Resident. 
Free storage manager. 
Gets space from free storage and processes the CP 
assist FREE instruction (E600). 
Special entry point to acquire free storage. If 
the storage request cannot be satisfied, a 
condition code of one is returned to the caller. 
Returns subpools to free storage chain. 
Returns space to free storage and processes the 
CP assist FRET instruction (E601). 
Returns space to free storage; does not release 
pages. 

Pageable. 
Initializes supervisor operations for tape, unit 
record, and nonstandard disk I/O operations. 
Checks device validity and initializes I/O 
operations on tape, unit record, and nonstandard 
disk I/O programs per supervisor call. This 
module presents resultant condition code and CSW 
(if warranted) to the user. 

Resident. 
Supports local 3270, 3218 Model 2A, and 3066 
devices. DMKGRF processes interruptions and CCWs 
for the devices~ The processing includes message 
handling and screen management. 
Handles the interruption via an IOBLOK. 
Enables or disables the device. 
Starts a CONTASK from DKKQCN. 

Resident. 
Contains common data area and subroutines for 
3270 display support. 
Computes the next tab position and creates the 
data stream to position the cursor and insert a 
logical tab character if necessary. 
Brings in the VHj370 logo and initializes buffer 
and the CClls to write the logo in DMKGRT and 
DMKRGB. 

Non-executable. 
Contains CClls and data for 3278 Model 2A operator 
display console. 

Resident. 
Perforas services for the virtual .achine as 
requested via the DIAGNOSE instruction. The 
specific service performed depends on the code in 
the DIAGNOSE instruction. 

Pageable. 
Performs services for virtual .achines as 
requested by the DIAGNOSE instruction. 

Converts VM/370 device tYIe to OS/VS device type. 
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CP Module Entry Point Directory 

Ii 
Module I Entry 
Name I Points 

I 
DMKIOE 

DMKIOECC 

DMKIOECB 

DMKIOECJ 

DMKIOEFL 

DMKIOEFM 

DMKIOEMC 
DMKIOEMB 
DMKIOENV 

DMKIOEOB 

DMKIOEQQ 

DMKIOERC 
DMKIOERN 
DMKIOERR 

DMKIOESD 
DMKIOESR 
DMKIOEST 

DMKIOEVR 

DMKIOF 

DMKIOFC1 

DMKIOFIN 

DMKIOFOB 
DMKIOFM 1 
DMKIOFST 
DMKIOFVR 

Attributes, Function 

Resident. 
This is the error recording module. It receives 
all requests for error recording and passes 
control to the proper pageable routine after 
checking if a recording is in progress. If a 
previous request for error recording is in 
progress, the current request is queued on the 
appropriate queue for recording at a later time. 
It makes a check to determine if the recording 
cylinder is full. DMKIOE also interfaces with the 
pageable module that initializes and erases the 
error recording cylinders. 
Entry for a channel error condition occurring on 
a SIO in DMKIOS with a response condition code of 
one. 
Entry for a stacked channel recording request 
from the channel check handler. 
Entry for a stacked channel check recording 
request from ERP. 
Entry point to locate the starting page record 
for recording. 
Entry to clear and format the recording area on 
disk. 
Entry for machine check recording. 
Entry for a stacked machine check request. 
Entry for a stacked environmental recording 
request. 
Entry for a stacked outboard error recording 
request. 
Calls to initiate error recording via DMKIOF (no 
DMKIOE function performed). 
Entry for a stacked erase request. 
Processes a 3704/3705 and remote 3270 request. 
Schedules recording for unit check, channel data 
check, and hardware environmental counts. 
Records 3330 data. 
Schedules statistical data recording. 
Schedules the update of a statistical data 
request. 
Processes an SVC 76 request. 

Pageable. 
Records system and I/O errors on the system disk 
in predefined error recording cylinders. 
Records channel check error from SIO in DMKIOS 
when cc=1. 
Initializes pointers to available recording pages 
at IPL and after an erase has been completed. 
Records OBR and MDR records. 
Records machine checks. 
Updates statistical data counters. 
Records errors when requested by SVC 76. ______________---J 
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M:odule 
Nalle 

DM:KIOG 

DMKIOS 

DMKISM 

DMKJRL 

DMKLDOO 

D8KLNK 

Entry 
Points 

DMKIOGFR 

DM:KIOGF1 
DM:KIOGF2 

Dl1KIOSHA 

DMKIOSIN 
DMKIOSQR 
DMKIOSQV 
DMKIOSRW 

DMKISMTR 

DMKJRLQU 
DMKJRLSE 
DMKJRLLO 
DMKJRLSL 
DMKJRLIL 

LDRGEN 

DMKEPSWD 

D8KLNKIN 

DMKLNKSB 

CP 80dule Entry Point Directory 

Attributes, Function 

Pageable. 
Call~d at initialization to locate the error 
recording device, locate the last outboard error 
record and system recordings made on the 
cylinders, and set the in-storage pointers to the 
correct values. Initialization for RMS functions 
is performed after first making a test to 
determine if CP is running under CP. RMS 
functions are not activated for a virtual CP 
environment. This module also erases the 
recording areas. 
For 3031/3032/3033 processors, reads frames fro. 
the SRF device, formats them in 4096-byte blocks, 
and writes the records to the error recording 
cylinders. 
Contains all function of DMKIOG except erase. 
Erases (1) error records or (2) error records and 
frame records from the error recording cylinders, 
depending on input parameters. 

Resident. 
Schedules requests for virtual machine and 
program I/O operations, and services all I/O 
interruptions. 
Halts an active device and drains all 
interruptions. 
Processes an I/O interruption. 
Schedules CP-generated I/O operation. 
Schedules a virtual machine I/O operation. 
Processes the IOBLOK used for REWIND. 

Pageable. 
Finds and modifies an ISAM CCW string. 

Pageable. 
Processes the QUERY command. 
Processes the SET JOURNAL command. 
Processes LOGONs with invalid passwords. 
Processes LINKs which are successful. 
Processes LINKs with invalid passwords. 

Loader - utility program. 
Loads assembled program modules into storage at 
locations other than those assigned by the 
assembler. It completes linkage among the 
modules and transfers control to one of the 
loaded .odules for execution. 

Pageable. 
Prollpts the user to enter a password, types 
masking characters if appropriate, reads the 
password from the terminal, and checks it for a 
match. 
Links to a virtual DASD because of an issued LINK 
cOllmand. 
LINK subroutines. 
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CP Module Entry Point Directory 

I 
I Module 
I Nalle 

• I DMKLOC 

DMKLOG 

DMKLOH 

DMKLOK 

DMKMCC 

DMKMCD 

DMKMCB 

DMKMCT 

DMKMIA 

Entry 
Points 

DMKLOCK 

DMKLOCKD 
DMKLOCKQ 
DMKLOCKT 

DMKLOGA 
DMKLOGON 
DMKLOGOP 

DMKLOBON 

DMKLOK 

DMKLOKDF 
DMKLOKPS 
DMKLOKSO 

DMKLOKSP 

DMKLOKVM 

DMKLOKVR 

DMKMCCCL 

DMKMCDIN 
DMKMCDLI 
DKKMCDTI 
DMKMCDST 
DMKMCDSE 

DMKMCBIN 
DMKMCHMS 

DMKKCTKA 
DMKKCTPR 
DKKMCTPT 
DMKKCTST 

DMKKIACC 
DMKMIADL 
DKKKIAEN 
DMKMIAIN 
DMKKIAKC 

Attributes, Function 

Resident. 
Allows a system resource to be marked in use or 
not available by a unique 8-character name. 
Dequeues a locked name. 
Queues or locks a name. 
Tests to determine if a name is locked. 

Pageable. 
Logs on a user or operator. 
Processes the AUTOLOG command. 
Logs on a user. 
Logs on the operator. 
Pageable. 
Constructs and sends logon-related Ilessages to a 
user or to the operator. 

Resident. 
handles all locking requests when CP is in 
attached processor mode. 
Processes an obtain, defer lock request. 
Processes all spin lock requests. 
Processes an obtain, defer request for VKBLOK 
lock. 
Processes an obtain request for a spin lock that 
previously failed. 
Processes an obtain, defer request for VKBLCK 
lock. 
Processes a release request for VMBLOK lock. 

Pageable. 
Handles first level MONITOR co.mand processing. 

Pageable. 
Processes KONITOR INTERVAL co.mands. 
Processes KONITOR LIKIT cellmands. 
Processes MONITOR TIME commands. 
Processes MONITOR STOP commands. 
Processes MONITOR SEEKS commands. 

Resident. 
Processes.a machine check interruption. 
Enables or disables soft machine check recording. 

Resident. 
This module is called by 
handler in attached processor 
Handles malfunction alert. 
Handles processor recovery. 
BandIes processor termination. 
Handles system termination. 

Pageable. 

the machine 
mode. 

Provides various facilities associated 
automatic monitoring using spool files. 
Used for MONITOR CLOSE processing. 
Used for DKKMCC display function. 
Used to invoke a KONITOR STOP command. 
Used to invoke a MONITOR START command. 
Used to invoke a MONITOR CLOSE command. 

check 

with 
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, I 

I ~odule I Entry 
I Name I Points 
~---------+.----------+ 

DMKMID 

DMKMNI 

DMKMON 

DHKiiSG 

DMKMSi 

DMKNEM 

DMKMIAMU 

DMKMIARO 
DMKMIAST 

DMKMIAWO 

DMKMIDNT 

DMKMNIDK 
DMKMNIDS 

DMKMNIFI 
DMKMNISH 
DMKMNISP 

DMKMNITH 
DMKMNITR 

DMKMONIO 
DMKMONMI 
DMKMONPR 

DMKMONOO 

DMKMON40 

DMKMONTI 

DMKMSGEC 
DMKMSGMS 
DMKMSGNH 
DMKMSGSM 
DMKMSGWN 

DMKMSWR 

DMKNEMOP 

CP ~odule Entry Point Directory 

Attributes, Function 

Generates informational messages for monitor 
user. 
Opens monitor spool file, gets SFB, etc. 
Schedules, via TRQBLOKs, requests to start and 
stop monitor at specific times in the future. 
Writes a monitor data buffer to a spool file 
buffer. 

Pageable. 
Changes the date in the system low storage at 
midnight and resets the clock comparator for the 
next midnight occurrence. DMKMID also sends 
messages to all users about the date change. 

Pageable. 
Constructs spool file header record. 
Displays automatic monitoring information defined 
by SYSMON macro in DMKSYS. 
COMpletes monitor shutdown. 
Initializes MONITOR shutdown: 
Handles monitor processing for SPOOL to USERID 
parmeters of START command. 
Handles monitor tape header processing. 
writes the MONITOR trailor record. 

Pageable. 
Processes commands and requests associated with 
the MONITOR, including MONITOR CALL interruptions 
within CP. 
Processes tape interruptions returned by DMKIOS. 
Processes a MONITOR CALL Frogram interruption. 
Gets space for monitor record and manages 
buffers. 
Handles PERFORM (class zero) data collection 
routine. 
Handles USER (class four) data collection 
routine. 
Handle timer request interruptions. 

Pageable. 
Transmits messages to legged-on users for the 
MESSAGE, SMSG, or WARNING commands. Receives and 
retransmits lines for the ECHO command for the 
number of times specified. 
ECHO command processor. 
MESSAGE command processor. 
MSGNOH command processor. 
SMSG command processor. 
WARNING command processor. 

Resident. 
Allows system communication with the operator for 
the enhancement of error recovery procedures. 

Pageable. 
Gets a 5-byte mnemonic opcode for a System/370 
binary opcode • . ______ ~ ______________________________________________________ __J 
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CP Module Entry Point Directory 

r 
i iiodule 
I Name 

• DMKNES 

DMKNET 

DMKNLD 

DMKNLE 

DMKOPR 

DMKPAG 

DMKPER 

DMKPGS 

Entry 
Points 

DMKNESDS 
DMKNESEP 

DMKNESHD 
DMKNESPL 
DMKNESTR 
DMKNESWN 

DMKNETAE 

DMKNETWK 

DMKNLDMP 
DMKNLDR 

DMKNLEMP 

DMKOPRWT 

DMKPAGIO 

DMKPERCH 
DMKPERIL 
DMKPERT 

DMKPGSPO 

DMKPGSPP 
DMKPGSPR 

Attributes, Function 

Page~ble. 
Processes NETWORK operands as follows: POLLDLAY 
SHUTDOWN DISPLAY VARY TRACE 
Processes the NETWORK DISPLAY command. 
Processes the NETWORK VARY EP command to switch 
an NCP communication line to EP mode. 
Processes the NETWORK SHU~DOWN command. 
Processes the NETWORK POLLDLAY command. 
Processes the NETWORK TRACE co.mand. 
Processes the NETWORK VARY NCP command to switch 
an EP communication line to NCP mode. 

Pageable. 
Decodes NETWORK 
Enable binary 
stations. 
NETWORK command 

Pageable. 

command and enables bisync lines. 
synchronous lines and remote 

decoder. 

Dumps the 3705 network control program. 
Loads the 3705 network control program. These 
routines may be called by a console command from 
DMKNET or or internally by DMKCPI (for LOID) or 
DMKRNH (for DUMP). 

Pageable. 
Dump the 3705 Network Control Program. 

Resident. 
Provides the necessary support for the VM/370 
system console. Certain routines within the 
control program cannot call DMKQCN to issue 
writes to the system console. This module 
determines the system's primary console and 
builds a channel program to handle the requested 
call. 

Resident. 
Constructs IOBLOKs and schedules the tasks that 
move virtual storage pages between auxiliary 
storage and main storage. It also calculates the 
total system paging load at user-specified 
intervals. 

Pageable. 
Sets a return code of zero in R2. 
Resets the interruption. 
Resets program event recording. 

Pageable. 
Release all the pages of a user's virtual storage 
from the real storage and from auxiliary storage 
on the paging device. 
Releases a specified part of virtual storage. 
Calls DMKPTRPU to ensure that the user is not in 
page wait and then releases the address range 
contained in Rl through R2. It also unlocks any 
pages that might have been locked. 
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I I 
I Module I Entry 
I Name I Points 
~-----+ 

DMKPGT 

DMKPRG 

DMKPRV 

DMKPSA 

DMKPTR 

DMKPGTCG 
DMKPGTPG 

DMKPGTPR 

DMKPGTSD 

DMKPGTSG 
DMKPGTSR 

DMKPGTVG 

DMKPGTVR 

DMKPRGIN 
DMKPRGRF 

DMKPRGSM 

DMKPRVLG 

DMKPSACG 
DMKPSADU 

DMKPSAEI 
DMKPSAFC 
DMKPSAFP 

DMKPSAID 
DMKPSARR 
DMKPSARS 

DMKPSARI 
DMKPSASC 
DMKPSASP 

DMKPTRAN 

DMKPTRFR 
DMKPTRFT 
DMKPTRLK 

DMKPTRPW 

DMKPTRUL 

CP Module Entry Point Directory 

Attributes, Function 

Resident. 
DASD storage management. 
Allocates contiguous space for a 3704/3705 dump. 
Allocates a page of DASD storage for either 
virtual storage paging or for spool file page 
buffers. 
Releases DASD storage used for virtual storage 
paging. 
Releases one page of tASD storage used for 
spooling. 
Allocates a page of DASD storage for spooling. 
Releases a group of DASD storage pages used for 
spooling. 
Allocates a page of virtual storage belonging to 
the CP paging VMBLOK. 
Releases a virtual storage page. 

Resident. 
Processes a hardware program interruption. 
Reflects an SVC interruption to the virtual 
machine. 
Simulates a virtual program interruption. 

Resident. 
Simulates a privileged operation. 

Resident. 
Charges accumulated time to a virtual machine. 
PSW restart processing. Forces an SVC 0 type of 
dump. 
Processes external interruptions. 
Checks fetch protection per the CAW key. 
Checks for fetch protection violation per PSi 
key. 
Gets virtual address for any instruction. 
Gets the virtual address for an RR instruction. 
Gets the virtual address for RS~ SI~ or 5S 
instruction. 
Gets the virtual address for an RI instruction. 
Checks storage protection per the CAi key. 
Checks for a storage protection violation per the 
PSW·key. 

Resident. 
Manages the inventory of real system pages, 
provides real storage space for CP functions and 
for pages of user and CP virtual storage. 
Translates user virtual storage address to a real 
storage address. 
Gets a page of real storage. 
Releases a page of real storage. 
Locks a page of real storage and processes the CP 
assist instruction, PTRLK (E602). 
Called to defer execution of system reset 
functions when user's virtual machine is in page 
wait. 
Unlocks a page of real storage and processes the 
CP assist instruction, PTRUL (E603). 

~ ____ . ____ ~ ________ ~~ ___________________________________________________ --J 
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CP Module Entry Point Directory 

-'----------I~----------~·--------------------------------------------------------, 
I Module I Entry I 
I Name I Points Attributes, Function I 
.----------t----------+ I 

DMKQCN 

DMKRGA 

DMKRGB 

DMKRIO 

DMKRND 

DMKRNll 

DMKQCNCL 

DMKQCBET 

DMKQCNRD 
DMKQCNSY 

DMKQCNTO 

DMKQCNWT 

DMKRGAIN 

DMKRGB 

DMKRGBIC 
DMKRGBEN 

DMKRIO 

DMKRND 

DMKRNHIC 

DMKRNHIN 

DMKRNHND 

Resident. 
Clears CONTASK stack and returns all blocks to 
free storage. 
Processes completed COBTASKS for virtual console 
spooling, return or no return options, and 
returns the CONTASK blocks to free storage. 
Starts and queues a console read request. 
Synchronizes virtual machine console activity 
with internal supervisor activity. This is used 
during a virtual system reset and during the 
logoff process. 
Disconnects a virtual machine and sets a TeD 
clock comparator request to log off the virtual 
machine after a fifteen-minute delay. 
Starts and queues a console write request. 

Resident. 
This is the second-level interruption handler for 
remote 3270 stations. This module supports the 
3270 remote display and printer stations. It 
processes interruptions and CCis for the remote 
stations, including message handling and screen 
management. 

Resident. 
Supports the 3270 remote display and printer 
stations. It processes interruptions and CCis for 
the remote stations including message handling 
and screen management. 
Initializes and schedules CONTASKs. 
Enables and disables bisync lines and remote 
stations. 

Resident. 
Exists as a CSECT and defines the machine's 
configuration. A basic DMKRIO is shipped with 
VM/370. DMKRIO can be changed at system 
generation or whenever new machines are added by 
using the appropriate macros. 

Residency not applicable. Invoked 
via the NCPDUMP command in CMS. 
This is the interface between the VM/370 dUmp 
spool file and the OS-SSP dump format program for 
printing and formatting dumps of the 3704 and 
3705 communications controllers. 

Resident. 
Initializes and schedules the CONT1SK fields that 
comprise the 3704 and 3705· Network Control 
Program transmission header. 
This is the secondary interruption handler for 
the 3704 and 3705 communication controllers; it 
is read when operating in NCP or PEP mode. 
Schedules control functions for the 3105 or 3104 
Network Control Program. 

--~----.------~-----------------------------------------------------------~ 
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Module 
Nalle 

DMKRPA 

DMKRSE 

DMKRSP 

DMKSAV 

DMKSCH 

DMKSCN 

Entry 
Points 

DMKRPAGT 
DMKRPAPT 

DMKRSERR 

DMKRSESD 

DMKRSPER 
DMKRSPEX 

DMKRSPUR 

DMKSAVNC 
DMKSAVRS 

DMKSCHAE 

DMKSCHBK 
DMKSCHCP 
DMKSCHDL 
DMKSCHMD 
DMKSCHRT 
DMKSCHST 

DMKSCH80 

DMKSCNAU 

DMKSCBFD 

CP Module Entry Point Directory 

Attributes, Function 

Resident. 
Virtual storage mapping. 
Page-in from DASD to user's virtual storage. 
Page-out to DASD from user's virtual storage. 

Pageable. 
Real UR device I/O error handler. 
Retries and attempts to recover from real unit 
record device I/O errors. 
Collects 3800 sense data. 

Resident. 
Manages all spooling oFerations on the real 
system unit record devices including printing and 
punching user-created spool files and reading and 
queueing reader files from the real card reader. 
Processes spooling errors (ERP). 
Processes spooling operations. Entered via a GO TO 
when DMKDSPCH unstacks an IOBLOK with an 
interruption for the spooling unit record device. 
Formats the active file message for real unit 
record devices. 

Pageable. 
DMKSAVNC is entered via an LDT card from DMKLDR. 
DKKSiVRS is entered via a BALH fro. DMKCKP. 
DMKSAV saves and restores a page image count of 
the CP nucleus on the system residence disk. 
Writes a page image copy of the CP nucleus. 
Restores a page image copy of the CP nucleus. 

Resident. 
Maintains queues of runnable and eligible users, 
alters the dispatching status of users, and 
periodically recalculates the working set size 
and dispatching priority of users. DMKSCH 
contains the routines that maintain the system 
TaD clock comparator request queue and the code 
that monitors users with abnormal execution. 
Processes the interrupt occurring when the 
favored execution measurement interval expires. 
From DMKTMR. Calculates problem state time. 
Interruption froll real CPU timer. 
Alters a user's dispatching status. 
Interruption for the midnight date change. 
Resets a clock comparator interruption request. 
Establishes a clock ccmparator interruption 
request. 
Interruption for real timer at storage address 
80. 

Resident. 
Scans module. 
Searches the chain 
userid matches the 
one. 

of VMBLOKs 
one Fainted 

for 
to by 

one whose 
register 

Finds the next field in an input message buffer. 
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CP Module Entry Point Directory 

~I--------__ -----------r-----------------------------------------------------, 
I Module Entry I 
I Name Points Attributes, Function I 
~,---------+----------+ -------------------------------------------------~ 

DMKSCNLI 

DMKSCNP 

DMKSCNRA 

DMKSCNRD 

DMKSCNRN 

DMKSCNRU 

DMKSCNVD 

DMKSCNVN 

DMKSCNVS 

DMKSCNVU 

DMKSEP 
DMKSEPSP 

DMKSEV 
DMKSEV70 

DMKSIX 

DMKSNC 
DMKSNCP 

Searches the logged-on virtual machines for any 
links to a specified minidisk. A link is any 
virtual device whose ADEVBLOK pointer and 
relocation factor match those specified. 
Finds the RCHBLOK and RCUELOK that represents the 
next logical path to the device. 
Computes a full real device address (in cuu fora) 
from the RDEVADD. RCUADD, and TCHADD entries in 
the real device. control unit. and channel 
blocks. 
Computes a real device address (in CW form), from 
the RDEVADD, RCUADD. and RCBADD entries in the 
real device, control unit, and channel blocks. 

Returns the name of the real device to the caller 
in register 1. 
Returns the addresses of the real channel, 
control unit, and device blocks for a given real 
device to to the caller. 
Computes a full virtual device address (in cuu 
form), plus the addresses of the virtual channel 
and control unit blocks from a specific virtual 
device block. 
Returns the name of the virtual device to the 
caller in Rl. 
Searches all the real device blocks for a device 
whose volume serial number matches the one 
pointed to by Rl. 
Returns the addresses of the virtual channel, 
control unit, and device blocks for a given real 
device to the caller. 

Pageable. 
Prints and punches the respective 
separators on real spooling devices. 

Pageable but locked. 

output 

Analyzes 2870 channel logout and sets appropriate 
bits in the ECSW field according to the results 
of analysis. It moves the channel logout to the 
check record. 

Pageable but locked. 
Analyzes 2860 channel logout and sets appropriate 
bits in the ECSW field according to the results 
of analysis. It moves the channel logout to the 
check record. 

Pageable. 
Save a page-form version of a 3704/3705 network 
control program. The name of the network control 
program and the DASD location at which it is to 
be saved is defined in the CP module DMKSYS. 
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r 
I Module 
I Name , 

DMKSNT 

DMKSPL 

DMKSSP 

DMKSSS 

i 

Entry I 

CP Module Entry Point Directory 

Points I Attributes, Function 
I 

Pageable. 
DMKSNTBL This module is assembled by the installation 

system programmer. It describes the system to be 
saved via the SAVESYS command and to be initial 
program loaded by name. Shared segments may be 
specified. These segments consist of all 
reenterable code and no altering of this storage 
is allowed. There is no executable code in this 
module. 

Pageable. 
spool file manager. 

DMKSPLCR Closes and queues a real reader spool file for 
virtual input. 

DMKSPLCV Closes and queues a virtual printer or punch 
spool file for processing. 

DMKSPLDL Deletes used files from the system and 
de-allocates the DASD page space. 

DMKSPLOR Initializes control blocks and buffers for real 
input reader files. 

DMKSPLOV Initializes control blocks and buffers for 
virtual printer and punch output spool files. 

This module is found in the starter system only. 
It builds RCHBLOKs, RCUBLOKs, and RDEVBLOKs 
necessary to configure a minimum CP system. From 
the starter system, a real CP system figured 
based on the REALIO deck of the installation. 

DMKSSPOl Entered as a result of an IPL operation. 

DMKSSSL1 

DMKSSSL2 

DMKSSSL3 

DMKSSSHV 
DMKSSSI1 

DMKSSSI2 

DMKSSSUS 
DMKSSSVA 

DMKSSSLN 

DMKSSSCF 

DMKSSSDE 

Constructs the I/O blocks and system modules for 
a minimum system configuration. 

Resident. 
Services routines for all other modules that 
require access to the MSS. 
Processes a DEDICATE statement with the 3330V 
parameter. 
Processes a DEDICATE statement with raddr and 
volid specified, and the raddr is a 3330V. 
Processes a DEDICATE statement with a vclid but 
no raddr. 
Processes DIAGNOSE code 1'78'. 
Reschedules an I/O operation that had previously 
caused a cylinder fault. 
Queues an I/O request that has just caused a 
cylinder fault. sets the missing attention 
handler timer interruption value. 
Quiesces all MSS mount and demount activity. 
Attaches a 3330V to the system or to a virtual 
machine. 
Allocates a 3330V device and mounts the required 
3330V system volume. 
Resets a virtual device defined on a 3330V, 
including purging any I/O waiting for an MSS 
volume mount. 
Demounts an MSS volume from a 3330V. 

~ ____ . ____ 4-__ • ______ ~ __ • ___________________________________ . _________________ --J 
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CP ~odule Entry Point Directory 

~odule 

Name 

D~KSTK 

D~KSVC 

DMKSYM 

D~KSYS 

DKKTAP 

D~KTBL 

DMKTBM 

Entry 
Points 

DMKSSSEN 

DMKSSSMQ 

DMKSTKCP 
DMKSTKDE 
DMKSTKIO 
DMKSTKLF 

DMKSTKKP 
DMKSTKOP 

DMKSVCIN 

DMKSYM 

DMKSYS 

DMKTAP 

DMKTAPER 

DMKTAPRL 

D~KTBL 

DMKTBMMO 

DMKTBMNI 
DMKTBKNO 
DKKTBKZI 
DMKTBKZO 

Attributes, Function 

Returns to the appropriate requesting 
after an MSS volume mount is complete. 
Serves as the anchor for the KSSCOK 
blocks that are queued for MSS mounts, 
and ~ack change interruptions. 
Does not contain executable code. 

Resident. 
Stacks I/O blocks. 
Stacks a CPEXBLOK. 
Stacks a deferred execution block. 
Stacks an IOBLOK. 

routine 

control 
demounts, 

Stacks a CPEXBLOK LIFO (used by EXTEND and 
machine check). 
Stacks CPEXBLOK for current processor only. 
Stacks CPEXBLOK for the other processor only. 

Resident. 
Handles any SVC interrupt. 

Pageable. 
Provides a symbol table of all CSECTS and entry 
points. 
Resident. 
Exists as a CSECT that defines the system 
residence volume, paging space, operator ID, dump 
ID, storage size, and time zone. 

Pageable. 
Examines the error condition resulting from a 
unit check while executing a CP generated tape 
channel program. Positioning of the tape is 
required on read/write com.ands and the channel 
program is reexecuted. If the error condition is 
uncorrectable, a call is issued to the message 
writer (DKKMSW) to notify the operator. Upon 
regaining control from DKKKSW, the original 
channel program may be reexecuted or terminated. 
Retries the failing tape channel program, after a 
tape positioning command has been executed. 
Performs tape release to determine two- or 
four-channel switch capability. 

Resident. 
Contains the terminal translate tables. 

Pageable. 
Contains terminal translate tables for APL. 
EBCDIC to IPL correspondence terminal code. APL 
correspondence terminal code to APL. 
APL PTTC/EBCD terminal code to EBCDIC. 
EBCDIC to APL PTTC/EBCD terminal code. 
3210 APL compound read translation. 
3270 APL compound write translation. L-________ ~ __________ 4_, _______________________________________________________ ~ 
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I!odule 
Name 

DMKTCS 

DMKTDK 

DMKTHI 

DMKTMR 

DMKTRA 

DMKTRC 

DMKTRD 

Entry 
Points 

DMKTCSET 
DMKTCSSP 
DMKTCSCO 

DMKTDKGT 

DMKTDKRL 

DMKTHIEN 

DMKTMRCC 

DMKTMRCK 
DI!KTI!RPT 
DMKTMRSP 

DMKTMRTN 
DI!KTMRVT 

DMKTRACE 

DMKTRCEX 
DMKTRCIO 
DMKTRCIT 
DI!KTRCND 
DMKTRCPB 
DMKTRCPG 
DMKTRCPV 
DMKTRCSV 

DMKTRCSW 

DMKTRDSI 
DMKTRDWT 

CP Module Entry Point Directory 

1 , 
Attributes, Function , 

--f 
Pageable. 
Sets up the 3800 prior to printing the file. 
Sets up the 3800 prior to printing the separator. 
Sets up the forms overlay sequence control. 

Pageable. 
Allocates cylinders of temporary disk space from 
owned volumes. 
Releases temporary disk sFace to the pool of free 
space. 

Pageable. 
Displays data about use of and contention for 
major system resources. 
Processes INDICATE command. 

Resident. 
Simulates the CPU timer and time-of-day clock 
comparator instructions for virtual machines 
operating in EC mode. 
Entered after expanded virtual machine assist 
processing of a virtual SCKC instruction. 
Simulates virtual clock ccmparator interruptions. 
Calculates user's total virtual problem time. 
Entered after expanded virtual machine assist 
processing of a virtual SPT instruction. 
Simulates timer instruction. 
Simulates virtual CPU timer interruptions. 

Pageable. 
Processes the TRACE command line. 
virtual machine with facility to 
instructions, program interrupts, 
interrupts, successful searches, 
instructions with output on the 
terminal. 
TRACE command processor. 

Pageable. 
Processes the TRACE command functions. 
Traces external interruptions. 
Traces I/O interruptions. 

Provides a 
track SiC 

external 
or all 

printer or 

Sets the needed SVC B2 for instruction tracing. 
Ends tracing. 
Puts back user instructions altered by tracing. 
Traces program interruptions. 
Traces privileged instruction interruptions. 
Processes an SVC, Branch, or full instruction 
TRACE. 
Traces virtual and real CSWs. 

Pageable. Split from D5KTRC. 
Traces I/O operations (510, TIO, HIO, TCH). 
Serialization entry for I/O and CCW tracing. 
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CP Module Entry Point Directory 

I 
I Module 
I Name 
r 

DMKTRM 

DMKUCB 

DMKUCC 

DMKUCS 

DMKUDR 

DMKUDU 

DMKUNT 

Entry 
Points 

DMKTRMID 

DMKUCB 

DMKUCCLD 

DMKUDRBV 

DMKUDRDS 

DMKUDRFD 
DMKUDRFU 

DMKUDRRD 

DMKUDRRV 

DMKUDUMN 

DMKUNTFR 

DMKUNTIS 

Attributes, Function 

Pageable. 
Identifies a 2741 terminal as either a 2741P 
(PTTC/EBCD) or 2741C (correspondence) fro. the 
user command. It sets ADEVTYPE the RDEVBLOK to 
TYP2741P or TYP2741C and sets flag RDEVIDNT on if 
the terminal was successfully identified. 

Pageable. 
Contains the UCB buffer load images used by the 
LOAD command to load the universal character set 
buffer in the 3811 control unit. This module 
contains no executable code. 

Pageable. 
Contains the UCB buffer load images used by the 
LOAD command to load the universal character set 
buffer in the 3203 printer control unit. This 
module does not contain executable code. 

Pageable. 
Contains the UCS buffer load images that the LOAD 
command uses to load the universal character set 
buffer in the 2821 control unit. This module does 
not contain executable code. 

Pageable. 
Allows the DMKDIRCT or DMKCPINT programs to build 
a list of virtual page buffers; one for each 
UDIRBLOK page on disk. 
Allows the DMKDIRCT program to swap the active 
user directory to the newly created user 
directory. 
Puts specified UDEVBLOK into the caller's buffer. 
Finds a given user ID in the user directory and 
moves the user's directory entry into the 
caller's buffer. 
Reads the next user directory into the caller's 
buffer. 
Releases a virtual page used by the directory 
program as a buffer. 

Pageable. 
Updates in-place the CP directory on the object 
DASD page and updates in-Flace the virtual system 
page (if used) on the Faging device. Entered 
from DKKHVD when a class B virtual machine issues 
a DIAGNOSE code '84' instruction. 

Resident. 
Untranslates CCWs and CSWs. 
Releases pages and free storage used for the CCW 
chain. Also processes the CP assist instruction, 
UNTFR (E605). 
Finds the RCWTASKS that have been patched to 
handle OS ISAM self-modifying sequences and put 
them back the way DMKCCW had them to aIlew 
DMKUNTRN and DMKUNTFR to operate correctly. L- L---______________________ __ 
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Module 
Name 

DMKUSO 

DMKVAT 

DMKYCA 

Entry 
Points 

DMKUNTRN 

DMKUNTRS 

DMKUSODS 
DMKUSOFF 
DMKUSOFL 
DMKUSOFM 

DMKUSOLG 

DMKVATAB 

DMKVATBC 
DMKVATEI 

DMKYATLA 
DMKYATMD 
DMKVATPF 

DMKYATPI 

DMKYATRN 

DMKYATSX 

DMKYATZP 

DMKYATZS 

DMKYCARD 

DMKYCARS 

CP Module Entry Point Directory 

Attributes, Function 

Translates a real CSW into 
processes the CP assist 
(E610) • 

a virtual CSi. Also 
instruction, UBTRI 

Relocates sense byte information. For a 3330, 
3340, 3350, or 2305, computes virtual cylinder 
member in bytes 5 and 6 of the sense byte data by 
unrelocating the real cylinder number given by 
the hardware. For a 2311 simulated on a 2314 or 
2319, computes the appropriate status for byte 3 
of the sense data fro. the real sense data qiven 
by the hardware. -

Pageable. 
Processes user termination. 
Processes the DISCONN (disconnect) command. 
Logs off a user. 
Processes the FORCE command. 
Returns subpools from the free storage chain and 
removes spool file blocks and allocation blocks 
from the dynamic paging area. 
Processes the LOGOFF command. 

Resident. 
Storage management for EC mode virtual machine. 
Allocates, initializes and maintains shadow, 
segment, and page tables for virtual machines 
that can relocate. 
Returns active shadow tables to free storage. 
Services page or segment exceptions for virtual 
EC machines. 
Virtual - virtual to virtual address translation. 
Allocates and initializes shadow tables. 
Handles pseudo page fault interruption from a VS1 
virtual machine. 
Processes paging exceptions for a virtual machine 
that performs paging~ 
Virtual (shadow) virtual-to-real address 
transla tion. 
Processes segment exception for a virtual machine 
that performs paging. 
Processes the CP assist instruction, ZAPPAGE 
(E60B) • 
Processes the CP assist instruction, ZAPSEGS 
(E60A) • 

Pageable. 
Simulates I/O for a virtual cbannel-to-channel 
adapter. 
Selectively resets a device for a virtual 
channel-to-channel adapter without decoupling the 
CTCA from the I-side adapter. 
Does a final reset for a virtual 
channel-to-channel adapter and and disconnects 
the adapter from its coupled twin on the I-side 
virtual machine. 
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CP Module Entry Point Directory 

r'-----....--
I Module Entry 
I Name Points 

• DMKVCASH 

DMKVCAST 

DMKVCATS 

DKKVCH 
DMKVCHDC 

DKKVCN 
DMKVCNEX 

DMKVDA 
DMKVDAAT 

DMKVDC 
DMKVDCAL 

DMKVDCPS 

D"KYDCSC 

DMKVDD 
DMKVDDDE 

DMKVDE 
DMKVDEDC 

DMKVDR 
DMKVDREL 

DMKVDS 
DMKVDSAT 
DMKVDSDF 
DMKVDSLK 

DKKVER 

DMKVERD 
DMKVERO 

Attributes, Function 

Simulates the execution of a HALT I/O or HALT 
DEVICE instruction for a virtual machine 
channel-to-channel adapter. 

Simulates the channel and device operations of 
the channel-to-channel adapter (CTCA) connected 
between two virtual machines under VM/370. 
Simulates the TEST I/O instruction for a virtual 
channel-to-channel adapter that has no 
interruptions pending. 

Pageable. 
Pr.ocesses the ATTACH and DETACH real devices and 
channels) command. 

Resident. 
Simulates all SIOs to a virtual console. 

Pageable. 
Handles the ATTACH command. Attaches a real 
device to a user as a virtual device, or 
dedicates all devices on a particular channel to 
a specified user. 

Pageable. 
Chains RDEVBLOKs off the allocation chain 
anchors. 
Acquires virtual blocks for devices that are 
likely to be attached by the ATTACH command. 
Scans the ATTACH and DETACH command lines and 
checks syntax. 

Pageable. 
Handles the DETACH command. 

Pageable. 
Verifies the existence of a device specified on 
an ATTACH command. 

Pageable. 
Releases a virtual or real device from a virtual 
user. 

Pageable. 
Attaches a virtual device to a user. 
Defines a new virtual device for user. 
Links a virtual DASD device to a user. 

Pageable. 
Processes error records from virtual machine via 
SVC 16. 
Processes SVC 76 from DOS or DOS/VS. 
Processes SVC 76 from OS, VS/l, VS/2, or V"/370. 
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CP Module Entry Point Directory 

I I 

I Module Entry I 
I Name Points Attributes, Function I 
~--------+-----'----r--------------------------------------------1 

DMKVIO 

DMKVMA 

DMKVMC 

DMKVMI 

DMKVSI 

DMKVSP 

DMKVIOC1 
DMKVIOIN 
DMKVIOMK 

DMKVMASH 

DMKVMASW 

DMKVMCFC 

DMKVMCEX 

DMKVMCVA 

DMKVMIPL 

DMKVSIEX 
DMKVSISC 

Resident. 
Records and translates the interrupts and status 
associated with virtual I/O operations. 
Reflects condition code 1 CSW status. 
Translate a virtual I/O interruption. 
Address of a table of interruption masks, 
indexable by device address. 

Resident. 
Checks all protected shared pages associated with 
shared named systems and determines if they have 
been changed. If they were changed, the page is 
returned to CP free storage and the condition 
code is made nonzero. 
Switches the user's segment table entries from 
one protected shared page table to the other. 

Pageable. 
Main entry for all VMCF subfunctions. Called by 
DMKHVC when a DIAGNOSE X'0068' instruction is 
executed. Builds a VMCBLOK with information from 
user-supplied parameter list, validates the 
subfunction code, and passes control to 
appropriate VMCF subroutine. 
Called by DMKDSP to reflect the VMCF external 
interrupt message header and optional SENDX data 
to a virtual machine. Copies the message header 
from the VMCBLOK to the user's external interrupt 
buffer. If interrupt is for a SENDX request, move 
SENDX data to the optional area in the external 
interrupt buffer. 
Branched to from the DMKVKCFC entry point or 
called by DMKCFP during a system reset. Releases 
the master VMCBLOK and any final response 
VMCBLOKs (VMCRESP bit). Returns other VMCELOKs to 
the original SOURCE users with the notification 
that this user is not available. 

Pageable. 
Loaded into the user's virtual storage wben 
invoked. Performs an IPL of a virtual machine. 
Simulates a user's IPL sequence. 

Resident. 
Simulates the operation of privileged I/O 
instructions issued by virtual machines. 
Simulates a SIO, TIO, HIO, TCH, or CLCH. 
Scans a V=R channel program for exceptional 
conditions, such as sense commands, no-ops, I/O 
to and from page 0, etc., without actually 
translating the program. 
Resident. 
Simulates all user SIOs to a virtual unit record 
device (real reader, punch, print, or pseudo 
timer that is spooled rather than dedicated. It 
also handles control program requests to print on 
the user's virtual printer. L-____________________________________________________ ~ 
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CP Module Entry Point Directory 

I 
I Module 
I Name ,. 

DI1KWRM 

Entry 
Points 

DMKVSPCO 

DMKVSPCP 
DMKVSPCR 

DMKVSPEX 
DMKVSPRT 

DMKVSPTO 
DMKVSPVP 
DMKVSPWA 

DMKWRMST 

Attributes, Function 

stops processing the file currently in the 
spooled printer or punch and clears all pending 
status from the spooled printer or punch. 
Writes a print line to the console. 
stops, processing the file currently in the 
spooled card reader and clears all pending status 
from the spooled card reader. 
Simulates SIO to a spooled unit record device. 
Puts a CP-generated line on the user's spooled 
printer. 
Checks if the virtual reader is empty. 
Simulates SIO to a spooled virtual console. 
Nonexecutable index work area for 2311. 

Pageable. 
Warm start processing. Retrieves the system log 
aessages, accounting cards, spool file blocks, 
and spooling allocation records from the warm 
start cylinder on the IPt pack. 
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KODULE EXTERNAL REFERENCES (LABELS lND ftODULES) 

DKKACO ACCTBLOK ACCTUSER lCNTBACK ACNTBLOK ACNTCCW ACNTCODE ACNTCCNT ACNTDATI ACNTD'EVC ACHTltOCT lCNTHCYL lCNTNEXT lCHTHUK 
ACHTPGRD ACNTSIZE ACNTSTOP ICNTTIftE ACHTUSER ACNTVTIK lCOACCL lCOACCft lCOCBK ACOEXIT lCORETBL ACORETN ;lDSPCH 
AEXTSP AFREE AFRET ALARft APSTAT1 APTRLK APUOPER AOCNWT ARIODV ARIOPU lRSPAC ASYSLC ASYSVK 
CC CLASDASD CLISGRAF CLASTERK CORCP CORFLIG CORTABLB CPEXIDD CPEXELOK CPEXSIZE IllTE DE DEVCARD 
DFRET DISPKSG DKKCVTAB DftKCVTBH DftKDSPCH DKKERKSG DftKFREE DftKFRET DftKIOSOR DKKLOKSW DftKPTRLK DftKPTRUL :DftKQCNRD 
DKKQCNWT DKKRSPEX DMKSCBDL DKKSTKCP DftKSTKIO DftKSYSCK DKKTMBPT FTBOPRDR F1 F4 1'4095 F60 F8 
INHIBIT IOBCAW IOBCP IOBCSW IOBFATAL IOBFLIG IOBIRA 10BLINK IOBLOK IOBIHSC IOBKISC2 IOBRADD IOBSIZE 
IOBSPEC IOBSTAT IOBUSER IPOIDDRX LOCGRAF LOCK NICBLOK HICOPRDR NICSIZE NICTYPE HORET PRIORITY PROCIO 
PSA RDEVACNT RDEVBLOK RDEVBUSY RDEVCLAS RDEVDED RDEVDISI RDEVDRAN BDEVFLAG RD'EVFTR IIDEVMDL RDEVHICL RDEVSPL 
RDEVSTAT RDEVTftAT RDEVTYPC RDEVTYPE RO R1 :a10 n11 B12 R13 1114 R15 R2 
R3 R4 R5 R6 R? R8 R9 SAVEIBEA SAV'EBEGS S IVER11 SAVER2 SAVEWRK1 SAVEWRK2 
SAVEWRK3 SAVEWRK6 SAVEWRK? SAVEWRK8 SAVEWRK9 SETUP SETUP1 SETUP2 SIGEftS SIGQUI SIGRES SIGXC SILl n 
SKIP START STCODE STOP SlSLOCS TlftEDISP TODATE 'lIPBSC TYP2540P TYP3277 US'ERCARD VD'EVBLOK VDEVBND '"0 
VDEVFLIG VDEVREAL VDEVTDSK VDEVTKAT VDEVTYPC VIUCNT VftACOOHT VftAPTlftE VKBLOK VMCFWAIT VftCPTlft E VftCRDS VftDSTAT 
VftEXWAIT YMIDLE VftINO VMIOCNT VKLINS "'LOGOFF VftLONGWT vtnloRUN VKPGR'EAD VftPGWRIT VftPNCH VftRSTAT VMTERft :s: VMTIKEOR YMTMINO VMTRMID VI'ITTIME VK.USER VftVTII'IE ZEROES 

0 
DKKALG ADSPCH AFREE APSTAT1 APUOPBR EUFCNT BUFFER BUFNXT BUFSIZE CPEXADD CPEXBLOK CPEXRO CPEXR12 CPEXSIZE C. 

DMKBLDVM DMKERMSG DftKFREE DftKLOGB DfIIKLOKSW DI'IKSCHDL DftKSCNVD DMKSTKCP DI'IKSYSJR F1 1~240 JPSCBLOK JPSLOGDS 't: 
LOCK LOGONJRL PSA RO R 11 R10 R11 R12 n13 R14 n15 R2 R3 -
R4 R7 R8 R9 SlVE1REl SAYEREGS SAVER11 SAVER2 SlVER9 S AVEWRK1 SlVEWRK8 TlftEDISP VCONCTL CD 
VCONRBSZ YCONRBUF VCONRCNT VDEVAUCR VI:!VBLOK VDEVCFLG VDEVCCN VftBLOK VMCF VI'ICFWAIT '7I'ICOftND VftDISC VKDVSTRT I ..... 
VMKILL YMOSTAT VKPSWDCI VMPSWDCT UIRSTAT VMSLEEP VftVIRCF VftVTERM 0 

I 

DMKAPI ACTIVTRQ AFREE ALOKVM APSTA'f 1 AI'ST1T4 lPTRAN lPTRLK APOOPER AOCNWT ASYSOP ;lSYSVft BALRSAV'E BALRl r-
BLKMPX BRING CKCMASK CPCREGO CIIEXSIZE CPINITD CPftICAVL CPftICON CPSTATUS CPST1T2 CPTMASK CPUID CPW1IT Q) 
CO C1 C14 C2 Cfi DEFER DMKFREE DftKIOGAP DftKLCKCF DMKLOKSY :DMKPRGIN DftKPS1DU DftKPTRAN C'" 
DKKPTRUL DKKOCNWT DKKSVCIN EMSKASK EltOPSW EXTKISK EXTftODE FFS 11 F40960 IDLEWAIT IHTMASK IONTWAIT CD n IPUADDR IPUADDRX KEYMASK LASTUSER LOCK LPUADDR LPUADDRX MCHEK MFAftASK PA,GEi'lIT :I?AGE4K PGREID POFFLINE 

"d PREFIXA PREFIXB PRNPSW PROBTIM'E PIIOCIO PSA PSENDCLR RSRTNPSW lWNCRO RUNCEt1 RUNUSER RO R1 
t::' R10 R 11 R12 R13 R'14 R15 R2 R3 :a4 S IVEllREI SlVEREGS SlVER11 SIGREST 0 
..... START SVCNPSW SYSTEM TEMPRO Tl~MPR2 TEI'IPR3 TEMPR4 TEftPR5 ~rEKPS IVE TIMEDISP 'rIKER TRICPROC TRACSTRT .., .., 

TYPE YKAPTIME VMBLOK VftCPTlftE VUDFTPNT VftftFE VKKSVC VftPHT VftSEG VKTT][ftE 'iUIT XCftlSK ZEROES 0 
CO 
C1 en 
rt' DKK1TS ACORETBL AFREE AFRET APSTAT1 A]?ST1T2 lPTRLK APUCPEB ARIODV ,ASYSVft BRING CORBPNT CORCFLCK CORFLAG en 
0 CORFLUSB CORFPNT CORFREE CORIOLCK COBPGPNT CORRSV COBSHIBE COBSWPNT CORTIBLE CORvn CPPTLBR C1 DEFER .., 

:%J ..... DMKCYT1B DKItDSPNP DftKERKSG DKKFREE D1'KFRET DKKPGTPR DKKPTBAN DKKPTBFT DKKPTBPW DKKP'J~RRC DftKPTRSC DftKPTRUC DftKPTRUL 
CO DKKSCNVS DKKSNTBL DKKSYSAP DftKSYSOW DI!KVKASH F1 F15 F16 F256 F4 F4096 F8 LASTUSER CD 
til 

LOCK L,PUADDR KPFEAT OWNDLIST 01~NDRDEV PAG1CT PAGBKP P1GCOBE PAGINVAL P1GSHR PAGSTftP P1GSWP PAGTABLE ~ 

PAGTOT PIGTSWP PREFIXI PROCIO PSA RDEVBLOK RDEvceDE RDEVTYPE RO Rl Rl0 R 11 R12 CD 
R13 B14 R15 R2 R:3 R4 R5 R6 B7 B8 R9 SAVEABEI SlVEREGS 

.., 
.... SA VEWBK 1 SlYEWRK2 SlVEWRK 3 SlVEWRK4 SAVEWRK5 SAVEWRK6 SAVEWRK8 SAVEWRK9 SEGINV SEGPllGE SEGTABLE SBRBPNT SBRFLAG CD 
I SBRFPNT SHRN1KE SHRNOPRT SBRPAGE S:BRSEGCT SBRSEGNK SBRT1BLE SBRTSIZE SBRUSECT SWPA]~LOC SW'PAPP SWPCBG1 SWPCODE :::l 

to.) 
SiPCYL SWPFLAG SWPFLAG2 SiPKEY1 S'IfPP1G SWPBECftP SWPSBR SWPTIBLE SiPV! SWPV1?IGE SYSNAKE SYSP1GLN SYSP1GNft (') 

U'1 
..."J SYSPNT SYSST1RT SYSTBL SYSTEK S'ISVOL TEKPRO TEftPR11 T'EKPR2 TTSEGCNT TYP2J05 TYP2314 TYP3330 TYP3350 CD 



.... ftODULE EXTERNAL REFERENCES (LABELS AND ftODULES) n 
I "C 

I\.) 
3 U'1 

CD VftABLOK VftAFPNT VfUNAME VMASIZE VMASSIST VMBLOK VftOSTAT VftPAGES V!PDISK VftPDRU! VHSEG VftSHR VftSHRPRC 0 
p, 

VMSHRSYS XPAGNUft c 
H I-' 
td DftKBLD ACORETBL AFREE AFRET APSTATl APSTAT2 APTRAN lPUOPER AOCNWT ASYSLC ASYSV! lVftRE1L CL1SGR1F CLASSPEC ~ ::. CLASTERM CORCFLCK CORFL1G CORFPNT CORIOLCK CORLCNT CORPGPlfT CORSWPNT CORT1ELE CPEXSIZE CPPTLER C1 DEFER r+ 
.q DEL PAGES DELSEGS DMKCVT1E DMKCVTBH DftKERftSG D!KFREE D!KFRET D!KLOKDF DftKPTR1N DMKQCNWT DMKRIORN DftKSCHCP DftKSCNRD '1 til: DMKSYSLE EXTCRO EXTCR14 EXTCR15 EXTCR2 EXTSIZE FFS Fl 
" 

DMKSYSLL DMKTMRCK ECELOK EXTCCTRQ EXTCPTRQ t-t 
w F15 F16 F255 F4 F4095 F1 FB KEEPSEGS LASTUSER LOCK LOCKSAV LPU1DDR MICBLOK ~ 

-..J MICRSEG NEWP1GES NEWSEGS NICBLOK NICCIEM NICGRAF IfICtLEIf NICNA"E NICTER" NICTYPE NICUSER NORET OLDVtlSEG t1' 
0 P1G1CT P1GBftP PIG CORE PAGSTftP P1GSWP P1GTABLE PAGTOlfLY PREFIX A PREFIXB PSA RDEVBLOK RDEVFL1G RDEVLLER CD 

I-' 
Ul RDEVPSUP RDEVTYPC RDEVTYPE RDEVUSER RO R1 Rl0 Rl1 R12 R13 R14 R15 R2 n "< R3 R4 R5 R6 R1 RB R9 SAVE SAVE1RE! SAVEREGS SlVER1 SAVER 11 SlVER2 en H 
r+ SA VERB SlVEWRKl SAVEWRK2 SAVEWRK9 SIGENQ SEGINV SEGPAGE SEGPLEN SEGTAELE START ST1RTIME STOP SWPFLAG 0 
(1) SWPPAG SWPRECMP SWPTABLE SWPVtI SYSLOCS TlftEDISP TRQBIRA TRQBLOK TRQBSIZE TRQBUSER TTSEGCNT TYPBSC TYPE en 
B TYP3105 VMAEX VM1PTIME VMBLOK V"BSIZE V!!CFW1IT VI!CHTBI VMCONBUF VMCPTI!E VMDFTPNT VftECEXT VI!EPRIOR VI!ESTAT en 
I:"'f VMGRFTAB VMINVP1G V"LOCK VMLOCKER VI!LOGON VMI!CODE VftMICRO VMMLEVEL VMftLINED VMftSGON VftftTEX'r VftPAGES VftPNT =:0 
0 VMPST1T VMPSW VMQLEVEL VftREAL VftRSTAT VMSEG VMSEGDSP VftSIZE VMSTOR VMTERft VftTLEND VftTftOUTQ VMTODINQ CD 

\Q VMTRMID VMTTIME VMUSER VMVTERft VMV310R VMWlfGOlf VPlWSPRO.J VR1LOC WAIT ZEROES HI ,.... CD 
n t1 

DMKBSC AFREE AFRET APSTATl BSCBLOK BSCPCCWl BSCPCCW2 BSCREAD BSCRESP CC CCC CDC CHC DMKFREE CD 
'-\I I:' 
~ DMKFRET DMKIOEST DMKMSWR FAILCCW FTRDIAL F1 F15 F1 FB IFCC IOBCAW IOBCSW IOBERP n 
01 IOBFATAL lOB FLAG IOBIOER IOBLOK IOBRCAW IOBRCNT IOBRSTRT IOBSTAT IOERACT IOERBLOK IOERCAN IOERCCRA IOERCCRL CD 

t'd IOERCSW IOERDATI IOERDW IOEREXT IOERFLG2 IOERFLG3 IOERllfD3 IOERINFO IOERLOC IOERMSW IOBRNUM IOERREAD IOERSIZE 
H LOCK PRGC PROCIO PRTC PSA RDEVBLOK RDEVBSC RDEVFTR RDEVIOER RO R1 Rl0 R 11 
0 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 RB R9 SAVEAREA 
t1' SAVEREGS SILl UC WRITE WRITEOT WRITEl ZEROES 
~ 
m 
a DMKCCH lFREE AFRET AL1RM AMCHAREA lPTRAN ARIOCH ARIOCT ARIOCU ARIOEV ERING CAW CCC CCCPUID 
0 CCDEVTYP CCHADDR CCHANID CCHCAV CCBCLOGL CCHCUA CCHHIC CCHINTE CCHIOH CCHLOG45 CCHLOG80 CCHRCV CCHREC 
m CCHSIOB CCHSIZE CCHSIZEl CCHSNSB CCHTIO CCPROGID CCRECTYP CDC COftPSYS CPUID CSW Cl c1 
r+ DEFER DEVCCH DMKCVTBH DftKFREE EftKFRRT DftKIOECC D!K!CHST DMKPTRAN D!KQCNWT DMKSCNRU DftKSYSRft ECSWBYT3 ECSWLOG f1) 

H FAIL1DD F1ILCCW FAILCSW FAILECSW FFS FXDLOG F1 F16 F255 F1 F8 HIOCCH IFCC ... IGPRGFLG IGTERMSQ IGVALIDB INTERCCH INTTlo IOBCCH IOBCP IOBCSW IOBFLAG 10BHIO IOBIOER IOBLOK IOBRADD ,.... 
IOBSPEC IOBTIO lOB USER IOELPNTR IOERBLOK IOERB80 10ERCCH IOERCCRA IOERCCRL IOERCCUI IOERCHID IOERCLOG IOERCS'Ii I:' 

III IOERECSW IOEREXT IOERLG45 IOERLOGL IOERSIZE IOERSBO IOERZCSW IOER2B60 IOER2810 100PSW LOCK ftCH1REl ftCHftODEL 
r+ I!CNPSW .f!ODEL135 MODEL145 MODEL155 ftODEL165 tlOD4331 NORET OPERATOR PSI RCB1DD RCHBLOK RCHCUTBL RCHDED ,.... 

RCHST1T RCHSTIDC RCU1DD RCUBLOK RCUDVTBL RDEV1DD RDEVAIOB RDEVBLOK RDEVEDSY RDEVSTAT RESTDEV RO R1 0 
I:' Rl0 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 R8 
I R9 SAVEAREA SAVEREGS SAVER4 SAVEWRKl Sl VEWRK2 SAVEWBK3 SlVEWRK4 SlVEWRK5 SAVEWRK6 SAVEWRK7 SAVEWRK8 SlVEWRK9 
I SIOCCH TERftSYS TIOCCB VDEVBLOK VDEVIOER VMBLOK VMDVSTRT VMIOLOG VflSEG VftDSER VMVCR14 ZEROES ..q 

0 
I-' DftKCCW ACORETBL ADSPCH AFREE AFRET APTRAN APTRLK BALRSAVE BALR2 EALR3 BRING CC CD CLASDASD d 
III CLASGRAF CL1SSPEC CL1STAPE CLASTERM CLASURI CL1SURO CORFLAG CCRFLUSH CORSBARE CORSWPNT CORTABLE CPEXADD CPBXBLOK 
CD CPEXFPNT CPEXMISC CPEXRO CPEXSIZE CPSHRLK CPSTAT2 Cl DEFER DftKDIBSft DMKDSESD DftKDSPCB DMKFREE DI!KFRET 
.... DftKISftTR DftKPTR1N DMKPTRFR DftKPTRLK D!KPTRUL DftKRSESD DftKSCNRU DftKSCNVD DftKSYSCS DftKSYSRtI DftKTRKVA DftKUNTFR DftKUNTRS 

DftKVftlSB FFS FTREXTSN FTR35ftB F1 F10 F15 F16 F2 F240 F3 F4 F4095 



KODULE EXTERNAL REFERENCES (LABELS AND KODULES) 

F4096 F7 F8 F9 IDA IOBALTSK IOBCAi ICECLtJ 10ECYL IOBFL1G 1OELOK 10BM1SC 10BftlSC2 
IOBRELCU IOBSIZE IOBSPEC2 IOBSTAT IOBUNREL IOBWR1P IOERBLOK ICERDATI IO'EREXT IOERLEN IOERSIZE LOCK NOP 
PCIF PSA RCUBLOK RCUCHB RCUPRIME RCUSUB RCUTYFE RCW1DDR nCWCCNT RCWCCW RCWCNT RCWCOKND RCWCTL 
RCWFLIG RCWGER RCWHEAD RCWHMR RCWINVL RCWIO RCWIS1M RCWPNT llCWRCNT RCWREL IICWSHR RCWT1SK RCWVCAW 
RCiVCNT RCW 2311 RDEVBASE RDEVBI.OK RDEVCUA RDEVCUE RDEVFTR RDEVSADN RDEVTYPC RDEVTYPE IIDEVUSER RO R1 
R10 R11 R12 R13 R14 R1S R2 R3 H4 RS R6 R7 R8 
R9 SAVE1REA SAVEREGS SAVER 1 SAVER10 SAVER12 SAVER2 SAVER8 !ilVER9 SAVEWRK1 SAVEWRK2 SAVEWRK4 SlVEWRK9 
SHRLKCNT SILl SKIP SWPFLAG SYSVIRT TAPE TEMPR10 TEMPR14 TEftPR15 TEftPR2 TEKPR3 TEKPSAVE TYPUNSUP 
TYP1442a TYP230S TYP2311 TYP2314 TYP29SS TYP3210 TYP3277 TYP3278 TYP3330 TYP3340 TYP33S0 TYP3410 TYP3420 
TYP3704 TYP370S TYP3800 TYP38S1 VI:EVBLOK VDEVBND VDEVCPEX VDEVDED VDEVDIAL VDEVENAE ~rI:EVFLAG VDEVFLG2 VDEVIOER 
VDEVPOSI VDEVRDO VDEVREAL VDEVRELN VIlEVRES VDEVRRE VDEVBNF VDEVRSRL VDEVSAS VDEVST1T ~'DEVTYPC VDEVTYPE VDEVUC 
VDEV231B VDEV231T VIRTUAL VMBLOK V!I!CLASSF VMCLEVEL VMDVSTRT VKFAUTO VMFST1T VIUDLE "ftISAM VMOSTAT VMPSTAT 
VMRST1T VftSEG VMSHR VMSIZE VElRADD VRRBLOK VRRCPEX VRRRES VRRST1T VRRUSER ][PAGNUM XBIGHT16 XRIGHT24 
X2048BND ZEROES 

DMKCDB AFREE AFRET APSTAT1 APTRAN AI'UOPER AQCNWT BRING C1 DEFER DftKCVTBD lDftKCVTBH DMKCVTDB DKKCVTFP 
DKKCVTHB DMKDMPTR DMKERKSG DMKFREE DllKFRET DMKPTRAN DftKQCNWT DMKSCNFD DHKSYS1P DMKSYSRK lDMKV1TAB ECBLOK ERRP1RK 
EXTCRO FFS F1 11'10 F115 F16 F2 F24 F3 11'4 1~409S 11'4096 F6 
INVLD LOCK RORET PREFIXA PIIEFIXB PROCIO PSI RINGE RO R1 lUO R 11 R12 
R13 R14 R1S R2 R3 R4 RS 86 R7 R8 SAVEAREA SlVEREGS SAVEWRK1 
SlVEWRK4 SAVEWRKS SAVEWRK6 SAVEWRK8 nlBLOK VMECEXT VMESTAT VHEXTCK "MFPBS VMGPEiS VMINVPAG VKINVSEG VftKILL 
VKLOGOFF VMNEWCRO VKOSTAT VKPSTAT VlIPSW VKRSTAT VHSEG VKSHR VMSIZE VftVCRO "KV 370R XPAGNUK X40FFS n 
ZEROES r,:, 

::J: 
DMKCDK AFREE AFRET APSTAT1 APTRAN Al?UOPER AQCNWT BRING BUFFER :BUFNXT C1 DEFER DMKCVTBD DKKCVTBH 0 

DKKCVTDB DKKCVTFP DMKCVTHB DKKDKPTR DUKERKSG DftKFREE DKKFRET DftKPTR1R lDKKQCNWT DftKSCNFD DMKSYSAP DMKSYSRM DMKVATAB Pol 
d DKKVK1SB DKKVSPRT ECBLOK ERRPARK EXTCRO FFS F1 F10 ]~'2 F24 :P3 F4 F4096 I-' 

F6 INVLD LASTUSER LOCK NORET PREFIXA PREFIXB PBOCIO :I?Sl R1NGll BO R1 R10 CD 

R 11 R12 R13 R14 R'IS R2 R3 R4 :as R6 R7 R8 R9 I 
C'i' 

n SAVE1REl SAVEREGS SAVEWRK1 SAVEWRK2 Sll VEWRK4 SAVEWRKS SlVEiBK6 SAVEWRK8 "lMBLOK VMECIlXT 'VftESTAT VftEXTCft VftFPRS 0 
r,:, VftGPRS VKINVPAG VKIRVSEG V8KILL V"LOGOFF VftNEWCBO VftOST1T VrJPSTAT VftPSW VftRS'J~ AT 'VKSEG VKSHR VKSIZE I 

VKVCRO VKV370R XPAGNUK XRIGHT16 X/JOFFS ZEROES ~ 
t::I PI ..... tr' 
t1 DftKCDS ACORETBL AFREE lFRET APSTAT1 APTRAN APUOPEB AQCNiT BL1RKS BRING COBFL1G CORPGPNT COR SHARE CORSWPNT CD 
CD I-' 
n COBTABLE CPEXADD CPEXBLOK CPEXFPNT CPEXRO CPEXR14 CPEXB1S CPEXBS CPEXB7 CPEXSIZE C1 DEFER DKKATSCF 
C'i' DKKCVTBH DftKCVTDB DKKCVTHB DKKERftSG D1!KFREE DftKFRET DKKPAGIO DKKPGTPG DMKPSACC DftKPSASC DKKPTRAN DKKPTRWQ DKKQCNWT n 
0 DftKSCNFD DKKSYSAP DKKSYSRK DKKTRCIT I:IaKTRCPB DMKVATAB DKKVATBC DMKVATKD DKKVMASH ECBLOK EXTCCTRQ EXTCPTKB EXTCRO t1 
t1 0 ..... EXTKODE 11'1 F15 F16 F:2 F4 FS F6 F8 LOCK NORET P1GCORE PAGINVAL Ul 
CD PREFIXA PREFIIB PROCIO PSA RONUSER RO R1 R10 R11 R12 R13 R14 R15 Ul 
Ul R2 R3 R4 R5 R'6 R7 R8 R9 SAVEAREA SAVEBEGS SAVER2 SAVEWRK1 SlVEWRK2 ~ 

SAVEWRK3 SAVEWRK4 SAVEWRK 5 SlVEWRK8 S.HRPAGE SWPCYL SWPFLAG SWPRECMP SWPTRANS TEMPH14 TEKPR1S TRANKODE TRQBLOK CD 
TRQBVAL VKBLOK VftECEIT VftESTAT VinXTCK VKFPRS VKGPBS VMINVPAG VMINVSEG VftNEliCRO VKPSTAT VftPSW VKSEG HI 

CD 
~ VKSIZE VrlTlftER VKTRBRIN VKTRCTL V.I!USER VKVCRO VKV370B WAIT XPAGNUK ZEROES 1'1 , CD 
I\,) DKKCFC AFREE AQCNWT ATTN BLANKS D,I!KALGON DMKCDBDC DMKCDEDI DMKCDMDK DMKCI:MI:U DKKC1DSCP DKKCDSTO DftKCFDAD DftKCFDLO ::I 
U'I 0 
\0 DftKCFGIP DKKCFHSV DKKCFKAT DftKCFftiU DI!KCFOEX DftKCFSET DMKCFTRK DftKCPBEX DMKCPENB DKKCll?BRS DKKCPBRW DftKCPBRY DKKCPBSR CD 



.. , .... i1!ODULE EITERHAL REFERENCES (LABELS AND ftODULES) (j 
~ "t.1 

"-> 
0"\ i:JC 
<::> DftKCPSH DMKCPSRY DftKCPSSH DftKCPVAC DftKCPVDS DftKCPVEH DftKCPVLK DMKCPVUL DMKCQGEN DftKCQPRV DMKCQREY DftKCQYEY DMKCSBLD 0 

DMKCSBVL DftKCSOBS DftKCSODR DftKCSOFL DMKCSORP DftKCSOSP DMKCSCST D8KCSPSP DftKCSQCL DftKCSQFR DMKCSQHL DMKCSTAG DMKCSUCH 0.. 

= H DftKCSVOR DftKCSVPU DMKCSVTR DMKCVTAB DMKCVTDB DMKCVTHB D!KDEFIN DI!KDIACP DI!KDIAL DMKERftSG DMKFREE DMKJRLQU DMKJRLSE ~ 
tx:I DMKLHKIH DMKLOGOH DMKftCCCL DMKftSGEC DMKMSGMS DftKMSGHH DI!K!SGSM DMKftSGWH DftKNETWK DftKQCNWT DftKSCHRT DftKSCHST DftKSCNFD (t) 
~ I DMKTHIEN DftKTR1CE DMKTRCIT DMKTRCPB DMKUSODS DMKUSOFL D!KUSCLG D!KVDA1T DMKVIDDE FFS F1 F2 F3 r+ 
<1 F4 F6 F60 F8 HOLD LOCK NORET PSI RDEVELOK RDEVTYPE RESET RUH RO 0 :3 

......... R1 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 B8 I 
1:"'4 w R9 SlVEAREl SAVEREGS SAVERETH SlYER 1 Sl VER2 SAVEWBK1 SlVEWBK2 SlVEWBK4 SEARCB ST1RT SYSTEM TRQBIR.l ~ 

....J TRQBLOK TRQBSIZE TRQBTOD TBQBUSER TRQBVAL TYPE TYP2741 VI!BLOK VftCLASSA VMCL1SSB VMCL1SSC VMCL1SSD VMCLASSE ~ 
0 

VMCL1SSF VMCLASSG VMCLASSH VMCLEVEL VMCOMND VftDELl Y VMLOGCN VMOST1T VMPSW VftBST1T VMSLEEP VMTERM VMTRBBIN (t) 
~ ttl VMTRCTL VMVIRCF 

'< (1 
(f) 1'1 
ri" DMKCFD AFREE AFRET APT RAN AQCNWT BLINKS BRIHG C1 DEFER DMKATSCF DMKCVTBH DftKCVTHB DMKERftSG DMKFREE 0 (!) DMKFRET DMKPSASC DMKPTRAN DMKQCNWT D!KSCNAU DMKSCNFD DMKSCNBU D!KSCNVU F1 F3 F6 NORET PSA Ul 
lIB RO R1 R10 R 11 R12 R13 R14 R15 B2 R3 R4 B5 R6 Ul 
C"~ R7 R8 SAVEAREA SAVEREGS SA VEWRK1 SlVEWRK2 SlVEWBK3 SAVEWBK4 SlVEWBK5 SlVEWRK7 VM1DSTOP VMBLOK VMEST1T ::c 
0 VMMCR6 VMMICSVC VMMSVC VMSEG VMSHRSYS VMSIZE ZEROES (t) 

\Q HI ..... CD 
(1 DMKCFG AFREE AFRET lPST1T1 lPTRAN lPTRLK APUOPER lSYSV! lVftRE1L BRING BUFFER BUFNIT C1 DEFER 1'1 

DMKBLDRT DMKCFPRR DftKCVTBH DMKCVTDB DMKCVTHB DMKERMSG D!KFBEE D!KFBET D!KPGSPO DMKPGSPP DMKPGSPR DMKPGSPS DMKPTRAN (t) 
PJ :::1 
p DMKPTRUL DMKRP1GT DMKSCNFD DMKSCNVS DMKSCNVU DMKSNTBL DMKSYS1P D!KVATMD D!KVftAS'I DMKVMAS2 DMKVMI ECBLOK EITCRO n 
At EITMODE FO F1 Fl1S F16 F2 F2S6 F3 F4 F4095 F4096 F7 F8 (t) 

i1j KEEPSEGS LOCK LPU1DDR MPFEAT HEWPAGES OLDVMSEG P1G1CT PAGBMP PAGCOBE PAGSBR P1GSWP PAGT1BLE P1GTOT 
:-'1 PAGTSWP PROCIO PSA RDEVBLOK RDEVCODE RDEVFL1G RDEVOiN RDEVSER RDEVTYPE RO R1 R10 R11 
0 R12 R13 R14 R15 R2 R3 R4 RS R6 R7 R8 R9 SlVCREGS tl" 
I-.,J SAVEAREA SAVEREGS SAVERETN SlVERS SAVER6 SA VEWRK1 SlVEWBK2 SAVEWRK3 SlVEWBK4 SAVEWBK5 SlVEWRK6 SAVEWRK7 SAVEWRK9 
(!) SA VFPBES SAVGREGS SlVKEYS SlVPSW SAVTABLE SEGINV SEGP1GE SHBBPNT SHRFLAG SBBFPNT SHRN1MH SHRNOPRT SHRPAGE s SHRSEGCT SHRSEGNM SHRTABLE SHRTSIZE S8RUSECT SiPAPP SWPCHG1 SWPCYL SWPFL1G SWPFLAG2 SWPKEY 1 SWPP1G SWPSHR 
t:::J SWPT1BLE SWPVM SYSCYL SYSFLAG SYSHRSEG SYSNAftE SYSP1GCT SYSP1GLN SYSPAGNP! SYSPNT SYSPROT SYSSEGLH SYSSIZE 
CD SYSST1RT SYSTBL SYSTEM SYSVADDR SYSVOL TR1NftODE TYP2314 TYP3330 TYP3350 VDEVBLOK VDEVREAL VDEVRELH VMABLOK 
rI- VMAFPNT VftANAftE VMASHRBK VftASIZE VltlSSIST VftBLOK VI!COMND V!ECEIT VftEST1T VMEITCM VMFPRS VMGPRS VMIOWAIT (D 
1'1 VMLOGOFF VMMLEVEL VMNSHR VMOSTAT V!P121PL VMPSTI T VMPSW V!QSTAT VMRSTAT VMSEG VMS8R VtlSHRPBC VtlSHRSYS 
1!3 VftSIZE VMSTOR VMV370R VSYSRES IRIGHT16 I40FFS ..... 
;::I 
jl) DMKCFH AFREE lFRET lPTR1R APTRLK AQCNWT lSYSVft BRING C1 C14 C15 C2 DEFER DftKCVTBH 
rl" DMKERftSG DMKFREE DftKFRET DMKPTR1R DtlKPTRUL DftKQCHBD DMKQCNWT DMKRP1GT DMKRP1P'I' DtlKSCNFD DtlKSCNVS DMKSCRVU DtlKSNTBL t"" 
0 DMKVtllS1 ECBLOK EDIT ERRMSG EITftASK FO F1 F2 F256 F3 F4 F4096 F8 
i:l LOCK HOBET NOTRESP PSI RDEVBLOK RDEVCODE RDEVFLAG RDEVOWR RDEVTYPE RO Rtl R10 R 11 
I 
I R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 Sl VCREGS .. ~ SAVE1REl SAVEREGS SAVEWRK1 SlVEWRK2 SlVEWRK4 SlVEWRK5 SlVEWBK6 SlVEWRK7 SlVEWRK9 SlVFPRES SlVGREGS SlVKEYS SlVPSW 

0 SlVTABLE SEGIHV SHRBPRT SHRFPNT SHRHAtlE SHRTABLE SWPFL1G SWPKEY1 SYSCYL SYSHAftE SYSP1GCT SYSP1GLH SYSP1GNft ...... 
= SYSPRT SYSSIZE SYSSTART SYSTBL SYSTEM SYSV1DDR SYSVOL TYP2305 TYP2314 TYP3330 TYP3340 TYP3350 UC1SE 
a VDEVBLOK VDEVRE1L VDEVRELR VtlBLOK VftECEIT VMLOGOFF VftPERD VMPSTAT VMPSW VMRST1T VftSEG VMSIZE VMSTOB 
CD VMVCRO VMV370R VSYSRES 
.... 

DlIKCFM ADSPCH lFREE AFRET APSTAT1 lQCNWT lTTN B1LBS1VE BLINKS BUFCNT BUFFEB BUFIHLTH BUFHIT BUFSIZE 



ftODULE BXTRRIAL REFEREMCES (LABELS AND 1I0DULES) 

CLASGR1P CLASTBRft CONRBAD CPEXADD CPBXBLOK CPEXREGS CPEISIZE CFIIITD DftKCFCftD DftKDSl)B I:ftKDSPCB DIIKFBEE DIIKFBET 
DftlQCNRD DftlQCIWT DftlSCHRT DIIISCMFD DIIKSTKCP DIIKYIOIII EDIT EBB1'ISG IOftASK LOCK liOAUTO 10BET lSOTlftE 
PSA RDEYBLOK RDEYTIPC RDEYTYPE RO R1 R11 R12 R13 R14 E:15 R2 lR3 
R4 R5 R6 B7 R6 R9 SAYEADE! SAVEREGS SAYER11 SAVER.2 SAVEWRK6 TREXLOCK 'fREXT 
TREITBRft TRQBLOK TRQBSIZE TRQBTOD TRQBVAL TIPBSC UCASE YCHADD YCBELOK YCHCUIIT VCHCUTBL YCUADD YCUBLOK 
YCUDYIIT YCUDYTBL YDEVADD VDEVBLOK YIEVBOSI YDEYCHBS VDEVIITS VDEVPEND VDEVSTAT YftBLOK VIICF VftCFREAD VIICFRUN 
YftCFWAIT VftCHSTRT VIICHTBL VftCLASSA VftCLASSB VIICLASSC YIICLASSD VIICLASSE VIICLASSF V1'ICLASSG VftCLASSB VIICPWAIT YftCUS'IRT 
YftDELAI VftDVSTRT V1'IIOIIT VIIIOPRD YIIKILL "!LOGOFF VftLOGCH V1'IftLEVEL V II liST liP VIIOSTAT VftPEID VIIPRIDSP VftPSW 
VIIQSTAT VftRSTAT VftSLEEP VIISTKO YlISISOP VftTERII VlITREIT VftVIBCF V'IIVT ERft WAIT 

DftKCFO ACORETBL ADSPCH AFREE AFRET AlICHAREA APSTATl APUOPED AQCIWT ASYSLC BLAIIS I!UPPER BUPNXT CLASTAPE 
CLASURO COR FLAG CORRSV CORTABLE CPASTAYL CPASTOI CPCREG6 CPEXADD CPEIBLOK CPHXB2 CPEISIZE CPftICAYL CPIIICOI 
CPSTAT2 C6 DftKCYTBH DftKCVTDB D!,KCVTDT DIIKCVTHB DftKDIIFAO DftKDftPDV DftKDftPSW DIIKDSPCB J)IIKDSPIP DIIKERftSG DftKFREE 
DKKFRET DIIKIOEIR DftKLOKSW DIIKftCHIIS DllilPTRRC DftKPTRRL DlIKPTBDO DlIKQCIRD DftKQCIWT DftKSCBAP DftKSCBAU D1'IKSCHDL D1'IKSCBQ1 
DftKSCHQ2 D1'IISCNAU D1'IKSCNFD D1'IKSCIIRA DlliKSCIBO DftKSTIOP DIIKSISDT DlIKSISDW DlIKSISLG D1'IKSISLW D1'IKSYSRV DftKSIST1'I EDIT 
F1 F2 F3 F4 F!:i F7 F8 IPUADDB IPUAtEBX IR1'IAID IR1'IBIT1 IR1'IBIT2 IR1'IBLOK 
IRftBITl IR1'IBIT2 IR1'IFLG IR1'ILIIT IR1'I0R IR1'IRLADD IRftSIZE LOCK 1'ICBAREA 1'ICH1'I0DEL KOD3033 10AUTO 10RET 
PROCIO PSA RCHBLOK RCUBLOK RCUCHA BCUCHAOF RCUCHEOF RCUCHCOF BCUCBD BCUCHDOF HCUDISA RCUSTAT BDEVBLOK 
RDEYDED RDEYDISA RDEYFLAG RDEYIH1'I RIIEVSTAT RDEVSYS RDEVT1PC RDEYTIPE BDHVUSER RO 111 R10 R 11 
R12 R13 R14 R15 R2 R3 R4 R5 n6 R7 n8 R9 SAVEAREA 
SAYEREGS SAVER 11 SAVEWRK1 SAYEWHK2 SAVEWRK3 SAVEWRK4 SAVEWBK5 SAVEWRK7 SAVEWBK8 SVftNOUPD SISLOCS TI1'IEDISP TYPPRT 
UCASE VftAEX Y1'IAEIP YIIBLOI.{ VfICLASSA V1'ICLASSB V1'ICLASSC VftCLASSD V1'ICLASSE VftCLI,SSF "1'ICLASSG V1'IBIPRI VIIIDLE n 
YftftCPAS'l Vft1'lCR6 VIIPNT V!lPST1T VfIQLEVEL Y1'IRPAGE V1'IRSTAT VIISTOR "1'IUPRIOR VIIUSER 140PFS ZEROES tt:t 

::I 
DKKCPP ADSPCH AFREE AFRET APSTATl APOOPER ASISVK AVftREIL CC CBBWIIT CBIBl,OK CBXCRCT CBIPLAG CLASDASD 0 

CLASGRAF CLASSPEC CLASTAPE CLASTERII Cl~ASURI CLASURO CPEXADD CPEXBLOI CPEXPPNT CPEX!lISC CPEXRO CPEIR11 CPEXSIZE j:lA 

~ CPRUN CPSTATUS CUE DE DHLPAGES DIIKBLDRL D1'IKELDRT DIIKDIIDR DftKESPCB DftKFREE :D1'IKFRET DIIKIOSHA DftKI0SQR ..... 
DKKIOSRi DftKLOCKD DKKLOCKQ DIIKLOKSW tUKPERT DftKPGSPO DIIKPGSPP DIIKPTRPW DIIKQCISI DilKS C:B RT DIIKSCIVD DIIKSSSCF DIIKSTKCP CT> 

DftKSTKIO DftKTRCPB DftKUITFR DIIKVATBC DUKVCARD D1'IKVDREL DIIKVICII DftKVI0ftK lDKKVftCUA DIIKVSPCO :DIIKVSPCR ECBLOK EXTCCTRQ I 
t+ n EITCPTft8 EITCPTRQ EITCRO EITCR14 F)[TCR 15 EXTCR2 EITCR4 FPS F1 IOBC11W IOBCC3 IOBCSW IOBFATAL 0 

tt:t IOBFLAG IOBHIO IOBHVC IOBIOER lOBIRA IOBLIIK lOB La I lOBftISC :£OB1'IISC2 IOBRES IOBSlZE lOBSPEC IOBSTAT I 

t::I IOBTIO IOBUNSL lOB USER IOBVADD IOERBLOK IOEREXT IOERSIZE KEEPSEGS LOCK ftSSPIlES 'REWPAGES REWSEGS OLDVftSEG t"1 
PI 

1-" PGBLOK PGBSIZE PGPIT PROBSTRT PHOBTlftE PBOCIO PSA PSAftSS BCWCCIT RCWCCW RCWBEAD RCWRCIT RCWTASK t::r ..., 
RDEVAIOB RDEVBLOK RDEVCLAS RDEVFTR RlDEVIOHR RDEVTIPE RUIUSER RO R1 R10 R11 R12 R13 <D 

CT> ..... 
C1 R14 R15 R2 R3 RJ~ R5 R6 R7 B6 R9 SIVEAREA SAVEREGS SlVER11 
r+ SAYER8 SAYEWRK6 SAVEWRK8 SILl SIOSPEID SISYIRT TIIIEDISF TRQBFPIT TRQELOK TRQB()UE 'fRQBYAL TIPCTCA TIP3210 n 
0 TYP3215 TIP3330 TYP3851 VCHIDD VCHBLOK VCHBOSI VCHCEDEY VCHCEPHD 'WCHCUIRT VCHCUTBL 'WCHDED VCHSTAT VCONCTL 

..., ..., 
0 

1-" VCOIRBSZ VCOIRBUF VCORWBSZ YCOIWBUP YCUACTV YCOADD VCUBLeK VCUBUSI "CUClPID VCUCUBSI 'CUCUEPR YCUDVIIT VCUDVTBL en 
CT> VCUINTS VCUSTAT VDEVADD VDEVIUCR V1DEVBLOK YDEYBUSI VDEVCCW1 YDEYCPLG VDEVCBAI VDEVCBBS 'DEYCOI VDEVCPEX VDEVCSPL en en VDEYCSlf VDEVCUE VDEVDED VDEYDIAL VlORVENAB VDEVFEED VDEVFLAG VDEVFLG2 'DEVIRTS VDEVIOB VDEVIOER VDEVLIIK VDEVIRDY !:O 

VDEYODE VDEVPEID YDEYREAL YDEVRES V:CEVRRB VDEYRRP VDEVRSRL VDEVSFLG VDEVSPL VDEVSTAT VDEVTIPC VDEVTIPE VDEVUC <D 
VDEVUSER VIRTUAL VIIBCAUTH VKBLOK VI!CHSTRT VftCHTBL VftCPUTItR VIICUSTRT ·'IICXSTAT VIIDs~rAT VIIDVSTRT VftECEXT VftESTAT H\ 

CT> 
~ VKEXWAIT V"FAUTO YftFSTAT VIIIDLE VlUIQ VftIRVPAG VftIOACTV VItIOIIT VftIOLOG V1'IIOPND VftIOWAIT VftKILL VftLOGOPP ..., 
I VftftICSVC VKIOTRAI VIIOSTAT VftPAGEX V"'PEID VItPGPRD VftPGPIT VIIPGWAIT V!lPSTAT VftPSU VIIPXIIT VftRSTAT VIISEG <D 

toV VftSIZE YIISTOR YftTIO YIITLEVEL Y"TIIOUTQ V"TRBRII VIITRCTL VftUSER 'ftVCBO VIIVCH14 YIIVTERft VKV370R VRRBLOK ~ 
0\ C1 
~ VRRCPEX YRRRES VRRSTAT WAIT XIITBLOK XIRTlIEXT XIITSIZE IIRTSOBT XRIGHT24 ZER01~S <D 



..... nODULE EXTERNAL REFERENCES (LABELS AND ftODULES) (1 
I I'tI 

foV 
0'1 13 
I\J 0 

DMKCFS AFREE A.FRET APST1T1 APUOPER lQCNWT lVftRE1L BLANKS BUFCNT BUFFER BUFNXT CPASTAVL CPtlIC1VL CPftICON PI 
.:: 

H CPST1T2 C1 DMKBLDEC DftKCFPRR DftKCVTBB DftKCVTDB D!KCVTBB DftKERMSG DftKPRBE DftKFRBT DftKQCRWT DMKSCBRT DMKSCB80 ..... 
tl1 DMKSCN1U DMKSCNFD DMKUDRFU DftKUDRftD DftKUDRRV ECBLOK EXTCCTBQ EXTCPTRQ EXTSIZE FFS P2 P3 F7 (I) 
::J: I 

F8 IPUADDR LOCK LPUADDR LPUADDRX ftICBLOK ftICCREG MICEVftl MICRSEG MICSIZE ftICVPSW ftICVTMR MICWORK r+ 
-< NORET PREFIXB PSI RO R1 R10 R11 R12 R13 R14 R15 R2 R3 Cf :::r: R4 R5 R6 R7 R8 R9 SlVEABEA SlVEREGS SAVEWRK1 SAVEWRK2 SlVEWRK4 SlVEWRK5 SlVEWRK6 , t""4 
w SAVEWRK7 SAVEWRK8 TEftPSAVE TlftER TRQBIRA TRQBLOK TRQBSIZE TBQBUSER UDBPELOK UDBPSIZE UDBPV1DD UDIRBLOK UDIRDISP PI 
-..J UMACAFF UIUCBLOK VMADSTOP VftAFF VM1FFOR VMBLOK VftCFRON V!CLASSI VftCLISSB VMCL1SSC VMCLASSD VMCL1SSE VMCLASSF c-
o VMCLASSG VMCLEVEL VMCPUID VftECEXT V!ESTAT VftFIUTO VMFSTAT VftPVTMB VMIS1! VMM1CCON VMMADDR VMftCODE VMMCR6 (I) 

..... 
en VftMFE VftlUCRO VHMICSVC VftMIHSG VMftLEVEL VMHLIRED VHftLVL2 V!!SGON VHMSVC VHMTEXT VftftVTftB VMft360 VMNOTRAN 
'< VMOSTAT VftPAGEX VftPFUNC VMPST1T VMPSW VMROR· VMSEG VMSPMFLG VMSTMPI VHTlftEB VftTLEVEL VMTOR VftTRCTL n 
Ul H 
r+ VMTREX VHTRQBLK VMUSER VftVCRO VftV370R VHWIGOR ZEROES 0 
(I) Ul 
EI DMKCFT APSTAT 1 ASYSLC CLASGRAF CLASSPEC CLASTERft DMKCVTBH DMKCVTDB DMKERMSG DMKSCBFD DMKSCNVD DftKSYSCD DftKSYSES DftKSYSLD Ul 

t""4 DftKSYSLE DMKTBLGR F1 F2 F255 F4095 LOCK NICIPL NICATCF' NICBLOK RICPLIG NICLLEN NICPSOP ~ 
0 NICSIZE NICTEXT NICTftCD PROCIO PSA RDEVAPLP RDEV1~OF RDEVBLOK RDEVPLIG RDEVLLEN RDEVNICL RDEVPSUP RDEVTEXT (I) 

I.Q RDEVTFLG RDEVTMCD RDEVTYPC RDEVTYPE RO R1 R10 R11 R12 R13 R14 R15 R2 HI ..... (I) 
() R3 R4 R5 R6 R7 R8 SAVEAREI SAVEREGS SlVEWRK1 SYSLOCS TYPBSC TYPTTY TYP3277 H 

TYP3278 VMBLOK VMDVSTRT VMGRFTAB VMMCPENV VftftLEVEL VMMST!P VMTCDEL VMTEBM VftTESCP VMTLDEL VMTLEND VMTRMID (I) 
PI VMVTEBM X40FFS ZEROES 1:1 
1:1 () 
PI (I) 

I'tI DMKCKP ACCTBLOK lCCTUSER ACNTBLOK ACNTCCW ACNTCODE ACNTCONT ACNTDATA ACNTDEVC ACNTIOCT ACBTNCYL ACNTNEXT ACNTNUM lCNTPGRD 
H ACNTSTOP ACNTTIME ACNTUSER ACNTVTIM ALARft ARIOCC lRIOCB ABIOCT IBICCU ARIODV lBIOPB ARIOPU lBIORD 
0 ARSPPR ASYSLC ASYSVM ATTN BOSY CAW CC CE CLAStASD CL1SGBlP CL1SSPEC CLASTAPE CLASTERM 
0- CLASUBI CL1SURO CPCBEGO CPID CSW COE co C2 C3 DATE DE DEVCARD DMKOPBWT ..... 
(I) DMKBSPAC DftKBSPCV DMKBSPDL DMKBSPBQ DMKRSPID DMKRSPMN DMKBSPPB DMKRSPPU DHKRSPBD DMKS1V DHKS1VRS DMKSYSCK DMKSYSDT 
EI DMKSYSLG DMKSYSOC DHKSYSOW DMKSYSBM DMKSYSTP DMKSYSWM DMKT!BPT EBBCCW PLAG PTR35MB P1 INTPB INTTIO 
t:I IOIPSW IOOPSW IPLPSW LOCK HCNPSW NICBLOK BICDISA NICDISB NICEIUB NICFLIG NICLGBP NICLINE NICSIZE 
(I) NICST1T NICTERM NICTYPE OWNDLIST OliNDRDEV PRNPSW PROPSW PSI RCBADD RCBBLOK RCBCUTB,L RCUADD RCUBLOK 
r+ RCUCBA RCUDVTBL RCUPRIME RCUSUB RCOTYPE RDEVACNT RDEV1DD RDEVAIOB RDEV AUTO RDEVBLOK RDEVCLAS RDEVCUA RDEVDED (I) 

H RDEVDELP RDEVDISA RDEVDISB RDEVDRAN RDEVENAB RDEVFLIG RDEVFSEP RDEVFTR RDEVIMIG RDEVLCEP RDEVLNCP RDEVMAX RDEVMDL 
EI RDEVNCP RDEVNICL RDEVRECS RDEVSEP RDEVSPL RDEVSTAT RDEVTI!AT RDEVTYPC RDEVTYPE RDEVXSEP RECBLOK RECCYL RECMAX ..... 

RECPNT RECSIZE RECUSED RSPLCTL RSPSFBLK RO R1 R10 R11 R12 R13 R14 R15 1:1 
\.'» R2 R3 R4 R5 R6 R7 R8 R9 SlVEWRK2 SEEK SETUP SETUP1 SETUP2 
r+ SFBCLAS SFBCOPY SFBDATE SFBDIST SFBFILID SFBFIRST SFBPLAG SPBFLAG2 SFBPNA!E SFBFTYPE SPBL1ST SFBLOK SPBORIG "". 0 SFBPNT SFBPURGE SFBRECER SFBRECS SPBSIZE SFBSTART SFBUSER SHQBSIZE SILl SIZE SKIP STARTIME STCODE 
1:1 SUSPEND SYSLOCS TODATE TYPBSC TYPE TYPPRT TYPPUN TYP2305 TYP2314 TYP3210 TYP3277 TYP3278 TYP3284 
I TYP3330 TYP3340 TYP3350 TYP3705 Typ3800 Typ3851 UC USERCARD VCBBLOK VCHCUTBL VCUBLOK VCUDVTBL VDEVBLOK I 

-< VDEVBND VDEVCLAS VDEVCOPY VDEVDED VDEVEXTN VDEVFLAG VDEVREAL VDEVSFLG VDEVSPL VDEVSTAT VDEVTDSK VDEVTMAT VDEVTYPC 
0 VDEVTYPE VDEVXFER VIUCNT VMACOUNT VMBLOK VMCHSTRT VMCHTEL VMCUSTRT VMDIST VMDVSTRT VMIOCNT VHLOGON VMPGREAD ..... VMPRT VMRSTAT VMTIMEON VMTTlftE V!OSER VSPLCTL VSPSFBLK VSPXBLCK VSPXXUSR .:: 
II 
(I) DMKCKS ACTSFB ADDSFB AFREE AFRET APSTA T1 APTR1N APTRLK ARIODV IRSPPR lRSPPU lRSPRD lSYSVM BRIRG 
..... CHGSFB C1 DEFER DELSFB DMKCVTBD DMKERMSG DMKFREE D!KFRET D!KLCCKD DMKLOCKQ DMKLOCKT DMKPGTTO DMKPGTVG 

DMKPGTVR DMKPTRAR DMKPTRUL DMKQCNSY DMKQNTBL DMKRPAGT DMKRPIPT DMKRSPBQ DMKRSPID DMKSCNRD DMKSCNRU DMKSYSCB DMKSYSCR 



KODULE EXTERNAL REFERENCES (LABELS AND MODULES) 

DKKSYSOC DMKSYSOW FFS F1 F10 F24 F255 F3 F'l LOCK MSGTYPE NPRCNT IIPRNAKE 
NPRPNT NPRTBL OPNSFB OWNDLIST OWJDRDEV OWNDVSER PCHCHN PROCIO PRTCHN PSA RDEVALLN RDEVBLOK HDEVCLAS 
RDEVCODE RDEVDISA RDEVDRAN RDEVFLAG RDEVFSEP RDEVI!UG RDEVPREF RDEVRECS RDEVSER. RDEVS1?L RDEVSTAT RDEVTYPE HDEVXSEP 
RDRCHN RECBLOK RECCYL RECKAP RECKAX RECPNT RECSIZE RECUSED RO R1 R10 R11 U12 
R13 R 14 R15 R2 R3 R4 R5 R6 87 R8 R9 SAVEAREA SAVEREGS 
SAVER 1 SAVER2 SAVERS SAVEWRK 1 SAVEWRK2 SAVEWRK3 SAVEWBK4 SAVEWRK5 SAVEWRK6 SAVEW18K7 SAVEWRKS SAVEWRK9 SFBCOPY 
SFBDIST SFBDUKP SFBEOF SFBFILID SFBFLAG SFBFLAG2 SFBINUSE SFBLAST SFBLOK SFBM01~ SFBOPEN SFBPNT SFBRECER 
SFBRECNO SFBRECS SFBRSTRT SFBSIZE SF:BSTART SFBTIME SFBUHCLD SHOBT.OK SHOESIZE SHQUSJ!R SPFILID SPLINK SPNXTPAG 
SPPREPAG SPRECNUK SPTIME SYSIPLDV SYSTEM TYP2314 TYP3330 TYP3350 TYP3S00 VMBLOII{ VMSEG ZEROES 

DMKCLK AEXTSP ALARK APSTAT1 APSTAT4 APUOPER lQCNWT ASYSOF BLKMPX CKCIUSK CPCREIGO CPSTATUS CPTMASK CPWAIT 
cO DMKPSADU DMKQCNWT EMSMASK EMSPCLKC EMS PEND EMSPSYNC EMSRCLKC EMSREC EMSRSJNC EXTftODE INTMASK IPUADDRX 
KElftASK LOCK MCHEK ftFAMASK NOTIME OPERATOR PAGE'll{ PROCIO PROCSCHK PSA RO R1 lR 11 
R12 R13 R14 R15 R2 SAVEAREA SAVEREGS SIGCLK SIGEMS SIGQUI S IGRES SIGSYNC SIGXC 
SYNCftASK TODSYNC XCftASK ZEROES 

DMKCNS ADSPCH AFREE AFRET ALARM APSTAT1 APTRAN APUOPEB ISYSVft ATTN BALRS AVE EIALR3 BALR6 :6ALR9 
BLANKS BRING BUSY CAW CC CCC CD CDC CE CHC CLASTERM CMDREJ CODE 
CONACT' CONADDR CONCCW1 CONCCi2 CONCCW3 CONCCWLJ CONCNT CCBCNTL C:ONCCMND CONDA'fA CONESCP CONF~AG CONOUTPT 
CONPARM CONPNT CONRESP CONRETN CONRTRY CONSPLT CONSTAT CONSYNC C:ONTASK CONTSIZE CONTSKSZ CONUSER CpEXADD 
CPEXBLOK CPEXREGS CPEXR10 CPEXSIZE CPID CSW C1 DATACHK DE DEFER DMKBLDVM DftKCFftAT DMKCFMBK 
DKKCPIEM DMKCVTBH DMKDSpCH DftKERMSG DMKFREE DftKFRET DMKIOEBB DMKIOEST DMKIOSQR DMKLOKSW IIMKftSWR DMKPTRAN DMKQCNCL n 
DMKQCNET DI1KQCNTO DMKSCNRD DMKSCNRU DMKSTKMP DftKTBLCI DMKTBLCC DMKTBLPI DMKTELPO DMKTBLTI IIMKTBLTO DftKTBLUP DMKTBMMI ''d 
DMKTBI1MO DI1KTBMNI DMKTBMNO DMKTRMID EIIT FFS F1 F10 F'15 F16 1'2 F256 F4 :3 
F8 IFCC IL INHIBIT INTREQ IOBCAW IOBCC1 IOBCC3 IOBCSW IOBERP 1:0BFATAL IOBFLAG IOBIOER 0 
lOB IRA IOBLINK IOBLOK IOBtUSC IOBRADD IOBBES IOBSIZE IOBSpEC IOBSTAT IOBUNSL IOBUSER IOERBLOK IOERDATA PI 

IOEREXT IOERFLG3 IOERNUft IOERREAD IOEBSIZE LOCK LOGDRCP LCGHOLD flSGNUM NOAUTO PBEFIXA PRGC PRIORITY Q 
~ 

PROCIO PRTC PSA RDEVACTV RDEVAIOB RDEVATNC RDEVA'IOF UDEVBLOK FtDEVCON RDEVCORR IIDEVCTL RDEVDISA RDEVDISB (!) 

RDEVDROP RDEVENAB RDEVEPftD RDEVFLAG RDEVHIO RDEVIDBT RDEVIOEB BDEVLOG FtDEVNBDY RDEVPREP FtDEVPSUP RDEVPTTC RDEVRCNT I 

n RDEVREST RDEVSADN RDEVSTAT RDEVSTA2 RDEVSYNC RDEVTFLG RDEVT!CD RDEVTYPC FtDEVTypE RDEVUSCS IIDEVUSER RETRYSW RO ri-
O 

'" R1 R10 R11 R12 R13 R14 R15 Il2 Ft3 R4 Et5 R6 R7 I 

RS R9 SAVEAREA SAVERO SAVER 1 SAVER2 SILl SKIP SM SVftSTAY SVI1UNLOK SYSTEft TEMPRO I:"'" 
t:! III .... TEMPSAVE TlftEDISP TRACBEF TRACCURR TRACEND TRACFLG2 TRACPROC TRACSTRT '1~YPTTY TYPUNDEF 1~yp1050 TYP2741 TYP3210 t1' 
11 UC UCASE UE VMBLOK VMCF VftCFWAIT VMLOGCFl VMLOGON VMMCPENV VftMLEV EL VMOSTAT VftRSTAT VMSEG (!) 
CD 

VftTCDEL VftTLEND ~ 
C1 VftSYSOP VMTERM 
r+ n 
0 DI1KCPB ADSPCH AFREE AFRET APTRAN AQCNWT ASYSVM BLABKS BBING CLASSPEC CLAST APE CLASTERM CLASURI CLASURO 11 
11 0 .... CPEXBLOl( CPEXftISC C1 DE DEFER DEVICE DMKCFPBD D!!KCFPRR IlMKCVTBH DftKCVTHB ))ftKDSpCB DMKERftSG DMKFREE Ul 
CD DftKFRET DMKIOSQR DftKIOSRW DMKPGSPO DtIIKPTRAN DftKQCNWT DftKSCNFD D!!KSCNVU IlMKSSS!!O DftKSTKCP ])ftKVATBC DftKVATftD DMKVIOMK Ul 
Ul ERROR EXTftODE FFS F16 F3 F4 F6 IOBCAW 10BIRA IOBLOK IOBMISC IOBSIZE IOBUSER 

~ 
LOCK ftSSNEXT I1SSTASK2 ftSSUSER NORET PSA RCHBLCR BCUBLOK UCUCHI RCUPRIKE HCUSUB RCUTYP! RCWCCRT (!) 

RCliCCW RCWHEAD RCWTASK RDEVEJ .. OK RII!VBUSY RDEVCUA RDEVSTAT RO U1 R10 11 11 R12 R13 Hl 

R1LJ R15 R2 R3 Rtil R5 R6 B7 US SAVEIR!A SAVER!GS SAVERETR SAVEWRK2 CD 
-lo 11 
I SAVEWRK4 SAVEWRK5 SILl SYSTEK TIUNftODE TYPCTCA TYP3210 VCHADD VCHELOK VCHCUINT "CUADD VCUBLOK VCUDVINT CD 

to.) VDEVADD VDEVBLOK VDEVBUSY VDEVDED VDEVINTS VDEVRRDY VDEVPERD VDEVREAL VDEVSTIT VDEVTYPC 1'DEVTypE VftELOK VKESTAT I:j 
r;r., C1 w VftEXTCM VftIOINT VftIOPND VftPA2APL nlPERD VftPST1T VftPSW VMPXINT "I1QSTAT VftSEG: "ftUSER VMV370R XIRTBLOK (l) 



-' ftODOLE EITERNAL REFERENCES (LABELS AND ftODOLES) () 

I "t1 
t'V ::I: 0"\ 
.c:::- IIITCODE IIITNEXT XINTSIZE IINTSORT XLIOFFS ZEROES 0 

0.. 
~ 

H Dft~CPE LOC~ ~ 

IJ:J 'Y tlI: Dft~CPI ACORETBL ADSPCH lLOCBLOK ALOCCYL1 ALOCCYL2 ALOCftAP ALOCftAX ALOCNTftP ALOCPNT AEITSP AFREE AlRET ALARft rt" 
~ ALOCOSED APAGCP APSTAT1 APTRAN APTRLK APONONLN APOOPER AQCNWT ARIOC8 ARIOCT ARIOCO ARIODV ASYSOP '? ::I: ASYSVft AOTGO BALRSAVE BALRO BALR1 BALR1L1 BALR2 BALR6 BALR8 BLKftPX BRING BOlCNT BOFFER t-t "- BUFIN BOFIIT BOFS1ZE BOSY CAW CC CCC CE CHNGftSG CKCftASK CLASDASD CLASGRAF CLASSPEC PI w 
...,J CLASTAPE CLASTERM CLASORO CODE CORCFLCK CORCP CORFLAG CORFPNT CORFREE COR1OLCK CORLCNT CORPGPNT CORSWPNT C' 
0 CORTABLE CPASTAVL CPASTON CPCREGO CPCREG6 CPEXS1ZE CPID CPIN1TD CPM1CAVL CPftICON CPSTATOS CPSTAT2 CPSOPER (1) 

I--' 
til CPOID CPO LOG CPO MODEL CPWAIT CSW COE CO C1 C1L1 C2 C6 DAftAGRPT DATE 

I-c1 DE DEFER DMKALGON DMKAPIPR DMKBLDRT DMKCCWB1 DMKCCWB2 DMKCCWB3 DMKCCWBLI DMKCCWB5 DMKCCWB6 DftKCCWB7 DMKCCWB8 n 
til DftKCCWGN DMKCCWL1 DftKCCWL2 DMKCCWL3 Dft~CCWL4 DftKCCWL5 DMKCCWO DMKCCW1 DMKCHIEN DftKCKP DMKCLKCK DMKCNSEN DftKCPEID 1'1 
rt" 0 
(1) DMKCPEftL DMKCPEND DMKCPVAE DMKCQRFI DftKCSOSD DftKCVTBD DMKCVTBH DMKCVTDT DMKDMPII DMKDMPAU DMKDftPDT DftKDMPDV DMKDMPMA til 
Ei1 DftKDftPRC DftKDftPSA DMKDMPSD DftKDftPSF DftKDftPTD DftKDSPCH DMKDSPNP DMKDSPO DMKDSP1 DMKDSP2 DMKFREAP DftKFREE DftKFREH1 til 

t-t DMKlRELG DMKFRELO DMKFRESV DftKFRET DMKFRETR DMKHVDPP DMKIOEFL DMKIOS1N DMK1OS!Q DMK10SQR D!KLOGOP DMKMCHIN DMKftNIST ::0 

0 DftKNETAE DftKNLDR DMKPAGH1 DMKP4GLO DftKPAGST DMKPGTBN DMKPGTPG DMKPGTPO DftKPGTP4 DMKPGTP5 DftKPGTTM DftKPGTTO DM.KPGTTO (1) 

I.Q DMKPGTTLI DftKPGTT5 DMKPGT4P DMKPGT4T tMKPGT5P DftKPGT5T D"KPGT90 DMKPRG1N D!KPSADU DMKPSAEX DftKPTRAN DftKPTRCP DMKPTRFA I"tI 
(1) ...,. 

DI'IKPTRFN DftKPTRF1 DMKPTRLK DMKPTRRM DMKPTROL DftKQCNRD DftKQC5WT DMKRIOCN DMKRIORN DMKRPIPT DftKSAV DMKSCHLI DMKSCHMD 1'1 n 
DMKSCHQ1 DI'IKSCHQ2 DMKSCHST DMKSCHTI DMKSCNRA DMKSCNRD DMKSCNRU DftKSCRVS DftKSCNVO DMKSVCHI DftKSVCIN DMKSVCLO DftKSVCNS (1) 

PI DMKSYM DMKSYMTB DMKSYSAP DMKSYSAT DMKSYSDU DftKSYSDW DftKSYSFP D!KSYSRU DftKSYSOC DftKSYSOW DftKSYSRM DMKSYSRV DMKSYSTE t:S 
n tj DMKSYSTI DftKSYSTR DMKSYSTS DftKSYSTZ D!KSYSllD DftKSYSUR D!KSYSVL DMKUDRBV tMKUDRFU DftKUNTFR DftKONTRN DMKVATZP DMKVATZS CD p, 

DftKVftASH DM~VftI DMKWRMST EDIT EXNPSW EITftASK EXTMODE FFS FTRRPS FTRRSRL FTRVIRT FTR35ftB FTR70MB 
I"d FO F1 F10 F15 F2 F240 F3 F4 FLl095 F4096 F5 F7 F8 
1'1 F9 HARDSTOP IDLEWAIT IFCC INTftASK IRTREQ IOBCAW IOBIRA IOBLCK IOBIISIZE IOBSIZE IOBUSER IONPSW 0 
tf IOITWAIT IPLCCW1 IPLPSW IPUADDR IPUADDRX KEYftASK LOCI( LFOADDR LPUAtDRX ftCHEK MCNPSW ftFlftASK ftPFEAT 
~ ftSSPRES NEWPAGES IlEWSEGS NICBLOK NICDISA NICNAftE NICSIZE RICSTAT ROIUTO RORET NOTIME OPERATOR OWNDLIST (1) 

a OWNDPREF OWIDRDEV OWNDVSER PAGCORE PAGEWAIT PAGELIK PGREAD PREFIXA PREFIXB PRNPSW PROBTlft! PROCIO PROPSW 

t:'J 
PSA PSACPIBP PSAftSS PSBCLR2 PS!CLR2 PSENDCLR RCHADD RCHBLOl( RCHCUTBL RCOADD RCOBLOK RCUCHA RCOCHAOF 

(1) RCOCHBOF RCOCHCOF RCUCHD RCUCHDOF RCllDISA RCUDVTBL RCOPRI!E RCUSTAT RCOSUB RCUTYPE RDEVADD RDEVAIOB RDEVALLN 
rt" RDEVALT RDEVATOF RDEVAUTO RDEVBLOK RDEVCODE RDEVCOA RDEVCUB RDEVDISA RDEVENIB RDEVEITN RtEVFLAG RDEVFTR RDEVIDNT 
CD RDEVftAI RDEVftDL RDEVRICL RDEVNRDY RDEVOWN RJ'lEVPNT RDEVPREF RDEVPTTC RDEVROR RDEVSEB RDEVSTAT RDEVSTA2 RDEVSYS 
1'1 RDEVTFLG RDEVTMCD RDEVTYPC RDEVTYPE RDEVOSER RECBLOK RECCYL RECftAP RECMIX 8ECPNT RECSIZE RECOSED RSPXSIZE .. ...,. RONCRO RONCR 1 RONOSER RO R1 810 R11 R12 R13 R1I4 R15 R2 R3 
tj R4 R5 R6 R7 R8 R9 SAVESIZE SEGPAGE SETOP S FBLOK S PBORIG SFBSTART SFBOSER PI 
rt" SIGIPR SIGSENSE SIGWAKE SIGIC SILl SM STARTIME SVCNPSW SWPCHG1 SWPCYL SWPFLAG SYNCLOG SYSIPLDV ...,. SYSTEft TEMPRO TEMPR1L1 TEMPR15 TEftPR2 TEftPR3 TEftPRLI TEMPR5 TEftPSAVE TIMEDISP TIMER TODITE TRACCORR 
0 TRACEFLG TRACEND TRACPROC TRACSTRT TRQBIRA TRQBLOK TRQBSIZE TRQBTOD TRQBOSER TRQBVAL TYPBSC TYP2305 TYP2314 I:S 
I TYP2141 TYP3066 TYP3210 Typ3271 TYP3278 TYP3330 TYP3340 TYP3350 TYP3800 TYP3851 OC OC1SE ODIRBLOK 
I ODIRPASS VMAPTlftE VMBLOK VMCPTIME VftDFTPIT VMLOGOR VftftFE V"ftSVC VftPAGES VMRSTAT VMSEG VMSIZE VMSTOR 

<I VftTERM VMTTIME VMUSER WAIT XPAGNUft IRIGBT16 ZEROES 0 
~ 
r:: DMKCPS ADSPCB AEXTSP lFREE lFRET lPST1T1 APTR1N APTRLK IFUOPER AQCNWT lRIOCH lRIOCT lRIOCU ARIODV • CD ASYSOP ISYSVM BLANKS BRING BUFFER BOFIIT CFSTOP CL1SDASD CL1SGR1F CL1STAPE CL1STERM CL1SURI CLASURO 

CPCREG8 CPEI1DD CPEIBLOK CPEIREGS CPEIRO CPEIR12 CPEISIZE CPID C1 C8 DE DEFER DEVICE 
,-' DFRET DMKCFCSC DftKCFMBK DMKCFPRD DftKCPOVY DftKCVTBD DftKCVTBB DftKCVTBB DftKDftPRS DftKDSBRD DftKDSBSD DftKDSPCH DftKERftSG 



ltODOLE EXTRRNAL REFERENCES (LABELS AND ltODOLES) 

D!!KFREE D!!KFRET D!!KIOESR DltKIOSHA DltK10SQR DltKLOKSW DltKMNISB D"KPRGMC DMKPTBIN DMKPT1RLK DMKPTROL DMKQCRWT DMKRSESD 
DMKSCRFD DMKSCRRP D!!KSCNRA DltKSCRRR £MKSCRRO DltKSCNVD DMKSCNVR D"KSCNVO DltKSPLDL DMKSTI{CP DMKSTKIO DMKTIPRL DKKVSPCO 
FFS F2 F3 F7 Fa IOBCC3 IOBCP IOBCSW IOEFLIG 1OBH1O IOBBVC lOB IltSTK IOBIOER 
IOBIRA IOBLIBK IOBLOK IOBltISC IO.BMISC2 IOBPITHF IOBRIDD IOBSIZE IOBSPEC IOBST,iT IOBTIO IOBONSL IOBOSER 
IOBVADD IOERBLOK IOERDITA IOEREXT IOERSIZE IPOADDRX LOCK !lONIIOB ltONIBDE ltONCOl1! MONFLAG1 KONFLIG3 MONIOBF 
KONUSER NICS1ZE NOADD NORET ON PRIORITY PROCIC PSI BANGE RCHBLOK BCHCOTBL RCOBLOK lRCOCHI 
RCOCHAOF RCOCHBOF RCOCHCOF RCOCHD RCOCHDOF RCUDISA RCODVTBL 8CUPRI"E BCOSTAT Rcoso:e BCOTYPE RDEVADD IRDEVAIOB 
RDEVBLOK RDEVBOSY BDEVCTRS RDEVCUA RDEVDED RDEVDELP RDEVDISA RDEVDRAN RDEVENAB RDEVE:PLN BDEVFIOB RDEVFLAG lRDEVIOER 
RDEVLCEP RDEVLBCP RDEVLNKS BDEVlt!X RIEVKOOT RDEVNICL RDEVNBDY RDEVOWN BDEVBCVY RDEVB:5VD RDEVSCED RDEVSER IRDEVSPI. 
RDEVSTAT RDEVSYS RDEVTYPC RDEVTYPE RDEVOSER RO R1 R10 R11 R12 B13 R14 IR 15 
R2 R3 R4 R5 R6 R7 R8 89 5 AVEABI'!! 5 AVEREGS SAVER 11 SlVER2 SAVEWBK1 
SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK6 SAVEWRK7 SAVEWRK8 SAVEWBK9 SIGEKS SIGQOI SIGSHD SPOOLED SYSTElt 'rI!!EDISP 
TYPBSC TYP2305 TYP3705 TYP3800 vrEVBLOK VDEVCSPL VDEVFLIG VDEVSPL VMELOK VMDvs'rRT V"SEG VltOSEB 'V'MVTEBM 
X40FFS ZEBOES 

DltKCPO ICOBETBL ACTIVTRQ ADSPCH AEXTSP AFREE IFBET ALOKV" AMCHIREA IPSTAT1 APSTA'r2 lPSTIT4 APTRAN ,lPTBLK 
APOOPER AQCRWT ARIODV ASYSVf!I ATltBSN BRING COBCP COBFLIG CORFPNT CORIOtCK C:ORPGPNT CORRSV COBSHARE 
COBSWPRT COBTABLE COBVlt CPCREGO CPEXIDD CPEXBLOK CPEXDEFR CPEXPBOC CPEXREGS CPEXR1 CPEXB11 CPEXB12 ICPEXSIZE 
CPEXTYPE CPID CPPTLBR CPOltCELL co C1 DEFEB DMKAPIPR DMKCLKCK DMKCQBWS I)MKCVTBH DMKDltPIA DMKDMP"1 
DMKDMPSA D"KDSPCH DMKDSPNP DMKFREAP DMKFREE DI'!KFRET D"KLOKSW D"KLOKSY IIMKMCTIF DltKPIGWS I)MKPGTSP DMKPTRAN DMKPTRFB 
DltKPTRFT DMKPTRPW D"KPTRRC DMKPTRSC DMKPTROL DltKQCNWT DMKSCHCA D!!KSCHTQ DMKSCHVS DMKSH'TBL DltKSTKMP DMKSTKOP DMKSYSOW n 
DltKV!USW D!!KVMAS1 EXT!!ASK F1 F15 F16 F255 1"256 F4 1"4096 1'7 F8 IPOADDB I't1 
1POADDRX LOCK LPOADDR LPOADDRX MCHAREI MCHCPEX MCHFIX HCHLEN1 ftCHREC M1"AMASK !IPFEAT NORET OWNDLIST 

::II OWNDRDEV PAGBMP PAGCOBE PAGECUR PAGERATE PAGINVAL PIG TABLE J?AGTOT PAGTSWP PGWAI'TIM IIOFFLIHE PREFIX I PREFIXB 0 
PROCIO PSA PSACPXBP PWTPAGES RIEVBLOK RDEVCODE RDEVTYPE BO El1 R10 B11 R12 R13 PI 
R14 R15 R2 R3 R4 R5 R6 U7 B8 R9 SAVEAREA SAVEREGS SAVEB1 &::: 

~ SAVEB 11 SAVEWRK1 SAVEWBK2 SAVEWRK3 SAVEWRK4 SAVEWBK5 SAVEWBK6 SAVEWRK7 SAVEWRK8 SAVEWBK9 SHRFLIG SHRFPNT SHRHAME CD 
SHRROPRT SHRPAGE SHRSEGCT SHRSEGRM SHRTABLE SIGEMS SIGIPR SIGQOI SIGSERSE SIGSTOP SIGWAKE SIGXC STACKVlt I 

n START STOP SWPCHGl SWPCODE SiPCYL SWPFLAG SWPBECMP SWPTABLE SWPVM SYSHRSEG SYSNAME SYSPAGLR SYSPAGNM r+ 
0 ." SYSPRT SYSSTART SYSTBL SYSTEM 515VOL TIMEDI5P TRACSTRT TBOBFPRT TBQBLOK TRQBVAL 'l~TSEGCRT TYPE TYP2305 I 

t=' TYP2314 TYP3330 TYP3350 ORSHRVM V!!AFF VMAFFON VMBLOK V"DEFSTK V"DFTPNT V!!ESTAT lfMINVPAG VMLOCK VMOSTAT t"" 
I» 1-" V"PAGES V!!PDISK VMPDROlt VMPERD VIIPGWAIT V!!PNT VMB5TAT VMSEG VMSHR V!!SHRPRC VMTTIME ZEBOES tr H CD (1) 

n DMKCPV ACORETBL AFREE APAGCP APSTAT1 APTRAN APOOPER AQCHWT IBIOCH ABIOCT ARIOCO ARIODV ASYSV! AVMBEIL I-' 
r+ BALBSAV! BBIRG CLASDASD CLASGRAF CLASTEBlt COBCFLCK COBFLAG COBFPNT COBBSV CORSHABE eOBTABLE COBVM CPEXADD n 0 
H CPEXBLOK CPEXBEGS CPEXB12 CPEXSIZE C1! DEFER D!!KACCDV D"KACOFF DMKACOTM DMKCBSE1I1 DMKCVTBH DMKCVTHB DMKDSPNP H 
1-" DMKEBMSG DMKFREE D!!KGBFER DltKLOKSW DlIlKPGSPR DltKPTRIN D!!KPTBOL DMKQCNWT DMKRBH D!!KSCHPO DMKSCRAO DltKSCNFD DMKSCNBD 0 
CD DltKSCRBH DltKSCBBO DltR:STKCP F1 F~I F3 F4096 F8 P9 LOCK HORET PBEFIXB PBOCIO 

til 
til 

J,. til 
PSA BCHBLOR: BCHCOTBL BCOBLOK RCODVTBL RDEVBASE RDEVBLOK BDEVDED IlDEV DIS A RDEVDISB UDEVERIB RDEVFLAG RDEVLOG 
RDEVSTA't RDEVTFLG RDEVTYPC RDEVTYPE REIEVOSER RO R1 Rl0 1111 R12 1113 R14 R15 !:tI 

CD 
R2 R3 R4 R5 REi R7 B8 B9 SAVEIREA SAVEREGS SAVER 11 SAVER12 SAVEWBKl H\ 

~ SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK8 5VMORLOK SYSTEM TIMEDISP TYPTTY TYP3066 TYP3277 TYP3278 TYP3284 VCHBLOK CD 
I VCHCOTBL VCOBLOK VCUDVTBL VDEVBLOK VI:EVDED VDEVFLAG VDEVSTAT VDEVTDSK VDEVTYPC VltBLOK ,rltCHSTRT VltCHTBL VMCOSTRT H 

(1) 
~ VltDSTAT VltDVSTRT VltIBO VIILOGOFF VflLOGOB VMMACCOR VltMLEVEL VMPAGES VMPRT VltRSTAT ,rMSEG VltSIZE VMSTOR ~ 0'\ 
rJ1 V"OSER X40FFS ZEROES n 

CD 



-' MODULE EXTERNAL REFERENCES (LIBELS lND HODULES) n 
I tt1 

tv 

'" 3: 
0"1 DMKCQG AFREE AFRET 10CNiT BLANKS CHIBLOK CHXOTHR CHXYADD CL1SD1SD CL1SGR1F CLASSPEC CLAST1PE CL1STERM CL1SURI 0 

CLASURO DMKCFCSC DMKCOHPR DHKCOHPU DHKCOHRD DMKCVTBD DHKCVTBH DftKCVTHB DMKE-RftSG DftKFREE DftKFRET DftKQCNiT DMKSCNAU p. 
&:::: 

H DMKSCNFD DMKSCNRD DftKSCNRN DftKSCNVN DftKSCNVU ERRCODE F1 F3 F1 F8 NORET PSI RINGE ...... 
to RDEVBLOK RDEVSER RDEVTYPC RDEVTYPE RO R1 R10 R11 R12 R13 R14 R15 R2 Cf tiC 

R3 R4 R5 R6 R7 R8 R9 SAVE1REA SAVEREGS SAVERO SlVER11 SAVER2 Sl VEiRK1 t+ 
<: SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEiRK5 SAVEiRK6 SlVEWRK1 SlVEWBK8 TYPBSC TYPCTCA TYPPRT TYPTIHER TYP2305 TYP2311 cr 3 TYP2314 TYP 3210 TYP3330 TIP3340 TYP3350 VCH1DD VCHBLOK VCHCUTEL VCU AID VCUBLOK VCUDVTBL VDEVADD VDEVBLOK " 1:-1 
w VDEVBND VDEVCLAS VDEVCONT VDEVCOPY VDEVCSPL VDEVDED VDEVEJUB VDEVEOF VDEVEXTN VDEVFLAG VDEVFOR VDEVHOLD VDEVNRDY flI 
...,J VDEVRDO VDEVREAL VDEVSFLG VDEVST1T VDEVTDSK VDEVTERft VDEVT1FC VDEVTYPE VDEVXFlR VDEV231B VDEV231T VHBLOK VftCHSTRT C-o VMCHTBL VMCLASSG VMCLEVEL VMDISC VftFBMX VftFSTAT VrIOSTAT VHPST1T VHSTKO VftSTOR CD VMCUSTRT VftDIST VMDVSTRT ...... en VMTERM VMTRHID VMUSER VMV370R VSPXBLOK VSPXCHAR VSPICIICD VSPICPYF VSPXICB VSPIFLGl VSPIFLSH VSPIOVLY VSPIXUSR 
'< ZEROES n 
Ul H 
t+ 0 
CD DMKCOH AFREE AFRET lQCNWT ARSPPR ARSPPO lRSPRD BLAIKS BRIIG DHKCVTBD DftKCVTDB DHKERftSG DHKFREE DHKFRET Ul 
I!a DftKPGTVG DMKPGTVR DftKOCNWT DMKRPAGT DHKSCNFD Fl F2 F3 F8 NORET PSA RAIGE RO Ul 

1:'"1 R1 Rl0 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R9 SlVE1REA !:O 
0 SAVEREGS SAVERO SAVER2 SAVEiRK 1 SAVEWRK2 SAVEWRK5 SIVEWBI<7 SAVEWRK8 SFBCLAS SFBCOPY SFBDATE SFBDIST SFBDUMP CD 
~ SFBFILID SFBFLAG SFBFL1SH SFBFNAftE SFBFTYPE SFBINUSE SFBLOK SFBORIG SFBPNT SFBRECNO SFBSHOLD SFBST1RT SFBTIHE I-t\ .... CD n SFBTYPE SFBUHOLD SFBUSER SPCHAR SPCHOD SPCOPYFG SPFCB SPFLI,Gl SPFLSHC SPLINK SYSTEH TYPPRT TIPRDR H 

VMBLOK VMCLASSD VMCLEVEL VMSTKO VHUSER ZEROES CD 
flI ~ 
~ n 
p. DMKCQP AFREE AFRET ALARM APSTATl APOOPER IQCNWT IRIOCH IBIOCT IRIOCU ARIODV ASISVM BLANKS CLlSD1SD CD 

tt1 CLASGRAF CLASSPEC CLASTAPE CLASTERM CLASURI CLASURO DI!KCFCSC DI!KCVTBD DI!KCVTBH DftKCVTHB DHKERHSG DHKFREE DftKFRET 
H DMKQCNWT DMKRIORN DMKRSPUR DMKSCNAU DHKSCNFD DMKSCNRA DI!KSCNRD DftKSCNRN DMKSCNRU DMKSCNVD DftKSCNVU DMKSYSRft DMKSYSRV 
0 ERRMSG FFS F1 F2 F3 F6 F7 IPOIDDR IPUAIDRX NORET PROCIO PSA RANGE C-
...... RCHBLOK RCHCUTBL RCUBLOK RCUCHA RCOCHAOF RCUCHBOF RCUCHCOF RCUCHD RCUCHDOF RCUDISA RCUDVTBL RCUPRlftE RCUSTAT 
CD RCOSUB RCUTYPE RDEVACNT RDEVADD RIlVATT RDEVAUTO RDEVBLOK RDEVCLAS RDEVDED RDEVDISA RDEVDRAN RDEVEN1B RDEVFLAG a RDEVFSEP RDEVFTR RDEVIMAG RDEVLCEP RDEVLNCP RDEVLNKS RDEVI!CUT RDEVNCP RDEVNRDY RDEVOVLI RDEVOWN RDEVPURG RDEVSEP 
t:1 RDEVSER RDEVSLOW RDEVSPL RDEVSTAT RDEVSTA2 RDEVSYS RDEVT1PC RDEVTYPE RDEVUSER RDEVXSEP RSPLCTL RSPSFBLK RO 
CD Rl Rl0 Rll R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 
t+ R8 R9 SAVEAREA SAVEREGS SAVERO SAVERl SAVER11 SAVER2 SAVEWRK1 SAVEiRK2 SAVEWRK3 SAVEWRK4 SAVEWRK5 CD 
H SAVEWRK6 SAVEWRK1 SAVEWRK8 SYSVIRT TlMPR1 TYPBSC TYP2305 TYP3330 TYP3705 TYP3800 VDEV1DD VDEVBLOK VDEVBND 
EI VDEVFLAG VDEVRDO VDEVREAL VDEVRELN VIEVSIZE VDEVTDSK VDEVT1PC VIRTU1L VMBLOK VMDISC VMDVCNT VftDVSTRT VMOST1T .... 
~ VMPNT VMSTKO VMTERM VMTRMID VMUSER ZEROES 
flI 
t+ DMKCOR AFREE AFRET APSTAT1 APUOPER 10CNWT lRIODV ARSfPB lBSPPU lRSPBD lTTN BLINKS CL1SD1SD CL1SSPEC .... 
0 CLASTAPE CLASTERM CPMICON CPSTAT2 DFRET DMKCVT1B DMKCVTBD DMKCVTBH DMKDftPDV DftKDMPSW DMKERMSG DMKFREE DMKFRET 
l:j DMKPAGQR DMKPTRFF DMKPTRSS DMKOCNWT DMKRIOPR DMKRSPHO DMKRSFPR DMKRSPPU DI!KBSPBD DMKSCHPG DftKSClflU DMKSCNFD DMKSCNRD I 
I DMKSCNRU FO Fl F2 F4095 F60 F8 LPU1DDB NIC1PL NICATOF NICBLOK NICFL1G MICLLEN 

<: NICPSUP NICSIZE NICTEXT NICTftCD NORET PAGE WAIT PREFIXB PRIORITY PROCIO PSA RDEVAPLP RDEV1TOF RDEVBLOK 
0 RDEVFLAG RDEVLLEN RDEVNICL RDEVPSUP RDEVTEIT RDEVTFLG RDEVTI!CD RDEVTYPC RDEVTYPE RO R1 Rl0 R 11 I-' 
&:::: R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SlVEAREl 
IS SAVEREGS SAVERO SAVEWRK 1 SAVEWRK2 SAVEWRK8 SFBCLAS SFBFL1G SFBINUSE SFBLCK SFBPNT SFBSHOLD SFBUHOLD SFBUSER 
CD SHOBLOK SHQSHOLD SHQUSER STARTIME TEMPSI VE TYPBSC TYPPRT TYPPUN VIUFF VftAFFON VftBLOK VMCFRUN VMCLASSD - VMCLEVEL VMFAUTO VMFSTAT VftGRFTAB VMI SAM VMMACCON VMMCODE VI!MCPENV VMMCR6 VMMFE VMMIHSG VHHLEVEL VHMLINED 

VMMLVL2 VMMSGON VHMSVC VftMTEXT VIU!VTMR VHNOTRAN VHOST1T VHP1GEX VMPNT VMPST IT VftRON VftSPftFLG VHSPHON 



!ODOLE EITERNAL REFERENCES (LABELS AND rIODOLES) 

VKSTKO VKTCDEL VKTERK VKTESCP "!TLDEL VKTLEND V!TLEVEL V!TON VKTRKII) VKO:PRIOR VKOSER VKV310R VKWNGON 
ZEROES 

D!KCQY AFREE AFRET APSTAT1 APOOPER llQCNWT BLANKS CLASSFEC CLASTERPI CPASTCN CPPlICON CPSTAT2 CPOID DFRET 
DPIKACOT! D!KCVTBD DPlKCVTBH D!KCVTDB DPlKCVTDT DKKERPISG DPlKFREE D!KFRET DPlKQCRWT DPlKSCNAO DKKSCNFD DPlKSCNRI) DPIKSYSDW 
DMKSYSLG DMKSYSND DMKSYSNM DMKSYSTI ]~ 1 F2 F4 F8 IPOAtDR IPOlllDDRI IS NORET PREFIIB 
PSA RDEVBLOK RDEVTYPC RDEVTYPE nO R1 R10 R11 R12 R13 R14 R15 R2 
R3 R4 R5 R6 n1 RS R9 SAVEAREA SAVEREGS SAV1~RO SAVEWRK 1 SAVEWRK~! SAVEWRK4 
SAVEWRK5 SAVEWRK6 SAVEWRK1 SAVEWRK9 ~rYPBSC VMBLOK VKCPOID V!DISC V!OSTAT VKPl'ONC VPlPNT VPlSTKO VKTERM 
VMTLEND VMTRPlID VMUSER ZEROES 

DMKCSB ACORETBL ADSPCH AFREE AFRET llPTRAN AQCNWT ARIOPR ARIOPO ARIORt ASYSVM BLANKS BRING BUFFER 
CC CLASORI CLASORO C1 DEFER DMKCVTDB DPlKCVTHB D!KDSPCH D!KERPISG DMK11CELD mUFREE DftKFRET DKKIOSQR 
DftKPTROL DftKQCNWT DftKSCNFD DKKSCNR 0 DMKSCNVU D!!KUCBLD D!KUCCLD D!KOCSLD FCBREIT FTRUCS F1 F2 F3 
F4 IOBCAW IOBCSW IOBFATIL IOBFLAG IOBIRA IOBLIIK IOBLOK IOBftISC2 I0811ADD IOBRSTRT IOBSIZE IOBSTAT 
IOBOSER LOCK NORET PSA UDEVBLOK RDEVDED RDEVDISA RDEVDRAN RDEV FLAG RDEVFTR RDEVSPL RDEVSTA1~ RDEVTYPC 
RDEVTYPE RDEVOSER RO R1 n10 R11 R12 R13 R14 R15 R2 R3 R4 
R5 R6 R8 R9 SAVEAREA SAVEREGS SAVEWRK1 SAVEWRK2 SAVEWRK4 SAVEWRK6 SAVEWRK1 SAVEWRKH SILl 
SKIP SYSTEM TYPPRT TYP3203 ~rYP3211 OE VDEVBLOK VDEVDED VDEVFCEK VDE1IrSTAT VDEVTYPE VFCBBLOK VFCBCNT 
VFCBLOAD VFCBNDEX VFCBSIZE VPlBLOK "P1SEG VftUSER ZEROES 

DKKCSO AFREE AFRET APSTAT1 APTRAN l~QCNWT ARIODV ARIOPR ARIOPO ARIORD ASYSVM BALRSAVE BLANKS BRING n 
BUFFER BOFNIT CHGRDV CLASURI CLASURO C1 DE DEFER DEVAtDR DEV1~YPE DftKCKSPL DftKCVTBfI DPlKCVTDB "tI 

DMKCVTBB DftKERKSG DftKFREE DPlKFRET J)!KPTRAN DftKQCNWT DftKQNTBL DMKRSPEI DMKSCNFD DMKSCNRO DftKSPLDL DMKSTKICI F1 tJI 
F2 F3 F4 F6 ]~ 8 IOBCP IOBCS1I IOBFATAL IOBFLAG IOBJCRA IOBLINK IOBLOK IOBMISC 0 
IOBRADD lOB SIZE IOBSTAT IOBOSER ]~OCK NORET NPRCNT NPRNA!!E NPRPNT NPR1~EL OPERATOR PROCIO PSA P, 

RDEVACNT RDEVAIOB RDEVBACK RDEVBLOK UDEVBUSY RDEVCLAS RDEVDED RDEVDISA RDEVDRAN RDEVFLAG RDEVFSEP RDEVIftA(j RDEVIOER Q 
..... 

RDEVLOAD RDEVNRDY RDEVOVLY RDEVPURG HtEVRSTR RDEVSEP RDEVSPAC RDEVSPL RDEVSTAT RDEl'STA2 RDEVTERM RDEVTYPC: RDEVTYPE CD 
RDEVUSER RDEVXSEP RSPLCTL RSPftISC llSPSFBLK RO R1 R10 R11 R12 R13 R14 R15 I 

r+ 
0 R2 R3 R4 R5 H6 R1 R8 R9 SAVEAREA SAV]~REGS SAVEWRK 1 SAVEWRK2 SAVEWRK3 0 
"tI SAVEWRK4 SAVEWRK5 SAVEWRK6 SAVEWRK1 SAVEWRK8 SFBCOPI SFBFLAG SFBFLAG2 SFBLCK SFBUECER SFBRECOK SFBREQU1~ SFBSHOLD I 

SYSTEM TYPPRT TYPPON TYP3800 'fMBLOK VftOSTAT VftSEG VMSYSOP V ftUS ER ZEROES t-t 
t::I PI ..... ~ 
11 DftKCSP AFREE AFRET ARSPPR ARSPPO l~RSPRD BLANKS BUFFER CLASTERM CLASURI CLASORO DE DftKCVTDII DftKCVTHB CD 
CD DftKERMSG DMKFREE DftKFRET DftKSCNFD DftKSCNVU DftKSTKIO DMKODRFO D!KVIOIN DftKVSPCO FFS F1 F2 F3 ..... 
() 

r+ F4 F8 IOBCSW IOBIRA IOBLINK IOBLOK IOBSIZE ICBOSER IOEVADD LOCK PSA RO R1 0 
0 R10 R 11 R12 R13 H14 R15 R2 R3 R4 R5 R6 R1 R8 11 
11 0 ..... R9 SAVEAREA SAVEREGS SAVEWRK1 SAVEWRK2 SAVEWRK4 SAVEWRK5 SAVEWRK6 SAVEWRK1 SAV]~WRK8 SAVEWRK9 SFBCLAS SFBFILID en 
CD SFBFLAG SFBINUSE SFBLOK SFBOHOLD SFBUSER TE!!PR2 TYPPRT TIFPON TYPRDR TYP3210 UCIRBLOK UDIRPASS ODIRSIZE en 
en VCHADD VCHBLOK VCHCUTBL VCUADD 'CUBLOK VCODVTBL VDEVADD VDEVBLOK VDEVCLAS VDE~rCONT VDEVCOPY VDEVCSPI. VDEVCSW !:o VDEVDED VDEVEOF VDEVEXTN VDEVFLAG 'HEVFOR VDEVHOLD VDEVPEND VDEVPURG VDEVSFLG VDEVSIZE VDEVSPL VDEVSTAT VDEVTER!! CD 

VDEVTYPC VDEVTYPE VDEVIFER VftBLOK 'f!CHSTRT VMCHTBL VftCUSTRT VMDVCNT VftDVSTRT VPlOSER VSPLCTL VSPSFBLK VSPIBLOK t-t, 

VSPXCUAR VSPXCMOD VSPXCPYF VSPXFCB 'fSPXFLG1 VSPXFLSH VSPIOVLY VSPXXOSR ZEROES CD .... 11 
I CD 

IV DPlKCSQ AFREE AFRET ARSPPR ARSPPU llRSPRD BLANKS BOFFER CHGSI'B CHGSHQ CLASTERPI CLASORI CLASORO DELSFB ~ 
0\ DPlKCKSPL DPlKCSOSD DPlKCVTHB D!KER!SG lD~KFREE DPlKFRET D!KRSPHQ DMKSCRFD D!!KSCNVO D!KUDRFO DftKVSPCO DPlKVSPCEt FFS 

() 
..,J CD 



..... BODULE EXTERRAL REFERERCES (LABELS ARD BODULES) n 
I ttl 

tv 
0'\ ;:J: 
(X) F1 F2 13 F7 F8 LOCK PSA RO R1 R10 R11 R12 R13 0 

R1Ll R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVEWRK1 Pol 

H 5A VEWRK2 SAVEWRKLl SAVEWRK5 SAVEWRK6 SAVEWRK8 SAVEWRK9 5FBCLAS SFEDIST SFBFILID SFBFLIG SFBFLAG2 SFBFRAftE SFBHOLD t:i 
..... 

t:lj SFBIRUSE SFBLOK SFBROBLD SFBSHOLD SIB USER SHQBLOK SHQBSIZE SHQFLAGS SBOPRT SHQSHOLD SHQUSER TIPPRT TIPPUlf cy ;:J: 
TIPRDR TIP3210 VDEVADD VDEVBLOK VDEVCORT VDEVDED VDEVPURG VDEVSFLG VDEVSIZE VDEVSPL VDEVSTAT VDEVTIPC VDEVTIPE 

C"+ 
~ VBBLOK YftDYCRT VftDVSTRT VSPLCTL VSPSFBLK ZEROES ~ ;:J: 

........ 
DftKCVTDB DftKCVTHB 1:"'1 w DftKCST AFREE AFRET ARSPRD BRIRG BUFClfT BUFFER BUFNXT CLASTERft CLISURI CLASURO DftKCVTBH I» 

-..J DftKERftSG DftKFREE DftKFRET DftKPGTVG DBKPGTVR DBKRPAGT DftKRPAPT DftKSCRFD DftKSCRVD DftKSCRVR DftKSCNVU FFS F1 0" 
0 F2 F3 LOCK PSA RO R1 R10 R11 R12 R13 R1Ll R15 R2 (1) 

Ul R3 RLl R5 R6 R7 RS R9 SAVEAREA SAVEREGS SAVEWRK1 SAVEWRK2 SAVEWRKLl SAVEWRK5 ..... 
"< SAVEWRK6 SAYEWRK7 SAVEWRKS SFBFILID SFBLOK SFBPRT SFBST1RT SFBUSER SKIP SISTEB TAG TIPPRT TIPPUR n 
!'Jl TIPRDR TYP3210 VDEVADD VDEVBLOK VDEVDED VDEVEXTR VDEVSIZE VDEVSTAT VDEVTYPC VDEVTYPE VftBLOK VBDVCNT VftDVSTRT H 
M- 0 (1) VBSTKO VftUSER VSPXBLOK VSPXTAG VSPXTGLN ZEROES !'Jl 
I!iI !'Jl 

1:"'1 DBKCSU AFREE AFRET AQCRWT ARSPPR ARSPPU ARSPRD BLANKS BRING BUFIER BUFNXT CHGSFB CLASURI COURT :;0 
0 DE DftKCKSPL DftKCSOSD DBKCVTBD DftKCVTDB DftKERftSG DftKFREE DftKFRET DftKPGTVG DftKPGTYR DftKQCNWT DftKRPAGT DftKRPAPT (1) 

\,Q DftKSCRAU DftKSCRFD DftKSTKIO DMKUDRFU DMKVIOIN FFS F1 F2 F24 F3 F4 P5 F6 HI 
I~' (1) 
0 F7 FS IOBCSW IOBIRA IOBLIRK IOBLOK IOBSIZE ICBUSER IOBV ADD LOCK RORET PSA RO H 

R1 R10 Rl1 R12 R13 R1Ll R15 R2 R3 R4 R5 R6 R7 (1) 
I» RS R9 SAVEAREA SAVEREGS SAVEWRK1 SAVEWRK2 SAVEWRK4 SAVEWRK5 SAVEWRK6 SAVEWRK7 SAVEWRKS SPBCLAS SPBCOPI ::s ::s 0 
Pol SFBDIST SFBFILID SPBFLAG SPBFLASH SFBPRAftE SFBIRUSE SFBLOK SFBSHOLD SFBSTART SPBUHOLD SPBUSER SPCHAR SPCftOD (1) 

ttl SPCOPIFG SPFCB SPFLAG 1 SPFLSHC SPLINK SYSTEft TEftPR2 TEftPR3 TEMPRLl TlftEDISP TYPPRT TYPPUR TYPRDR 
H VCHADD VCBBLOK VCHCUTBL VCUADD VCUBLOK VCUDVTBL VDEVADD VDEVBLOK VDEVCLAS VDEVCSW VDEVPEND VDEVSPL VDEVSTAT 
0 VDEVTYPC YDEVTYPE VftBLOK VftCBSTRT VftCHTBL VftCLASSD VftCLEVEL VllCOftND VftCUSTRT VMDVSTRT VftMlftSG VftftLVL2 VftUSER 
tr x20LlSBND ZEROES ..... 
(1) 
EI DftKCSV AFREE AFRET APSTAT1 APUOPER AQCBWT ARSPPR ARSPPU ARSPRD BLANKS BUFPER BUFBXT CHGSPB CLASURI 
t=' COURT DE DMKCKSPL DftKCVTBD DftKCVTDB DftKERMSG DftKPREE DftKFRET DftKLOKSW DftKQCRWT DftKSCNAU DftKSCBPD DftKSPLDL 
(1) DftKSTKIO DJUUDRFU DftKVIOIN FFS F1 F2 F3 F4 F6 P8 IOECSW IOBIRA IOBLIRK 
M- IOBLOK lOB SIZE IOBUSER IOBVADD LOCK BORET NOTRESP PSA RO R1 R10 R 11 R12 
CD R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS H 

• SA VER 11 SAVEWRK1 SAVEWRK2 SAVEWRKLl SAVEWRK5 SA VEWRK6 SAVEWRK7 SAVEWRKS SAVEWRK9 SPBCLAS SFBFILID SFBFLAG SFBIBUSE 
..." SFBLOK SFBORIG SFBPBT SFBUSER TEftPR2 TEftPR3 TEBPR4 TlftEDISP TYPPBT TYPPUR TYPRDR VCBADD VCBBLOK ::s 
I» VCBCUTBL VCUADD VCUBLOK VCUDVTEL VEEVADD VDEVBLOK VDEVCLAS VDEVCSW VDEVPIND VDEVSPL VDEVSTAT VDEVTYPC VDEVTYPE 
M- VftBLOK VftCHSTRT VMCHTBL VftCLASSD VftCLEVEL VftCOftBD VftCUSTBT VftDVSTBT VftftlftSG VftftLEVEL VMftLVL2 VftftSGOR VftUSER 
..." ZEROES 0 
::s 
I DftKCVT BALRSAVE BALR1 BALR2 CPID DATE F1 F10 F240 P4 F60 LOCK PACK PSA 
I RO R1 R10 R14 R15 R2 R3 R5 R6 R7 R8 R9 TEftPSAVE ~ 

0 TODATE ..... 
d DftKDAS AFREE AFRET ALARft APSTAT1 AQCBWT ASYSOP BLANKS CC CCC CCW1 CCW2 CCW3 CD • CD CDC CL DFRET DBKCVTBB DftKFREE DBKFRET DftKIOEST DftKftSWB DBKOCNiT DftKTRKIB FFS PTREXTSN FTRRPS 
-l 

FTRRSRL FTR35HB FTR70ftB F1 F10 F16 F2 F256 F4095 PLl096 PS IDA IFCC 
IOBALTSK IOBCAW IOBCP IOBCSW IOBERP IOBFATAL IOBFLAG IOBIOER IOBLOK IOBRADD IOERCAW IOBRCRT IOBREL 



ftODULE EXTERNAL REFERENCES (LABELS AND laODULES) 

IOBRSTRT IOBSPEC2 IOBSTAT IOERACT IOBRADR IOERALTR IOEBBtCK IeBRCAt IOBBeAN IOB1~CCBA IOBRCCRt 10BRCBftD 10ERCSW 
IOBRDASD IOERDATA IOERDEC IOERDW IOBRBCF IOBRBTRY IOEREXT ICERFLG1 IOERFtG2 IOElliFLG3 IOERHI IOERIGNH IOERIND3 
IOERIND4 IOERINFO IOERLOC IOERMSG IOERftSW IOERNUM 10ERPBND IOBRPNT IOBRllDRO IOBlllRB1D IOBRSIZB IOERSNSZ IOERS'lAT 
IOBRSTRT IOERVOL 1 IOEBVSER LOCK NORET OPBRATOR PRGC PROCIO PBTC PSI BDCOUNT RDBVBLOK RDEVCUB 
RDEVDED RDEVDISA RDEVFLAG RDEVFTR :RDEVIOER RDEVMOUT RDEVNEDl RDEVOWN RDEVSER RDE,rSTAT RDEVSYS RDEVTYPE RO 
R1 R10 R 11 R12 :R 13 R14 R15 R2 R3 R4 R5 R6 R1 
R8 R9 SAVEAREA SAVEREGS SAVER11 SAVEllRK2 SAVEllEK3 SEEK SEEKADR SIL:£ SKIP TYP2305 TYP2314 
TYP3330 TYP 3340 TYP3350 UC VDEVBLOK VDEVCSPL VDEVFLAG VMBLOK VMDVSTRT V MV~~ ERft XRIGHT16 ZEROES 

DMKDDR ATTN BLANKS BUSY CAW CC CD CB CLASD1SD CLAST APE CLASTERM CONPARft CPUID CSW 
CUB DATE DE ERRMSG :ERROR ERSAVE EOA EXTSIZE IC INPUT INTREQ 10BCSW IOBSIZE 
IOBSTAT IOOLD NEW EXT OUTPUT :PACK PRINTERl PRINTER2 RA RO Rl R10 R 11 R12 
R13 R 14 R15 R2 83 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS 
SBA SENSE SF SILl SKIP TAPE TESTCCN TEXTA TIMBR TODilTE TYPE TYP2305 TYP2311 
TYP2314 TYP2319 TYP 240 1 TYP2415 TYP2420 TYP3330 TYP3340 TYP3350 TYP3410 TYP3411 TYP3420 UC UE 
WAIT 

DMKDEF AFREE AFRET AQCNWT BLANKS CLASDASD CLASGRAF CLASSPEC CLASTERM CLASURI CLASURO DBLPAGES DELSEGS DftKBLDRL 
DMKBLDRT DMKCFPRD DMKCFPRR DMKCVTBD DMKCVTBH DMKCVTDB DMKCVTHB DI'IKERMSG DMKFREE DMK]~'RET DMKLOCKD DMKLOCKQ DMKPGSPO 
DMKQCNWT DMKSCNFD DftKSCNRU DMKSCNVD DftKSCNVN DKKSCNVU DMKSSSDB DMKUDRFU DMKUDRMD DftKlJDRRV DftKVCARS DMKVDSD:F FFS 
F16 F2 F3 F4 :F5 F8 LOCK MSSPRES NEW PAGES NEiS EGS NORET PSA PSAMSS 
RDEVADD RDEVATT RDEVBLOK RDBVDED RDEVDISA RDEVFLAG RDEVFTR RDEVLNKS RDEVSER RDE11STAT RDEVTYPC RO Rl n 
Rl0 Rl1 R12 R13 814 R15 R2 R3 R4 R5 R6 R1 R8 I'd 

R9 SAVEAREA SAVEREGS SAVER2 SAVEWRKl SAVEWRK2 SAVEllRK3 SAVEWRK4 SAVEWRK5 SAV:EWRK6 SAVEWRK1 SAVEWRKI3 SAVEWRK9 t:J: 
SYSVIRT TYPCTCA TYPIBKl TYPPRT TYPTELE2 TYP1052 TYP1403 TYP2305 TYP3203 TYP.3211 UDBFBLOK UDBFSIZlE UDBFVADD 0 

UDEVADD UDEVBLOK UDEVCLAS UDEVDISP UDEVFTR UDEVNCYL UDEVSTAT UDEVTDSK UDEVTYPC UDEVTYPE U1:EV3158 UDIRBLOI< UDIRDISP 
p., 
l:l 

UMACBLOK UMACMCOR VCHADD VCHBLOK VCHBMX VCHCUTBL VCHDED VCHSEL VCHSTAT VCH~rYPE VCUADD VCUBLOK VCUCTCA f-I 
VCODV']'BL VCUTYPE VDEVADD VDEVELOK VIEVDED VDEVFLAG VDEVFLG2 VDEVLINK VDEVFCSN VDEVRELN VDEVSTAT VDEVTDSI< VDEVTYPC ([) 

I 
VIRTUAL VKBLOK VMCHSTRT VMCUTBL VI'ICLASSA VMCLASSB VMCLEVEL VMCUSTRT VMDVSTRT VMF:aMX VftFSTAT VftINHftI4:; VKMIMSG r+ 

n VKMLVL2 VKPSTAT VMQSTAT VftREAL VMSIZE VftSTOR VKUSER VMVTERM VftV310R VRA1C,OC 0 
I'd I 

t"1 
t:;j DftKDGD ACORE'l'BL ADSPCH AFREE AFRET ,lPTRAN APTRLK BRING CC CD CLA:5DASD CORFLAG CORFLUSIB CORPGPNT III 
1-"' CORSWPNT CORTABLE CPEXADD CPEIBLOK CPEXFPNT CPEXftISC CPEXREGS CPBXRO CPEXSIZE CPSlHRLK CPSTAT2 CSW Cl tr' 
t1 DEFER DMKDSPCH DMKFREE DftKFRET DMKIOSQV DKKPSACC DMKPSASC DKKPTRAN DMKPTRFR DftKI)TRFT DMKPTRUL DftKSCNVIO DMKSSSMQ 

([) 

([) f-I 
n DftKVMASH FFS Fl F15 F16 F3 F4 F4095 F4096 F5 F6 F8 IDA 
r+ IOBCAW IOBCC 1 IOBCC3 IOBCSW IOBCYL IOBFATAL IOBFLAG IOBHVC IOBIOER IOBIRA IOBLINK IOSLOK IOBftISC n 
0 IOBIHSC2 lOS SIZE IOBSTAT IOERBLOK IOEREXT IOERSIZE LOCK ftSSNEXT MSSPRES Mss~rASKl ftSSTASK2 MSSUSER PCIF H 
t1 0 
1-"' PSA PSAMSS RCWADDR RCWCCW RCWCNT RCWCOMND RCWCTL RCWFLAG RCWIO RCWSHR RDEVBLOK RDEVFTR RO til 
CD Rl R10 Rl1 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 til 
til R8 R9 SAVEIREA SAVEREGS SAVER12 SAVER2 SAVEWBK9 SHRLKCNT SILl SWP:FLAG SYSVIRT TYP2305 TYP2311 ~ 

TYP2314 TYP3330 TYP3340 TYP3350 VDEVBLOK VDEVBND VDEVBOSY VDEVCHAN VDEVCP!X VDE11DED VDEVFLAG VDEVFLG:2 VDEVIOB ([) 

VDEVIOER VDEVPEMD VDEVPOSN VDEVRDO VDEVREAL VDEVRELN VDEVRES VDEVRRB VDEVBRF VDEVSTAT VDEVTYPC VDEVTYP]~: VDEVUC HI 
([) 

~ VIRTUAL VMACTDEV VMBLOK VftCFWAIT VMCOftP VftDVSTBT VMESTAT Vl!EXTCM VMBXWAIT VMG]?RS VMIDL! VMIOCNT VIHOWAIT t1 
I VftLOGOFF V"LOPRI VKPSW VftQLEVEL VftRSTAT VKSEG VIWSER VRBBLOK VRRCFEX VRRRES VRRSTAT XPAGNUft ([) 

tv \:j 

a>- n 
I.D DMKDIA ADSPCH AFREE AFRET APSTATl APUOPER AQCNWT ARIOCU ARIODV ASYSVM BAL:RSAVE BILRl BLANKS CCDESMD ([) 



....... ftODULE EXTERNAL REFERENCES (LABELS AND MODULES) n 
I I'C 

I'U ::J: ...,J 
0 CHBSIZE CHIBLOK CHIOTHR CHIYADD CHYBLOK CHYOTHR CHYIADD CLASGRAF CLASSPEC CLASTERM CONCCW3 CONDATA CONDCNT 0 

PI 
CONSYSR CPEIADD CPEIBLOK CPEXSIZE CRISDQ CRESIMD CSETDSlt CSWL!EP CSWLNC2 CTR!LTR DE DFRET DMKACODV ~ 

H DftKBLDVft DftKCFPRD DftKCVTAB DftKCVTBD DftKCVTBH DMKCVTHB Dl!KDSFCH DfiKERftSG DftKFBE! DftKFRET DftKIOSHA DftKIOSQR DflKLOKSW ...... 
tD DftKQCNCL DftKQCNWT DftKRIORN DftKRNHND DfiKSCHRT Df!KSCNAU DflKSCBFD DflKSCNRD Df!KSCNRN Df!KSCNBU DftKSCNVD Df!KSCNVU Df!KSTKCP CD 
::x I 

DftKSTKIO DftKSYSCK DftKSYSND DMKVCARS DMKVIOIN FFS F1 F240 F3 F4095 GRAFDEV IOBCP IOBCSW c+ 
<: IOBFLAG IOBIOER IOBIRA IOBLINK IOBLOK IOBf!ISC IOBRADD IOBRCAW IOBSIZ! IOBUSER IOBVADD IOERBLOK IOEREXT 9 3: IOERSIZE LASTUSER LOCK LOGHOLD NICBLOK NICCIBM NICDISA NICENAE NICEPAD NICEPMD NICFLAG NICLINE NICLTRC toot 

"' {JoJ NICNAf!E NICQPNT NICSESN NICSIZE NICSTAT NICSWEP NICTELE NICTYPE NICUSER NOBET OPERATOR PRIORITY PROCIO ~ 
".",J PSA RCHBLOK RCHCUTBL RCUBLOK BCUDVTBL RDEVACTV RDEVADD BDEVAIOB BDEVAIBA RDEVATT RDEVBASE BDEVBLOK RDEVCON C" 
0 RDEVCORD RDEVCTL RDEVCUA RDEVCYL RDEVDED RDEVEPDV RDEVEFLN BDEVEPftD BDEVFLAG RDEVHIO RDEVLCEP RDEVLNCP RDEVNICL CO 

...... 
Ul RDEVNRDY RDEVPREP RDEVRCVY RDEVRUN RDEVSTAT RDEVTFLG RDEVTM!T RDEVTYPC RDEVTYPE RDEVUSER RUNUSER RO R1 n ~ R10 R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 R8 
Ul H 
c+ R9 SAVEAREA SAVEREGS SAVERETN SAVER 11 SA VER2 SAVERS SAVEWRK1 SAVEWBlK2 SAVEWRK3 SAVEWRK4 SAVEWRK5 SAVEWBK6 0 
('0 SAVEWRK1 SAVEWRK8 SAVEWRK9 START TIMEDISP TRQBFPNT TRQBLCK TBQBSIZE TYPBSC TYPCTCA TYPIBM1 TYPTELE2 TYP3210 Ul 
a TYP3211 VCHADD VCHBLOK VCHCUTEL VCUADD VCUBLOK VCUDVTBL VDEVADD VDEVELOK VDEVDED VDEVDIAL VDEVENAB VDEVFLAG Ul 

l""" VDEVIOB VDEVNRDY VDEVREAL VDEVSTAT VDEVTYPC VDEVTYPE Vl!BLOK VMBSIZE VMCF VMCHSTRT VMCHTBL VftCUSTRT Vf!DELAY ::0 

0 VMDFTPRT Vf!DVSTRT VMKILL VMLOG01"F VMOSTAT VMPNT Vf!PSTAT VflRSTAT Vf!TERM Vf!TRMID VMUSER VMV310R ZEROES CO 
I.Q H\ 
1-'- CO 
n DftKDIB AFREE CC CD CE CMDREJ DE DltKDIADB DMKFREE DMKSTKIO DMKSYSRft F240 IDA IL H 

INTREQ IOBCAW IOBCC1 IOBCSW IOBFLAG IOBIOER IOBLOR ICERCAW ICBRSTBT IOBSTAT IOBUSER IOERBLOK IOERCCW (1) 

!ll t::S 
i;:j IOERCSW IOERDATA IOERSIZE LOCK PRGC PRTC PSA BCWADDR RCWCCW RCWCNT BCWCOftND RCWCTL RCWFLAG n 
PI RCWINVL RO R1 R10 R11 R12 R13 R14 R15 B2 R4 R6 R1 (I) 

I'C 
RS R9 SAVEAREA SAVEREGS SAVER2 SAVEWRK1 SILl SKIP TYPCTCA TYP3211 UC VDEVBLOK VDEVDIAL 

H VDEVERAB VDEVFLAG VDEVIOB VMBLOK VflDVSTRT VMIOWAIT VSRSTAT ZEROES 
0 
C" DMKDIR ATTN BUSY CAW CC CD CE CLASDASD CLASGRAF CLASSPEC CLASTERM CLASURI CLASURO CONCCi1 ...... 
CO :ONPARM CONSOLE CONUSER CPUID CSW CUE DE DIRPTR EBRflSG ERROR EUA FLAG FTR2311B 
e FTR2311T F4096 HEX IC IOBCSW IOBSIZE IOBSTAT ICOLD PACK POINTERS RA READ RO 
t::! R1 R10 R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 
CO R9 SAVEAREA SAVEREGS SBA SENSE SF SILl SRIP TEITA TIMER TYPCTCA TYPE TYPIBM1 
c+ TYPTELE2 TYPTIMER TYP1052 TYP1403 TYP1443 TYP2305 TYP2311 TYP2314 TYP2501 TYP2540P TYP2540R TYP3138 TYP3148 CO 
H TYP3158 TYP3203 TYP3210 TYP3211 TYP3215 TYP3211 TYP3330 TYP3340 TYP3350 TYP3505 TYP3525 UC UDEVADD 
s UDEVBLOK UDEVCLAS UDEVDASD UDEVDED UDEVDISP UDEVFTR UDEVLINK UDEVLKDV UDEVLKID UDEVLM UDEVLONG UDEVLR UDEVLi 
1-'- UDEVMODE UDEVMR UDEVMW UDEVNCYL UDEVPASM UDEVPASR UDEVPASW UDEVR UDEVRELN UDEVRB UDEVSIZE UDEVSPOO UDEVSTAT :::s 
~ UDEVTDSK UDEVTYPC UDEVTYPE UDEVVRR UtIVVSER UDEVW UDEVia UDEV3158 UDIBELOK UDIRDASD UDIRDISP UDIRPASS UDIRSIZE 
c+ UDIRUSER UE UMACACC UMACACCT UlUCAFF UMACBLOK UMACB!X UIUCCDEL UMACCLEV UMACCORE UI!ACCPU UI!ACDASD UMACDISP 1-'- UMACDIST UMACDVCT UIUCECOP UMACES UtUCFFON UMACIPL UtUCISAM UMACLDEL UMACLEND UtUCMCOR UMACNSVC UMACOPT UMACOPT2 0 
:::s UMACPRIR Uf!ACPUID UMACRT UMACSIZE UIUCVROP VIRTUAL WRITE 
I 
I Df!KDf!P ALARM ATTN BALR2 BUSY CAW CC CE CHGSFB CL1SDASD CLAST APE CLASURO CORCP CORFLAG <2 

0 CORFPRT COR TABLE CPABERD CPID CPULOG CSi CUE cO C14 C15 C2 DAMAGRPT DE ...... DMKOPRWT DMKPRGMC DMKRIODV DMKRIOPR Df!KRSPID DftKRSPRD DltKSCBRD DltKSCNBU DMKSYSCH DMKSYSCK DMKSYSCS DMKSYSRM DMKSYSRV ~ 
II DMKSYSVM Df!PABEND Df!PFLAG Df!PFPRS Df!PGPRS Df!PINREC DMPl(EY Df!FKYREC Df!PLCORE DMPPGMAP Df!PPRFRG DMPPROCA Df!PSYSRV 
(1) DMPTODCK DUMPSAVE EITMODE FPRLOG FXDLOG GRLOG HALFPAGE HARDSTOP IITPBL INTREQ INTTIO IOBSIZE IOMASl( 
~ IONPSW IPLCCw1 IPLPSW KEY LASTLINE LINE LOCK MCHEK MOIUIOB MONARDB MONCOf! MOIFLAG2 MONFLAG3 

PRNPSW PROPSW PSA RDEVBLOK RDEVRECS RDEVTYPC RDEVTYPE RDBCHN BECELOK RECCIL RECMAP RECPNT RECUSED 



MODULE EXTERNAL REFERENCES (LABELS AND MODULES) 

RSRTNPSW RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 RS 
R6 R7 R8 R9 SEEK SENSE SFBDATE SFEDUMP SFBFILID SFB1['AST SFBLOK SFBPNT SFBSIZE 
SFBSTA.RT SFBTIME SFBTYPE SIGREST SIGSENSE SIG SSS SIGSTCP SILl SKIP SM SPOOLED TODATE TRUN 
TYPPR'(' TYP1403 TYP2314 TYP3330 TYP3340 TYP3350 TYP3420 UC UE WAI'r YO Y2 Y4 
Y6 

DMKDRD AFREE AFRET APTRAN ARIODV ARSPRD ASYSVM BRING CLASURI Cl DEFER DMKFREE DMKFRET DMKHVCPC 
DMKPG'rSD DMKPGTVG DMKPGTVR DMKPSASP DMKPTRAN DMKRPAGT DMKSCNVU DI1KSYM DMKSYSCW DMKVSPCH FFS Fl F255 
F256 F4096 F8 LOCK OlfNDLIST OWNDRDEV PSA RDEVELOK RDEVTYPE RO Rl Rl0 Rll 
R12 R13 R14 R1S R2 R3 R4 RS R6 R7 R8 R9 SAVEARE! 
SAVEREGS SAVERO SAVER 2 SA vr:R6 SA VEWRK 1 SA VElfRK2 SAVEWBK3 SAVEWRK4 SAVEWRKS SAVEWRK6 SFBCLAS SFBCOPY SFBDUMP 
SFBEOF SFBFILID SFBFLAG SFBFLAG 2 SFBINUSE SFBLAST SFBLOK SFEMON SFECPEN SFBPNT SFERECER SFBSIZE SFBSTART 
SFBTYPE SFBUHOLD SFBUSER SKIP SPLINK SPNXTPAG SPPREPAG SYSTEM TYPPRT TYPPUN TYPRDR TYP230S TYP2319 
TYP3330 TYP3340 TYP33S0 VDEVBLOK VDEVBUSY VDEVCLAS VDEVCCNT VDEVDIAG VDEVSFLG VDEVSPL VDEVSTAT VDEVTYPC VDEVTYPE 
VMBLOK VMDVSTRT VMESTAT VMEXTCM VMPSTAT VMPSW VMSEG VI1USER VMV310R VSPCAW VSPCCW VSPDPAGE VSPLCTL 
VSPSFBLK VSPSIZE XPAGNUM X201~8BND ZEROES 

DMKDSB ADSPCH AFREE AFRET ALARM APSTATl AQCNWT ASYSV!! BLANKS CC CCC CDC CL CPEXADD 
CPEXBLOK CPEXREGS CPEXSIZE DE DFRET DMKCVTBH DMKDSFCH DI1KFREE DMKFRJ!T DMKIOES]) DMKIOSQR DMKQCNWT DMKSCNRU 
DMKSSSEN DMKSSSMQ DMKSTKCP FTREXTSN F'IRRPS FTRRSRL FTR3511B FTR70ME IFCC IOECAW IOECC3 IOBCSW IOBFATAL 
IOBIOER lOB IRA IOBLINK IOBLOK IOBRADD IOBREL IOBSIZE ICBSPEC IOESPEC2 IOBSTAT IOBTIO IOBUSER IOERBLOK 
IOERCCRA IOERCCRL IOERCSW IOEHDATA IOERDW IOEREXT IOERLEN ICERLOC IOERSIZE IOERSNSZ IOFRVSER LOCK MSSNEXT n 
MSSSER MSSTASKl MSSVUA NORET OPERATOR PROCIO PSA RCHADD RCHELOK RCUADD RCUBLOK RCUCHA RCUPRIME I'Q 

RCUSUB RCUTYPE RDEVADD RDEVBLOK RDEVCUA RDEVCUB RDEVDED RDEVDISA RDEVFLAG RDEVFTR RDEVMOUT RDEVOWN RDEVSEL ::ac 
RDEVSER RDEVSTAT RDEVSYS RDEVTYPE READBUF RO Rl R10 Rll R12 R13 R14 R1S 0 
R2 R3 R4 R5 R6 R7 R8 SAVEAREA SAVEREGS SILl SYSVIRT TYP230S TYP2314 AI 

Q 
TYP3330 TYP3340 UC VIRTUAL ZEROES 1-1 

(1) 

ILOKV!! AFSTATl APSTAT2 APSTAT3 APSTAT4 APUOPER 
I DMKDSP ACTIVTRQ ADSPCH AEXTSP AFREE AFRET ALOKSP APTRAN c+ 

n ASYSVft ATTN BRING CCC CDC CODE CPAPRPND CPCREGO CPCREG6 CPE:X CPEXADD CPEXBLOK CPEXBPNT 0 
I'Q CfEXDEFR CPEXFPNT CPEXLPSW CPEXPRIO CPEXPROC CPEXREGS CPEXR10 CPEXRll CPEXR1S CPE:XR8 CPEXSIZE CPEXTYPE CPFRELK I 

t:"'I 
et C.I?FRESW CPMCHSE CPMICON CPPTLER CPRUN CPSHRLK CPSTATUS CPSTAT2 CPSTAT3 CPSUPER CPSYSLK CPTIDLE CPTIONT PI 
1-" CPTPAGE CPWAIT CSW CUE CO Cl Cl1 C13 C4 CS C6 C7 C9 t::T 
H DEFER DISPATCH DMKCCHRF DMKCFMBK DMKCVTBH DMKERMSG DftKFREE DMKFREST DMKFRET DMKFRETL DMKIOSER DMKIOSRC DMKLOKDF 

(1) 
(l) 1-1 
(") DMKLOKDS DMKLOKPS DMKLOKRL DMKLOKSY DMKLOKTR DMKMCHSE DMKI1C'IPR DMKPERT DMKPRGSM DMKPTRAlti DMKPTRFD DMKPTRFE DMKPTRFP 
c+ DMKPTRRC DMKSCHDL DMKSCHRL DMKSCHTQ DMKSCNVU DMKSTKDE DllKTRCEX DMKTRCIO DMKTRCIT DMKTRCPG DMKUSOFF DftKVATAB DMKVA'IAT n 
0 DMKVATBC DMKVATEX DMKVATMD DMKVIOMK tMKVMASH DMKVMCEX ECBLOK EllSINQSC EMSIUSK EMSPEND EMSPEXT EMSPQUI EMSREC H 
H 0 
1-" EMSREXT EMSRQUI EXNPSW EXOPSW EXTCRO EXTCR2 EXTCR4 EXTCR7 EXTllCtE EX'I'PERAD EXTPERCD EXTSHCHO EXTSHC.R 1 en 
(l) FFS FRLKPROC Fl F25S F3 F4096 IDLEWAIT IFCC INTE.X IN'I'EXF INTPRL INTTIO IOBBPNT en 
en IOBCSW lOB FLAG IOBFPNT IOBIRA IOBLOK IOBPAG ICBUSER IOMASK IONPSW IOllTWArr IOOPSW IPUADDHX LASTUSER !::tI 

LOCK LOCKSAV LPUADDR LPUADDRX MFAMASK MICBLOK MICPEND MICVIP OFF PAGEWArr PCI PERADD PERCODE (1) 

PERMODE PGADDR PGBLOK PGBSIZE PGPNT PGWAITIM PREFIXA PREFIXE PRNPSW PROBMODE PROBSTRT PROBTHIE PROCIO H'\ 
(l) 

~ PROPSW PSA PWTPAGES QUANTUM QUANTUMR RDEVBLOK RDEVFICB RUNCRO RUNCRl RUblPSW RUNUSER RO Rl H 
I Rl0 Rll R12 R13 R14 R1S R2 R3 R4 R5 R6 R7 R8 (1) 

'" R9 SAVE SETUP SIGDISP SIGMA SK SIGWAKE SIGXC STACKV! START STOP TEMPRO TEMPSAV'E TIMEDISP 
::::;I 

~ (") 

~ TIMER TRACCURR TRACEND TRACFLG2 TRACPROC TRACSTRT TRACO! TRACOC TRAC10 TRllNMODE TRCRUN TRCUNBLK TRCUNSTK (l) 



..... rmDOLE EXTERNAL REFERENCES (LABELS AND ftODOLES) n 
I ta 

to..) 
.....t ::r 
w TREXCR9 TREXFLAG TREXIN 1 TREXIN2 'IREXNDSP TREXT TRQBFFNT TRQBLOK TRQEUSER TRQBVAL TYPE OC VCHADD 0 

01 VCHBLOK VCHBUSY VCHCEDEV VCHCEPND VCHCOlNT VCHCUTBL VCHSEL VCHSTAT VCHTYFE VCOADD VCUBLOK VCOCEPND VCOCTCA a 
H VCUDVlNT VCUDVTBL VCUINTS VCOSHRD VCOSTAT VCOTYPE VDEVADD VDEVBLOK VDEVCHAN VDEVCSW VDEVCOE VDEVFLAG VDEVINTS ~ 
a1 VDEVIOER VDEVPEND VDEVPOST VDEVSTAT VMAFF VftAFFON VMBLOK VMCBLOK VftCCSTAT VftCCX INT VMCF VftCFPNT VftCFREAD '? 3: 

VMCFRON VftCFWAIT VMCHSTRT VftCHTBL VMCOftP VftCPNT VI!CPTHIE VMCPWAlT VMCUSTRT V!CXCODE VftDEFSTK VMDFTPNT V!DSP r+ ..::: VMDSTIT VMDVSTRT VMECEXT V!ESTAT VMEXTCft VMEXTPND VMEXWAIT V!!FPRS VftGPRS VftIDLE VMIHQ VMINVPAG VMINVSEG 9 :3: 

"- VM.lOACTV VI'IIOINT VMIOPND V!lOWAIT VMKILL V!LOCK V!!LOGeFF V!!LSTPRC VMI!AttR V!BCR6 VB!FE VBMICRO VBMNOSK t-t 
w VM.MPROB 'MI'ISHADT VMMVTftR VMNDCNT VMBEWCRO VMNORON VMOSTAT VlIPAGES VftPENt VftPERCB V!PERPND VftPGPND V!PGPHT jl) 
....,J VMPGWAlT VMPRGIL VMPRIDSP V!PRRCT VftPSTAT V"PSW VftPSWAIT V!!PXINT VftQEPN'r VftQFPNT VftQLEVEL VftQSEND VftQSTAT c-o C'O VMRON VMRSTAT V!RON VftSEG V!SHADT VftSHR V!STKCNT VI!SYSOP VftTIBER VMTLEVEL VI!TftINQ VftTftOUTQ VftTON ~ 
Ul VMTRBRIN VMTRCTL VMTREX VI!TREIT VMTRlO V!T~PER VMTRPRG VMTRPRV V!TRSVe VMTSEBD VftTTI!E VMVCRO VBV370R .< VMWSPROJ WAIT WAITEND WAITSTRT XCDISP ICMASK ICPEND IIHTBLOK IIHTCODE XIHTftASK XINTNEIT IINTSIZE XINTSORT n en H 
r+ XRIGHT16 XTBDLOCK YO Y2 Y4 Y6 ZEROES 0 
(1) en 
B DMKEIG CCC CCRCI'IDV CCRDAV CCHDI CCRLOG80 CCHRCV CCRREC CCHUSV CO!PFES CO!PSEL COftPSYS CSW FFS en 
t"4 IFCC IGBLUIE IGTERMSQ IGVALIDB lNTERCCR IOELPNTR IOERBLOK PSA RTCODEO RTCODEl RTCODE2 RTCODE3 RTCODE4 ::u 
0 RTCODE5 RO Rl R12 R13 R14 R15 R2 R3 R4 R9 SAVEAREA SAVEWRK1 C'O 

\.Q HI 
1-" SAVEWRK9 TER!SYS TIOCCR C'O n H 

I» DMKEftA BOFFER DEVICE ERROR FHAME LINE C'O 
!::I 

t,j n 
01 DMKEMB ERROR SAVE START TI!ER C'O 

to 
t1 DMKEMC ERROR SYSTEM VMCF 
0 
t1' 
~ DMKEHT ADSPCH APSTATl AOTGO DBKCVTAB DMKDSPCH DMK'UAEB DBKBIAII D!!KBIAKC D!KIUUFI DflIKPRGBC D!KSCHST DftKSYSAT Fl 
(1) F16 LOCK BHCHSAMP KHCRSIZE BICOBSY MNDEVLEI ftHDEV[ST ftNDVBSY BI602AtD ftN602CHB BH602CRQ ftH602COB ftN602COQ 
eI MN602DEV MH602DLN KH602DVQ I'IN602HDR MH602HLN ftH602SAM MOHCHFTR BOICOB ftONDVLST ftONDVIOft BONOTRB PROCIO PSA 
t::J RCHADD RCHBLOK RCHQCNT RCUADD RCOSLOK RCOBOSY RCOCHA RCOPRI!E RCOQCIT RCOSTAT RCOSOB RCOTYPE RDEVADD 
(1) RDEVBLOK RDEVBOSY RDEVCOA RDEVQCNT RDEVSTAT RO Rl R11 R12 R13 R14 R15 R2 r+ 
(1) R3 R4 R5 R6 R7 R8 R9 SAVEAREI SAVEREGS TRQBLOK TRQBTOD TRQBVAL VMBLOK 
H 
\31 DMKERM AFREE AFRET ALARM APTRAN AQCNWT ASYSVft BLARKS BRING EUFCNT BOFFER BOFINLTH BOFSIZE COONT 1-" 
i::I Cl DEFER DFRET DMKCVTBD D!KEftAOO DftKEftBOO DMKEMCOO D!!KFREE D!KFRET DMKPTRAH DftKQCHWT D!KSYSRM ERRMSG 
I» F2 LOCK NORET OPERATOR PSA RO Rl R10 Rll R12 R13 R14 R15 r+ R2 R3 R4 a5 R6 R7 RS R9 S AVEAR!A SAVEREGS SAVERO SAVERl SAVER2 I· .. • 
0 SAVER3 SYSTEM VMBLOK V!SEG XRIGHT16 
::l 
I DMKEXT ADSPCH AFREE APSTAT1 APSTAT3 APSTATli I IPOOPER ISYSV!! CHANO CODE CPAPRPND CPCREGO CPEXADD CPEXBLOK 

-< CPEXREGS CPEXR 11 CPEXSIZE CPLOKFL CPRON CPSTATOS CPSYSLK CFiAIT CO C1 C2 C8 D!KCLKAP 
0 DMKCLKCC DMKCLKSC DftKCVTAB DI!KDSPCH DI!KDSPRO DftKFREE DftKLOKDF DftKLOKSI DMKLOKSY DMKI!CT!A DI!KftCTPR DftKPSAER D!KSTKMP ...... 
a ECBLOK EI'ISPCLKC EMSPEND EftSPEXT EMSPQOl EI!SPSHD EI!SPSYNC EMSREC E!SRSHD EXOPSW EITCR8 EXTI!ISK F256 
a INTEX IPUADDRX LOCK LPOADDR ftFAftASK PREFIXA PREFIXE PSI QOARTOft QOINTOftB RESET RONCRO RO 
C'O R1 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 SENSE SIGEMS 
-' SIGSlVE SIGSEHSE SIGXC STOP SYBCI!ASK TlftEDISP TIMER TRACCORR TRACEND TRACPLG2 TRACPROC TRACSTRT TRAC13 

TRCSIGP TYPE VMBLOK VMECEXT VftGPRS VI'IPSTAT VftSEG VftTftOUTQ VMV370R WAITEND XCAPR ICDISP ICPEHD 



MODULE EXTERNAL REFERENCES (LABELS AND NODULES) 

XCRES XCWAK 

DMKFCB LINE LOCK 

DMKFftT ATTN BUSY CAW CC CD CE CONPIBM COUNT CSW CUE DE ERROR EUI 
FLAG IC IONPSW IOOPSW lIEWPSW PROPSW PSI RA REGSIV RES1~T RO R1 R10 
R 11 R12 R13 R14 n15 R2 R3 R4 R5 R6 R7 R8 R9 
SIVEIREI SBA SENSE SF SILl SKIP SM START TYPE TYP3330 TYP3350 UC DE 

DftKFRE ACORETBL AEXTSP AFREE AFRET llLOKSP APSTIT1 APUOPER ASYSVM BALRSAVE COD1~ CORFPNT CORPGPRT CORTIBLE 
COONT CPEIIDD CPEXBLOK CPEIPROC CPEIRO CPEXSIZE CPFRELK CFFRESW c2 DMKCPE DMKDSPNP DMKDSPRU DMKLOKDF 
DMKLOKFR DftKLOKSY DMKPTRFR DMKPTRFT DMKQCNFT DMKSTKLF DMKSYSCS DMKSYSRM DMKVCNFT FFS FREENUM FREERO FREER1 
FREER14 FREER15 FREESAVE FRLKPROC ]~O F1 F4096 IPUADDRI LISTUSER LOCK LOCKSAV LPUIDDR LPUADDRX 
PREFIXI PROCIO PSA RO U1 R10 R11 R12 R13 R14 R15 R2 R3 
R4 R5 R6 R7 ue R9 SIVE SAVESIZE SIGWAKl SIGX:C SIZE TEMPSIVE TRICCURR 
TRACEND TRICFLG 1 TRACPROC TRACSTRT ~rRAC67 TRCFREE TRCFRET TYPE VMBLOK VftLOCK XPIGNOM ITNDLOCK 

DftKGIO ADSPCB IFREE AFRET APTRAN BRING CLASDASD CLISTAPE CPEXADD CPEXELCK CPE):FPNT CPEXMISC CPEIRO CPEXSIZE 
CSW C1 DEFER DMKCCWTR DMKDSPCH DMKFREE D!KFRET DMKIOSQV DMKPTRIN DMKSCNVD DMKSCNVO DMKUNTFH DMKUNTRN 
IL IOBCAW IOBCC3 IOBCLN IOBCSW IOBFITIL IOBFLIG IOBHVC IOBIOER IOBIRI IOBLINK IOBLOK IOBMISC 
IOBMISC2 IOBSIZE IOBSPEC2 IOBSTAT IOERBLOK IOERCSW IOERDATI IOF.REXT IOERSIZE LOCK PSI RO R1 
R10 R 11 R12 R13 n14 R15 R2 R3 R4 R5 R6 R7 R8 n 
R9 SAVEAREA SAVEREGS SAVER2 'rYP3340 UE VDEVBLOK VDEVBUSY VDEVCHIN VDEl'CPEX VDEVCSW VDEVDED VDEVFLAG I'd 
VDEVFLG2 VDEVIOB VDEVIOER VDEVPERD lDEVPOSN VDEVRELN VDEVRES VDEVRRE VDEVBRF VDEVSTIT VDEVTYPC VDEVUC VMACTDEV ::z 
VMBLOR VMCOMP VMDVSTRT VMESTAT VMEXTCH VHEXWAIT VMGPRS VMIDLE VMIOCNT VMIOWAIT VMLOPRI VMPSW VMQLEVEL 0 
VMRSTAT VHSEG VRRBLOK VRRCPEX lRRRES VRRSTAT Pol 

~ 
~ 

DMKGRF ADSPCH AFREE AFRET ALARM APSTAT1 APUOPER IRIOCH IRIODV ISYSVM ITTN ITTR2 ITTR457 ATTR7 Cl) 

BLANKS BRING BUFAPL BUFCRT lBUFFER BOFIRLTH BUFSIZE CC CCC CD CDC CE CHC I 

n CLASGBAF CONICTV CORADDB CONCCW1 CORCCW2 CORCCW4 CONCNT CONDATA CONDWC CONBSCP CONOUTPT CONPIRM CONPNT r+ 
0 

I'd CONRESP CONRETN CONSTAT CONSYRC CONTASK CONTSIZE CONTSI<SZ CPEXADD CPEXELOK CPEIRO CPEXSIZE CPID C1 I 

t::1 DE DEFER Dl'iKBLDVM DMKCFMAT )CMKCFMBK DMKCFMEN DMKCNSED DMKCPIEM DMKCVTIB DMKCVTBD DMKCVTHB DHKDSPcn DHKFREE t"I 
PI 

1-" DMKFRET DHKGRTAB DMKGRTAI DHKGRTBL DMKGRTDS DMKGRTFD DMKGRTFM DMKGRTFO DMKGRTIN DMKGRTPF DMKGRTP6 DMKIOERH DMKIOEST t::1' 
t; DMKIOSQR DMKLOKSW DMKMSWR DHKPTRAN :CMKQCRCL DHKQCNET DHKQCNTO DMKQCRWT DMKBIOCN DMKSCHBT DMKSCHST DMKSCRBD DMKSCNRU Cl) 
Cl) 
n DHKSTRCP DMKSTKMP DMKSYSNM DHKTBLGL ;DHKTBLUP DMKTBHTI DMKTBIITO DHKTBHZI DMKTEMZO EDI~~ ETX EUI FO ~ 

c+ F1 F255 F256 F3 F4 F5 F8 GRTBLOK GRTCLRCP GRTCLRDS GRTCLRII GRTCLRL GRTCPPCP n 
0 GRTCPPDS GRTCPPL GRTCPRCP GRTCPRDS GRTCPRL GRTCRDCP GRTCRDDS GBTCRDL GRTEWBCP GRTIILDCP GRTBLDDS GBTHLDL GRTIRHDS t; 
t; 0 
1-" GRTIRHL GRTMORCP GRTMORDS GRTMORL GRTMRDCP GRTMRDDS GRTMRDL GBTNICCP GRTNICDS GRT1UCL GRTRMICP GRTRMIDS GRTRMIL en 
CD GRTRUNCP GRTRUNDS GRTRUNL GRTRURRL GRTVMPCP GRTVftPDS GRTVHPL GBTVHRCP GRTVMBDS GRT"MBL GBTWINCP GRTWINDS GRTWINL [J) 
[J) 

GRTWR'l'CP GRTWRTDS GRTWRTL IC :rFCC IRHIBIT INTBEC IOBCIW IOBCCPY IOBesw IOBERP IOBFITAI~ IOBFLAG !:t1 
IOBIOF:R IOBIRI IOBLINK IOBLOK {OBMISC IOBlUSC2 lOBBADD IOBBCNT lOESERS IOBSlZE lOBSPEC IOBSTIT lOBURSL Cl) 

IOBUSF:R IOERBLOK IOERCSW lOERDATA IOEREXT IOERFLG3 IOERRUM lOEB REID IOERSlZE LOCK LOG DROP LOG HOLD MNCLRESP t-t, 

MRCOERD MSGHUM RORET ROTEXT !ttOTIME BOTRES]? PREFIXA PRGC PRIOBITY PROCIO PRTC PSI RA Cl) 
~ H 
I RCUBLOK RCUDVTBL RCUPRIME RCUSUB iRCUTYPE RDEVICTV RDEVIIOB BDEVAIBI BDEV IPLP RDEWBLOK RDEVCON RDEVCORJ) RDEVCPNI Cl) 

'" RDEVCTL RDEVCUI RDEVDED RDEVDISI :RDEVDISB RDEVDBOP RDEVEIUB BDEVFLAG BDEVGBTE BDEWGBTY BDEVHIO RDEVHOLD RDEVlOER l:' 
-...J n w RDEVLOG RDEVMORE RDEVREAD RDEVBUB :RDEVSTIT RDEVSTA2 BDEVTEXT BDEVTFLG BDEVTMC£ BDE"TBQ RDEVTYPC RDEVTYPH RDEVUSER Cl) 



~ PlODOLE EXTERNAL REFERENCES (LABELS AID MODULES) n 
I 1'0 

IV 
...J 3: 
.,l:: READBUF RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 0 

p.. 
R6 R7 R8 R9 SAVEAREA SAVERO SAVER2 SBA SF SILl SV!STAY SYSTEM TEftPSAVE ~ 

H TI!EDISP TROBIRA TROBLOK TROBSIZE TROBUSER TROBVAL TYP3066 TYP3277 TYP3278 TYP3284 UC UCASE UE ..... 
!:XI VCOICTL VCONRBSZ VCONRBUF VCONRCNT vrEVBLOK VDEVCON V!BLOK V!CF V!CFWAlT V!DVSTRT VftGEIIO V!GRFTAB V!LOGOFF ([) 

3: I 
V!LOGON V!!CPENV V!ftLEVEL Vft!LINED V!OSTAT VftPA2APL V!PFUBC V!PXINT V!OSTAT VMRSTAT V!SEG V!SYSOP V!TLEID rt-

<I VftVTER! WCCO WCC3 WCC4 WCC5 WCC6 XIITBLOK XIITCODE XIITNEXT XINTSIZE XIITSORT XTNDLOCK ZEROES 9 3 

" j:-4 

w D!KGRT AFREE APTRAN ASYSV! ATTR2 A'ITR457 ATTR7 BALRSAVE BALR2 BRING BUFAPL BUFFER CC CD PI 
...J C1 DEFER DMKBOXBX D!KFREE D!KGRFMT D!KPTRAI ETX EUA F4 GRTCLRDS GRTCLRL GRTCPPDS GRTCPPL t:J' 
0 GRTCPRDS GRTCPRL GRTCRDDS GRTCRDL GRTHLDDS GRTHLDL GRTINBDS GRTIIHL GRTMCRDS GRT!ORL GRTMRDDS GRT!RDL GRTNACDS 

([) 
..... 

til GRTNACL GRTR!IDS GRTRftIL GRTRUNDS GRTRUNL GRTRUNRL GRTV!FDS GRTVMPL GRTVMRDS GRTV!RL GRTWINDS GRTWINL GRTWRTDS 
"< GRTWRTL IC PSA RA RtEVBLOK RDEVGRTY RO R1 R11 R12 R13 R14 R15 n 
en t1 
rt- R2 R3 R4 R5 R6 R7 R8 SAVEAREA S AVEREGS SBA SF SILl SYSTEM 0 
([) VMBLOK VMGRFTAB VMSEG WCco WCC3 iCC4 WCC56 WCC6 en 
III en 
1:""1 DftKGRW ATTR2 ATTR457 ATTR7 BUFAPL CC CD ETX EUA GRTCLRDS GRTCLRL GRTCPPDS GRTCPPL GRTCPRDS ~ 

0 GRTCPRL GRTCRDDS GRTCRDL GRTHLDDS GRTBLDL GRTINHDS GRTINHL GRTMORDS GRT!CRL GRT!RDDS GRTMRDL GRTNACDS GRTNACL ([) 
\Q GRTRMIDS GRTRftIL GRTRUNDS GRTRUNL GRTRUNRL GRTVMPDS GRTVftPL GRTV!RDS GRTVMRL GRTWINDS GRTWINL GRTWRTDS GRTWRTL HI 
1-1' ([) 
(1 IC RA SBA SF SILl WCCO WCC3 WCC4 WCC6 t1 

([) 

PI DftKBVC ADSPCH AFREE AFRET APTRAN ASYSV! BLANKS BRING CCC CDC CE CPUID C1 
1:1 

1:1 CBC (1 
p, DE DEFER DMKCCWTC D!KCCWTR D!KCFGCL DftKCFftBK DMKCF!EN Df!KCVTDT D!KDGtDK DMKDSPCB D!KFREE DftKFRET D!KGIOEX ([) 

1'0 DMKHVDAL D!KPGSSS DftKPRGSft DftKPSASP D!KPTRAN D!KSCNVU Df!KSSSHV DI!KT!RPT Df!KUNTFR DftKVMCFC DMKVSIEX FFS F1 
t1 F16 F256 F4 F4095 Fft096 F60 IFCC IL IOBCAW IOBCSW IOBLOK IOBRADD IOBSIZE 
0 LOCK PCI PRGC PRTC PSA RCWADDR RCiCCW RCWCTL RCWHEAD RCWPNT RCiRCNT RCiTASK RO 
t:J' R1 R10 R11 R12 R13 R14 R15 R2 R3 Rft R5 R6 R7 ..... 
([) R8 R9 TE!PR6 TE!PR8 UC UE VDEVBLOK VDEVIOB V!ELeK VMCF VMCFWAIT VftCO!ND VMCONBUF 
lEI VftCONLN VftCPLEN V!DVSTRT VMESTAT V!EXTC! VMEXWAIT V!PSTAT V!GPRS VMIIST V!IOWAIT VMMCODE V!!LEVEL VM!TEXT 
t:1 V!IPWOCL V!OSTAT Vf!PRIDSP VMPSW VftOSTAT VftRSTAT Vf!SEG Vf!SLEEF V!STOR V!TTI!E V!V IRCF XP1GIUft ZEROES 
([) 

rt- DftKHVD ACCTACNO ACCTBLOK ACCTDIST ACCTLENG ACCTUSER ACITBLOK ACBTceDE ACNTDATA ACNTBUM ACNTSIZE ACNTUSER AFREE AFRET ([) 

H APSTAT1 APTRAN ASYSVf! BRING CL1SGRAF CLASSPEC CLASTERf! CLASURI CLASURC CPUMCELL CPUVERSN C1 DEFER 
I!!S D!KACOOU D!KCPEID DftKCPEPP DftKCPVAA D!KCVTDB D!KDRDER Df!KDRDftP D!KDRDSY DMKFRlE DftKFRET DMKIOEFM DMKIOEFR DMKIOEBS 
1-1' DftKPSASP DMKPTRAN DMKONTBL D!KRPAGT t!KRPAPT D!KSCNRU Df!KSCBVD D!KSCNVS D!KSCNVU Df!KSNCP D!KSYSCT D!KSYSER D!KSYSRM 1:1 
PI D!KUDRDS DMKUDRFU Df!KUDRftD D!KUDRRV Df!KUDU!N FFS FTR35l1B F1 F16 F2 F20 F24 F256 
rt- F4 F4095 F 4096 F60 Fa IPUADDR LOCK NICBLOK NICGRAF NICLL EN N ICSIZ E NICT!CD NICTYPE 
1-1' 
0 NPRCNT NPRNA!E NPRPAGCT NPRPNT NPRSTART NPRTBL NPRVOL PREFIXA PREFIXE PROCIO PSA RDEVBLOK RDEVCODE 
:::s RDEVFLAG RDEVFTR RDEVLLEN RDEVMDL RDEVNICL RDEVOWN RDEVTIICD RDEVTYPC RDEVTYPE RO R1 R10 R11 
I R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVBAREA I 

<I SAVERBGS SAVERO SYSIPLDV SYSTEM '1YPBSC TYP2305 TYP2314 TYP2319 TYP3210 TYP3277 TYP3218 TYP3330 TYP3340 
0 TYP3350 UDBFBLOK UDBFSIZE UDBFVAtD UtIRBLOK UDIRDISP UDIRUSER UIUCACCT UMACELCK VDEVBLOK VDEVDED VDEVREAL VDEVSTAT ..... VDEVTYPC VDEVTYPE VMACCOUN VMACOUNT VMBLOK VMCLASSA VMCLASSE VMCLASSC V!CLISSE VMCLASSP VMCLEVEL VMDVSTRT VMESTAT ~ 
iii VMEXTCl! VMGPRS VMINST VMPA2APL V!PSTAT V!PSW V!PSWDCT VMQSTAT V!SEG V!SIZE V!TERM VMTRMID VMUSER 
([) VMVTERl! Vl!V370R XPIGNUl! XRIGHT24 X2048BND ZEROES 
~ 

DMKIMG BUFSIZE CURRSAVE DECAREI DECDCBAD EGPRO EGPR15 EGPR8 LOCCNT MAINHIGH NUCON RO R1 R12 



"ODULE EX'rERlnL REFERENCES (LABELS AND MODULES) 

R13 R 14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAR SSAVE 
STRTADDR TEXT 

DMKIOC CLASDASD CLASTERM DEVCODE OBRDEVSH OBRDEVTN OBRRECN OBRSHCBR OERSWSN PSA RCUBLOK ~CUTYPE RCU2701 RCU2702 
RDEVBLOK RDEVCUA RDEVMDL RDEVNAME RDEVSADN RDEVTMCD RDEVTYPC RDEVTYPE RO R11 R12 R13 R4 
R5 R6 R8 R9 SAVEAREA SAVEREGS TYP2305 TYP2311 TYP3330 ZEROES 

DMKIOE ADSPCH AFREE AFRET APSTAT1 ASYSVM CCC CDC CLASDASD CLAST APE CLASURO CONCCW3 CONDATA CONDCNT 
CPEXADD CPEXBLOK CPEXFPNT CPEXREGS C:PEXSIZE DMKCCHRT DMKCVTAB DMKDSPCH DMKFREE DMKFRET DMKIOFC1 DMKIOFIN DMKIOFM1 
DMKIOFOB DMKIOFST DMKIOFVR DMKIOGF1 D!KIOGF2 DMKSTKCP Df!KSYSTZ ERRBLOK ERRCCNT ERRCCW ERRCORR ERRHEADR ERR lOB 
ERRIOER ERRKEY ERRMIOB ERRIHOER FRRMSIZE ERRPARl! ERRSDR ERRSIZE ERRVCLID FTREXTSN P1 F255 F4 
F7 F8 IFCC IOBCl? IOBFATAL IOBFLAG IOBHVC IOBIOER IOBLCK IOBRAI:D IOBSTAT IOERBLOK IOERCCRA 
IOERCCRL IOERCEMD IOERCSW IOERDATA IOEREXT IOERFLG2 IOERPB'f ICERSIZE IRMAND IRMBIT1 IRMBIT2 IRMBLOK IRMBYT1 
IRMBYT2 IRMFLG IRMLMT IRMLMTCT IRMMAXCT IRMOR IRMRLADD IRMSIZE LOCK PROCIO PSA RDEVBLOK RDEVCTRS 
RDEVFTR RDEVIOER RDEVIRH RDEVSER RtEVSTAT RDEVTYPC RDEVTYPE RO R1 R10 R11 R12 R13 
R14 R15 R2 R3 B:4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVER1 
SAVER11 SDRBLOK SDRBSIZE SDRC~rRS SDRFLAGS SDRLNGTH SDRSHRT TIMEDISP TYP2305 TYP3330 TYP3340 TYP3350 TYP3410 
TYP3420 UC VMBLOK VMCLASSF VMCLEVEL ZEROES 

DMKIOP AFREE AFRET APTRAN BRING CDC CLASDASD CLASGBAF CLASSPEC CLAST APE CLASTERM CLASURI CLASURO CPEXBLOK 
CPEXFPIIT CPEXREGS CPEXR6 CPEXSIZE CPUID CPUVERSN DEFER DMKERMSG DMKFREE DMKF'RET DMKIOCVT DMKIOECQ DMKIOECT 
DMKIOEEP D"KIOEES DMKIOEIQ DMKIOEMQ D"KIOEMX DMKIOENI DMKIOENQ DMKIOERP DMKIOERQ DMKIOESQ DMKIOEVQ DMKPGTVG DMKPGTVR n 
D"KPTRAN DMKPTRUL DMKRPAGT D"KRPAPT I1MKSTKCP DMKSYSER ERRBLeK EBRCCNT ERRCCW ERRCONT ERRCORR ERRIOB ERRIOER to 
ERR KEY ERRMIOB ERRlHOER ERRPARM l~RRSDR ERRVOLID FFS PTREXTSN F15 F255 F4 F7 F8 13 
IOBFATAL IOERADR IOERBLOK IOERCSW IOERDATA IOEREXT IOERFLG3 ICEBLEN IOERPNT IOERREAD IOERSIZE IOERVSER LASTCYL 0 
LOCK MDRREC OBRCORL OBRCPIDN OERCSWN OBRCUAIN OBRCUAPR OERDDCNT OEREC:D OBRF'CCWN OBRBAN OBRIORTY OBRKEY~ PI 

Q 
OBRLSKII OBRPGMN OBRRECN OBRSDRCT OBRSDRSH OBRSHOBR OBRSNSCT OBRSSDR1 OERSWSN OBRTEMP OBRVOLN OBR33SNS PSA ~ 
RDEVBLOK RDEVCTRS RDEVFTR RDEVMDL RDEVTYPC RDEVTYPE RECCCFD RECFLAG1 RECNXT RECE'AG RECPAGFL RECPAGIU RO C'D 

R1 R 10 R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 I 
rl' n RS R9 SAVE AREA SAVEREGS SDRBLOK SDRCTRS SDRCUA SDRFLAGS SDRFLCT SDRI,NGTH SDRMAX SDROVFWK SDRPRMCT 0 to SDRRDEV SDRRECD SDRSHRT SDRSIZE SDRSIZE1 SYSTEM TNSCPIDB TNSDEVAD TNSKEYN TNSREC TNSSNS1 TNSSWS3 TNSVOLID I 

t=' TYPBSC TYPTTY TYP1050 Typ1403 'll'yp1443 TYP2305 TYP2501 TYP2520R TYP2540R Typ2~700 TYP2741 TYP3066 TYP3203 t'"' 
III .... - TYP3210 TYP 3211 TYP3330 TYP3340 Typ3350 TYP3410 TYP3420 TYP3505 TYP3800 VMBL,OK VMUSER XOBRFLAG: XOBRT1 t:r' H XOBRT3 XOBR010 XOBR150 XOBR180 XOBR512 ZEROES C'D 

C'D ~ n 
rl' D"KIOG ADSPCH APREE AFRET AMCHAREA llPSTAT1 APSTAT2 APTRLl( ARIOCH ARIOCT ASYS:Vft BRING CE CHANID n 0 
H CPEXSlZE CPUlD CPUMCELL CPUMODEL CPUVERSN C1 DE DEFER DMKCCHCF DftKCCHftX DMKCCHSZ DftKCCH6C1 DMKCVTAB H 

0 ..... DMKDSPCH DMKEIG80 DMKERMSG DftKFREE DMKFRET DMKIOECT DftKlOEEP DMKIOEES DMKIOEFR DMKIOEHS DHKIOEMX DMKIOENJ DMKIOSQR Ul 
C'D D"KPGTVG DMKPGTVR DMKPTRAN DMKPTRLK DftKPTRUL DftKRIODV DMKRICSF DMKRPAGT DMKRFAPT DMKSCNRU DftKSEV70 DftKSIX6() DMKSYSCT Ul 
Ul 

DMKSYSER DMKSYSTZ ECSWLOG FFS PO F1 F255 F7 IOBCAW IOB(:C2 IOBCSW IOBFATAI, lOB IRA ~ 
IOBLINK IOBLOK IOBRADD lOB SIZE IOBSTAT IOBUSER IOELPIITR IPUADDR L1STCYL LOCK MCHAREA ftCHCPEX MCHDAMLN C'D 
MCHFI1 MCHLEN1 MCHMODEL MCHPROCA I!CHREC "CNPSW MODEL135 MCDEL138 tWDEL 145 MODl~L 148 MODEL155 ftODEL1S€1 MODEL165 H\ 

C'D ..... MODEL168 "OD 3031 MOD 3032 ftOD3033 IWD4331 MOD4341 NOMODEL PROCIO PSA RCHIILOK RCHSTIDC RCHTYPE RCH370 H 
I RDEVBLOK RDEVCODE RDEVTYPE RECCCPt HECFLAG1 RECFLAG2 RECMODE ijECNXT RECPAG RECIIAGDN RECPAGFA RECPAGFL. RECPAGFM C'D 

tv 
-..J RECPAGPR RECPAGIU RO R1 H10 R 11 R12 R13 R14 R15 R2 R3 R4 =' n 
lJ1 R5 R6 R7 R8 a9 ~AVEAREA SAVEREGS SAVEWRK2 SAVEWRK7 SYS][PLDV SYSTEM TYP2305 TYP3330 C'D 



.... MODULE EXTEBNAL REFERENCES (LABELS ARD ftODULES) n 
I t'\j 

I\J 
...,J ::& 
CI'I TYP3340 TYP3350 UE VftBLOK VftSEG WilT 0 

AI 

'" H DMP\IOS lDSPCH AEXTSP lFBEE lFBET lLOKSP lPS'IATl lPUCPEB lSYSVft lTTR BUSY CAW CC CCC I-' 
tJj CDC CE CHC CLASDASD CLASGRAF CL1SSPEC CL1STAPE CLASTEBM CLASURI CLASURO C!lDBEJ CODE COURT 'f ::& CPCREGO CPCREG8 CPEX1DD CPEXBLOK CPEXPROC CPEXRO CPEXRl CPEXR13 CPEXSIZE CPINITD CPRUN CPSTATUS CPSUPER rl' 
~ CPiAIT CSW CUE cO Cl C2 C8 DE DIIKESCER DIIKCCHIS DIIKCCBRT DftKCRSIli DHKDASER '? ::& DMKDIAIR DMKDSBRD DMKDSPI DMKDSPCH DIIKDSPRU DrIKERTSK DIIKFREE DIIKFRET DHKGBFIN DMKIOERB DrIKLOKDF DHKLOKSY DIIKRGAIR 

'" t;-t 
Vol DIIKBIOCli DMKRIOCT DMKRIOCU DrIKRNHIR DtlKRSPER DMKRSPEX DIIKSCHDL DMKSCliRU DIIKSSSll DrIKSSSI2 DrIKSTKIO DHKSTKLF DHKSTKMP PI 
...,J DMKTAPER DMKTRDSI DMKVIOIN Frs F'IBRPS FO Fl F16 F2 F8 IFCC IL IRTREQ tr' 
0 INTTIO IOBBPliT IOBCAW IOBCCl IOBCC2 IOBCC3 IOBCP IOBCSW IOBCYL IOBERP IOBFATAL IOBFLAG IOBFLT (1) 

I-' 
Ul IOBFPNT IOBHIO IOBBVC IOBI!lSTK IOBIOER IOBIRI IOBLIIK IOBLOK lOB MINI IOEPAG IOBPATBF IOBR1DD IOBRCAW 
~ IOBRELCU lOB RES lOB RETRY IOBRSTRT IOBSIOF IOBSIZE IOBSNSIC IOBSPEC IOESPEC2 IOBSPLT IOBSTAT IOBTIO IOBUC n 
til IOBUNSL lOB USER IOBVADD IOERBLOK IOERCCW IOERCSW IOEBD1TA IOEREXT IOERLEN IOERSIZE IOEBSNSZ IOOPSW IPU1DDRX H 
rl' 0 
(1) LASTUSER LOCK LOCKSAV LPUADDR ftllCLSEEK !lNCOCYL PCI PREFIXI PREFIIB PRGC PROCIO PRTC PSI til 

• QUlllTU!lR RCHADD RCHBLOK RCBB!lX BCBBUSY BCHFIOB RCBHPX RCHQCNT BCHBSTC RCBSEL BCHSTAT RCHTYPE RCH370 til 

~ BCUADD RCUBLOK BCUBUSY RCUCHA RCUCHAOF RCUCHBOF RCUCHCCF RCUCHD RCUCBDOF RCUDISI RCUFIOB RCUPRI!lE RCUQCNT ::.0 
0 BCURSTQ RCUSCED RCUSHRD RCUSTAT RCUSUB RCUTYPE RCWCC'ftT RCWT1SK RDEVAI::D RDEV AIOB RDEVALT RDEVATT RDEVBLOK (1) 

\.Q RDEVBUCH RDEVBUSY RDEVCONC RDEVCUA RDEVCUB RDEVCYL RDEVDED RDEVDISA RDEVFIOB RDEVFLAG RDEVFTR RDEVIOBL RDEVIOCT H\ 
t-'. (1) 

0 RDEVIOER RDEVLIOB RDEVNRDY RDEVQCNT RtEVRACT RDEVSCED RDEVSKUP RDEVSTAT RDEVSTA2 RDEVTYPC BDEVTYPE RDEVUSER RDEV333V H 
RUNUSER RO Rl Rl0 Rll R12 R13 R14 R15 R2 R3 R4 R5 (1) 

PI R6 R1 R8 R9 SAVE SAVE1REl SAVEREGS SAVER11 SAVEWBK2 S EEKCL SIGW IKE SIGXC SILl t:I 
t:I 0 
AI SKIP S!I START SYSVIRT TEftPR9 TEMPS1VE TIMEDISP TI!lEB TR1CE!F TRACCURR TR1C:ElID TR1CFLGl TRACFLG2 (1) 

I'd 
TR1CPROC TRACSTRT TRAC05 TYPBSC TYPCTCA TYPE TYP2305 TYP3330 TYP3800 UC UE VDEVBLOK VDEVIOCT 

H VDEVRE1L VIRTUAL V!lBLOK V!lDSTAT V!tESTAT V!lEITC!I VftFPRS VftGPRS VIHDLE VMIRQ VIIIOW1IT V!lLOCK VrILOCKER 
0 VrIPSW VftRSTAT V!lRUN V!lSEG VIITftOUTQ VftTRCTL Vt!TRSIO W1ITEND XTliDLOCK yO Y2 Y4 Y6 
tr' 
I-' DftP\ISM lFREE (1) CD Cl D!lKFREE DftKPTR1R DMKPTRUL D!tKURTIS F16 F2 F4 F8 IDI IOBCAW 
IS IOBIRA IOBLOK IOBftISC PSA RCWCCNT RCWCCW RCWIO RCWPNT RCWBCNT BCWTASK RCWVCAW RO Rl 
~ Rl0 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 
(1) R9 SAVEAREI SAVEREGS VftBLOK VftSEG XPAGNUII 
rl' 
(1) 

DftKJRL lCRTBLOK· ACRTSIZE AFREE AFRET ALARft APSTATl lPUOPER AQCRWT ASYSOI: BLARKS CL DFRET D!lKACOQU H 
iii DftKCVTBD DftKCVTBH D!lKCVTDT D!lKER!lSG D!lKFREE DftKFRET DftKLOKSW DIIKQCNWT D!lKSCN1U DftKSCRFD D!lKSCRRD DftKSYSJR FO ..... JPSCBLOK JPSLlIKAR JPSLlIK!lS JPSLRKU JPSLOG1R JPSLOG!tS JPSLOGU JPSPCHR JBLSQCK LIlIKJRL LOCK LOGONJRL NORET t:I 
PI PSA PWDCHAIN PWDD1TE PWDIBLOK PWDINVCT PWDLOG PWDSIZE PWDTER!lA PWDUSRID RO Rl Rl0 R 11 
rl' R12 R 13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVE1REl ..... 

SlVEREGS SAVERO TlftEDISP VB1CNT V!lBLOK V!lDISC V!lKILL V!tOST1T V!lPSWICT V!tTERM VftUSER 0 
t:I 
I D!lKLDOO lFREE AFRET lPOINT APSV BL1RKS BR1D C1W CCWl CBD CSW CTL C2 DE I 
~ DEVICE D!lKCPE D!lKPSl DHKWRrI ERRCCW ESIDTB EXNPS1i FSIZE IO!tASK IPLPSW LOCCT ROP NU!I 
0 OUTPUT PLIST PSW RDCCW REID RETREG RETT RO Rl Rl0 R12 R13 R14 
I-' R15 R2 R3 R4 R5 R6 R1 R8 R9 SILl SIZE SPEC ST1RT = • TBLCT TBLREF TEMPST TrIPLOC TYPTR UC WRITE 
(1) 

.... DftKLlIK lFREE lFRET lQCRWT BLANKS BUFFER BUFINLTH BUFNXT BUFSIZE CL1SDASD CPEXBLOK CPEIRl DHKCFPRD D!lKCVTBD 
DrIKCVTBH D!lKCVTHB DBKEPSWD D!lKERftSG DBP\FREE D!lKFRET D!tKJRLIL DBKJRLSL DBKLOCK DftKLOCKD DftKQCNRD D!lKQCNWT DftKSCNAU 



MODULE EXTERNAL REFERENCES (LABELS AND MODULES) 

DMKSCNPD DMKSCNLI DMKSCNVN DMKSCNVS DMKSCNVU DMKSSSLN DMKSSSflQ DMKSTKCP DMKSYSJR DMKU:DRFD DMKUDRFU DMKUDRRV DMKVDSLK 
EDIT ERRMSG FFS FTR2311B F'IR2311T F1 F15 F2 F4 F4095 F1 F8 INHIBIT 
JPSCBLOK JPSLNKDS LINKJRL LOCK MASKLINK MSSFLAGS MSSNEX,]~ MSSPRES MSSSIZE MSST1SK1 MSSTASK3 NORET NOTRESP 
PSA PSAMSS RDEVBLOK RDEVFTR RtEVTYPC RDEVTYPE READ RO R1 R10 R11 R12 R13 
R14 R15 R2 R3 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS SAVERETN 
SAVERO SAVER1 SAVER11 SAVER2 SAVESIZE SA VEWRK1 SAVEWBK2 SAVEWRK4 SAVEWRK5 SAVE'iiRK6 SAVEWRK1 SAVEWRK8 SAVEWRK9 
SYSVIR'r TYP2311 TYP2314 TYP3330 UCASE UDBFBLOK UDBFSIZE UDBFVADD UDEVAtD UDEV BLOK UDEVDED UDEVDISP UDEVFTR 
UDEVLINK UDEVLKDV UDEVLKID UDEVLM UI:EVLONG UDEVLR UDEVLW UDEVMODE UDEVNCYL UDEVPASR UDEVR UDEVRELN UDEVS'lAT 
UDRVTD:~K UDEVTYPC UDEVTYPE UDEVVSER UDEVW UDIRBLOK UDIRDISF VCHBLOK VCHDED VCHs'rAT VDEVBLOK VDEVBND VDEVFLAG 
VDEVRDO VDEVREAL VDEVRELN VDEVTYPC VDEVTYPE VDEVUSER VIRTUAT. VMBLOK VMCF VMCOI'IND VMFSTAT VMKILL VHLOGON 
VMNPwoeL VMOSTAT VMPSTAT VHPSWDCT VMR STAT VMUSER VMVIRCF VMV310R WRITE ZEROES 

DMKLOC ADSPCH AFREE AFRET ASYSLC BALRSAVE BALR14 CPEXADD CPEXBLCK CPEXFFNT CPEXPROC CPEXREGS CPEXSIZE DHKDSPCH 
DMKFRE}; DMKFRET DMKSTKMP DMKSTKOP DMKSYSLB LOCKBLOK LOCKNAME LOCKNEXT LOCKeDE LOCKS IZE LPU ADDR PSA RO 
R1 R10 R12 R14 R15 R2 R3 R4 R5 R6 R1 R8 R9 
SY SLoe:; 

DMKLOG ADSPCH AFREE AFRET APSTAT1 APUOPER ARIODC ARIODV ASYSLC ASYSCP ASYSVM AVMREAL BLANKS CLASDASD 
CLASSP~C CLASTERM CPASTAVL CPASTON CPEXSIZE CPMICAVL CPSTAT2 CPUID DMKACCN DMKBLDEC DMKBLDRT DMKCFGII DMKCVTBH 
DMKDSPt~H DMKEPSWD DMKERMSG DMKFREE DMKFRERC DMKFRET DMKJRLLO DMKLNKSB DMKLCHON DMKLOKSW DMKQCNSY DMKSCHRT DMKSCH80 
DMKSCNAU DMKSCNFD DMKSCNRD DMKSCNRU tMKSCNVD DMKSCNVN DMKSCNVS DMKSCNVU DMKSSSL1 DMKSSSL2 DMKSSSL3 DMKSSSMQ DMKSTKCP 
DMKSYS.JR DMKSYSMA DMKSYSNM DMKUDRFU DMKUDRMD DMKUDRRD DMKUDRRV DMKVDSAT DMKVI:SDF FFS F4095 F7 F8 () 
INHIBI'f IOBLOK IOBUSER JPSCBLOK JPSLOGDS LOCK LOGONJRL LPUIDDR LPUAtDRX MASKLOG MICELOK MICCREG MICEVMI "t:I 
MICRSEG MICSIZE MICVPSW MICVTMR HICWORK MSSFLAGS MSSNEXT MSSSIZE HSSTASK3 MSSVOA NEWPAGES NEWSEGS NICBLOK 

01: NICFLAJ NICPSUP NICSIZE NICUSER PREFIXE PROCIO PSI RDEVADD RDEVAIOB RDEVBLOK RtEVDED RDEVDISA RDEVFLAG 0 
RDEVFTH RDEVNICL RDEVOWN RDEVPSUP RDEVSER RDEVSIZE RDEVSTAT RDEVSYS RDEVTYPC RDEVTYPE RDEVUSER RDEV333V RUNUSER p., 

RO R1 R10 R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 Q 

f-I R7 R8 R9 SAVEAREA SAVEREGS SAVERETN SAVER11 SAVER2 SAVEWRK1 SAVEWRK2 SAVEWRK6 SAVEWRK8 SAVEWRK9 (1) 

START SYSLOCS SYSVIRT TEMPSAVE 1IMEDISP TRQBIRA TRQBLCl( TRQBSIZE TRQEUSER TYPBSC TYP1052 TYP2305 TYP3330 I 
() UDBFBLOK UDBFSIZE UDBFVADD UDEVADD UIEVBLOK UDEVDED UDEVDISP UDEVFTR UDEVLINK UDEVLKDV UDEVLKID UDEVLONG UDEVHODE r+ 

0 ttl UDEVSI:&E UDEVSTAT UDEVTDSK UDEVTYPC UDEVTYPE UDEVVSER UDIRBLOK UDIRDISP UDIRPASS UDIRUSER UMACACC UMACACCT UMACAFF I 

t' UMACBLOK UMACBMX UMACCDEL UMACCLA UIUCCLEV UHACCORE U!UCCFO UMACDIST UMACI:VCT UMACECOP UMACES UMACFFON UMACIPL t'"i 
PI ..... UMACISAM UMACLDEL UMACLEND UMACNSVC UHACOPT UMACOPT2 U!!ACPRIR UMACPUID UMACRT UMACVROP VCHADD VCHBLOK VCHSIZE tT 1"1 VCUADD VCUBLOK VCUSIZE VDEVADD VDEVBLOK VDEVFLG2 VDEVREAL VDEVSIZE VIRTUIL VMACCOUN VMACNT VMACOUNT VMAFF (1) 

(1) 
n VMAPTI~E VMBLOK VMBSIZE VMCF VMCFREAD VMCFWAIT VMCHCNT VMCHSTRT VMCLEVEL VMCPTIME VMCPUID VMCUCNT VMCUS'IRT f-I 

r+ VMDELAY VMDFTPNT VMDISC VMDIST VKDVCNT VMDVSTRT VHECEXT VMESTAT VMFEMX VMFSTAT VMFVTMR VMISAM VMKILL () 
0 VMLOGON VMMACCON VMMCODE VMMCPAST VMMCPENV VI1P1CR6 VMMFE Vf!MICRO VMMICSVC VMMIMSG VMMLEVEL VHHLINED VMMLVL2 1"1 1"1 ..... VMMSGOli VMMSVC VMMTEXT VMMVTHR VMM360 VMNPWOCL VMOSTAT VMPNT VMPSTAT VMPSW VMPSWI:CT VMQSTAT VMREAL 0 

Ul (1) VMRON VMRSTAT VMSEG VMSIZE VMSLEEP VMSTOR VMSYSCP VMTCDEL VMTERM VMTESCP VHTIMER VMTLDEL VMTLERD Ul 
Ul VMTLEVEL VMTMOUTQ VMTON VMTRIHD VMTRQBLK VMTTIME VMUPRIOR VMUSER VMVCRO VMVIRCF VMVTERM VMVTIME VMV370R 

!:d VMWNGOR VRALOC WAIT ZEROES (1) 
Ht 

~ DMKLOH AFRET APSTAT 1 APUOPER AQCNWT A. SYSLC BLANKS CLASSFEC CLASTERM DHKCQRFI DMKCVTAB DMKCVTBD DMKCVTBH DMKCVTDT (1) 
11 I DMKFRET DMKLOKSW DMKQCNWT DMKSCNRD DMKSYSCK DHKSYSDT DMKSYSDi Df!KSYSLG DMKSYSLW DMKSYSHU DMKSYSNM DMKSYSTI DMKSYSTM CD toV F1 LOCK RORET OPERATOR PSA RDEVBLOK RDEVTYPC RDEVTYPE RO R1 R10 R 11 R12 ~ 

...J n 

...J R13 R14 R15 R2 Ft3 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS (1) 



.... MODULE EXTERNAL REFERENCES (LABELS AND MODULES) n 
I I't1 

to.) 
~ tlI: 
CO SAVER2 SAVEWRK1 SAVEWRK8 SIVEWRK9 SYSLOCS TI!EDISP TYPBSC UDBFSIZE VMBLOK VMOSTIT VMSYSOP VMTERM VMTIMEON 0 

At 
VMTRfUD VMUSER j;::l 

H I--' 
t::.d DMKLOK lDSPCH AFREE lPSTAT1 APSTAT3 APSTAT4 IPUOPER ASYSVII CODE CPCREGO CPEXAt:D CPEXBLOK CPEXPROC CPEXREGS ~ ~ 

CPEXR1 CPEXR11 CPEXR14 CPEXSIZE CPLOKFL CPSYSLK cO DMKCVTIB DMKDSPCH DHKFREE DMKSTKSW DMKVMISW EMSMASK c+ 
<I F1 LASTUSER LOCK LOKSAVE LOKSAV2 LPUADDR MFIMASK OFF PREFIXI PREFIXB PSI RO R1 ~ 3: 

" 
Rl0 R 11 R12 R14 R15 R2 R3 R4 R5 R6 R9 SVMNOUPD SVMSTIY t"4 

w SVMUNLOK TIMEDISP TRACCURR TRACEND TRICFLG2 TRACPROC TRACSTRT TRAC12 TRCLCK VMBLOK VHDEFSTK VMLOCK VMLOCKER ~ 
...,J VMOSTIT VMPEND VMSHR VMSHRPRC XTNDLOCK C-
o CD 

I-' 
til DMKMCC ACORETBL AFREE AFRET APTRAN APTRLK IQCNWT ISYSVe AUTGO BLINKS BRING CC CLASTAPE CORCP 
'< COR FLAG CORTABLE CPCREG8 CPEXADD CPEXBLOK CPEXRO CPEXR11 CPEXR12 CPEXSIZE CPUMODEL C1 C8 DISDCL n 
Ul 1'1 
r+ DEFER DMKCVTAB DMKCVTDB DMKCVTHB DMKDSPNP DMKERMSG DMKFREE DtlKFRET DMKMCtIN DMKHCDLI DHKHCDSE DHKHCDST DHKHCDTI 0 
(1) DMKHIACC DHKMIIDL DMKIHAMU DHKHIIRO DHKMNIDK DMKHNISP DMKftNIST DMKHNITH DMKMONMI DMKMONTI DHKPGTVG DMKPRGCa DMKPRGHC Ul 
I!iI DMKPRGMI DMKPRGTI DMKPTRAN DMKQCNWT DMKRSPHN DMKSCHRT DMKSCHST DMKSCNFD DMKSCNRU DMKSTKCP DMKSYSAT DMKSYSEN FFS Ul 

t"4 FO F1 F10 F2 F3 F4 F5 Fa IOBCAW IOBLOK IOEH ISC IOBSIZE lOB USER ~ 

0 LOCK HNBHDLEN MNCHSIZE MONAIOB MONARDB HONITRB MONEUFAC MONBUFIV HONEUF1 HONCHPTR MONCOM MONCRSLT MONCURBF CD 
I.Q MONDVLST MONDVNUM MONFLAG 1 MONFLAG3 MONIOBF MONIOSLT MONNEXT MONSIZE MONTINT MONUSER MONUTRB MON1BUF NORET HI ..... CD 
() PAGECUR PIG END PERFCL PREFIXA PREFIXB PSI RDEVBLOK RDEVDED RDEVDISA RDEVFLAG RDEVSTAT RDEVSYS RDEVTYPC 1'1 

RDEVUSER RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 CD 
~ I:S 
i::j R6 R7 R8 R9 SAVEAREI SAVEREGS SIVER12 SAVEWRK1 SIVEWRK3 SCHEDCL SILl SPOOLED SPROFCL () 

At SYSTEM TRACCURR TRACEFLG TRACSTRT TRQBIRA TRQBLOK TRQBSIZE TRQBTOD TRQEUSER TRQBVAL USERCL VMBLOK VMSEG CD 

~ VMUSER 
1'1 
0 DMKMCD ADSPCH AFREE IFBET APSTAT1 APUOPER AQCNiT IUTGO AUTOSPL BLANKS CFSTOP CPCREGB CPEXADD CPEXBLOK t1' 
I--' CPEXREGS CPEXSIZE C8 DEFINTVL DMKCFCSC DMKCVTBH DMKCVTDB DMKCVTHB DMKDSPCH DMKENTSK DMKENTUT DMKERMSG DHKFREE 
(1) DMKFRET DMKMIIHU DHKMNISH DMKMNIST DMKPRGCB DMKPRGMC DMKPRGTI DMKQCNiT DMKSCHRT DMKSCNFD DMKSCNRU DMKSTKOP DMKSYSAT 
a DHKSYSMX DMKSYSTE DMKSYSTS ERROR FO F1 F2 F3 F4 F5 F60 F7 Fa 
t::J LOCK MONCHPTR MONCOM MONFLAG1 MONFLAG3 MONIOBF MONSLlT MCNUSER MONUTRE NORET PREFIXB PSI RINGE 
(1) RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 c+ R7 R8 R9 SAVEAREA SAVEREGS SAVER12 SAVE'RRK1 SAVEWRK3 SAVEiRK4 SAVEWRK6 SPOOLED START TODATE (1) 
H TOOBIG TRACEFLG TRQBSIZE VMBLOK VMUSER X40FFS ZEROES 
a ..... 

DMKMCH ACORETBL ADSPCH AEXTSP AFREE IL1RH ALOKVM UICHABEA AFSTAT1 APSTAT2 APSTAT4 APUOPER AQCNiT ASYSVM ::::s 
~ AVMREAL BLANKS CODE CORDISA CORFLAG CORIOLCK CORPGFNT CCBSWPNT CORTAELE CPCREGO CPCREGB CPEXADD CPEXBLOK 
r+ CPEXREGS CPEXSIZE CPID CPMCHLK CPHCHSE CPP'ILBR CPSTATUS CPUID CPUVERSN CPiAIT CRBIT CO C1 ...,. 
0 C13 C3 C7 DHKCFHBK DMKCFPRR DMKCVTDB DHKDSPCH DMKDSPRU DMKERMSG DHKFREE DHKIOEHC DMKLOKDF DMKLOKSY 
/::::I DMKMCTPT DMKMCTST DMKOPRWT DMKPGSPO tMKPTRFT DMKQCNWT DMKSCBFD DtlKSTKOP EXDCCF EXDCNO EXDRESVD FFS F2 
I F255 F3 F6 F8 INTMC INTRC IPUADDR IPUIDDRX LOCK LPU ADtR MCCPUID MCFXDLOG MCHAREA I 

<I MCHCPEX MCHEK MCHFIX HCHFLIGO MCHFLIG1 MCHFLAG3 MCHFLAG4 MCHFLAG5 MCHFLAG6 MCHFLAG7 MCHFSIR MCHLEN MCHLEN1 
0 MCHMODEL MCHPDIR1 MCHPDAR6 MCHPDAR7 MCBP1IDE MCHP11 KE MCHP1SDE MCHP1SKE MCHP6CEA MCHREC MCHRESEV HCBOHDiR MCHOQUIT I--' 
c: MCHOSFTR HCHOTERM MCHOUSAD MCH1BUFF MCH1COST MCH1GERR HCH1MAIB HCH1PROC tlCH1TOtC HCH3DATA MCH3INTE MCB3PROT HCH3S0LD 
iii MCH4BURE MCH4REPA MCH5IFSA HCH7EXIT MCH7IOEM MCH70PSi MCH7PURG MCH7RSRE MCH7SMCR MCH7SUP MCH7SYST MCH7VEQR HCH7VRTM 
CD MCNPSi HCOLDPi MCOPSW MCPROGID MCREC MCBECORD MCRECTYP HICBLOK MICVTMR MODEL135 MODEL145 MODEL155 MODEL165 .... MOD3031 MOD3033 MOD4331 HORET OFF OPERATOR PAGCORE PIGIRV1L PRllIXl PREFIXB PROBMODE PSA QU1NTUMR 

RECMODE RECOVRPT RUNUSER RO Rl Rl0 Rll R12 R13 814 R15 R2 R3 



KODULE EXTERNAL REFERENCES (LABELS AND ftODULES) 

R4 R5 R6 R7 RS R9 SAVEAREA SAVEREGS SIGSTART SIGS'TOP START STOP SWPCHG1 
SiPCHG2 SWPFLAG SiPKEY1 SWPKEY2 SWTCH TIftEDISP TIKER TRACCURR TRACENt TRACPLG1 TRACPROC TRACST.RT TRAC04 
TRANMODE TRCKCH TYPE VKBLOK VftESTAT VftEXTCK VKEXWAIT VKPPRS VKGPRS VKINVPAG VKKILL VKLOCK VMMADDR 
VftMCR6 VKftVTMR VftOSTAT VftPSW V'KRSTAT VMSEG VMTIMER VMTftOUTQ VftUS ER WAITEND YO Y2 Y4 
Y6 ZEROES 

DftKftCT ADSPCH AEXTSP AFREE ALARM A.PSTA Tl APSTAT4 APUOPER AQCNWT ASYSVII AVftREAL CPAPRPND CPEXADD CPEXBLOK 
CPEXREGS CPEXSIZE CPID CPSTATUS C:PSUPER CPTERftLK CPWAIT DMKCFMBK DMKCFPRR DftKCPUUP DKKDSPCH DKKFREE DMKLOKDF 
DftKLOKOS DKKLOKFR DI'IKLOKPS DI'IKLOKRL DftKLOKSY DftKLOKTR DMKOPRWT DMKPGSPO DMKQCNWT DKKSTKKP DUKPSAVE EKSPEND EMSPQUI 
F255 F3 IPUADDR IPUADDRX LOCK LPUADDR ftCHAREA KCHFLAGl ftCHPLAG7 MCH1TODC MCH70PSW KFASAVE NORET 
OFP OPERATOR POFFLINE PREFIXA PREFIXB PRIORITY PROCIO PSA RESET RSRTNPSW RUNUSER RO R1 
Rl0 R 11 R12 R14 EI15 R2 R3 R4 R6 R9 SIGAPR SIGREST SIGSSS 
SIGSTOP SIGXC START STOP SiTCH TIMEDI SP TYPE VIUFF VftAPFON VMBL·OK VKEXWAIT VftKILL VMLOGOFF 
VKLOGON VftOSTAT VftPNT VftRSTAT VftUSER XCPEND ZEROES 

DftKft IA ADDSFB AFREE AFRET APSTATl APTRAN APTRLK APUOPER AQCNWT ARSPRD ASYSOP ASYSVft AUTOSPL BLANKS 
BRING CFSTOP CBGSFB CLCKD C:LSUS CPCREG8 CPEXADD CPEXBLOK CPEXRO CPEXR10 CPEXR 11 CPEXR12 CPEXSIZE 
C1 C8 DEFER DftKCKSPL IlKKCVTBD DMKCVTDT DMKDSPAC DMKDSPBC DMKDSPCC DftKDSPCK DftKDSPIT DftKDSPNP DftKDSPPT 
Dl'!KDSPRC D~KENTFI Dl'!KERl'!SG DKKFREE IlftKFRENP DftKFRET DftKBVCDI Dl'!KIOSCT Dl'!KLOKCT DftKI.OKDS DftKLOKFR DKKLOKRL DMKLOKSW 
DftKLOKSY DMKLOKTR Dl'!Kl'!CCCL DKKftNIDK ]~KKI!NIDS DI!KKNISH DKKPAGCC DPlKPAGPS DKKPGTSG DftKFGTVG DftKPGTVR DMKPRGC'I' DMKPRGC8 
DKKPRG!!C DHKPRVCD DKKPRVCE DKKPRVCH ])ftKPRVCP Dl!KPRVCS DMKPRVCT DMKPRVDI DKKPRVEK DPlKFRVEP DKKPRVIK DKKPRVIP' DKKPRVLC 
DKKPRvtP DHKPRVLR DKKPRVMN DKKPRVKO DftKPRVKS DMKPRVNC DMKPRVPB DKKPBVPE DKKPRVPT DKK:PRVRR DKKPRVTC DftKPRVTE DKKPSANX n 
DKKPTR1N DMKPTRCS DI'IKPTRFC DI'IKPTRFF ]}KKPTRFN DKKPTRFO DKKPTRPR DKKPTRRC DKKPTRRP DKKIITRSC DKKPTRSS DKKPTRSliI DKKQCNWT I'd 

DKKRPAGT DKKRPAPT DPlKRSPID DKKRSPMN ]:KKSCBCT DMKSCHNl DKKSCBN2 DMKSCBPU DMKSCNAU DMKSCNFD DKKSPLDL DMKSPLSF' DMKSTKCP til 
Dl'!KSYSAT DKKSYSBF DKKSYSCL DMKSYSEN DMKSYSND DMKSYSRM DKKSYSUR DKKVSICI DMKVSICT DMKi'SICW DMKVSIBD DKKVSIBI DMKVSISF 0 
DKKVSISI DMKVSITC DMKVSITI EXHAUST l~ 0 Fl F2 F3 F4 F5 IPLPSW LOCK ftNBHDLEN 

p.. 
1:1 

MONA lOB MORBUFAC KONBUFAV ftONBUFIO f!ONBUFl MORCOM KONCURBF KeNDAS MONDASA MORIlASB MONEX KONFLAG11 MORFLAG2 I-' 
HONFLAG3 l'!ONIOBF l'!ONNEXT PlONSFB f!ONSPLCT l'!ONUSER KON1BUF NeRET OPERATOR OPNSFB PAGEND PERFCL PGREAD (I) 

I 
PGiRITE PREFIXA PREFIXB PSA l?SASVCCT RDRCHN RO Rl Rl0 Rll R12 R13 R14 c+ n R15 R2 R3 R4 U5 R6 R7 R8 R9 SAVllAREA SAVEREGS SAVERl SAVER2 0 

I'd SA VEWRKl SAVEWRK3 SFBCLAS SFBCOPY :5FBDATE SFBDIST SFBFILID SFBFLAG2 SFBFNAME SFBFTYPE SFBLAST SFBLOK SFBPlON I 
t"'I 

t:1 SFBORIG SFBPNT SFBRECNO SFBSIZE :5FBSTART SFBTIME SFBTYPE SFBUSER SPLINK SPN):TPAG SPOOLED SPPREPAG SPRECllUM III 
.." SUSPEND SYSTEM TIl'!EDISP TRACEFLG TRAP TYP2540P UNFIN VMBLOK VMSEG V PIUS ER ZEROES tf 
H (I) 
CD ~ 
n Dl'!Kl'!ID AFREE ALARPI APSTATl APUOPER AQCNWT ASYSOP ASYSVM AUTGO CPEXAtD CPEIBLOK CPEXRO CPEXR11 CPEXR12 
c+ CPEXSIZE DATE Dl'!KCVTDT DMKDKPDT DKKDl'!PTD DPIKENTKC DMKER!!SG DMKFREE DMKLOKSW DPIKUNIST DMKPRGMC Dl'!KQCNW~~ DMKSCHST n 
0 H 
H DKKSTKCP DftKSYSAT DftKSYSDW DMKSYSTE :CKKSYSTI DftKSYSTS LOCK BORET PREFIXB PSA RO Rl Rl0 0 
.." R1l R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 en 
(I) SAVEAUEA SAVEREGS SAVER11 SAVEWRK2 TEl'!PSAVE TIl'!EDISP TODATE TRQBLOK TRQBVAL VMBLOK VMMLEVEL VMMSGON Vl'!PNT en en 

ZEROES ~ 
(I) 

DKKl!NI ACORE'l'BL ADSPCB AFREE AFRET APSTAT1 APTRLK APUOPED AQCBWT ARIOCH ARIOCT ARIOCU ARIODV ASYSVM HI 
(I) .... AUTGO AUTOSPL BLANKS CC CFSTOP CLASDASD CLASTAPE CLSUS CORCP COR][l'LAG CORTABLE CPCREG8 CPEXADD H 

I CPEXB10K CPEXRO CPEXR12 CPEXSIZE CPUID C1 C8 DASDCL DEFINTVL DMKCPEID DMKCPEND DMKCVTAB DMKCVTBD (I) 
tv DMKCVTDT DKKDSPCB Dl'!KDSPNP DKKENTBS tl'!KENTEC DKKEBTES DMKEBTET DMKENTSC DftKENTST DftKENTTB DKKENTTE DMKENTTI DMKENTUT 1:1 
...,J n 
ID DMKERKSG Dl'!KFREE Dl'!KFREBI DKKFRELO DKKFRET DMKIOSQR DftKKIACC DMKMONPR DftKHCNOO DMKI!ON40 DftKPGTVR Dl'!KPRGCO DMKPRGMC (I) 



.....t 

I 
MODULE EXTERNAL REFERENCES (LABELS AND MODULES) () 

'U 
tv 
00 rJI: 
a DMKPRGMI DMKPRGTI DMKPTRLK DMKPTRUL DMKQCNWT Df!KSCHRT DMKSCHST DMKSCNFD DMKSTKCP DMKSYSAT DMKSYSCL DMKSYSMX DHKSYSRM 0 

AI DMKSYSRV DMKSYSTE DMKSYSTS DKKSYSUR tMKUDRFU ERROR FFS F1 F2 F4095 F5 F8 IOBCAW ~ 
H IOBFATAL IOBFLAG IOBIOER IOBIRA IOBLOK IOBI1ISC IOBlHSC2 IOBSIZE IOBSTAT IOERSIZE LOCK LPUADDR LPUADDRX ~ 
tJj MNCHSIZE MNCLDAST MNCLPERF MNCLUSER KNCODASH MNCOSYS KNCOTB MRCOTT MNCOUSER MNDEVLEN KN097 MN097APL HN097CPL ~ :3: 

MN097CPU MN097CR8 MN097DAT MN097DPA MN097FSS KN097LEN KN097LEV KN097NUC KR097TIM MN097TTS MR097UID MN097VR KN098 rt" 
.q MN098LEN MN098UID MN600ADD MN600CRT MR600DEV MN600DLR KN600BDR KN600BLR MN600lUX MN600NUM MN600SER MN600TY MONAIOD 0 
3: MONARDB MONATRB KONBUF 1 KONBUF1V MONCHPTR MONCLASS MONCODE KCNCOK MONCUREF MONDVLST KONDVNUM MONFLAG1 KONFLAG2 I 

"' t;-I 
w MONFLAG3 MONIOBF MONNEXT KONSFB MONSIZE MONSPLCT KONSUSCT MONTIINT MORUSER MONUTRB NORET PAGECUR PAGEND PJ 
-...J PAGENXT PERFCL PREFIX A PREFIXB PROCIO PSA RCHADD RCBBLOK BCHCUTBL RCUADD RCUBLOK BCUDVTBL BCUPBIME t:::r 
0 RCUSUB BCUTYPE BDEVADD BDEVBLOK BEEVCUA BDEVDISA RDEVFLAG BDEVIOCT BDEVSER BDEVSTAT BDEVSYS BDEVTYPC BO 

(I) 
~ 

Ul B1 R 10 B 11 R12 B13 B14 R15 B2 B3 B4 B5 B6 R7 
1..4 B8 B9 SAVEABEA SAVEBEGS SAVEB2 SFBFILID SFBLOK SPCOLED STOP SUSPEND TODATE TRQBIRA TBQBLOK () 

en t1 ,... TBQBSIZE TBQBTOD TBQBUSEB TBQBVAL TBUN USEBCL VI!BLOK VI!SEG VMUSER ZEBOES 0 
(I) Ul 
B DMKKON ADSPCB AFBEE AFBET ALOCBLOK ALOCMAI ALOCNTMP ALOCUSED APSTAT1 APTBAN APTBLK APUOPER ABIODV ASYSVM til 

t"' ATMBSN BBING CFSTOP CLSUS CONADDB CONCNT CONTASK CPCBEG8 CPEIAtD CPEXBLOK CPEXRO CPEXSIZE CUE ~ 

0 C1 C8 DASDCL DE DEFEB DMKCVTAB DI!KDSPCB DMKDSPNP DMKEBT62 DMKEBMSG DMKFBEE DMKFBENP DMKFREST (I) 

'-'l DMKFRET DKKIOSNM DMKIOSQB DMKMIA DMKKIACC DMKMIAliO DMKMIAX1 DMKMIAX2 DMKMIAY1 DKKKIAY2 DKKMNIFI DKKKNITR DMKPRGC8 H'\ ..... (I) 

0 DMKPBGMC DMKPBGTI DMKPTBAN DMKPTBUL tftKSCHAL DMKSCBN1 DMKSCBPU DMKSCHQ1 DMKSCHST DftKSCHW1 DMKSCHW2 DMKSTKCP DKKSYSAT t1 
DMKSYSKX DMKSYSNM DMKSYSOC DMKSYSOW EBBOB FO F1 F2 F3 F4 F4096 F8 IDLE WAIT (I) 

I» = 1:1 IOBCAW IOBCSW IOBCYL IOBFATAL IOBFLAG IOBIOEB IOBLOK ICBMISC IOEftISC2 IOBSIZE IOBSTAT IOERSIZE IONTWAIT (1 

AI IPLPSW LOCK MNCLDAST MNCLPEBF MNCLSYS MNCLUSEB MRCODA MNCODAS MNCOSUS MBCOSYS MNCOUSEB KBDEVLEN KNHCLASS (I) 

't1 MNHCODE MNHDB MNHDRLEN KNHBECSZ MNHTOD MNOOO MNOOOATT MNOOOEXT MNOOOINT MNOOOISD MNOOOLEN MNOOOPPA MNOOOPPC 
t1 MNOOOPBB MNOOOPSI MNOOOQ1E MNOOOQ2E MNOOOWID KNOOOWIO KNOOOliPG MN001 MN001LEN MN001NXR MN001PBB MN001WID KN001WIO 
0 MN001WPG MN099 KN099CNT KN099LEN MN099TOD KN101 MN10XADD KN10XLEN MN10lUID KN10YCNT KN10YIO MN10YLEN MN20X 
t:::r MN20XNPP KN20XPRC MN20XQNM MN20XQ1E MN20XQ1N KN20XQ2E MN20XC2N KN20XSWS MN20XUID MN20XWSS KN20YTTI KN20YVTI MN202APR ...... 
(I) MN202CBD MN202IOC MN202LEN MN202LIN KN202LPB MN202PGB KN202PRC MB202PBI MN202pST MN202BEF MN202BES MN203LEN KN204LEN 
9 MR204PRI MN4BSV1 MN400 MN400CBD KN400INT KN400IOC MN400LEI MI400LIN MN400LPB MN400PDK ftN400PDB MN400PGB MN400PGW 
t:1 MN400PRC MN400PST MN400QLV KN400RES KN400BST KN400TTI MN400UID ftN400UPR MN400VTI KN400WSS MN500 MN500IIS MN500LEN 
(I) MN5000VH MN500UID MN500VAD MN600ADD KN600CNT MN600DEV KN600DLR MN600HDR MN600HLN MN600NUM MR600SEB MN600TY KN602DLN 
r+ MN602HLN MN700 MN700ADD MN700CCY KN700CYL MN700DIB KN700LElt MN700QCH KN700QCU MN700QDV MN700UID MN802CLN MN802CNT (I) 

t1 MN802CTR MN802DEV MN802DLN MN 802N AU MN802NPP MN802NUft KN802PGR ftN802PGW MN802PRB MN802WID MN802WIO MN802WPG KONAIOB 
iii MONABDB KONBUFAC MONBUFAV KONBUFIO MONBUF1 MONCHPTB MONCLASS KONCLOCK MONCODE ftONCOM MONCRSLT ftORCUBBF MONDVLST .... MONDVNUM MONFLAG 1 MONFLAG2 MONFLAG3 MONIOBF MONIOSLT MONLSTBK MeRNEXT MONREGS MONS ACT MONSAVE1 MONSAVE2 MONSUIT = PI MONSPLCT MONSUSCK MONSUSCT KORSYSVK MONTIINT KONOSER KOROTBB ftON1BUF PAGEND PAGEWAIT PERFCL PGREAD PGWBITE 
r+ PREFIXA PBBFIXB PBOBTIKE PBOCIO PROPSW PSA Q1DBOP BCBADD BCBELCK RCHQCNT BCUADD BCUBLOK BCUCHA .... 

RCUPBIKE BCUQCNT BCUSUB RCUTYPE RrEVADD BDEVALLN BDEVBlOIC BDEVCUA BDEVCYL RDEVFLAG BDEVIOCT BDEVQCBT BDEVSEB 0 
~ BDEVSKUP BDEVTYPC BDEVTYPE BO B1 B10 B11 B12 R13 B14 B15 B2 B3 
I R4 R5 R6 B7 B8 B9 SAVEABEA SAVEBEGS SAVER1 SAVEB5 SAVEWRK 1 SPOOLED SPROFCL I 
~ SUSPEND SYSTEM TBACPBOC TBAP TRQBLOK TBQBTOD TBQBVAL TRUN UC UE USEBCL VftAEX VMBLOK 
0 VKCRDS VMEPBIOB VMINST VKIOCNT VftLINS VMLOGON VMLSTPRC V!PAGES VftPDISK VMPDBUM VftPGREAD V!PGRINQ VMPGWBIT 
....... VMPMCH V!PNT VMPSTAT VMPSW VMQLEVEL VMQPBIOB V"Q1 V!BDINQ V!BSTIT VKSEG VMSTEALS VMTEBM VftTTIKE c 
II VKUPBIOR VMUSER VMVTIME VHWSPROJ ZIBOES 
(I) 

-I> 
DKKKSG AFBEE AFRET ALABK APSTAT1 APUOPER AQCNWT ASYSOP ASYSVft BLANKS BUPFEB BUFNXT DMKCVTDB DKKCVTDT 

DMKERKSG DKKFREE DKKFRET DKKLOKSW DftKQCNBD DftKQCNWT DftKSCIUU D!!KSCNFD DMKV!!CFC F1 P2 F3 LOCK 



BODULE EXTERNAL REFERENCES (LABELS AND nODULES) 

NORET NOTIME NOTRESP PRIORITY l?SA RO R1 R10 R11 R12 R13 R14 R15 
R2 R3 R4 R5 li7 R8 R9 SAVEAREA SAVEREGS S AV1~R11 SAVER2 SAVEWRK1 SAVEWRK2 
SAVEWRK3 SAVEWRK4 SAVEWRK6 SAVEWRK8 ~rIBEDISP VMBLOK VMCLASSA VMCLASSB VBCLEVEL VMC~IEFLG VMCHFUNC VHCHHDR VHCHLEN 
VMCBLENA VHCMI!UD VMCMUSE VHCI!USER VMCI!VADA VMCPSEBX V!HJISC VMKILL VHLOGOFF VMMI,EVEL VHI!LINED VMMSGON VI!I!TEXT 
VMOSTAT VBPBT V"RSTAT VMSMSGON 'fMSPHFLG V"SPHOB V"USEB VMWNGON XRIGHT16 

DMKBSW AFREE AFRET ALARM APSTAT1 APUOPER AQCNWT ASYSOP CCC CDC CLASDASD DMKCVTBH DMKFREE DMKFRET 
DMKLOKSW DMKQCNRD D"KQCNWT DI!KSCNRB EEIT F10 F20 F4 F6 F8 F9 IFCC IBTREQ 
IOBLOK IOBRADD IOERACT IOERADR IOERBLOK IOERCNCL IOERCSW IOERDASD IOERDATA IOEnDEC IOERETRY IOERFLG11 IOERIGN 
IOERIGNR IOERIND3 IOERIBD4 IOERINFO IOERLEN IO~RNUH IOERPEND ICERSTRT LOCK NOR]~T NOTIME OPERATOR PSA 
RDEVBLOK RDEVDED RDEVIOER RDEVSTAT HDEVTYPC RDEVTYPE RO R1 R10 R11 R12 R13 R14 
R15 R2 R3 R4 H5 R6 R7 R8 R9 S AV1~AREA SAVEREGS SAVERO SAVER11 
TIMEDISP TYP 3340 TYP3350 UCASE VMBLOK VHDISC V"OSTIT VMTERM VMUS FR ZEROES 

DMKBEM CVTEXIT RO R1 R 11 I~ 12 R13 R15 R2 R3 R4 R5 SAVEAREII SAVEREGS 
Sl VERO 

DBKNES 1FREE AFRET APSTAT1 APUOPER AQCNWT ARIOCU ARIODV ASYSVM BLANKS CAC~~LTR CDISPLY CLASSPEG CLASTERM 
CONCCW3 CONDATA COBSYSR COBTASK CSWLI!EP CSWLBCP CTRMLTR DMKCVTBH DMKCVTIlE DI!KCVTHE DMKERHSG DMKFREE DHKFRET 
DMKIOESR DBKLOKSW DBKQCBCL DMKQCNTO :D!!KQCNWT DHKRGBEN DMKRICRB DMKRNHND DMKRNHTR DMKSCNFD DMKSCNRD DHKSCNRU FFS 
F1 F255 F3 F4 F4095 LOCK BICBLeK NICCIBM NICDIS A NIC1~N AB NICEPAD N ICEPHD aICFLAG 
BICLBSC BICLINE NICLTRC NICPSUP itHCQPNT BICSESB NICSIZE NICSTAT BICSWEP NIC'rYPE NICUSER NORET PROCIO 0 
PSA BCHBLOK RCHCUTBL RCUBLOK RCUDISA RCUDVTBL RCUSTAT RDEVADD RDEVEAS E RDEVBLOK RDEVCON RDEVCTRS RDEVCUA ~ 

RDEVDED RDEVDISA RDEVDISB RDEVENAB RDEVEPDV RDEVEPLB RDEVEPMD RDEVFLAG RDEVIRM RDEVLNCP RDEVHAX RDEVHDL RDEVNICL Ci: 
RDEVNRDY RDEVPDLY RDEVPTTC RDEVRCVY RDEVRSVD RDEVSADN RDEVSLOli RDEVSTAT RDEVTETU RDE~rTCTL RDEVTI!CD RDEVTYPC RDEVTYPE 0 
RDEVUSC8 RDEVUSER RDEVWAIT RO R1 R10 R11 R12 R13 R14 R15 R2 R3 f;l.I 

~ R4 R5 R6 R7 R8 R9 SIVEARBI SAVEREGS SAVER.11 SIVl~R2 SAVER9 SAVEWRK'I SAVEWRK2 ~ 
SAVElIRK3 SAVEWRK4 SAVEWRK5 SAVEWRK7 SAVEWRK8 SAVEWRK9 SVMST1Y TIMEDISP TYPESC Typ~rTY TYPUNDEF TYP2700 TYP3705 (1) 

VMBlOK V"OSTAT VHUSER VBVIRCF I 
M-

0 0 
~ DMKRET AFREE AFRET 1PSTAT 1 AQCNWT .1RIODV lSYSVB BLANKS CACTLIB CDCTLIN CLASSPEC CLASTERH CONCCW3 CONSYSR I 

t"'" 
'==' CONTACT CRESIMD DEVICE DBKCVTBH DMKCVTHB DMKER"SG DBKIREE DMKFRET DHKIOESR DMKJUSDS DMKNESEP DHKNESH)) DI!KNESPL PI ..... DHKRESTR DHKNESWN DMKNlDR DHKBLEBP DMKQCBWT D"KRGBEN DHKRICRJ D!!KRNHND D!!KSCBFD DHKSCBRD DHKSCNRU F255 F3 t:r' 
1"1 F4 F4095 F60 F8 LOCK NICBLOK BICCIE!! BICDIS! NICDISE NIC1ENAE NICEPAD NICEPHD RICFLAG (1) 
(1) ~ n NICGRAF NIClBSC NIClGRP NICLINE NICNAME NICRSPL NICSESN NICSIZE NICST1T BIc~rELE NICTERI! NICTYPE NICUSER 
M- MORET PROCIO PSA RDEVAUTO RDEVBASE RDEVBLOK RDEVC'lRS RDEVDED RDEVDISA RDEVDISB RDEVENIB RDEVFLAC; RDEVLNCP 0 0 
1"1 RDEVMAX RDEVNICL RDEVNRDY RDEVRSVD RDEVSTAT RDEVTYPC RDEVUSER RO R1 R10 R 11 R12 R13 1"1 

0 ..... R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREI SAVEREGS SAVER2 til 
CD SI VERq SAVEWRK1 SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK5 SAVEWBK7 SAVEWRK8 SAVEWRK9 TEHlI?SAV! TYP3705 VHBLOK VMCLASSA til 
til 

VMClASSB VMClASSC VMClASSD VMCLASSE VMCLASSF VHCLASSG VMCLEVEL V"OSTIT VMSTKO VMUSER V"VIRCF ZEROES !::C 
(1) 

DMKNlD ABORT ADSPCH AFREE AFRET APST1T1 APTRLK APUOPER ACCBWT ASYSVft ATTI BLANKS BRING CC t-n 
(1) .... CCPABf! CCPENTRY CCPHAXID CCPIUHE CCPPSIZE CCPRESID CCPRSTAT CCPRSTEP CCPRSTYP CCPSIZE CCPTNCP CCPTPEP CCPTYPE 1"1 

I CDC CE CLASSPEC CUE C1 DE DEFER D"KCVTBH DHKCVTHB D"KDSPCB DHKER"SG DMKFREE DHKFRET (1) 
"-> DMKIOSQR DMKlOKSW D"KPGTVG DBKPGTVR DMKPTR1N DMKPTRUL DMKQCNCL D!!KQCNRD DfilKCCNTO D"KIQCNWT DI!KRNHIN DMKRNTBfl. DI!KRPIGT 1:1 co n 
~ DBKSCI'IPD DMKSCNRD DMKSCNRU DHKSCNVS DftKSCNVU DMKSTKIO DftKVDBEL EDIT ERRMSG FFS FTRTYP1 F1 F256 (1) 



..10 MODULE EXTERNAL REFERENCES (LABELS IND MODULES) (") 
I I'd 

I'.) 
ex> l3: 
I'.) F3 F 4096 F8 IL INTREQ IOBBPNT IOBeli IOBCC1 IOECC3 IOBCP IOBCSW IOBFLIG IOBFPNT 0 

IOBIOER IOBIRI IOBLIlfK IOBLOK IOBMISC IOBIUSC2 IOBRIDD IOBRCIW IOBRCRT IOBRSTRT IOESIZE lOB SPEC IOBSTIT PI 
d 

H IOBTIO IOBUNSL IOBUSER IOERBLOK IOERDITI IOERETR IOEREIT IOERSIZE IPLREQ LOCK NCPNIME NCPPIGCT NCPPNT I-' 
bj NCPSTIRT NCPTBL NCPVOL NICBLOK NICCIBM NICEPAD NICEPtm NICFLIG NICNAME NICPSUP NICSIZE NICSTIT NICSWEP CD 
3 I NICTERM NICTYPE NICUSER NOAUTO NORET NOTRESP OPERATCR PROCIO PSI RCUBLOK RCUCHAOF RCUDISI RCUDVTBL r+ 
<I RCUSTIT RDEVADD RDEVAIOB RDEVATT RrEVBASE RDEVBLOK RDEVCCDE RDEVCUA RDEvrEr RDEVDISI RI:EVENIE RDEVEPDV RDEVEPLN 0 
3 RDEVEPlm RDEVFIOB RDEVFLAG RDEVFTR RDEVIRM RDEVLCEP RDEVLNCF RDEVMAX RDEVMI:L RDEVNCP RDEVNICL RDEVRRDY RDEVOWN I 

" t""4 
W RDEVPTTC RDEVRCVY RDEVRSVD RDEVSTAT RtEVST12 RDEVTFLG RDEVTflCD RDEVTYPC RDEVTYFE RDEVUSER RO R1 R10 III 
...,] R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 C" 
0 SlVEAREl SAVEREGS SAVER11 SAVER2 SAVEiRK1 Sl VEWRK2 SAVEiRK3 SAVEWRK4 SAVEWRK5 SAVEWRK6 SlVEWRK7 SlVEWRK8 Sl VEWRK9 CD 

....... 
til SILl Sf'll SVf'IISTAY SYSTEM TEMPSI VE Tlf'IIEDISP TYPBSC TYPIBM1 TYPUNDEF TYP2314 TYP3330 TYP3350 TYP3705 
"< UC UClSE VCUBLOK VCUDVTBL vrEVIDD VDEVBLOK VDEVDIIL VDEVFLAG VMBLCK VMSEG VMUSER X40FFS n 
en H 
r+ 0 
CD D!KNLE ABORT ADDSFB ADSPCH AFREE AFRET APSTIT1 IPTRLK lCCNWT ARSPRD ASYSVM ATTN BLANKS BRING en 
iii CC CDC CLASSPEC CUE C1 DE DEFER DMRCKSPL DMKCVTBH DMKCVTDT DMKCVTHB DMKDSPCH DMKERMSG en 
t""4 DMKFREE DMKFRET DMKIOSQR DMKPGTCG DMKPGTSD DMKPGTVG D!KPGTVR DI!JKPTRAN DMKl'TRUL DMKQCNRD DMKQCUWT DMKRNHIN DMKRPAPT l=O 
0 DfilKRSPID DMKSCNFD DMKSCNRD DMKSCNRU D!KSTKIO D"KSYSDU EDIT EBRMSG FTRTYP1 FO F1 F256 F3 CD 

I.Q F4 F4096 F5 F8 IL INTREQ IOBCli lOBCC1 IOBCC3 IOBCP IOBCSW IOBFLIG IOBIOER H\ ..... CD 
C1 IOBIRI IOBLINK IOBLOK IOBMISC IOBMISC2 IOBRIDD rOBRCAi IOBRCNT IOBRSTRT IOBSIZE IOBSPEC IOBSTAT IOBTIO H 

IOBUNSL IOBUSER IOERBLOK IOERDATA IOERETN IOEREXT IOERSIZE IFLREQ LOCK NOAUTO NORET OPERITOR PROCIO CD 
III PSI RDEVAUTO RDEVBLOK RDEVDED RtEVDISA RDEVFLIG RDEVFTR RDEVMDL RDEVNRDY RDEVRCVY RDEVRSVD RDEVSTAT RDEVTYPC ~ 
I:j C1 
PI RDEVTYPE RDEVUSRR RDRCHN RO R1 R10 R11 R12 R13 R14 R15 R2 R3 (1) 

"a 
R4 R5 R6 R7 R8 R9 SAVEIREA SAVEREGS SAVER2 SAVEWRK1 SlVEWRK2 SlVEWRK3 SAVEWRK4 

H Sl VEWRK5 SlVEWRK6 SlVEWRK7 SAVEWRK8 SlVEWRK9 SFBCLAS SFBCO);Y SFEDATE SFBDIST SFBDU!P SFBFILID SFBFLAG SFBFNUlE 
0 SFBFTYPE SFBLAST SFBLOK SFBORIG SFBPNT SFBRECNO SFBRECSZ SFBSIZE SFBSTART SFBTIME SFBTYPE SFBUSER SILl 
C" SM SYSTEM TYPPRT TYP2314 TYP3330 TYP3350 TYP3705 UC UClSE V MBLOK V!SEG VMUSER X40FFS I-' 
CD 
a DMKNMT BUFFER ERROR FREELOWE FSTF!ODE FSTFNAME NOTEXT NUCON RO R1 R12 R14 R15 R2 
t::I R3 R4 R5 R6 R7 R8 R9 TEXT 
CD 
r+ D!KOPR lLIR" Cli CC CD CLASGRIF CPUID CPUVERSB CSW D!KRICCN DMKRIODV EUA FFS IC 
CD LOCK BOIUTO PSI RDEVBLOK RDEVCORD RDEVGRTY RDEVTYPC BDEVTYPE RO R1 R10 R14 R15 H 
iii R2 R3 R4 R5 R8 SBI SF SILl TYP3066 UC XRIGHT16 ..... 
t::I DMKPAG lCORETBL ADSPCH IFREE IFRET lLOKSP IPSTIT1 APUOPER lRIODV lSYSV" CC CE CORTIBLE CPEIIDD III 
r+ CPEXBLOK CPEXBPNT CPEXFPNT CPEX!ISC CPEXRO CPEXR11 CPEXR5 CPEXR7 CUE DE DMKCVTIB D!KCVTBH DMKDSPCH ..... DMKFREE DMKFRET DMKIOSQR DMKftCHST D!KPTRRQ DftKPTRWQ DMKSCNRD D!KSTKCP DftKSTKIO IlMKSTKftP DMKSTKOP DKKSYSOi FTR70MB 0 
t::I F1 F2 F3 F4 F5 F8 IL ICBBPNT IOBCAW IOBCC3 IOBCP IOBCSW IOBCYL 
I IOBFITIL lOB FLAG IOBFPIfT IOBIRI IOBLINK IOBLOK IOBMINI IOE"ISC IOBPIG IOERADD IOBSIZE IOBSTAT lOB USER 
I LlSTUSER LOCK LPUIDDR OWNDLIST OWNDRDEV PAGE LOAD PIGERATE PIGEWIIT PCI PREFIXI PREFIXB PROCIO PSI <I 

0 RDEVBLOK RDEVFTR RDEVIOBL RDEVMDL RDEVTYPE RO R1 R10 R11 R12 R13 R14 R15 
I-' R2 R3 R4 R5 R6 R7 R8 R9 SILl SKIP SWPCODE SWPCYL SWPDPIGE 
d SWPFLAG SWPREC"P SWPTRINS TlftEDISP TYPE TYP2305 TYP2314 TYP3330 TYP3340 TYP3350 VMBLOK VMDSTIT VMINQ S 
(!) V"LOCK VMQLEVEL VMQ1 XTNDLOCK 
..10 

DMKPER VKBLOK V"PEND VMPERPIfD V"TRCTL V"TRPER 



MODULE EXTERNAL REFERENCES (LABELS AND KOIlULES) 

DMKPGS ACORETBL ADSPCH AFREE AFRET APSTAT1 APSTAT2 APTRAN APUOPER A.RIOtV ASYSV!I A'WKREAL CORCFLCK C:ORFLAG 
CORFPNT COR FREE CORIOLCK CORPGPNT COURSV COR SHIRE CORS1HNT CCRTASLE CPEXAtD CPEXEI.OK CPEXRO CPEXSIZE C:PPTLBR 
C1 DEFER DMKBLDRL DMKBLDRT DMI{CVTAB DKKDSPCH DKKDSPNP DKKFREE DMKFRET DKKPG1~PR DftKPGTSP DMKPTRAN DMKPTRFT 
DMKPTRPW DHKPTRRC DKKPTRRS DKKPTRSC mU{PTROL DMKSTKCP DHKSYSAP D!!KSYSOW D!!KV!!ASH FFS FO F1 1115 
F16 F4096 F8 INUSE KEEPSEGS LASTUSER LOCK MPFEAT OLDV!!SEG OWNDLJrST O'iNDRDEV PAGICT PAGBMP 
PAGCORE PAGREF PAGSHR PAGSTHP PA(;TABLE PAGTONLY PAGTOT PAGTSWP PREFIXE PROCIO PSA RDEVBLOK EtDEVTYPE 
RO R1 R10 R11 RU R13 R14 R15 R2 R3 R4 R5 Et7 
R8 R9 SAVEAREA SAVEREGS SA 'iER 1 SAVER12 SAVER13 SAVER2 SAVER3 SAVEWHK1 SAVEWRK2 SAVEWRK3 SAVEWRK4 
SAVEWRK5 SAVEWRK6 SAVEWRK7 SAVEWRK9 SEIGINV SEGPIGE SBGTAELE SHRBPNT SHRFLAG SHRFPljT SHRNAME SHRNOPRT SHRSEGCT 
SHRSEGNM SHRTABLE SHRTSIZE SHRUSECT Slill?ALLOC SWPCODE SWPCYL SWPFLAG SWPKEY 1 SWPRECHP SWPSBR SWPTABLE SWPTRANS 
SWPVM TEMPR1 TEMPR2 TREXANSI TR:EXIN 1 TREXNSI TREXT TYP2305 VM!ELOK VHADSTOP VfUFPNT VHANAME "H!SIZE 
VMASSIST VMBLOK VMDSP VHDSTAT VltESTAT VMINQ VMINVPAG V!~LOGOFF VMNSBR VMOST;~T VMPAGES VMPDISK VMPDRUM 
VHPSTAT VMRSTAT VMSEG VMSHR VMSHRSYS VMSIZE VMSTOR VMTIHER VMTREXT 

DMKPGT ADSPCH AFREE AFRET ALARM ALOCBLOK lLOCM!P ALOC!!!X ALOCUSED APSTAT1 AQCNw~r ARIODV ASYSVM BALRSAVE 
BALBO BALR1 BALR8 CPEXADD CPEXBLOK CPEXR11 CPEXSIZE CPID D!!KCKP DKKDS1'CB DMKFREE DMKFRET JDMKPTRXX 
DMKQCNW'l' DMKSTKCP DMKSYSOW FFS F'lR70KB F1 F3 F4 IOBCYL IOBFp·NT 10SLOK LOCK IWRET 
OPERATOR OWNDLIST OWNDRDEV PROCIO £IS! BDEVALLN RDEVBLCK BDEVCODE RDEVCYI. RDEVFIOB RDEVFLAG RDEVFTR lRDEVPAGE 
RDEVPNT RDEVPREF RDEVBECS RDEVTYPE RECBLOK RECCYL RECIUP BECMAX RECPRT RECS !:;?;E lUCUSED RO lR 1 
R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 118 
R9 SWPCYL SWPDPAGE SWPFLAG SWPRECKP TYP2305 TYP2314 TYP3330 TYP3340 TYP3350 V·MBLOK VMPDISK VHPDRUH n 

"tI 

DMKPRG ADSPCB APSTAT1 APTRAN APUOPER AQCNWT BRING CODE CPABERD CPCBEGO CPCREG8 CPEXADD CPEXSLOK ICPEXPROC ::I 
CPEXREGS CPSTATUS CPSUPER cO C1 C8 DEFER DHKCFKBK DHKDMPtK DKKDSPA I:MKDSPB DMKDSPCH DHKDSPRU 0 

DMKLOKDF DMKLOKSY DMKPERIL DMKPRVLG DMKPTRAN DMKQCNWT DHKSTKDE DHKTRCPG DMKVATPF DMKVATPX IIMXVATSX DUMPSAVE ECBLOK 
p.. 
c:: 

ERRKSG EXTPERAD EXTPERCD FFS IRTPR INTPRL INTSVCL LCCK I,PU !ttR MORCLASS ~IORCODE MONREGS NORET I-' 
PERADD PERCODE PREFIXA PRNPSW PROBKODE PROPSW PSA QUANTUl'lR RUNCRO RUItUS ER 110 R1 R10 ('0 

I 
R11 R12 R13 R14 R15 R2 R3 RIl B5 R6 Ft7 R8 R9 t+ 

n START STOP SVCNPSW SVCOPSW TIMPB12 TEMPB14 TEMPB15 TIMEDISP 'l~IMER TRACCURB 1~RACEND TRACFLG1 TR1CPROC 0 
"tI TRACSTRT TRAC03 TRANMOD! TRCPG!l TREXADD TREXINTC TREXINTL TREXPERA 'l'REXPERC TREXPSW ,]~REXT TYPE VFAULT I 

t"I 
t:::I VMBLOK VMCFRUN VMCFWAIT VMDFTPNT VfilDSP VKDSTAT VMECEIT VMESTAT VMEXTC! VMEXW AIT nn'PRS VKGPRS VMIOPRD ~ ..... VMIOWAI'r VMOSTAT VMPAGEX VKPEND vt!PERCM VMPERPND VHPRGIL VlIPRGPND VMPSTAT VMPSW VftRSTAT VMSEG VHSBR t1' 
11 VMSVCPND VMTHOUTQ VMTRBRIN VMTRCTL V!TREXT V8TRPER VMTRPBG Vf!V370R YO Y2 Y4 Y6 ('0 

('0 I-' 
0 
rt DMKPRV ADSPCH Au'rRINS APSTAT1 APSTAT2 A~ITRAN APUOPER BRING CBANID CL!S£15t CPCREGO CPEIADD CPEXBLOK CPEXREGS (1 

0 CPKICON CPPTLER CPSTAT2 CPUID CI'UftCELL CPUSER CPUVERS) cO C1 c14 C15 C6 DEFER 11 
11 0 ..... DMKDSPA DMKDSPB DMKDSPCH DMKDSPRU D~IKHVCAL DMKLOKDF DMKLOKSY DftKPERIL DJ'lKPRGSM DMKPSAFP JDMKPSASP DMKPTRAN DMKSCMVU en 
('0 DMKSTKD~ DMKTMR DMKTMRCC DKKTftU sp D~IKTKRTR DMKTRCPB DMKTRCPV DftKVATAB DHKV1TAT DMKVATEX lDftKVATLA DMKVATRN DKKVSIEX en 
en DMKVSIVS ECBLOK EXTCRO EXTCR9 EXTMODE EXTPERAD EXTSHCRO FFS F15 F16 JI."240 F4 F5 ~ 

F6 F60 F7 INTPR INTPRL LOCK LOCKS!V LPU1DDR I!NCLIN5T MNCOS 1M PERGPRS PERSALT PROBHODE ro 
PROPSW PSA RCHBLOK RCHSTIDC ReUBLOK RCUCHA RCUPRIME RCUSUB l~CUTYP]~ RDEV1:ILOK IRDEVCUA RUNCRO RO t-'tI 

('0 

~ R1 R 10 R 11 R12 R'13 R14 R15 82 R3 R4 i5 R6 R7 11 
I R8 R9 SAVE SWPFLAG SUPKEY 1 SWPSHR TEKPSAVE TRANKODE TREICR9 TREX1/LAG ~rREX INTC TREX IN 1 TREXNDSP ('0 

l'.J TREXNSI TREXPERA TREXT TYPE VCHBLOK VCBBMI VCBCUTEL VCBSEL 1fCBTYPB VCUBI.OK 'fCUDVTBL VDEVBLOK VDEVDED I:' 
ex> 0 
w VDEVREAL VDEVSTAT VDEVTYPC VHBLOK VUCPUID VKCUSTRT VI!DFTPNT V"DSP 'fMDST AT V8DVSTRT 'WftECEXT VMESTIT VKEXTCft ('0 



-' !!ODULE EXTERNAL REFERENCES (LIBELS lND !!ODULES) n I 
tv I'tI 
CD 

01: ..c:: VlIEXTPND VlIEXWAIT VlIGPRS V!!INO VlIINST V!!INVP1G V!!IIVSEG VI!IOINT V!!IOLOG VKIOPND V!!!!lDDR VKKCR6 VKKICRO 0 
V!!l'JPROB VlINEWCRO V!!PEND V!!PERCK V!!PERPND V!!PGPND VKPRGIL VI!PST1T VKPSW V!!PXINT VKRE1L V!!RST1T VKRUN ~ 

H VlISEG VlITRBRIN VKTRCTL V!!TREXT VMTRPER V!!TRPRV VKVCRO V!!VCR14 V!!V370R = t:x:I I-' 
01: cy 

D!!ltPSl lCORETBL ACTIVTRO lDSPCH AFREE lLOKSP APSTAT1 lPUCPER lSYSOP lSYSV!! BUSY CL1SGRAF CL1STER!! CODE 
-< CORFLAG COR SHIRE CORTABLE CP1BEND CPCREGO CPCREG8 CPEX1DD CPEXBLCK CPEXREGS CPEXR 11 CPEXSIZE CPR UN CPST1TUS r+ 
::c 9 , CPSUPER CPWAIT CRESIlID CSW CUE CO C8 DKKCPE DMKDKPtK DKKDSPCH D!!KDSPE DKKDSPRU DKKEXTSL 
w DKKEXTSP D!!KFREE DKKFRET DlIKLOKDF D!!KLOKSP DMKLOKSY DI!KLOKTR D!!KLOKV!! DMKPRVI!A D!!KPTRIN D!!KPTRLK DKKOCNCL D!!KQCNWT t-' 
....,J D!!KRIOCC D!!KRIOCH DMKRIOCT Dl'JKRIOCU D!!KRIODC DlIKRIODV D!!KRICPR DI!KRIOPU D!!KRIORD DlIKRIOUC DI!KRNBND DMKRSPAC DlIKRSPPR ~ 

0 tr 
DMKRSPPU DlIKRSPRD DlIKSCHTQ D!!KSCNRD D!!KSTKIO DMKSTKMP DI!KSVCNS D!!KSYSCS DMKSYSLC D!!KSYSOP DMKSYSV!! D!!KTMRSN DMKTMRVT CD 

U2 DUMPSAVE EXOPSW F15 F2 F240 F4095 F60 F8 INTEX INTEXF INTKFLIN LOCK LPU1DDR I-' 
"<: NICBLOK NICNAlIE NICSIZE NICUSER NORET PREFIXI PREFIXB PROCIO PSI PSARSV6 QU1NTUMR RDEVBISE RDEVBLOK n en 
rt' RDEVFL1G RDEVHIO RDEVNICL RDEVTYPC RtEVUSER RUNUSER RO R1 R10 R11 R12 R14 R15 H 
CD R2 R3 R4 R5 R7 '?.9 SI! START TEMPS AVE TII!EDISP TII!ER TRACCURR TRACEND 0 

[I) 
iii TR1CFLG1 TR1CPROC TR1CSTRT TRAC01 TRCEXT TRQBBPNT TROBFFNT TBOBLOK TBOEVAL TYPE VMBLOK VI!CPUTMB V!!DISC [I) 

t-' Vl'JDSP VMDSTAT VlIESTAT V!!EXTCM VMFPRS VMGPRS VlWST1T V!!PSW VKOSENt VKSHB VMSYSOP VMTER!! VlITLEVEL 
~ 0 VlITMOUTQ VlITlIRINT VKTRl'JID W1ITEND XPAGNU!! X2048BND yO Y2 Y4 Y6 ZEROES CD \Q 

""'" 
t-'h 

n D!!KPTR ACORETBL lDSPCH AEXTSP AFREE AFRET lPSTAT1 APSTIT2 lPTRAN lPUCPER lQCNWT IRIODV lSYSVlI lVMRE1L CD 
11 

~ 
BALRS1VE B1LRO B1LR2 BRING CORBPNT CORCFLCK CORCP CCRFLAG CORFLUSH CORFPNT CORFREE CORIOLCK CORLCNT CD 

t:::I CORPGPNT CORRSV COR SHARE CORSWPNT CORT1BLE CORVK CPEXIDD CPEXBLOK CPEXFPNT CPEXKISC CPEXRO CPEXR1t1 CPEXR13 t:::I 
~ CPEXR2 CPEXR7 CPEXR9 CPEXSIZE CPPTLBR C1 DEFER DI!KBLDRT DMKCVTIE DMKDSPCB D!!KDSPNP D!!KFRE1P DMKFREE n 

CD 
I'tI DKKFRET DKKFRETR DlIKLOKDF DMKP1GIO D!!KPAGO DKKPGTPG DMKPGTPR DMKQCNWT DMKSCBtL DMKSCBN1 DMKSCHN2 DMKSTKCP DKKSTKMP 
H DMKSTKOP DKKSYSCS D!!KSYSOW DKKSYSRM FFS FREEO FREES1VE FO F1 F16 F2 F4096 IOERETN 
0 IPU1DDRX LASTUSER LOCK LOCKLIST LOCKSAV LPUADDR MICBLCK !!ICVTI!R NEWPAGES NORET OWNDLIST OWNDRDEV P1GACT 
tT 
I-' PAGB!!P P1GCORE P1GINV1L PAGREF PAGSHR P1GSTlIP P1GT1ELE PIGTONLY PAGTSWP PGRE1D PGWRITE PREFIXA PREFIXB 
CD PROCIO PSA RDEVBLOK RDEVTYPE RO R1 R10 R11 R12 R13 R14 R15 R2 
a R3 R4 R5 R6 R7 R8 R9 SlVE SIVE1R!1 SlVEPROC SIVEREGS SAVERETN SAVERO 
t:1 Sl VER1 SAVER11 SIVER12 SAVER13 SAVER2 51 VER3 SAVER7 SAVEWRK1 SlVEWRK2 SlVEWRK6 SAVEWRK8 SIVEWRK9 SEGINV 
co SEGPAGE SHRFL1G SHRNOPRT SHRSEGCT SHRT1BLE SIGEl'JS SIGEXT SIGQUI SIGRES SIGXC SWPILLOC SWPAPP SWPCHG1 
r+ SWPCHG2 SWPCODE SWPCYL SWPDP1GE SliPFL1G SWPFL1G2 SWPKEY1 SWPKEY2 SWPRECMP SWPREF1 SWPREF2 SWPSHR SWPTABLE CD 
H SWPTRARS SWPVP1GE SYSTEM TE!!PRO TE!!PR1 TE!!PR2 TIKEDISP TI!lER TypE Typ2305 VF1ULT VKBLOK VKCPWIIT .. VlIDSP VKDSTAT V"ELIG VKESTAT V!!FLPAG VKINO VMINVFIG V!!LOCK VKLOCKER VKK1DDR VKKCR6 VKMVTKR VMNDCNT 
""'" t:::I VKOST1T VKP1GES VKPGREAD VKPGRINO V!lPGWAIT VKPGWRIT VM~STAT V!lRON VKRPAGE VKRST IT VKSEG VKSHR VKSIZE 
III V!!STE1LS VMSTOR V"TIKER VKTLEVEL VMTON VMWCNT VftXPG XF1GNUK XTNtLOCK ZEROES 
r+ 
.... " DMKQCN ADSPCH 0 lFREE IF RET lLARK APST1T1 APTRAN lPUOPER lOCNWT ASYSCP B1LRS1VE B1LR11 BLINKS BRING 
t:::I CL1SGR1F CLASSPEC CLASTERK CONADDR CONCNT CONCNTL COND1TA ceNDWC CONOUTPT CONPIRM CONPNT CONRESP CONRETN 
I COBSPLT CONSTAT COR SYNC CONT1SK CONTSIZE CONTSKSZ CON USER CFEX1DD CPEXELOK CPEXREGS CPEXR12 CPEXR2 CPEXSIZE I 

-< C1 DEFER DFRET DKKCNSIC DMKCVTAB DMKCVTBD DftKCVTBB DftKCVTDT DMKDSPCB DMKFREE DMKFRET DMKGRFIC DKKGRTDS 
0 DKKLOKSW DI'!KPTRIN DMKRGBIC DMKRNBIC tftKSCHDL D!!KSCBRT DMKSCBST DI!KSCNRD DMKSCNRN DMKSTKCP DMKSYSNM DMKVSPVP EDIT I-' 

= F1 F4095 F9 INHIBIT LOCK LOGDROP LOGHOLD I!NCLRESP I!NCCERD MNCOERD MNCOWRIT NIC1PL NICBLOK 
II NICLLEN NICSIZE NICTMCD NOAUTO NORET NOTIKE NOTRESP OPER1TOR PRIORITY PROCIO PSI RDEVACTV RDEVAPLP co RDEVBLOK RDEVCOR RDEVDROP RDEVFLAG RDEVGRTY RDEVLLEN RDEVNICL RDEVSTI2 RDEVTMCt RDEVTYPC RDEVTYPE RO R1 
-' R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 

R9 SAVEAREI SlVEREGS SAVERO SAVER1 SAVER11 SAVER2 SAVER3 SAVEWRK1 SAVEWRK2 SlVEWRK3 SlVEWRK4 TEKPSAVE 



KODULE EXTERNAL REFERENCES (LABELS AND l!ODULES) 

TIl!EDISP TRQBIRA TRQBLOK TRQBSIZE TRQBUSER TRQBVAL TYPBSC UCASE VDEVBLOK VDEVC:SPL VtEVFLAG VDEVSFLG 'WDEVTERK 
VKBLOK VKCF VKCFREAD VKCFWAIT VKCOl!ND VKCONBUF VftCONLN VftDELAY VKDISC VftDVS'rRT VMGENIO VftKILL '~MLOGOFF 

VftLOGON VKKCODE VftftLEVEL VKMSTKP VKftTEXT Vl!OSTAT VPlQSTAT Vt!RBSC VftRSTAT VKSEG VftSYSOP VKTERK 'V'ftTRIHD 
VMUSER VKVIRCF VKVTERK XPAGNOM 

Dft~RGA ADSPCH AFREE AFRET APSTAT1 APUOPER ASYSVM ATTR2 ATTR457 ATTR7 EALRSAVE 'EILANKS BRING BSCA USER 
BSCBLO~ BSCCNT BSCCOPY BSCECCw1 BSCECCW2 BSCENQ BSCETE BSCFLAG ESCFLAG1 BSCFORCE I!SCHALT BSCIGN BSCINBID 
BSCINDEX BSCLOG BSCOPIED BSCPA 1 BSCPCCW1 BSCPCCW2 BSCPCCW3 BSCPCCW4 ESCRCVD BSCREID IISCREGEN BSCRESP BSCRPTR 
BSCRROBN BSCRSTRT BSCRVI BSCSCAN BSCSCCW1 BSCSCCW2 ESCSCCW3 BSCSEL ESCSIND ESCSENSE ESCSIZE BSCSIZE1 BSCSPTR 
BSCTMRQ BSCTSTRQ BSCUCOPY ESCUECCW EUFCNT BUFFER BUFINLTIJ BUFSIZE CC CD CE CLASTERK CONACTV 
CONADDR CONCCW 1 CONCCw2 CONCCW3 CONCCW4 CONCNT COtfCNTL CCNDATA C:ONDCNT CONESCP CONLABEL CONPARM CONPNT 
CONRESP CONRETN CONSTAT CON TASK CONTSIZE CONTSKSZ CONUSER CFEXADD CPEXELCK CPEXRO CPEXSIZE C1 DE 
DEFER DMKBLDVft DKKCFftAT Dl!KCFKBK DMKCFMEN DKKCNSED DftKCVTUI DrlKCVTED DftKCVTEH DftKCVTDB IlftKCVTHB DMKDSPCH DrlKERKSG 
DK~FREE DKKFRET DKKIOERN DKKIOSQR DKKLOKSW DKKPTRAN DMKQCRCL DftKQCNET DftKQCNTO DKKQCNWT DMKRGBEN DKKRGBIC DftKRGBKT 
DK~RGBSN DrlKSCHRT DKKSCHST DMKSCNRD DKKSCNRU DKKSTKKP DKKTBLGR DPlKTBLUP DMKTEMTI DKKTBMZI HDIT ETX EUA 
FTRDIAL FO F1 F2 F20 F3 F4 F4095 F5 F6 F8 IC INHIBIT 
IOBCAW IOBCC3 IOBCP IOBCSW IOBFATAL IOBFLAG IOEIOER IOBIRA IOELINK IOBLOK IOBMISC IOBMISC2 IOBRADD 
IOBRCNT IOBRSTRT IOBSIZE IOBSPEC IOBSTAT IOBUNSL IOBUSER ICERBLOK IOEREXT IOERSIZE I.OCK LOGDROP LOGHOLD 
KNCLRESP KNCOERD NICALRl'l NICAPI. NICATRB NICBLOK NICCARD BICCORD NICCFtfA NICDIAG }!ICDISA NICDISB NICENAB 
BICFLAG NICFMT NICHOLD NICLGRP NICl'lORE NICNAME NICNTRL NICPOLL NICPRceN NICQPNT IrICREAD NICRSPL NICRUNN 
NICSELT NICSIO NICSIZE NICSTAT NICTABF NICTERft NICTEXT NICTMCD NICTRQ NICTYPE IrICUSER NIC3275 NORET n 
NOT EXT NOTIME NOTRESP PREFIXA PilOCIO PSA RA RDEVELOK RDEVEse RDEVCON RDEVDISA RDEVDISB RDEVENAB I'd 

RDEVFLAG RDEVFTR RDEVKAX RDEVNICL RrEVNRDY RDEVPDLY RDEVRSVD RDEVSTAT HDEVType RDEVTYPE UDEVWAII RO R1 t:J: 
R10 R11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 0 
R9 SAVEAREA SAVER2 SBA S1 SILl SVftSTAY SVftUNLOK SYSTEM TABEND TEMPRO TEKPR7 TIMEDISP PI 

TRQBIRA TRQBLOK TRQBSIZE TRQBUSER TEtQBVAL TYPBSC UCASE UE VCOtfCTL VCONRESZ VCONRBUF VCONRCRT VDEVBLOK ~ ..... 
VDEVCON VMBLOK VMCF VKCFWAIT VIliDVSTRT VKGENIO VKLOGeFF VBLOGON VMMCPENV VMKLEVEL ~rMftLINED VMOSTAT VMPA2APL <1> 

VMPFUNe VMPXINT VKQSTAT VftRSTAT UISEG VMTERM VftTLEHD VftVTERft weC3 WCC4 WCC6 XINTBLOK XINTCODE I 
r+ n XINTNEXT XINTSIZE XINTSORT XTNDLOCK 0 I'd I 

t::I DKKRGB ADSPCH AFREE AFRET ALARft APSTAT1 APUOPER ASYSV!! ITTR2 ATTR457 ATTR7 lBALRSAVE BRING BSCAUSER 1:'"1 
III ...,- BSCBLOK BSCFLAG BSCFLAG1 BSCHALT ESCINBID BSCLINE BSCPCCW1 BSCPCCW2 BSCPCCW4 ESCRC:VD lBSCREAD BSCRESP BSCRROBN t::r H 

<1> BSCSCAN BSCSCCW1 BSCSCCW2 BSCSCCW3 BSCSEL BSCSIZE BSCSIZE1 BSCSIZE2 BSCSPTR BUFINLTH CC CD CONADDR <1> 
() CONCCW1 CONCCW2 CONceW3 CONCCW4 CONCNT CONCNTL CONDATA CCNDWC CONESCP CONLI.EEL CONOUTPT CONPARft CONPNT 

I-' 

r+ CONRESP CONRETN CONSTAT CON SYNC eONTASK CONTSIZE CONTSRSZ CONUSER CPEXAtI~ CPEXBLOK CPEXSIZE C1 DEFER n 0 
H DKKBOXBX DMKDSPCH DMKFREE DMKFRET DflKlOSHA DKKIOSQR DI'fKLORSW Dl!KPTRAN DftKQCNET DKKRGAlN :DftKSCHRT DMKSTKCP DMKTBLGR H 

0 ...,- DMKTBLRG DMKTBfilTO DMKTBMZO ETX F,)[RDIAL F1 F255 F256 F4 F4095, IC INHIBIT IOBCAW [I) 
CD IOBCP lOBFLAG lOBIOER lOBIRA lOBLOK IOB!!ISC IOB!!ISC2 ICBRCNT IOBRSTRT IOBSIZE IOBSPEC IOBSTAT lOB USER [I) 
[I) 

IOERBLOK IOEREXT IOERSIZE LOCK LOGDROP LOGHOLD NICALRft 'NICAPL NICATRE NICBIIOK lUCCORD NICDIAG NICDISA !XI 
NICDlSB NICFLAG NICFKT NICHOLD NICftORE NICNTRL NICPOLL NICPROCN NICQPN'f NICR1UD l~ICRUNN NICSELT NICSIO <1> 
NICSIZE NICSTAT NICTEXT NICTftCD NICTRQ NICUSER PRIORITY PROCIO PSA QUEU1: III RDEVAIOB RDEVBLOK H\ 

..... RDEVBSC RDEVCON RDEVDED RDEVDISA RDEVDISB RDEVFLAG RDEVFTR RDEVMAX RDEVNICL RDEVlIlRDY iRDEVRSVD RDEVSTAT RDEVWAII <1> 
H I RO R1 R10 R11 R'I2 R13 R14 R15 R2 R3 lR4 R5 R6 <1> 

~ 
ex> R7 R8 R9 SAVEAREA SJ\VEREGS SAVER2 SBA SF SILl SVftS'l'AY 5YSTEft TEftPR3 TIMEDISP 1:1 

n 
U'1 TRQBLOK VMBLOK VKGENIO VKLOGOFF VI!RSTAT VftSEG Vl!TLEND VMTRKID weC3 WCC5 WCC56 WCC6 <1> 



-' KODULE EXTERNAL REFERENCES (LABELS AND KODULES) n 
I I'Q 

N 
eX> 3: 
0'1 DKKRND BUFFER ERROR FFS FSCBFN INPUT ON RO Rl Rl0 Rll R12 R13 R14 0 

R15 R2 R3 R4 R6 R1 SAVEAR TEXT t:la 
c 

H ~ 
txI DKKRNH ABORT ADSPCH AFREE AFRET ALARM APSTATl APUOPER ACCNWT ASYSVK ATTN BALRSAVE BLANKS BUSOOT ~ 3: 

BUSY CACTDEV CACTLIN CACTLTR CC CCDESPID CDC CHC CKPBITS CKPBKSZ CKPBLOK CKPNAHE CKPRHAX c+ 
<: CKPSIZE CLASSPEC CPlDREJ CNTLBTU CODE CONACTV CONADDR CONCCWl CONCCW2 CONCCW3 CONCNT CONCNTL CONCOHND 9 :::J: CONDATA CONDCNT CONDEST CONESCP CONEXTR CONFLAG CONOUTPT CONPARK CONPNT CONRESP CONRETN CONRTAG CONRTRY " t-t 
w CONSPLT CONSRID CONSTAT CON SYNC CONSYSR CONTACT CONTASK CCNTC8D CONTSIZE CONTSKSZ CONUSER CPEXADD CPEXBLOK III 
-...J CPEXSIZE CRESCND CRESERL CRESIHD CSETDSPI CTRMLTR DE DFRET DISCEOC DISCNCT DMKBLDVH DPlKCFPlAT DMKCFMBK t:1' 
0 DPlKCNSED DKKCPVAE DPlKCVTBH DPlKCVTDT DHKDSPCH DHKERKSG D8KFREE DMKFRET DMKICERN DHKIOSOR D8KLOKSW D8KNLDR DKKNLEMP (J) 

~ 
Ul DKKOCNCL DKKQCNET DMKOCNTO D8KQCNWT DPIKRIORN DMKSCNAU DMKSCMRO DMKSTKCP DMKVSPRT EDIT ERR8SG ERROR Fl 
"< F16 F256 F4 F4095 F60 F8 IL INHIBIT INTRIO IOBCAlJ IOBCCl IOBCC3 IOBCP n 
Ul H 
r+ IOBCSW IOBFLAG IOBIOER IOBIRA lOB LINK IOBLOK IOB8ISC IOB8ISC2 IOBRAtD IOBRCAW IOBRCNT IOBRSTRT IOBSIZE 0 
C1) IOBSPEC IOBSTAT IOBONSL IOBOSER IOERBLOK IOERDATA IOEREXT IOERSIZE IPLREO LOCK LOGDROP LOGHOLD NICATOF Ul 
e NICATTN NICBLOK NICCIBPI NICDED NICDISA NICDISB NICERAB RICEP8D RICERLK RICFLAG NICLIRE NICLTRC NIC8TA Ul 

t-t NICNA8E NICNTRL NICPSUP NICQPRT NICRCNT RICSESN NICSIZE NICSTAT NICTELE NICTER8 NICTYPE NICOSER NOAOTO I:tI 
0 NO RET OPERATOR PCI PREFIXA PRGC PRIORITY PROCIC PRTC PSA RDBOFLN RDBUFNO RDEVAOTO RDEVBLOK C1) 

\Q RDEVBUSY RDEVCKPT RDEVCON RDEVDED RDEVDISA RDEVFLAG RDEVLCEP RDEVLNCP RDEV8AX RDEVNCP RDEVNICL RDEVRRDY RDEVRCVY I-h 
1-'" C1) 
(1 RDEVRSVD RDEVSCED RDEVSLOW RDEVSTAT RtEVTBTO RDEVTYPC RDEVWAIT READBOF READNR8 RO Rl Rl0 Rll H 

R12 R13 R14 R15 R2 '1l3 R4 R5 R6 R1 R8 R9 SAVEAREA CD 
III SAVEREGS SAVERO SAVERl SAVER2 SILl SVMSTA Y SVKORLOK SYSTEK TEMPSAV! TIHEDISP TRACCORR TRACEND TRACFLG2 ::I 
::I (1 
AI TRACPROC TRACSTRT TRAC 11 TRCNCP TYP3705 UC OCASE OE VMBLCK VKCFWAIT VMLOGON VM8CPENV V88LEVEL C1) 

I'd VKOSTAT VKRSTAT VMSLEEP VMTR8ID V80SER V8VIRCF WRITBRK WRITEOT WRITNRM X RIGHT 16 ZEROES 
H 
0 DKKRPA ACORETBL AFREE APSTAT2 APTRAR AVMREAL BRING CORCFLCK CORFLAG CORFPNT CORIOLCK CORPGPNT CORRSV CORSWPNT 
t7' CORTABLE CPEXADD CPEXBLOK CPEXFPNT CPEXRO CPEXSIZE CPPTLBR DEFER DHKFREE D8KPAGIO DMKPGSPR DHKPGTPR DMKPGTSP ~ 
CD DKKPTRAN DKKPTRFT DMKPTRUL DMKPTRWQ I:8KSCHDL DKKV81 PPS Fl F4 IOERETN LOCK 8ICBLOK 8ICVTKR 
a PAGCORE PAGINVAL PAGREF PREFIXB PSA RO R1 Rll R12 R13 R14 R15 R2 
t1 R3 R5 R7 R9 SAVEAREA SAVEREGS SAVERl SAVER2 SAVEWRK 1 SAVEWRK2 SWPCHGl SWPCHG2 SWPCYL 
CD SWPFLAG SWPRECMP SWPSHR SWPTRANS SYSTEM VKBLOK VMESTAT V8EXWAIT V8INST VMINVPAG VHMADDR VMMCR6 VMKVTMR 
r+ VKNORON VKPAGES VHPGWAIT VMRSTAT VMTIMER VMWCRT XPAGN08 ZEBOES CD 
H 
iii! DKKRSE ACNTBACK ACNTBLOK ADSPCH AFREE AFRET APSTATl ATTR BOSOOT CC CCC CtC CE CHC 
1-'- CLASURI CLASORO C8DREJ COE DATACHK DE D8KCVTBD DHKCVTBH D8KDSPCH D8KER8SG D8KFREE D8KFRET D8KIOESD t::I 
III DKKIOEST DKKIOSQR D8KHSWR DHKRSPPR DMKRSP83 EQCHK FTREXTSN Fl F15 F3 F4 F7 F8 
r+ IFCC INTREQ IOBCAW IOBCCl IOBCC3 IOBCSW IOBERP IOBFATAL IOBPLAG IOBIOER IOBIRA IOBLOK IOBMISC 1-'- IOBKISC2 IOBRADD IOBRCAW IOBRCNT IOBRSTRT IOBSIZE lOB SPEC IOBSTAT IOBTIO IOBOSER IOERACT IOBRBLOK IOERCCRA 0 
t::I IOBRCCRL IOERCBKD IOERCSlJ IOBRDATA IOERDEPD IOERDERD IOBRECSW ICERERP IOBRETRY IOEREXT IOERFLGl IOERFLG2 IOERFLG3 
I IOERIGN IOERIND3 IOERINFO IOERLEN IOERNOM IOERPEND IOERPBT ICERREAD IOERSIZE IOBRSNSZ IOBRXERP LOCK PCI I 

-< PRGC PROCIO PRTC PSA RtBVACNT RDEVAIOB RDEVBACK RDEVBLOK RDBVEOSY RDBVDELP RDEVFLAG RDEVFTR RDEVIOER 
0 RDEVNRDY RDEVRSTR RDEVSPL RDEVSTAT RtEVTERM RDEVTYPC RDEVTYPE READBOF RO Rl Rl0 Rl1 R12 
~ R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS c .. SA VEWRKl SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK6 SFBFILID SFBFLAG SFBLOK SFBPNT SFBRECER SFBSHOLD SILl SKIP 
CD SK TYPPON TYP1403 TYP1443 TYP2501 TYP2520P TYP2540P Typ2540R TYP3203 Typ3211 TYP3505 TYP3800 UC 
-' VKBLOK VKCF VMOSTAT XOBRCCWl XOBRCCW2 XOBRCCW3 XOBRCCW4 XOBREXT XOBRFLAG XOBRKISl XOBRMIS2 XOBRRTl XOBRRT2 

XOBRRT3 XOBRRT4 XOBRRT5 XOBRBT6 XOBBSIZE XOBRSTAT XOBRTl XOBRT2 XOBRT3 XOBB010 XOBR150 XOBR180 XOBR512 



MODULE EXTERNAL REFERENCES (LABELS AND MODULES) 

ZEROES 

DMKRSP ADSPCH AFREE AFRET ALARM APSTAT1 APTRAN APTRLI( A(;CNWT ASYSVM ELANKS ERING EUFCNT EIUFFER 
BUFNXT BUFSIZE CC CCC CDC CE CHGSFB CLASURI CLASURC CPEXAIlD CPEXBLOK CPEXSIZE C:1 
DE DEFER DMKACOPU DMKCKSPL DMJ(CSOSD DMKCVTBD DMKCVTEH D!!KCVTDT DMKDSPCH DMKERllSG DMKFREE DMKFRET DMKIOSQR 
DMKOPRWT DMKPGTSG DMKPGTVG DMKPGTVR DMJ{PTRAN DMKQCNWT DMKRPAGT DMKRPAPT DMKRSEBB DMKSC1IFD DMKSCNRD DMKSCNRN IH'lKSCNRU 
DMKSEPSP DMKSPLCR DMKSPLDL DMKSPLOR DMJ.<STKCP DMKSYSOC DMKSYSCli DMKSYSBM DMKSYSTP DMKSYSWM DMKTCSCO DMKTCSET DMKTMRPT 
DMKUDRFU F24 F4 F4095 F4096 F8 IFCC IL IOBCAW IOECC"' IOBCP IOBCSW ][OBERP 
IOBFATAL lOB FLAG IOBIOER IOBIRA IOBLOK IOBMISC IOBRADD ICBRCAW IOERCNT IOBRS~~RT IOBSIZE lOB SPEC J[OBSTAT 
IOBUNSL IOERBLOK IOERCCRA IOERCCRL IO:ERCSW IOERDATA IOERDEPD ICERDERD IOERERP IOEREXT IOERFLG1 IOERSIZE LOCK 
NORET OPERATOR PROCIO PSA RD1!!VACNT RDEVBACK RDEVBLCK BDEVBUSY BDEVCLAS RDEVDED RDEVDELP RDEVDISA HDEVDRAN 
RDEVFLAG RDEVIOER RDEVLOAD RDEVMAXP RD:BVNRDY RDEVOVLY RDEVPUBG RDEVRSTB RDEVSEP RDEVS1?AC RDEVSPL RDEVSTAT HDEVSTA2 
RDEVTERM RDEVTYPC RDEVTYPE RECBLOK RECCYL RECMAP RECPNT BECSIZE RECUSED RSPBF'lIO RSPBF1VL RSPBF2IO nSPBF2VL 
RSPDPAGE RSPDPAG2 RSPFLAG1 RSPLCTL RSPMISC RSPBPAGE RSPRPAG2 RSPBSTBT BSPSFELK RSPSIl~E BSPVPAGE RSPVPAG2 nO 
R1 R10 R 11 R12 RB R14 B15 R2 R3 R4 R5 R6 II7 
R8 R9 SAVEAREA SAVEREGS SAVERO SFBCLAS SFBCOFY SFBFILID SFBFLAG SFEFL;lG2 SFBFLASH SFBFNAME SFBFTYPE 
SFBINUSE SFBLAST SFBLOK SFBORIG SFBPNT SFBBECER SFBRECNO SFERECOK SFEBECS SFBREQUE SFBRSTRT SFBSHOLD SFBSIZE 
SFBSTAR'!' SFBTICER SFBTYPE SFBUHOLD SFBUSER SILl SKIP SPLINK SPNXTPAG SPPREPAG SPRECNUM SPRIHSC SPSIZE 
SYSTEM TYPPRT TYPPUN TYPRDR TYP2540R TYP3800 UC OE VMELCK VMSEG 

DMKSAV ALARM CAW CC CE CSW DE DMKCKF DMKCKPLD DMKCKPRS DMKCK:PST DMKCKPT DMKCPICD lDMKCPINT 
DMKCVTBH DMKOPRWT DMKSYSNU DMKSYSRS DMKSYSTP DMKSYSTZ DMKSYSVI~ EXNPSW F1 F2 F'3 F4 INTREQ n 
INTTIO IONPSW IOOPSW LOCK MCNPSW PRNPSW PSA PSTABTSV EO R1 R10 R11 JR12 tt:I 

R13 R 14 R15 R2 B3 R4 R5 B6 R7 B8 R.9 SILl SKIP tJ: 
START TEMPR2 TEMPR4 TEMPSAVE TYP2305 Typ2314 TYP3330 TYP3340 TYP3350 0 

p, 

DMKSCH ACTIVTRQ ADSPCH AEXTSP AFREE AFRET ALOKSP APSTAT1 ll.PUOPEB ATMRSN AVMREAL EALRSAVE BALR 11 CODE d 
I-' 

CPBUN CPSTATUS CPSUPER CPWAD~ C1 DMKCVTAB DMKDSPCH DMKDSPNP I1MKFBEE DMKFRET DMKLOKDS DMKLOKRL DMKLOKTR CD 
DMKMIDNT DMKPTRRL DMKPTRRS DMKPTRUC :ECELOK EXTCPTMR EXTCPTR(; I~FS F1 F10 1'15 F16 F3 I 

t+ n F8 IDLEWAIT IONTWAIT IPUADDRX LOCK LOCKSAV LPUADDB HNCLSCH ~INCCAEL MNCOAQ MNCODQ PAGELOAD PAGEWAIT 0 tt:I PREFIXA PREFIXB PROBSTRT PROBTIME PROCIO PSA Q1DBOF RUNUSEB EtO B1 H10 R11 R12 I 
t:=' R13 R14 R15 R2 R3 R4 R5 H6 1t7 R8 n9 SAVE SIGWAKE I:"" 

PI 
1-" SIGXC START STOP TEMPR " TEMPR14 TEMPR15 TEMPB4 TEMPS AVE 'l~IMEDISP TIMER '1~RACCURR TRACEND TRACFLG1 tr H TRACPROC TRACSTRT TRAC08 TRAC09 TRCDROP TRCSCH TRQBEPNT TBQBFPNT TRQELOK TRQEQUE TRQETOD TRQBVAL TYPE CD 
CD I-' n 'MAEX VMAEXP VMBLOK VMCOMP V!IICPUTMR V"CPWAIT VMDBOF1 VMDSP VMDSTAT VMECEXT VMELIG VMEPRIOB VMHIPRI 
t+ VMIDLE VMINQ VlUOINT VMLONGWT Vl!ILOPRI V"NORUN VMPAGES VMPEND VMPGRE1D VMPGBINQ VMPRIDSP VMPSTAT VMPSWAIT n 0 VMPXINT VMQBPNT VMQFPNT VMQLEVEL nlQPBIOR VMQSEND VMQSTAT VMQ1 VMRDINQ VMRON VMRPAGE VMRPRIOB VMRSTAT H H 0 
1-" VMRUN VMSEG VMSTEALS VMSTKCNT nlSTMPI V"STMPT VMTIMEB VMTLEVEL VMTMINQ VMTMOUTQ VMTMRINT VMTODINQ VMTRQBLK en CD V"TSEND V"TTI"E VMUPRIOR VMVTIME nlV370R VMWSERNG VMWSPBCJ XINTBLOK XINTCODE XINTNEXT XINTPARM XINTSIZE XINTSORT en en 

ZEROES !::d 
CD 

DKKSCR ARIOCR ARIOCT ARIOCO ARIODe AIIIODV ASYSVM BALRSAVE BALB1 lBALR2 EALR3 lBALR8 BLANKS BUFFER t-h - BUFNXT CLASDASD CLASSPEC CLASTERM CtASURI CLASURO FFS FTR2311E FTR2311T FO lF5 F7 PSA CD 
t1 I RCHADD RCHBLOK RCHCUTBL RCUADD RCUBLOK BCUCHA RCUCHC RCUDVTBL RCUPBI"E RCUSUE RCUTYPE RDEVADD RDEVBLOK CD tv 

RDEVDED RDEVDISA Rl)EVFLAG RDEVLNKS RDEVMCUT RDEVSER RDEVSIZE BDEVSTAT ltlDEVTYPC BO R1 ==' CX> RDEVCUA RDEVCUB n 
-..J R10 R11 R14 B15 R2 R3 R4 R5 R6 R7 R8 R9 TYPCTCA CD 



-" MaDOLE EXTERNAL REFERENCES (LABELS AND KODULES) (') 

I I'd 
I\.) ::c 0) 

0 co TIPIBKl TYPPRT TIPPUN TYPRDR TIPTELE2 TYP2311 TYP2700 Typ3210 TYP3705 TYP3851 ODEVBLOK UDEVFTR ODEVRELN PI 
VCHADD VCHBLOK VCHCUTBL VCOADD VCUBLOK VCODVTBL VDEVADD VDEVBLOK VDEVEED VDEVDET VDEVFLAG VDEVLINK VDEVRDO j;;; 

H VDEVREAL VDEVRELN VDEVSIZE VDEVSTAT VI:EVTYPC VDEVTIPE VDEVUSER VMELOK VKCHSTR'f VKCHTaL VMCUSTRT VMDVCNT VMDVSTRT 1-1 
l1:l VMLOGOFF VMLOGON VMPNT VMRSTAT VKUSER ZEROES '? :::c ("t 

-<d DKKSEP ADSPCB AFRET APSTATl APTRAN APTRLK ASISV" BRING CC Cl DEFER DMKBOXBX DKKCPEID DKKCVTBD 9 :::c Df'lKCVTBB Df'lKCVTDT DMKDSPCH DMKFRET tKKIOSQR DI1KPGTVG DfIIKPG'IVR Dt!KPTRAN DMKFTRU L DMKSCNRD DMKTCSSP FILE IOBCAR 1:"'4 "-w IOBCSW IOBFATAL IOBFLAG IOBIRA lOB LINK IOBLOK IOBlUSC IOEMISC2 IOBRSTRT IOBSIZE IOBSTAT LOCK PROCIO III 

~ PSA RDEVBLOK RDEVFLAG RDEVLOAI: RtEVSEP RDEVTYPE RO Rl Rl0 Rll R12 R13 R14 t:1' 
CD 0 R15 R2 R3 R4 RS R6 R7 R8 R9 SAVEAREA SAVEREGS SAVER 1 0 SAVER8 1-1 

ttl SAVEWRKl SAVEllRK2 SAVEliRKS SAVEllRK7 SAVEllRK8 SAVEWRK9 SFBCLAS SFEDATE SFEI:IST SFBFILID SFBFLAG2 SFBFNAKE SFBLOK (') 
'-< SFBORIG SFBRECNO SFBRSTRT SFBTIME SFBUSER SILl SKIP SYSTEK TIPPON TYP3800 UE VMBLOK VMSEG H Ol 0 r+ 
(!) DMl'{SEV ecc CCHCHNL CCHCMDV CCHCNTB CCBCPU CCHDAV CCHDI CCHINTFC CCHLOG70 CCHREC CCHSTG CCHOSV COMPFES Ul 

B COMPSEL COMPSYS CSW FFS 17 F8 HIOCCH IFCC IGELUIE IGPRGFLG IGTERMSQ IGVALIDB INTERCCH 
Ul 

t-t IOERBLOK PSA RTCODEl RTCODE2 RTCODE3 RTCODE4 RTCODE5 RTCODE7 RO Rl R12 R13 R14 !::O 

0 R15 R2 R3 R4 R9 SA VEAREA SAVEWRKl SAVEllRK9 TERKSYS TIOCCH XRIGHT16 CD 
i-h 

\Q CD ..... 
DPIKSIX CCBCHNL CCHCMDV CCHCNTB CCHCPU CCHDAV CCHDI CCHINTFC CCHLOG60 CCBBEC CCHSTG CCHUSV COMPFES COKPSEL t1 n CD CSi FFS Fl F7 Fe HIOCCH IFCC IGHLAKE IGPRGFLG IGTERMSQ IGV ALIDH IOERBLOK PSA t:" PJ BTCODEl RTCODE2 RTCODE3 RTCODE4 R'ICODE5 RO Rl R12 R13 R14 R15 R2 R3 C1 

l:;j 
q, R4 R9 SAVEAREA SAVEWRKl SAVEWRK9 TERKSYS TIOCCH XRIGHT16 CD 

t'lj 
DMKSNC APTRAN APTRLK ASYSVH BRING CCPADDR CCPARK CCPIUI!E CCFPSIZE CCPSIZE Cl DEFER DMKERMSG DMKPTRAN 1"1 

() DKKPTROL DKKRNTBL DMKRPAPT DMKSCNVS Fl F256 F4096 ICERETN LOCK NCPIUME NCPPAGCT NCPPNT NCPSTART 
t:Y' NCPTEL NCPVOL PSA RDEVBLOK RDEVCODE RDEVFLAG RDEVOWN RDEVTYPE RO Rl Rl0 Rll R12 1-1 R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS CD 
s SAVERO SAVER2 SAVER6 SAVEliRK 1 SAVEllRK2 SAVEllRK3 SAVEllRK4 SAVEllRK5 SAVEWRK6 SAVEllRK8 SAVEllRK9 SYSTEM TYP2314 
tJ TIP3330 TIP3350 VMBLOK VMSEG 
It) 
,:T DMKSPL ACCTBLOK ACCTDIST ACCTOSER ACORETEL AIDSFH ADSPCH AFREE AFRET APSTATl APTRAN APTRLK APUOPER AQCNllT 
It) ARIODV ARIOPR ARIOPO ARSPPR ARSPPU ARSPRD ASYSVt! BLANKS ERING CC CBGSFH CLASORI CPEXADD 1'1 
B CPEIBLOK CPEXREGS CPEISIZE Cl DF DEFER DELSFE DeKCKSPL DKKCVTHIJ DMKCVTDT DMKDRDDD DMKDSPCB DMKFREE ..... DMKFRET DMKIOSQR DMKLOKSli DKKPGTSD tKKPGTSG DMKPGTSR DKKPGTVG DMKPTRAN DtlKPTRLK DKKPTRUL DKKQCNWT DMKRPAGT DMKRPAPT ::::s 
III D"KRSPDL DftKRSPEI DKKRSPHQ DMKRSPID t~KSCNAU DMKSTKCP DKKSTKIO DlIKSYSOC DMKSYSOW DftKODRFO DMKODRMD DMKODRRV DftKVIOIN 
r+ FTR70MB FO Fl F2 F3 F4 IOBCAW IOSCP IOECSW IOECYL IOHFATAL IOHFLAG lOB IRA ..... IOBLINK IOBLOK IOHMISC2 IOBRADD IOHSIZE IOBSTAT IOBUSER ICBVADD LOCK NORET BOTRESP OliNDLIST OllNDRDEV 0 
l::' PCHCHN PROCIO PRTCHN PSA RIEVACNT RDEVHLOK RDEVCLAS RDEVDED RDEVDISA RDEVDRAIi RDEVFLAG RDEVFTR RDEVSPL 
I RDEVSTAT RDEVTYPE RDRCHN READ R!CHLOK RECPIiT RECSIZE RSPDPAGE RSPLCTL RSPRPAGE RSPSFHLK RSPSIZE RSPVPAGE 
I RO R1 Rl0 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 ~ 

0 R7 RS R9 SAVEAREA SAVEREGS SAVER11 SAVER7 SAVER8 SAVER9 SAVEllRKl SAVEllRK2 SAVEllRK8 SEEK 
f-I SFHCLAS SFBCOPI SFHDATE SFBDIST SFEDU~P SFBFILID SFBFIRST SFBFLAG SFHFLAG2 SFBFLASH SFBFRAKE SFHHOLD SFBLAST s:::: SFBLOK SFBKOR SFHROHLD SFBORIG SFHPRT SFBPURGE SFBRECED SFBRECNO SFHRECS SFBRECSZ SFHREQUE SFHRSTRT SFHSHOLD iii 
it) SFBSIZE SFBSTIRT SFBSTCPY SFBTIMl SFBTYPE SFBUHOLD SFBUSED SHOBLOK SHQSHOLD SHQOSER SILl SKIP SPCHAR 
-' 

SPCKOD SPCOPYFG SPENDSIZ SPFCB SPFLAGl SPFLSHC SPLIRK SPSIZE SVMSTAY SVKONLOK SYSTEM TIMEDISP TIPPRT 
TIPPON TYPRDR TYP1052 TYP2314 TIP3210 TYP3211 TYP3340 TYP3350 ODBFELOK ODHFS IZE ODBn ADD ODIRBLOK UDIRDISP 



MODOLE EXTERNAL REFERENCES (LABELS lND MODOLES) 

OM1CBLOK OfUCDIST VCHADD VCHBLOK VCIICOTBL VCOADD VCOBLOK VCUDVTBL VDEVADt VDEVBI,OK VIDEVCLAS VDEVCOPY V'DEVCSPL 
VDEYCSW VDEVDLY VDEVEITN VDEVFLAG Vt]~VFOR VDEVHOLD VDEVPE'ND VDEVSFLG VDEVSPL VDEVS'l~lT VDEVTYPC VDEVTYPE 'V'DEVIFER 
VM1COUNT VMBLOK VMCHSTRT VMCHTBL VMCUSTRT VftDIST VftDVSTRT VlU!LEV!L VlI!ftSGON VftSEG VII!OS!R VSPLCTL VSPSFBLK 
VSPSIZE VSPVP1GE VSPXBLOK VSPXCHAR VSPXCftOD VSPICPYF VSPXFCB VSPIFLG1 VSPXFLSB VSPIOVLY V:SPXT1G VSPXTGLlI l r SPXXUSR 
ZEROES 

DftKSSP ARIOCH ARIOCT ARIOCO ARIODV A T~rN BUSY CAW CC CD CE CI.1SDASD CL1SGRAF CLASTAPE 
CL1STERft CLASORI CLASORO CONPARM CP1(JID CPOVERSN CSW CUE DE DftKCP][NT DMKCVTBB DftKCVTBB DMKRIOCH 
DftKRIOCN DftKRIOCO DMKRIODV DMKRIOPR DMKRIOPU DMKRIORD DMKSYSHO DMKSYSTP ERROR EUI FTREITSN FTRUCS 1~4096 
IC INPOT IOBCSW IOBFATAL I018RCA1I IONPSil IOOPSlI ICPSW MCNPSW PRNPSW PSA RA HCHBLOK 
RCHCOTBL RCHSIZE RCOADD RCUBLOK RCaCHA RCUCHB RCOCHC RCUCHD RCUDVTBL RCUSI~~E ReUTYPE RDEVADD UDEVBLOK 
RDEVCLAS RDEVCUA RDEVFSEP RDEVFTR RDEVUIAG RDEVftAIP RDEVSIZE RDEVTYPC RDEVTYPE RDEVISEP RO R1 a10 
R 11 R12 R13 R14 R 1 ~5 R2 R3 R4 RS R6 R7 R8 119 
SAVEAREA SBI SENSE SF SILl Sft SYST!! TIC TYPPRT TYPPUl~ TYP2314 TYP2540P ~ryp2540R 
TYP3066 TYP 3210 Typ3277 TYP3340 TYP 3350 TYP3800 UC UE IRIGHT16 

DMKSSS ADSPCH AFREE AFRET APTRAN ARIODC ARIODV ATTN BLANKS BRING CLASD1SD CPEX1DD CPEXBLOK C:;PEXIUSC 
CPEXREGS CPEXRO CPEXR1 CPEXR11 CPEXR12 CPEIR3 CPEISIZE C1 DEFER DEMOO'NT DMKCVTBB DftKDSPCH lDftKERMSG 
DMKFREE DMKFRET DMKLNKSS DftKLOGSS DMKPTRAN DftKSCHRT DMKSCBST Dl!KSCNAU DftKSCNRU DMKSC'NVS IIMKSCNVO DftKSTKCP DMKVD1S1 
DftKVDAS2 DMKVIOMK F1 IOBBPNT IOBCYL IOBFLT IOBFPBT ICBLOK IOBRAtD IOBRSV3 IOBSIZE IOBSTAT IOBVADD 
LOCK ftOUNT ftSSERR MSSFLAGS MSSNEXT ftSSPRES ftSSRSRYI> MSSSER MSSSIZE MSSTA:SK1 !!SSTASK2 ftSSOSEB I!!SSVUA 
PSA PSAMSS RCHADD RCHBLOK RCUADD RCUBLOK RCUCHI RCUPRlftE ReOSUB RCUTYPE EttEVADD RDEVATT IRDEVBLOK n 
RDEVCOA RDEVDED RDEVDISI RDEVFIOB RDEVFLAG RDEVFTR RDEVLBKS BDEVftOOT RDEVCWN RDEVSEL RDEVSEB RDEVSIZE RDEVS'IAT t"d 

RDEVSYS RDEVTYPC RDEVTYPE RDEVOSER RO R1 R10 R11 R12 R13 Et14 R15 R2 t:J: 
R3 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS SlVERETN S AVER1 SAVER12 SAVER2 0 
SAVEWRK 1 SAYEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK5 SAVEWRK6 SAVEWRK'l SAVEWRK8 SYSVIRT TEMPS AVE TBQBIRA TRQBLOK TRQBSIZE ~ 

TRQBTOD TRQBOSER TRQBVAL TYP3330 UIEVADD ODEVBLOK UDEVLINK UDEVVSER VCHAID VCBBLOK VCBCOINT VCUADD VCUBLOK ,:I 
..... 

VCODVIN'C VDEVADD VDEVBLOK VDEVBND VtEVBOSY VDEVINTS VDEVPEND VDEVRELN VDEVSTAT VIRTUAL VMBLOK VMGPRS VMIOINT (1) 

VMIOPND VftPEND VftPSW VMSEG V!!USER ZEROES I 
n r+ 
t'd 0 

DftKSTK ALOKSP APSTAT1 APOOPER CPEXBLOK CPEXDEFR CPEIMISC CPEXPRIO CPEXPROC CPEXR11 CPEXTYPE ])MKDSPRQ DMKLOKDS F1 I 

t:=' IOBFPNT IOBLOK IOBOSER LOCK L1IUADDR LPU1DDRX PSI RO 81 R10 l~ 11 R12 R14 t"1 
III t-J. R15 R2 R3 R4 R C' R6 SWTHSAVE TYPE VMBLOK VMDEP'STK VMPEND VftPRRCT VMSTKCNT tr H .) 

(1) 
(1) 

C1 DftKSVC ADSPCH lFREE AFRET APAGCP AI'ST1T1 APTRAN APTRLK APUOPER lQCNWT ASYSVM IBRING CODE CPABEND ..... 
r+ CPCREGO CPCREG8 CPEXADD CPEXBLOK Cl'EXLPSW CPEIREGS CPEXR12 CPEXSIZE CPEXTYPE CPROlll CPST1TOS CPSUPER CO n 0 
H C1 C8 DEFER DFRET DlIKCFMBK DMKCVTBH Dl!KDMPDK :Dl!KDSPB lDMKDSPCB DftKDSPRU :DMKFREE DMKFRET DMKLOKDF H 
t-J. DMKLOKSY DMKPRGRF DMKPTRAN DMKPTRUL DHKQCNWT DMKSTKDE DMKSTKSli :Dl!KTRCIT DMKTRCPB DftKTEI.CSV :DMKVERD DMKVERO DOftPSAVE 0 
(1) til 
til ECBLOK EXTCR8 EXTftlSK EXTftODE Fl~S F4095 F60 INTSVC INTSVCL IOERl!TN 10M ASK LOCK LP01DDR til 

ftCIIEK RORET PREFIXl PROBMODE PSA PSACPXBP PSASVCCT QUARTUM QU1NTUMR RURCIIO RORPSW RUNUSER RO ~ 
R1 R10 R 11 R12 R'13 R14 R15 R2 R3 R4 :R5 R6 R1 (1) 

R8 SAYEAREA SAVENEXT SAVEPROC SllVERETN SlVERTN SAVERO SAVER12 SAVER13 SlVESIZE :SlVEWRK2 START STOP ~ 

~ SVCNPSW SVCOPSW SVCREGS SYSTEft TIftEDISP TlftER TRACCUBR TRlCEND TRlCFLG1 TR1CI»ROC 'TRACSTRT TRlC02 TRlNMODE 
(1) 
H I TRCSVC TREIIN1 TREXT TYPE V1UDS'IOP VftBLOK VMDFTFNT V"ECEXT 'V'KESTAT VMEX,]~CM V'ftEXWAIT VMFPRS VMGPRS (1) 

N 
(X) VftINST V"ftCR6 VftftICSVC VftftSVC VIIIPEND VftPERPRD VMPSTAT VftPSW V'MRSTAT VftSEC; VKTMOUTQ VftTRBBIN VMTRCTL =' 

C1 \0 YftTREIT VftTRSVC VftV 370R WAIT XlRIGHT24 YO Y2 Y4 16 (1) 



...... ftODOLE EXTERNlL REFERENCES (LABELS A~D ftODOLES) n 
I I"t:J 

I'V ;:;c \.0 
0 0 

DftKSYM DftKACO DftKlLG DftKAPl DI!IKlTS DI!IKBLD DMKBOX DtlKBSCER DMKCCHlS DtlKCCHNT DI!IKCCHRT DftKCCH60 DI!IKCCWSB DftKCCWTC 
01 
d 

H DftKCCWTR DMKCDB DftKCDBDC DI!IKCDft DftKCDS DftKCFC DtlKCFD DtlKCFDlD DftKCFG DMKCFH DftKCFMAT DMKCFMBK DMKCFftEN I--' 
tx:I DftKCFOEX DMKCFP DMKCFPRD DftKCFSET DftKCFT DftKCKPT DftKCKS DPlKCLK DftKCBSED DMKCNSEN DftKCBSIC DftKCNSIN DftKCPB <t) 

t3!l I 
DftKCPEID DftKCPEftL DftKCPEND DftKCPl DtlKCPS DftKCPSH DtlKCPU DMKCPUUP DMKCPUVY DftKCPV DftKCQG DMKCQP DMKCQR t+ 

-< DftKCQY DMKCSB DHKCSO DftKCSP DftKCSQ DftKCST DtlKCSU DftKCSV DtlKCSVTR DftKDASER DftKDGDDK DMKDIl DI!IKDIB 9 ti: DMKDMPDK DMKDRD DMKDSBRD DftKDSBSD DtlKDSPl DMKDSPAC Dl!KDSFB DftKDSPBC DftKDSPCC DMKDSPCH DftKDSPE DMKDSPEC DftKDSPBP , t"t 
w DMKDSPQS DftKDSPRC DMKDSPRQ DftKDSPRU DtlKEftA DftKEtlB DtlKEftC DMKERM DMKEXTSL DMKEXTSP DMKFCB DHKFR1!!E DHKFREHI Pol 
...,J DftKFRELG DMKFRELO DHKFRELS DHKFRENP DMKFRERC DMKFR1!!RS D8KFRESV D8KFRET DMKFRET R DHKGIO DHKGRFEB DMKGRFIC DMKGRFIN C" 
0 DHKGRFTl DMKHVCAL DHKHVCDl DMKHVD D8KIOC DMKIOEFM DtlKIOERR DftKIOF DMKICG DMKIOSHl DMKIOSIN DHKIOSHQ DMKIOSQR 

<t) 
I--' 

(Jl DMKIOSQV DHKlSM DMKLNK DftKLNKSB tHKLOC DMKLOG DtlKLOGOP DMKLOHOB DMKLCKCT DHKLOKDF DHKLOKDS DHKLOKFR DHKLOKPS n '< DHKLOKRL DftKLOKSP DftKLOKSW DHKLOKSY DMKLOKTR DMKLOKVH DtlKftCC DtlKtlCHIN DMKftCHftS DMKHCHSE DMKHCHST DftKftCTftA DftKftCTPR 
[J] 1'1 
t+ DPlKftCTPT DI!IKtlCTST DftKMIDNT DftKftNl DftKftON DMKftSG DftKtlSJlR DMKBEM DftKBES DHKNET DMKBLE DftKOPRJlT DHKPAGIO 0 
<t) DMKPlGPS DPlKPAGST DMKPER DMKPGS DftKPGSPO DftKPGSPP DtlKPGTBN DtlKPGTPG DtlKPGTTM DMKPGTTU DftKPRGCT DHKPRGC8 DHKPRGIB [J] 

lEi DMKPRGftC DftKPRGRF DftKPRGSH DMKPRVLG I:MKPRVNC DMKPSADU Dl'5KPSAEl Df!KPTRAN DtlKPTBCT DHKPTllFC DMKPTRFF DMKPTRPR DMKPTRRC [J] 

i:'"' DMKPTRRQ DHKPTRSC DftKPTRSS DKKPTRJlQ DftKQCBCL DMKQCNET DtlKQCIRD DI!KQCNSY DI!IKQCNTO DMKQCNWT DMKRGAIN DI!IKRGBEN DI!IKRGBIC !Xl 

0 DI!IKRIOCH DMKRlOCN DHKRIOCU DftKRIODV DftKRIOPR DftKRIOPU DftKRICRD DtlKRIORN DMKRBHCT DI!IKRNHIC DHKRBHIB DftKRNHND DI!IKRNHTG CD 
I,Q DftKRNHTR DMKRPAGT DMl{RPAPT DftKRSE DtlKRSPAC DftKRSPCV DtlKRSPDL DtlKRSPER DMKRSPEX DftKRSPHQ DftKRSPID DMKRSPPR DftKRSPPU Hl 
..... <t) 

n DftKRSPRD DftKRSPOR DtlKRSP83 DI!IKSCHlE DMKSCHAL DftKSCHAP DtlKSCHAU DI!KSCHCP DHKSCHCT DMKSCHDL DI!IKSCHIB DftKSCHftD DHKSCHN1 1'1 
DMKSCHN2 DMKSCHPB DftKSCHPD DI!IKSCHPG DftKSCHPU D~KSCHQ1 DtlKSCHQ2 DtlKSCHRL DtlKSCHRT DftKSCHST DI!IKSCHTI DftKSCHTQ DMKSCHUB <t) 

1:1 Pol DftKSCHW1 DftKSCHW2 DMKSCH80 DftKSEP DMKSEV70 DI!IKSIX60 DtlKSPL DMKSTKCP DMKSTKI:E DftKSTKIO DHKSTKLF DHKSTKHP DftKSTKOP n ::::s 
p., DMKSVClN DMKSYSCS DHKSYSLC DMKSYSOC DMKSYSOP DMKSYSOW DMKSYSRM DI!KSYSRS DtlKSYSRV DMKSYSVL DHKSYSVM DftKTAPER DMKTBL <t) 

." 
DI!IKTBM DftKTCS DftKTDK DMKTHl DftKTMRTN DftKTRA DftKTRRFP DtlKTRRIN DtlKTBKVA DftKTRM DtlKUCB DMKOCC DMKUCS 

1'1 DMKUDR DMKUDRDS DftKUNTFR DMKUBTIS DftKUNTRB DMKUNTRS DMKUSC DMKVATAB DtlKV ATBC DI!IKVATEX DMKVATLA DMKVATMD DftKVATPX 
0 DPlKVATRN DMKVATSX DMKVCA DMK-VCH DMKVCNEI DMKVCNFT DftKVDA DMKVDC DMKVIt DMKVDE DI!IKVDR DMKVER DMKVIOIN 
t:r' DMKVftASH DMKVMC DftKVMI DMKVSICT DMKVSICW DMKVSIEX DMRVSFCO DtlKVSPCP DMKVSPCR DMKVSPEX DMKVSPRT DMKVSPTO DftKVSPVP "",.I 
<t) DftKVSPiA DMKVSQPD DMKWRft LOCK 
51 

t::I DftKTAP ADSPCH AFREE AFRET APSTAT1 ASYSVft CC CCC CD ctC CHC CPEXBLOK CPEXREGS CPEXRO 
CD CPEXSIZE CUE DE DMKDSPCH DtlKFREE DMKFRET DtlKIOEST DtlKIOSQR DMKMSiR DMKPTRUL FFS FTRRSRL F1 
t+ F15 F16 F2 F3 F4 F5 F6 F8 IDA IFCC IL IOBCAW IOBCc3 
CD IOBCP IOBCSW IOBERP lOBFATAL IOBFLAG IOBIOER IOBIRA ICBLIBK IOBLCK IOEMISC IOBRADD IOBRCAW lOBRCNT H 
g IOBRSTRT IOBSIZE IOBSPEC IOBSTAT IOBTIO IOBUBSL IOBUSER ICERACT IOERAI:R IOERBLOK IOERBSR IOERCAN IOERCCRA 
~ ... IOBRCCRL IOERCLI} IOERCSW IOERDATA IOERDW IOERERG IOEaEIT ICERFLG1 IOERFLG2 IOERFLG3 IOERFSR IOERIGNR IOERIND3 
~ 
Pol IOERIND4 lOERINFO IOERLOC lOERI!ISG IOERftSJI IOBRNU!! IOERORA ICERPEBD IOERREK IOERREAD IOERREW IOERSIZE lOERS1:RT 
<+ IOERSUPP IOERVLD lOERWRK LOCK Nap PRGC PROCIC PRTC PSA RDEVBLOK RDEVCUB RDEVFTR RDEVIOER 
1-'. RDEVRRDY RDEVSTAT RDEVTYPE RO R1 R10 R11 R12 R13 R14 R15 R2 R3 0 
::::s R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVEWRK1 SAVEWRK4 SILl SKIP TIC 
I TIP 2401 TYP2415 TYP2420 TYP3410 TYP3420 UC XRIGHT16 ZEROES 
I 

-< 
0 Df!KTCS ADSPCH AFREE AFRET APSTAT1 APTRAN APTRLK APUCPER ASYSVll BLANKS BRIBG CC C1 DEFER 
I--' Df!KCVTBD D"KCVTBH DMKDSPCH DI!IKERMSG Df!KFREE DftKFRET DtlKIOSQB Df!KLOKSW Df!KPGTVG DI!IKPGTVR DMKPTRAN DftKQBTBL DMKRPAGT 
~ 
ill Df!KSCRAU DMK~CNRD Dl!KSCNVS FCBIO F'IR4WCGf! F1 F256 F3 F4095 F4096 ItA IOBCAW IOBFATAL 
CD IOBFLAG lOBIRA lOBLINK IOBLOK IOBIUSC IOBlUSC2 IOBRSTRT ICBSIZE IOBSTAT LOCK BPRIAftE NPRPNT NPRSTART 

NPRTBL NPRVOL PSA RDEVBLOK RDEVCODE RDEVCORP RDEVEITR RDEVFLAG RDEVFSEP RDEVFTR RDEVIMAG RDEVOWN RDEVPURG 
RDEVSTA2 RDEVTYPE RDEVXSEP RSPDPAGE RSPLCTL RSPRPAGE RSPRPAG2 RSPVPAGE RSPXELCK RSPXCHR RSPXCftOD RSPXCRJlC RSPXFCB 



MODULE EXTERNAL REFERENCES (LABELS AND KOl)ULES) 

RO R1 .a10 R 11 R1:2 R13 R14 R15 a:2 R3 R4 R5 R6 
R7 R8 R9 SAVEAREA SAVEREGS SAVER11 SAVEiRK1 SAVEiRK2 SAVEWRK3 SlVEiBK4 SAVEiRK5 SAVEWRK6 SAVEWRK7 
SAVEiRlt8 SlVEiRK9 SFBCOPY SFBFILID SF:BLOK SFBSTART SFBSTCP~: SFBUSER SILl SKIP SPCHAR SPCMOD SPCOPYFG 
SPFCB SPFLAG 1 SPFLSHC SPLINK SYSTEM TIKEDISP TYP2314 TYP3330 TYP3350 VMBLOI{ VKSEG XPAGNUM ~~EROES 

DKItTDK ADSPCB AFREE AFRET ALOCBLOK ALOCCYL1 ALOCCYL2 ALOCtUP ALOCPNT CC DKKDSJ~CB DKKFREE DKKFRET DMKIOSQR 
DKKPGTPO DMKPGTP4 DKKPGTP5 DKKPGTTO DKKPGTT4 DKKPGTT5 D t!KPGT411 Dt!KPGT4T DMKPGT5P DMKPG~r5T FTR70MB F255 J~256 

IOBCP IOBCYL IOBFLlG IOBLOK IOBMISC LOCK PSA RDEVALLN RDEVELOK RDEVF~r R RDEVLNKS RDEVPNT HDEVTYPE 
RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 H6 
R7 R8 R9 SAVEAREA SAVEREGS SAVERO SAVER1 SAVER8 SAVEiRK2 SEEK SILl TIC ~ryp2314 

TYP3330 TYP3340 TYP3350 

mUtT HI AFREE AFRET APSTAT1 APUOPER AQCNiT ASYSVM BLANKS DFRET DMKCVTEt DMKcv'rEB DMKERMSG DMKFREE DMKFRET 
DMKQCNiT DMKSCHCl DMKSCHCO DMKSCEICU DKKSCHEL DKKSCHLI DKKSCHRI. Dt!KSCHSC DMKSCHS1 DMKSCBS2 DMKSCNFD DKKSCNRD JDHKSCNVU 
DKKTKRPT F1 F3 F4 F60 Fa LOCK NCRET PREFIXE PROCIO PSA RUNUSER JRO 
R 1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 117 
R8 R9 SAVEAREA SAVEREGS SAVER11 SAVEWRK1 SAVEWRK2 SAVEWRK3 SAVEWRK4 SlVEWRK6 VDEVELOK VDEVREIL 'V'IUCTDEV 
VMBLOK VMCLASSA VMCLASSB VMCLASSC VMCLASSD VMCLASSE VHCLASSF VHCLASSG VMCLEVEL VMCRDS V'KDEFSTK VMDSTAT 'V'MELIG 
VKEXiAIT VIUNQ VMIOCNT VKIOWAIT VKLINS VMPAGES VHPDISK VHPDRUH VMPENt VMPGREAD VMPGWAIT VMPGWRIT 'VMPNCH 
VMPNT VMPSiAIT VMQFPNT VMQLEVEL VHQ1 VMRSTAT VMRON VSSTKO VSTTIME VHUSER V'MWSPROJ 

DMKTMR ADSPCH AFREE AFRET lPSTAT1 APTRAN APOOPER ATMRSN BALR14 EALR2 BRING CBGREGS CPCREGO ePEXADD n 
CPEXBLOK CPEXREGS CPRUN CPSTATUS co C1 DEFER DMKCVTAB DHKDSPA DMKDSPCH DHKDSPRU DMKFREE DMKFRET I'd 

DMKLOKDF DMKLOKSY DMKPRGSM DMKPSAFP DMKPSASP DMKPTRAN DMKSCHN1 DMKSCHN2 DMKSCHRT DMKSCHST DMKSTKDE DMKSTKIO DMKVATEX :::c 
DMKVATRN ECBLOK EXTCCTRQ EITCPTftR EXTCPTRQ EXTCR9 EITIUSK EXTPERAD :F:ITSHCRO F1 114 F4095 F5 0 
F60 F7 Fa LOCK LOCKSAV LPUlDDR PERSALT PROBSTRT llROETIME PSA 110 R1 R10 p, 

s::::: 
R11 R12 R13 R14 R15 R2 R3 R4 115 R6 R7 Ra R9 I-' 
SAVE TRANMODE TREICR9 TREIPERA THEIT TRQBFPNT TRQBLOK THCBQUE 'l'RQETOt TRQBVAL TYPE VMAPTIME VMBLOK CT.) 

VMCPTIME VMCPUTMR VPlDFTPNT VMDSP VMrSTAT VMECEXT VMESTAT VHEXTCH VMEXiAIT VMGPRS VMINQ VIHNST VMINVPAG 
, 

r+ n VMPEND VMPERCM VMPERPND VMPRGIL V~PSTAT VMPSi VMPXINT VMQLEVEL VHQ1 VMRSTAT ,rMSEG VKTLEVEL VMTMOOTQ 0 
'"d VMTMRINT VMTRCTL VKTREXT V!TRPER niTTI!E VMVTIME VKV370R XINTBLOK XINTNEXT XINTPARM XINTSIZE XINTSORT ZEROES I 

I:"" 
t::I III ..... DMKTRA AFREE AFRET lQCNWT COUNT CSi C1 DHKERMSG DHKFREE DHKFRET DMKLOCKD ])HKLOCKQ DMKQCNWT DHKSCNFD tY ..., 

DMKTRCI'l' DHKTRCPB FFS FLAG1 FI.AG2 F3 Fa LeCK MICELOK MICVTHR NORET PSA RUN CT.) 
CT.) I-' 
0 RO R1 R11 R12 RB R14 R15 R2 R3 R4 U5 R9 SAVEAREl 
r+ SAVEREGS SAVER2 SAVEiRK1 SAVEiHK2 SJ\VEWRK7 TIMER TREIANSI 'fBEXBRAN TREXCCW TREXCSW ~rREXCTL TREXINST TREXIN1 n 
0 TREXPRNT TREXRUNF TREISIZE TREIT TIIEXTERM VMBLOK VPlCFWAIT VMEXWAIT VHFSTAT VMFVTHR ,rMMADDR VMMCR6 VMMVTMR 

..., ..., a ..... VKPSi VMRON VMRSTAT VHSEG VM'lIMER VMTLEVEL VMTON VHTRBRIN VHTRCTL VMTR:E:X YHTREXT VMTRINT VHTRIO Ul 
CD VMTRPER VMTRPRG VMTRPRV VMTRSlO VlITRSVC iAIT XRIGHT16 Ul 
Ul 

~ 
DMKTRC AFRET APT RAN APTRLK AQCNWT BLANKS BRING CPCREGO CO C1 DEFER JOHKATSCF DMKCFMBK DMKCVTBH CT.) 

DMKFRET DMKLOCKD DHKLOCKQ DMKNEKOP tllKPSARR DMKPSARS DMKPSARX DMKPSASC DMKPSASP DMKPT'RAN :OHKPTRLK DMKPTRUL DHKQCNWT H'I 
CT.) - DMKVATRN DMKVSPRT ECBLOK EXTCRO EXTMASK EXTMODE EXTSHCBO FFS 1~15 F2 :F60 Fa INTSVCL ..., , 

IOBCSW IOBLOK IOBRADD IOBVADD IOlUSK LOCK NOBET PERMODE PSA BO JR 1 R10 R11 CT.) 
IV R12 R13 R14 R15 B2 R3 R4 R5 H6 R7 JR8 R9 SAVEAREA I:j 
U) 0 - SAVEREGS SAVERO SAVER 1 SAVER2 S1\VER4 SAVER5 SAVEiRK1 SAVEWRK2 SAVEWRK3 SlVEWRK4 SAVEWRK5 SAVEiRK6 SAVEiRK7 CT.) 



-II MODULE 
I 

EXTERNAL REFERENCES (LABELS AND MODULES) n 
i"d 

tv 
\0 ~ 
If\V SA VEiRK8 SAVEiRK9 SVCNPSW SVCOPSi TRANMODE TREXANSI TREXBRAtf TREXBUFF TREXCSi TREXCTLl TREXCTL2 TREXFLAG TREXINST 0 

TREXIN 1 TREXIN2 TREXLCNT TREXNDSP TREINSI TREXPRtfT TREXROtfF TREXSIZE TREXSVCrJ TREXSVC2 TREXT TREXTERM TREXVAT 
p., 
~ 

H VDEVBLOK VDEVCSW VMBLOK VMCFWAIT VBECEXT VMESTA T VMEXTCl! VMEXWAIT VMGPRS VMINVPAG Vl!fLOGOFF VMPEND VMPERPND I-' 
tv VMPSTAT VMPSW VMRSTAT VMSEG VI'!TRBRIN VMTRCTL VBTR1U Vf!TREIT VMTRltfT VMTRIO VMTRPRG VI'!TRPRV VMTRSIO , 
:x 

VMTRSVC VMVCRO VMV310R iAIT ZEROES c+ 
~ 9 tJ: DMKTRD ADSPCB AFREE AFRET APTRAN AQCNiT BLANKS BRING CAi CLASEASl) CLASGRAF CLASSPEC CLASTERM CLASORI " t-' 
w CLASURO CPCREGO CPEXADD CPEXBLOK CPEXSIZE CSi CO Cl DEFER DMKCCWSB DBKCFMBK DMKCVTBH DMKDSPCB PI 
...,J DMKFREE DMKFRET DMKLOCKD DMKLOCKQ DI'!KNEMOP DMKQCNWT DMKSCNRD DI'!KSCNRN DMKSCNVN DMKSCNVU DMKSTKCP DMKSYSRM DI'!KVATRN C" 
0 DMKVSPRT ECBLOK EXTMODE EXTSBCRO lIS Fl F15 F16 F2 F240 F3 F4 F60 CD 

I-' 
If) F8 IDA IOBCAW IOBCSW IOBLOK IOBRADD IOBSTAT LOCK NORET PSA RCWCCi RCiGEI RCiPNT 
~ RCiRCNT RCiTASK RCWVCAW RCiVCNT RO Rl Rl0 Rll R12 R13 R14 R15 R2 n en H 
c+ R3 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS SAVERO SAVERl SAVER2 SAVEiRKl 0 
(!) SAVEiRK2 SAVEiRK4 SAVEiRK6 SAVEiRK1 SAYEiRK8 SA VEiRK9 TRANBCDE TREXIISI TREXERAN TREXBUFF TREXCCi TREXCTLl TREXCTL2 en 
IiiI TREXFLAG TREXINST TREIINl TREXIN2 TREXLCNT TREIND SP TREXPRNT TREIRUNF TREISIZF TREXSVCl TREXSVC2 TREXT TRBITERM en 
1:"4 TREXVAT VDEVBLOK VDEVDBD VDEVREAL VDBVSTAT VDEVTYPC VMBLOK VBCFiAIT VMECEXT VMESTAT VMEXTCM VMBXiAIT VMINST ::0 
0 VMINVPAG VMLOGOFF VHPSi VMRSTAT VlISEG VMSTOR VMTRBRIN VMTRCTL VMTREIT VBTRINT VBTRSIO 12048BND ZEROES CD 

\Q I-tt .... CD 
n DMKTRK ADSPCH AFREE AFRET APSTATl APTRAN BRIIG CC CD C1 DEFER DMKCCiSB DI'!KDSPCH DI'!KFREE H 

DMKFRET DHKIOSQR DI'!KIOSQV DMKPTRAN IItKUNTRN FFS FINIS Fl F3 F6 F8 IL IOBAL'ISK CD 
PI ~ 
~ IOBCAi IOBCC3 IOBCP IOBCSi IOBFATAL IOBFLAG IOBBVC ICBIOER IOBIRA IOBLOK IOBltISC2 IOBRCAi IOBRCNT n 
p., IOBRSTRT IOBSIOF IOBSIZE IOBSPEC IOBSTAT IOBOSER IOBRADR ICERALTR IOERELCK IOERCEMD IOERCSi IOERDATA IOBRDi CD 

I'd IOEREXT IOERFLG2 IOERFLG3 IOERLOC IOERPNT IOERRDRO IOBRSIZE IOERiRK LOCK PCI PROCIO PSA RCiADDR 
H RCiCCNT RCWCCi RCWCNT RCiCOItND RCiCTL RCiFLAG RCiGEI RCiHBAD RCiINVL RCiPNT RCiRCNT RCiREL RCiTASK 
0 RDEVBLOK RDEVIOER RO Rl Rl0 R 11 R12 R13 R14 R15 R2 R3 R4 t1' 
I-' R5 R6 R1 R8 R9 SA VEAREI SAVEREGS SAVERl SAVER1 SAVER8 SAVEiRKl SAVEWRK2 SAVEiRK3 
CD SA VEiRK4 SAVEiRK5 SAVEllRK6 SAVEiRK1 SAVBiRK8 SILl SKIP UC VDEVELCK VDEVCSi VEEVREAL VMBLOK VItSEG a XRIGHT16 ZEROES 
C1 
CD DMKTRM APSTAT1 F1 LOCK PROCIO PSA RDEVATOF RDEVBLOK RDEVCORR RDEVFLAG RDEVIDNT RDEVPTTC RDEVTFLG RDEVTItCD 
c+ RO R1 R 11 R12 R13 R2 R3 R4 R5 R8 SAVEAREA SAVEREGS CD 
H 
g DMKUCB CC LOCK NUM SILl .... 
l:' 
PI DMKUCC CC LOCK NUM SILl 
c+ .... 
0 DMKUCS CC LOCK NUM SILl 
I:j 

I DMKUDR ACORETBL ADSPCH AFREE AFRET ALARM IPTRAN AQCNiT ARIODV ASYSLC ASYSVM BLANKS BRING CC I 
<I CCil CORFPNT CORPGPNT CORTABLE Cl DEFER DI'!KDSPCH DMKFREE DMKFRET DMKIOSQR DI'!KLOCKD DMKLOCKQ DI'!KPGTVG 
0 DMKPGTVR DMKPTRAN DMKPTRFT DMKQCNiT DI'!KRPAGT DMKSYSOC DI'!KSYSOW DI'!KSYSPL DI'!KSYSUD Fl F256 F4096 F8 I-' 
~ IOBCAW IOBCP IOBFATAL IOBFLAG IOBIRA IOBLOK IOBIUSC IOEBISC2 IOBSIZ! IOBSTAT IOBUSER IOERETN NOADD 
• NORET OPERATOR OiNDLIST OiNDRDEV OilDVSER PAGINVAL PSA RO Rl Rl0 Rll R12 R13 
(f) R14 R15 R2 R3 R4 R5 R6 R1 R8 R9 SAVEARE! SAVEREGS SAVERO 
-' SAVER2 SAVEllRK2 SILl SYSLOCS SYSTEM UDBFBLOK UDBFDASD UDBPVADD UDBFWORK UDEVAED UDEVBLOK ODEVDASD UDEVDISP 

UDEVSIZE UDIRBLOK UDIRDASD UDIRDISP ODIRSIZE UDIRUSER UMACBLCK Uf!ACDASD UMACDISP UMACDVCT UMACSIZE VMBLOK VMESTAT 



ftODULE EXTERNAL REFERENCES (LIBELS A.BD ftODULES) 

V!!EXTCft VftPAGES V!!PSW V!!SEG ZEROES 

DftKUDU lCORETBL AFREE IF RET APTRIR ASYSLC lSYSOP lSYSVI! BLINKS ElRING BUPCN'r :ElUPPER BUPNXT :BUFSIZE 
CORSWPNT CORTABLE C1 DEFER DftKCPVIC DIIKFREE DIIKFRET DftKLOCKD DftKLCCKO DIIKPG'TVG IlIIKPGTVR DftKPTRIR DftKRPIGT 
DftKRPIPT DftKSCNAU DftKSYSPL DftKSYSUD F2 F240 IOERETR PSA RO R1 R10 R11 R12 
R13 R14 R15 R2 R3 R4 RS R6 R1 R8 R9 SAVEIREI SAVEREGS 
SWPCYL SWPFLAG SWPRECftP SYSLOCS SISTEII UCNTRL UCNTRLSZ UCURPASS CDASIDEV UDASDDIR UDASDftlC UDEVID UDEVADD 
UDEVBLOK UDEVCODE UDEVDASD UDEVDISP UDEVF UDEVLft UDEVLCNG UDEVLR UDEVLW UDEVIIODE UDEVftR UDEVIIW UDEVPASR 
UDEVRR UDEVSTAT UDEVVRR UDEVWR UrIRAD UDIRBLOK UDIRDASD UDIRDISP VDIRF UDIRPASS UDIRSIZE UDISPDEV UDISPIIAC 
UFLAGS UIPIRftS UIPARftSZ ULOCDVAD UI!ACACCT UftACAD UftACAFF UftACBLOK UftlCCLEV UftACCORE UIUCDIST UIIICP UftACFFON 
mUCIPL UIUCLERD UftACftCOR UftlCOPT UI!ACPRIR UftACPUID UftDISKID UftDISKI5D UftDISKI5P UftDISKRP UIIDISKWP UNEWP1SS UROUPF 
UOBJVIIBK UOP UOPTIONS UPRIOR OPRIV URECIIP URETCCDE URPAGDEV URPAGDIR URPAGIUC (JSTORIGE USVDASD UTESTftD 
UUSERID UVIIBLOK UVPAGBUF UVPAGDIR Ui!ORK V!!ACRT VIIBLOK VIISEG ZEROES 

D!!KUNT ACORETBL ADSPCH IFREE AFRET BILRSIYE CCC CD CDC CHC CORPGPNT CORTIBLE CPEXBLOK CPEXFPNT 
DATICHK DE DftKDSPCH DftKFREE DIIIKFREST DIIKFRET DftKPRETL DftKPTRFT })ftKPTRPL DI'lKPTRUL ]~IIKSCNVD DIIKSTKCP DIIKSTKIO 
DftKSYSR!! DIIKTRKFP DIIKVIOIN FFS F'JR3SftB FO F1 F1S F16 P240 '4 P7 F9 
IDI IPCC IOBILTSK IOBC111 IOBCC3 IOBCLN IOBCSi IOBFLIG IOBIRA IOBL1NK ;[OBLOK IOBftISC IOBRES 
IOBSIZE IOBSPEC2 IOBSTAT IOBURREL IOBUSER IOBVIDD IOERBLCK ICERCYLR IOERDATI IOER!'LG2 10ERLER LOCK PRGC 
PRTC PSA RCWIDDR RCWCCNT RC:iCCi RCWCRT RCWCCBBD HCWCTL nCWFLAG RCWGE:N HCWHIIR RCWIO RCWPNT 
RCiRCRT RCWSHR RCWT1SK RCWVC1W RCW2311 RDEVBLOK RDEVFTR RDEVI'lDL nO Rl al0 Rll R12 
R13 R 14 R15 R2 R~I R4 RS R6 n1 R8 IR9 SAVEIREI SlVEREGS n 
S1 YER 11 SAYER8 SAVEWRK 1 SAVEWRK2 SAYEWRK3 SAVEWRKS SlVEWRK6 SAYEWRK9 SKIF TYP2310S ~L'YP3330 TYP3340 TIP3350 tt;t 

UC YDEVBLOK VDEYCSW VDEVPLAG VI:EVFLG2 VDEVLIRK VDEVODE VDEVREIL VDEVRELN VDEVEES 'fDEVRRB VDEVTYPE VDEVUSER oc 
YDEV2318 VIIBLOK VRRBLOK VRBCPEX VRRRES VRRSTIT IPAGNUII 12048BND ZEROES 0 

p, 

DftKUSO lCCTLEBG IDSPCH IFREE IFRET IPTRLK lOCBWT lRSPPR ARSPPU lRSPRD lSYSI,C ;&SYSOP lSYSVII BLANKS 
Q 
..... 

CL1SGRAl CL1SSPEC CLASTERft CPEIIDD CII EIBLOK CPEIRO CPEIR11 CPEXR12 CPEXR2 CPEXSIZE :OELPIGES DELSEGS DftKICOPF (l) 

D"KACOT8 DIIKBLDRL DIIKCFPRR DIIKCVTED IUKCVTBB DftKCVTDT DIIKDSfCB DI5KERftSG DIIKPRIE DKKFFlEBI :OIlKFRELO DKKPRENP DIIKFRERS I 
r+ n DKKPRET DKKLOCKD DKKLOCKO DIIKPAGSK tllKPERT DIIKPGSPO D(I)KPGSPP DIIKPGTPS DIIKPTRLK DIIKP'l~ RPlf :OIlKPTRRL DIIKPTRRU DIIKPTRUL 0 

I'd DKKOCIWT DIIKSCHAU DIIKSCHDL DKKSCHRT DUKSCNIU DBKSCNPD DI5KSCIRD ·DKKSCBRB DI5KSCNVD DIIKSSSUS OIlKSSSVII DIIKSTKCP DIIKSYSDW I 

t:I DftKSYSH8 DftKSYSTI DrlKTRCBD DIIKVATBC DUKVDREL DIIKVII1SH DftKYSFWA ECELOK EXTCCTRO EXTCI'TRO EXTSIZE PFS F1S t"1 
I» 

..." P8 HOLD IOBLOK IOBIIISC Lj~STUSER LOCK LOGDRCP LOGBOLD l!HCSIZ! IISSPItES :MORET OPERITOR PAGTOILY tr 
H PRIORITY PSI PSAKSS RDEVELOK R]~EVPIGE RDEVPIT RDEVRECS RDEVTYPC RDEVTYPE RECS]CZE RUBUSER RO Rl (l) 
(l) ....., 
n R10 R 11 R12 R13 R'I4 R1S R2 R3 :R4 R5 lR6 R7 R8 
r+ R9 SIVEAREA SAVEREGS SAVERETR SAVEWRKl SlVEWRK2 SAVEWliK3 SAVEWRK4 SPBFLAG SFBIIIUSE SPBLOK SPBSIZE STACKVK n 
0 STIRT SYSLOCS TIKEDISP TRBXSIZE TUOBFPNT TROBLOK TRQBSIZE TIPBSC TYP3105 VCHBI.OK VCHSIZE VCUBLOK VCUDVTBL H 
H 0 
..." VCUSIZE YDEVADD VDEVBLOK VDEVSIZE V1UCCOUN VIUCNT V"lCOURT V!lAEXP V"BLOK VIIES][ZE ·VIICHCNT VIICHSTRT VftCHTBL til 
CD YlICOIIND VrlCUCIT VKDELAt VIIDFTPRT VlmISC VIIDVCNT VftDVS'lRT VIIECEXT VKINHIIIG VftKII.L 'VKLOGOFP VIILOGOR VftKICRO til 
til 

VftftLEVEL YIU!SGOI VKNDCNT VIIOSTAT V~PPURC VtfPGWAIT VKPNT V"PSTIT VKPSlf VKOL1~VEL VftOSTAT VftRPAG! VtfRSTAT ~ 
VKSEG V"SHR VKSIZE YKSlfPIIIG VI1tSYSOP VIITERK VI!TBCTL V"TREXT 'VKTRIUt VIITRPER ·VIITROBLK VKUSER VIIVTERII (l) 

V11V370R V(H'NGOR WilT ZEROES HI 
(l) .... H 

I DIIKVIT ADSPCH IFREE AFRET APSTATl APSTIT2 APTllAN IPUCPER lSYSVII EILRSIVE BALR'I2 EALR13 BILR14 BRING (l) 
~ CPCREGO CPEXIDD CPEXBLOK CPEXREGS CPPTLBR C1 DEFER DIIKITSCF DI!KDSFCH DnKDSPRU DIIKPREE DIIKFRET DIIKLOKDF ::s 
\D n w DKKLOK5Y DKKPERIL DftKPRGSK DIIKPTRAN D!KPTRPW DKKSTKDE ECBLOK EXTARCH EXTCOFY EXTcno EXTCRl EXTKODE EXTSEGLR (l) 



..... MODULE EXTERNAL REFERENCES (LABELS AND MODULES) () 
I I'tj 

tv 
\0 13 
.f= EXTSHCRO EXTSHCR1 EXTSHLEN EXTSHSEG .!XTSTOLD EXTVSEGS F1 F16 F4 F8 INTPR LOCK LPUADDR 0 

PI 
PAGSWP PAGTABLE PGADDR PGBLOK PGESIZE PGPNT PREFIXB PSA RO R1 R10 R11 R12 c:: 

H R13 R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS ..... 
tJj SAVERETN SAVERO SAVER1 SAVER12 SAVER13 SA VER2 SAVER3 SWPFLAG SWPSHR SWPTAELE TRANMOD.! TREXADD TYPE if :2 

VMBADCRO VMBLOK VMDFTPNT VMECEXT VMESTAT VMEXWAIT VMINVFAG VMINVSEG VMIOPNt VMNEWCRO VMOSTAT VMPAGEX VMPEND r+ 
<I VMPERPHD VMPGPND VMPGPNT VMPGWAIT VMPRGIL VMPSTAT VlfPSW VMRSTAT VMSEG VMSHADT VMSHR VMTRCTL VMTRPER 9 3: 

"- XRIGHT16 1:'"1 
w ~ 
.....t DM!t:VCA ADSPCH AFREE AFRET APSTAT1 APUOPER AQCNWT ATTN BALRSAVE BALR14 EALR15 BALR2 BALR3 BALR9 tr 
0 (1) 

BLANKS BUSY CC CD CE CHBATTN CHBCENT CHBCNTL CHEEOFL CHBHIO CHBMNOP CHBM370 CHBRDBK ..... 
ttl CHBREAD CHBREST CHBSIZE CHBWAIT CHBWEOF CHBWRIT CHXELeK CHXCMDB CHXCMDT CHXCNCT CHXDATN CHXFLAG CHXIDAW 
"< CHXNCCi CHXOTHR CHXPKEY CHXRCNT CHXSTAT CHXYADD CHYBLCK CHYCMDE CBYCMDT CHYCNCT CBYDATN CHYFLAG CBYIDAW n 
Ul 1"1 
r+ CHYNCCW CHYRCNT CHYSTAT CHYXADD CPEX CPEXADD CPEXBLCK CPEXFPNT CPEXRO CPEXR12 CPEXSIZE CPWAIT DATAEND 0 
(1) DE DMKCVTBB DMKDIBSM DMKDSPCH DlfKFREE DMKFRET DMKLORSW DMKQCNWT DMKSCHDL DMKSCNVU DMKSTKCP DMKSTKIO DHKSYSRM Ul 
IS DMKTRDSI DMKVIOIN FFS FREESAVE F1 F2 F240 IDA IL INTREQ IOBCAW IOBCC1 IOBCC3 en 
1:'"1 IOBCSW IOBFLIG IOBIOER IOBIRA IOBLINK IOBLOK IOBRES IOBRSTRT IOESIZE IOBSTAT IOBUSER IOBVADD IOERBLOK ~ 
0 IOERCCW IOERCSW IOERDATA IOERLEN IOERSIZE LOCK NORET PCI PCIF PRGC PRTC PSA RCWADDR (1) 

I.Q RCWCCW RCWCNT RCWCOMND RCWCTL RCWFLAG RCWINVL RUNUSER RO R1 R10 R11 R12 R13 ton ...,. (1) 
n R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVERETN 1"1 

SAVERO SAVER 1 SAVER10 SAVER11 SAVER 12 SAVERS SAVEWRK1 SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK6 SAVEWRK9 SILl (1) 
~ ::s 
::s SKIP TEMPRO TEMPR2 TEMPR3 TEMPR4 TEMPRS TIMEDISP TYPCTCA UC UE VDEVBLOK VDEVCCWl VDEVINTS n 
PI VDEVIOCT VDEVNRDY VDEVREAL VDEVSTAT VMBLOK VMDVSTRT VIUOWAIT Vf!LOGOFF VMRSTAT VPIRUN VHTRCTL VHTRSIO VMUSER (1) 

I"d ZEROES 
1"1 
0 DMKVCH AFREE AFRET APSTAT1 APTRAN APUOPER AQCNWT lRIOCU ARIODV ASYSCP ASYSVM BRING CLASDASD CLASGRAF 
tf 
I-' CLASSPEC CLASTAPE CLASTERM CLASURI CLASURO C1 DEFER DMKCVTEH DHKERMSG DMKFREE DMKFRERC DMKFRET DMKLOCKD 
(I) DMKLOCKQ DMKLOKSW DMKPTRAN DMKQCNWT DMKSCNAU DHKSCNRA D!lKSCNRU DMKSCNVU D!lKVDREL DMKVDSAT FFS F1 LOCK 
!I NORET OPERATOR PROCIO PSA RCHBLOK RCHCUTBL RCHDED RCHSTAT RCUELOK RCUCHA RCUCHAOF RCUCBBOF RCUCBCOF 
t:I RCUCHD RCUCBDOF RCUDISA RCUDVTBL RCUSTAT RDEVADD RDEVATT RDEVBLOK RDEVEUSY RDEVDED RDEVDISA RDEVDRAN RDEVENAB 
(I) RDEVFLAG RDEVOWN RDEVRCVY RDEVRSVD RrEVSCED RDEVSPL RDEVSTAT RDEVSYS RDEVTYPC RDEVTYPE RO R1 R10 
r+ R11 R12 R13 R14 R1S R2 R3 R4 RS R6 R7 R8 R9 (1) 

H SAVEAREA SAVEREGS SlVER10 SAVER11 SAVER2 SA VEWRK1 SAVEWBK2 SAVEWRK4 SAVEWRKS SAVEWRK6 SAVEWRK8 SAVEWRK9 SYSTEM 
B TIMEDISP TYP3705 VCHADD VCHBLOK VCBBMX VCHCUTBL VCHDED VCHSEL VCHSIZE VCBSTAT VCHTYPE VCUADD VCUBLOK 
1-" 
t:::l VCUDVTBL VCUSIZE VDEVADD VDEVBLOK vrEVFLAG VDEVLINK VDEVSIZE VDEVTDSK VDEVTYPC VHBLOK VMCBCNT VMCHSTRT VMCHTBL 
PI VMCUCNT VMCUSTRT VMDVCNT VMDVSTRT V!lFBMX VMFSTAT VMSEG VMUSER ZEROES 
r+ 
1-" 
0 DMKVCN ADSPCB AFREE AFRET ALARM APTRAN AQCNWT BLANKS BRING EUFCNT EUFIN BUFNXT CC CD 
!:j CE CLASGRAF CLASTERM CMDREJ CSW C1 DE DEFER DMKCFMAT DMKCFMBK DMKCFMEN DMKDSPCH DMKFREE 
I DMKFRET DMKGRTDS DMKGRTIN DMKPSACC DMKPSASC DPIKPTRAN DMKOCNRD DI!!KQCNWT DtlKSCNVU DMKTBLUP DHKVIOMK DMKVIUSH EDIT I 

<f F1 F256 F3 F4 F7 Fa IDA IL INHIBIT INTREO LOCK NOAUTO NORET 
0 HOTIlfE PCI PCIF PRGC PRIORITY PRTC PSA RDEVELOK RDEVGRTY RDEVTYPC RDEVTYPE RO R1 
I-"" R10 R 11 R12 R13 R14 R15 R2 R3 R4 RS R6 R7 R8 s:: 
iii R9 SILl SKIP TIC TYPBSC TYP3210 UC UE VCHAtD VCHBLOK VCBCUIRT VCONADDR VCONBFSZ 
(I) VCORBUF VCONCAW VCORCCW VCONCNT VCONCOMD VCOHCTL VCORDiC VCONFLAG VCONIDAP VCONRESZ VCONRBUF VCONRCNT VCONWBSZ 
-\ VCORWBUF VCORWCNT VCUADD VCUBLOK VCUCEPRD VCUDVINT VCUSHRD VCUSTAT VCUTYPE VDEVADD VtEVATTN VDEVBLOK VDEVBUSY 

VDEVCcwl VDEVCFLG VDEVCBAN VDEVCBBS VIEVCON VDEVCSPL VDEVCSW VDEVFLAG VDEVINTS VDEV IOCT VtEVKEY VDEVNRDY VDEVPEND 



KODULE EXTERNAL REFERENCES (LABELS AND MOI)ULES) 

VDEVSFLG VDEVSNSE VDEVSTAT VDEVTERM VE1nTIC VDEVTRAN VDEVTIPC VDEVTYPE VDEVVCF VKBLOK VKCF VKCHSTRT V"CUS'lRT 
VKDISC V"DSTAT VMDVSTRT VMESTAT VftEXTCM V"EXWAIT V"GENIO VMIDLE VMICINT VMIOPlln V"LOGOFF V""LEVEL lr""LINED 
VMftSTMF V"OSTAT V"PEND VMPRIDSP V"l?SW VMQSTAT VKRBSC VKRSTIT VKSEG VMTERU V"TIO XRIGHT16 

D"KVDA AFREE AFRET APSTAT1 APUOPER AQCNWT !SYSVM BLANKS CLASDISD CLISSPEC CLIST]&RK CLISURI CLISURO CPEXBLOK 
CPEXR1 DEVADDR DKKCVTBD DKKCVTBH r"~ERKSG DI!KFREE DMKFRET DKKLOCKD DMKLCCKC DMKLOI{SW DMKQCNWT DMKSCNAU DMKSCNRD 
DMKSCNRN DMKSCNRU DMKSCNVS DMKSCNVU DMIKSSSIS DMKSSS"Q D"KSSSVA DKKSTKCP DMKSYSOC DMKSYSOW DMKVCHDC DMKVDCAL I)MKVDCPS 
DKKVDCSC DKKVDEDC DMKVDSAT ERROR FFS F8 LASTLINE LOCK KSSFLIGS MSSNEJCT MSSSIZE MSSTlSK1 KSSTASK3 
NORET NOTRESP OPERATOR OWNDLIST OWNDPREF OWNDVSER PROCIC PSI RANGE RDEVA1DD RDEVBLOK RDEVBUSY HDEVDED 
RDEVDISA RDEVDRAN RDEVENAB RDEVFLAG RD:BVFTR RDEVLNKS RDEVKCUT RDEVOWR RDEVPREF RDEVPIREP RDEVSER RDEVSPL HDEVS'l!T 
RDEVSYS RDEVTYPC RDEVTYPE RDEVUSER RD:8V333V RO R1 R10 R11 R12 R13 R14 1115 
R2 R3 R4 R5 R6 R7 R8 R9 SAVEIREI S AVEU:GS SIVER11 SAVER2 SIVESIZE 
SAVEWRK1 SAVEWRK2 SAVEWRK3 SlVEWRK5 SAVEWRK6 SAVEWRK7 SIVEWRK8 SAVEWRK9 SYSVIRT TIKEDISP TYPCTCI TYP2305 ~rYP3330 
UDEVADD UDEVBLOK UDEVMODE UDEVW VCHADD VCHBLOK VCHDED VCHSTAT VCUELOK VCUDV~rBL VDEVBLOK VDEVCITT 'mEVFLG2 
VDEVSTAT VIRTOAL VKBLOK VftOSTAT VMSYSOP VftUSER ZEROES 

DKKVDC ADSPCH AFREE AFRET ALOCBLOK ALIOCCYL1 ALOCCYL2 ALOCIUP ALOCMAX ALOCNTHP ILOCP1~T ILOCOSED IRIODV llSYSVM 
BALR1 BALR14 BALR6 BLANKS BOl"FER BUFNXT CLASDISD CLASGRIF CLASSPEC CLAST~PE CLASTERM CLASORI CLISURO 
CPEXBLOK CPEXRO CPEXSIZE DEVADDR DMKCFCSC DMKCVTHB DKKDSPCH DMKFREE DI!KFBERC DKKFRET DftKIOSQR DMKPGTPO lDMKPGTP4 
DMKPGTP5 DMKPGTTK DMKPGTTO DMKPGTT4 tKKPGTT5 DMKPGT4P DMKPG'l4T D"KPGT5P DMKPGT5T DMKPG~r90 D"KSCNIU DMKSCRFD lD"KSCNRU 
DMKSCNVU DMKSYSOW DMKVIOMK FFS F'lRVIRT FTR35MB FO F1 F10 F3 F4 F6 1'n 
F8 F9 IOBCC3 10BCP IOBCSW IOBFLAG IOBIOER IOBIRA IOELOK IOEMISC IOB"ISC2 IOBSIZE IOBSPEC ,n 
IOBSTAT IOBTIO IOBUSER IOERBLOK IOERDATA IOEREXT IOERSIZE LCCK OWNDLIST OWNDRDEV P'SA RANGE IRDEVADD I~ 

RDEVALLN RDEVBLOK RDEVCODE RDEVDED RDEVDISA RDEVDRAN RDEVENAB RDEVFL.AG RDEVFTB RDEVMDL BDEVOWN RDEVPNT IRDEVPREF :3 
RDEVRCVY RDEVRSVD RDEVSPL RDEVSTAT RDEVSYS RDEVTYPC RDEVTIPE RO R1 R10 R11 R12 III 13 0 
R14 R15 R2 R3 R4 R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVERO ~ 

SAVER10 SAVER 13 SAVER2 SAVEWRK1 SAVEWRK2 SAVEWRK3 SAVEWRK5 SIVEWRK6 SAVEWRK7 SAVEWHKa SAVEWRK9 TAPE 'rYPCTCI :.:: 
I-' 

TYP2305 TYP 2314 TYP3330 TYP3340 'lYP3350 TYP3705 UC VCHBLOK VCHCOTEL V CHDE)) V CHSIZE VCHSTAT '~COBLOK ~ VCODVTBL VCOSIZE VDEVADD VDEVBLOK VEEVFLIG VDEVLINK VDEVSIZE VDEVTDSK VDEVTYPC V"BLOK VKCHCNT VMCHSTRT 'I[MCLASSB r+ n VKCLEVEL VKCOCNT VMCUSTRT VMDVCNT VMDVSTRT VKPSTIT VMUSER VKV370R ZEROES 0 
~ I 

t::t DMKVDD AFREE AFRET APSTAT1 APUOPER AQCNWT ASYSVM BLANKS CLASDASD CLAST APE CLISORI CLASURO DE DEVADDR t"" 
Pol 

r" DFRET DMKCVTBD DMKCVTBH DMKDSBRD DMKERMSG DMKFREE DI!KPRET DMKLOCKD DMKLOCKQ DMKLOKSW IlMKQCNWT DMKSCNAU DMKSCNRD t:I" 
11 DHKSCNRN DKKSCNRO DHKSCNVN DMKSCNVU DMKSTKIO DMKVCHDC DMKVDCSC DMKVDREL ERROR FFS Fa IOBCSW IOBIRA It) 
It) I-' n IOBLINK IOBLOK IOBRADD lOB SIZE lOB SPEC IOBONSL IOBOSER LOCK ~IORET OPERATOR flROCIO PSA RINGE 
c+ RDEVADD RDEVATT RDEVBLOK RDEvm:D RDEVDISA RDEVFLAG RDEVLNRS RDEVMOUT EtDEVCWN RDEVSER FttEVSTIT RDEVSYS RDEVTYPC n 
0 RDEVTYPE RDEVUSER RO Rl R10 Rl1 R12 R13 H14 R15 Ft2 R3 R4 11 
11 0 
r" R5 R6 R7 R8 R9 SAVEAREA SAVEREGS SAVER11 SAVER2 SAVEWRK1 SAVEWRK2 SlVEWRK3 SAVEWRK4 rn 
It) SAVEWRK5 SAVEWRK6 SAVEWRK7 SAVEWRK8 SAVEWRK9 TIMEDISP TYP2305 VCHADD VCHBLCK VCHCUTBL ~rCHDED VCHSTAT VCUIDD rn en VCUBLOK VCUDVTBL VDEVADD VDEVBLOK VDEVCA'l'T VDEVDED VDEVREAL VDEVSFLG VDEVSTAT VDEVSVC VDEVTYPC VMBLOK VMCHTBL, ~ 

VMKILL VKLOGOFF VMLOGON VMHIMSG VMMLVL2 VMOST1T VMRSTAT VMSYSOP V'MUSER It) 

I-tI 

DMKVDE ADSPCH AFREE AFRET APSTAT1 BLANKS CC CL CLISDASD CLAST APE CLASTERM CPEXBLOK CPEXRO CPEXR13 
It) 

~ 11 
I CPEXR5 CPEXSIZE DHKDSPCH DKKFREE tKKFRET DMKIOSQR DMKSCNRU FTRRPS PTRVIRT FTR35KB ]~TR70"B F1 IOBCIW It) 

tv IOBCC 1 IOBCC3 IOBCP IOBCSB IOBFATAL IOBFLAG IOBIOER IOEIRA IOSLCK IOBMISC IOB"ISC2 IOBSIZE lOB SPEC ::s 
1.0 n 
U1 IOBSTAT IOBTIO IOBUSER IOERBLOK IOERDATA IOEREXT IOERSIZE ICERSNSZ LOCK PROCIO PSI RDEVBLOK RDEVDISI It) 



- KODULE EXTERNAL REFERENCES (LABELS AND KODULES) (') 
I I'd 

tv 
\D 3: 
0\ RDEVFTR RDEVNRDY RDEVSER RDEVSTAT RDEVTYPC RDEVTYPE RO Rl R10 R11 R12 R13 R14 0 

R15 R2 R3 R4 R5 R6 R1 R8 R9 SAVEAREA SAVEREGS SAVER10 SAVER13 
p, 
~ 

H SAVER2 SAVEWRK1 SILl SKIP TYPBSC Typ2305 TYP3340 UC I-' 
txJ 

<If 3: 
CLASTERM DKKVDR AFREE AFRET APSTAT1 APTRAN AQCNWT ASYSVM BLANKS BRING CLAStASD CLASSPEC CLASTAPE CLASURI M-

~ CLASURO C1 DEFER DKKACODV DftKCFPRD DKKCVTBH DftKFREE DMKFRET DMKICSQR DMKIOSRW Dl'lKPTRAN Dl'lKPTRPW DMKQCNWT 0 
3: Dl'lKSCNRD D"KSCNRN DMKTDKRL DftKVCARS DMKVSPCO DMKVSPCR FFS Fl IOBCAW IOBFLAG IOBIRA IOBLOK IOBRELCU I 

........ I:'"' 
w IOBSIZE IOBUSER LOCK NORET OPERATOR PROCIO PSA RCWCCNT RCMCCW RCMHEAD RCWTASK RDEVADD RDEVA'IT III 
.....J RDEVBLOK RDEVCURP RDEVDED RDEVDELP RDEVFLAG RDEVLNKS RDEVMOUT RDEVOVLY RDEVSTAT RDEVSYS RDEVTl'lAT RDEVTYPC RDEVTYPE t:r 
0 RDEVUSER RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R6 CT> 

I-' 
Ul R8 SAVEAREA SAVEREGS SAVER8 SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK6 SAVEWRK9 SILl SYSTEM TYPCTCA TYP1052 
"< TYP2305 Typ3211 TYP3800 VCONBFSZ VCONBUF VCOBCTL VCONRBSZ VCONRBUF VCONSIZE VCONWESZ VCONWBUF VDEVBLOK VDEVBND (') 
rn VDEVCATT VDEVCON VDEVDED VDEVDET VDEVEXTN VDEVFCBK VDEVFLAG VDEVFLG2 VDEVLINK VDEVREAL VnEVRELN VDEVRRB VDEVRRF t1 
M- 0 
CT> VDEVSPL VDEVSTAT VDEVTDSK VDEVTYPC VDEVTYPE VFCBSIZE VMBLOK VP.DVSTRT VMSEG VMUSER VMVTERM VRRSIZE VSPXBLOK rn 
iii VSPXLEN ZEROES rn 
I:'"' t::O 
0 DKKVDS AFREE AFRET APSTATl BALR 1 BLANKS CLASDASD CLASGRAF CLASSPEC CLAST APE CLASTERK CLASURI CLASURO DKKCVTAB CT> 

I.Q DKKCVTBH D!'!KERMSG DMKFREE DMKFRERC DMKFRET DftKSCNLI DMKSCItRD DKKSCNRU DKKSCNVU DftKSPLDL DMKSYSCK DMKTDKGT FFS H\ ...,- CT> 
(1 FTRRSRL F8 LOCK NICSIZE PROCIO PSA RDEVATT RDEVBLOK RDEVtED RDEVDELP RDEVDISA RDEVDRAN RDEVENAB t1 

RDEVEPLN RDEVFLAG RDEVFTR RDEVLNCP RDEVLNKS RDEV!UX RDEVftCUT RDEVNICL RDEVCWN RDEVRCVY RDEVRSVD RDEVSPL RDEVSTAT CT> 
III RDEVSYS RDEVT!'!AT RDEVTYPC RDEVTYPE RDEVUSER RO R1 Rl0 Rl1 R12 R13 R14 R15 I:' 
:::s (1 
p, R2 R3 R4 R5 R6 R1 R8 R9 S AV EAREA SAVEREGS SAVER 1 SAVER2 SAVER8 CT> 

I'd SAVEWRKl SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK6 SAVEWRK1 SAVEWBK9 TYPBSC TYPCTCA TYP1052 TYP2305 TYP2311 TYP3210 
t1 TYP3211 TYP3218 TYP3105 TYP3eoO UDEVADD UDEVBLOK UDEVCLAS UDEVFTR UDEVI'lOrE UDEVNCYL UtEVRELN UDEVSTAT UDEVTDSK 
0 UDEVTYPC UDEVTYPE UDEVVRR UDEV3158 VCHADD VCHBLOK VCHBfU VCHCUTBL VCHSEL VCHSIZE VCHTYPE VCONSIZE VCUADD 
b" VCUBLOK VCUCTCA VCUDVTBL VCUSHRD VCUSIZE VCUTYPE VDEVADD VDEVBLOK VDEVEND VDEVCLAS VDEVCON VDEVCOPY VDEVCSPL I-' 
CT> VD!VDED VDEVEOF VDEVEXTN VDEVFLAG VDEVFLG2 VDEVLINK VDEVNRDY VDEVRDO VDEVREAL VDEVRELN VtEVRRB VDEVRRF VDEVRSRL 
a VDEVSFLG VDEVSIZE VDEVSTAT VDEVTDSK VtEVTERM VDEVTfUT VDEVTIPC VDEVTYPE VDEVUSER VMBLOK VMCBCNT VMCHSTRT VMCBTBL 
to VMCUCHT V!'!CUSTRT V!'!DIST VMDVCNT VMDVSTRT VftFB!'!X VMFSTAT VMCSTAT VMSYSCP VMTERM VMVTERM VRRBLOK VRRSIZE 
CT> VSPXBLOK VSPXDIST VSPXLEN VSPXSIZE ZEROES 
M-
CT> DMKVER ADSPCH AFREE AFRET ALARM APTRAN t1 AQCNWT BRING CLISDISD CPUID C1 DDRCUl1 DDRCUl2 DDRKEYN 
iii DDRREC DDRSIZE DEFER DMKCVTBH DtlKFREE DMKFRET DtlKIOEVR DMKPTRAN DMKQCNWT DMKSCNRD DftKSCNVU DMKVATRN EXTMODE ...,- FTR2311B FTR2311T FTR35MB Fl F15 F24 F256 F4 F4095 F1 Fe LOCK MDRCUAl I:' 
III !'!DRKEYN MDRREC MDRSENS MDRVOL MIHCUA 1 MIHKEYN MIHREC MIHSIZE MIBVOL MRDSIZE NORET OBRCPIDN OBRCUA 
M- OBRCUAIN OBRCUAPR OBRHAN OBRHSIZE OBRKEYN OBRLSIZE OBRLSKN OERPGMN OBRRECN OBRSENSN OERSSIZE OBRSWSN OBRVOLN ...,- OBR2SIZE OBR3SIZE OBR33SNS OPERATOR PSA RDEVBLOK RDEVDED RDEVFTR RDEVSER RDEVSTAT RDEVTYPC RDEVTYPE RO 0 
:::s Rl Rl0 Rl1 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 
I Re R9 SAVEAREA SAVEREGS SAVERETN SAVER12 SA VEWRK1 SAVEWRK2 SAVEWRK3 SAVEWRK4 SAVEWRK5 SAVEWRK1 SAVEWRKe I 
~ SAVEWRK9 TRANtlODE TYP2305 Typ2314 TYP3330 TYP3340 TYP3350 VDEVBLCK VDEVtED VDEVREAL VtEVRELN VDEVSTAT VDEVTYPC 
0 VDEYTYPE 
I-' 

YKBLOK V!'!EXWAIT YMGPRS YKPSW VKRSTAT VMSEG VMSTOR VKUSER 
a 
a DKKYIO ADSPCH AFRET APT RAN ATTN AVMREAL BRING BUSY CCC CDC CE CLASDASD CLASGRAF CLASSPEC 
CT> CLASTERM CLASURI CLASURO CSW COE C1 DE DEFER DMKCCHRF DKKDSPCH DMKFRET DMKPTRAN DMKPTRUL - DKKSCNYU D!!KTRCSW DMKTRDSI DMKTRDWT D!KTRKFP DMKUNTFR DMKUNTRN F3 F8 IFCC IL INTREQ IOBALTSK 

IOBCAW IOBCC2 IOBCC3 IOBCSW IOBFATAL IOBFLAG IOBHIC IeEIOER IOBL1NK 1OBLOK IOBM1SC 1OBMISC2 IOBRELCU 



"ODULE EXTERNAL REFEREHCES (L1BELS AND MODULES) 

IOBSIOF IOBSIZE IOBSPEC IOBSPEC2 IonSTAT IOBTIO IOBUHSL ICBVADD IOBWR1P IOERBr,OK I~:)ERCSW IOERDATl IOEREXT 
IOERSIZE LOCII: PCI PREFIXA PSll RO R1 R10 R'11 R12 R14 R15 B:2 
R3 R4 R5 R6 R7 RS TEMPSAVE TREXCSliI TlREXCTL2 TREXT T~(P3340 TYP3704 HC 
VCHADD VCHBLOK VCHB"X VCHBUSY vcnCEDEV VCHCEPND VCHCUINT VCHCUTEL VCBSEL VCHSTJIT VCBTYPE VCU1CTV 'CU1DD 
VCUBLOII: VCUBUSY VCUCEPND VCUCBBSY VCUCTCl VCUCUEPN VCUDVIHT VCUDVTEL VCUINTS VCUSBItD VCUSTAT VCUTYPE 'DEV1DD 
VDEVBLOII: VDEVBUSY VDEVCHAN VDEVCHBS VD1~VCSW VDEVCUE VDEVDED VDEVFLAG VDEVINTS VDEVICIB VDEVIOER VDEVNRDY 1J'DEVPEND 
VDEVPOSN VDEVPOST VDEVRELB VDEVS1S VIEVST1T VDEVTYPC VDEVTIPE VDEVUC V!U!LOK VMCHS'J~RT VII!CUSTRT VMDST1T VMDVSTRT 
VMESTAT V"EXTC" VMEXWAIT VIUDLE VMIOACTV VlHOIHT VMIOPND V!IOWAIT VIMPENt VMPRIIlSP VII!PSW VMQSTAT 1J'"RSTAT 
V"SEG V"TIO V"TRBRIN V"TRCTL V"~rREXT V"TRIO V!TRSIO XTNDLOCK 

DftIl:V"A lCORETBL ADSPCH AFREE AFRET AP STAT1 APSTAT2 lPUCPER B1LRS1VE B1LRO B1LR2 CIDRClLCK CORFL1G C:ORFLUSB 
CORFREE CORIOLCK CORPGPNT CORRSV conSWPHT CORTABLE CORVft CPEX1DD C:PEXELCK CPEXREGS C:PEXSIZE CPPTLBR DftKCFMBK 
DKKCVTBH D"II:DSPCH DftKDSPBP DKKERMSG Dftf(lREE DftKFRET DKKtORDF DftKtOKSY DII!KPTRFT DMKPTIIRC DII!KPTRSC DMKPTRUL DMKSTKCP 
DKKSTKKP F1 F16 F256 F4095 FS HltFP1GE LOCK LOCKSAV tPU lDIlR PlG1CT PAGCORE P'lGINV1L 
PAGT1BLE PROCIO PSl RO R1 R10 R11 R12 R'13 R14 R15 R2 B:3 
R4 R5 R6 R7 RS R9 SlVE SAVE1REl SEGINV S EGPAGE SEGPLEN SEGT1BLE SHRNAME 
SHRSEGCT SHRSEGHM SHRTABLE SWPlLAG SWJ?T1BLE SWPTRANS SWPVP1GE SWTHSAVE T:EMPRO TEftPR~! TEMPR5 TEMPR6 'l~YPE 
VMABLOl V"AFPNT VftASHRBK VMASSIST VM13LOK VMLOGOFF VftP1GES VflRST1T ViMSEG VMSHRI'RC X:P1GNU" 

DMIVMC lDSPCB lFREE AFRET APSTAT1 lP~rR1N lPTRLK lPUOPER lSISVft BRING CPEX1IJD CPEXBtOK CPEXR 11 C:PEXR12 
CPEXSIZE C1 DEFER DMKDSPCH DftltFREE DMKFRET DMKLOKSW DftKPS1FC DMKPSASC D"KPSlISP D,MKPTR1N DMKPTRUL DMKSCHDL 
D"KSCNIU D"KSTKCP ECBLOK EXTCRO F1 F7 LOCK PSI RO R1 R10 R11 Et12 n 
R13 R14 R15 R2 R3 R4 R5 R6 R7 RS R'9 SlVE1REA SAVEREGS ttl 
51 VER 11 SlVER2 SlVER5 SAVER6 51 'EWRK 1 SAVEWRK5 SAVEWRK6 SAVEWRK7 S'~STEIHD TI"EDJCSP VMBCAUTB VMBLOK lrftCAAUTS tS VMCACHT V"CAPRTY VMC1QIES VMCASTAT VMCBLOK VftCBSIZE V!!CCBUSY VMCCRECP VMCCSTAT VMCCXINT V,MCEFLG VMCFPNT VftCFUNC c::> 
V"CKEY V"CLENI V"C"ID VMCMLEN VMCPARM VMCP1UTS VftCPFLG1 V!CPFUNC VMCPIDEB VMCPLUN V,MCPMID V"CPNT 'lMCPPRTY J:lI 
VMCPRTY V"CPSEHR VftCPSENX VMCPSftSG VftCPUSE • V)!IICPUSER V)!IICPVADA V"CPV1DB VHCRESP V"CRJCT VMCSftlX V)!IICSTAT n!CTOD ,:;: ..... 
VMCUSE VftCUSER V)!IICV1DA VMCV1DB VMCXCODE V"Cl"ASK VHCXSTAT VftC01 VMC02 VftC03 V,MC04 VMC05 11ftC06 CD 
V"C07 VKC08 VKC09 VMC10 VftC11 VMC12 VftC13 V"C14 VMC15 VMC16 VftC17 V"C18 VftC19 I 

n VftC20 V"EXTPHD VftEXW1IT VftPST1T VKJ?SW VKPXINT VftRST1T VftSEG VMSPt!FLG VftSPftON V,MUSER VMVCRO lrMV370R r+ 
() 

1'1;1 XINTBLOK XINTCODE XINTNEXT XIHTSIZE XIJ~TSORT XP1GNUft I 
t:::' t:"" 
1-" Dftll:VftI ATTN BUSY CAW CC CD CE CL1SD1SD CL1SSPEC CLISTAPE CL1SUliI CSW DE !:XTMODE 

JI) 

11 t:1' 
(l) FLAG1 FLAG2 IL INTTIO IPJi .. ADDR IPLCCW1 IPLPSlf LOCK PSA RO R1 R10 R 11 CD 
n R12 R13 R14 R15 R2 R3 R4 R5 R6 R7 R'9 SIVEREGS SE1RCB ..... 
r+ SEEK SENSE SILl SKIP S" T1PE TIC TYPCTCA TfPE TYPRDU TfPUNSUP TYP2401 'l~YP2415 n 0 
11 TYP2420 TYP2501 TYP2540R UC UE VMMCODE V"ftTEXT 1'1 
1-" e) 

CD en 
en DftKVSI lDSPCB lFREE lFRET APST1T1 AP'fRAN APUOPER lSYSV! lTTN lVt!RIAL BALRSJ"E BALR8 BLKMPX EIRING en 

BUSY CAW CC CCC CD CDC CE CBB!!370 CBXBLCK CBXlLJlG CLlSDlSD CLASGRAF C:LASSPEC !:tI CL1STlPE CLASTERM CLASURI CLASURO COlDE CPEXlDD CPEXBLC8 CPEXftISC C.PEXREGS CPEXSIZE CSW CUE C:1 (D 
DE DEFER DMKCCHRF DMKCCWTR DMIKDSPl DMKDSPCB DMKDSFRQ Dt!KDSPRU DMKFBEE DftKFB]~T DMKIOSQV DMKtOKDF DMKLOKSY I-t\ 

~ D!!KPTRIN D!!KSCHDL DMKSCRVU DMKSSS!!Q DMIKSTKDE DMKSTKIO D!!KSTKt!P Dt!KS'rKOP D!!KTRDSI DMKVCJ~SB DMKVC1ST DMKVCATS D!!KVCNEX (D 
1'1 I DMKVIOC1 DftlVlOIR D!!KVIOMK DMKVIOXK Dt!l[(VSPEX DMKVSPTO FTR351!B FTR70!!B F1 F10 F15 F240 F4 (D tv F4095 F4096 11'8 IDA IlCC IOBC1W IOBCC3 IOBCLN IOBCSW IOBFLJlG IOBFPHT IOBBIO IOBlRA t=' \0 n -...J lOB LINK IOBLOK IOBMISC IOBRADD I01BRCAW IOBREtCU IOBSleF IOBSIZE IOBSPEC IOBSP]~C2 IOBSTlT IOBTIO IOBUSER CD 



~ MODULE EXTERNAL REFERENCES (LABELS IND MODULES) n I 
"-> III 
\0 3 CO IOBVADD IOERBLOK IOEREXT IOERSIZE LOCK LOCKSAV LPUADDR MSSNEXT MSSPRES MSST1SK1 MSSTlSK3 MSSUSER PCI 0 

PREFIXI PROCIO PSA PSIM SS RDEVAIOB RDEVILT RDEVBICK RDEVFTR RDEVMtL RDEVSTA2 RDEVTYPC RO R1 PI 

H R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 R1 R8 Ci 
I-' tIl R9 SAVE SKIP SM SYSVIRT TEMPSAVE TIMEDISF TBACBEF TRICCURR TR1CEND TRlCFLG2 TRICPROC TRACSTRT ro 13 

TRACOD TRCCLeH TRCCSW TRCHILT TYPCTCI TYPE TYPRDR TYP2314 TYP3210 TYP3330 TYP3340 TYP3350 TYP3105 I 
..q UC UE VCHADD VCHBLOK VCBBMX VCHBUSY VCHCEFND VCHCUINT VCBCUTEL VCBDED VCHSEL VCHSTAT VCHTYPE r+ 
13 VCUACTV~ VCUADD VCUBLOK VCUBUSY VCUCTCI VCUCUEPN VCUDVINT VCUDVTBL VCUINTS VCUSHRD VCUSTIT VCUTYPE VDEVIDD 9 , 
w . VDEVBL<* VDEVBND VDEVBUSY VDEVCHAN VDEVCHBS VDEVCSW VDEVCUE VDEVDED VDEVDIAL VDEVENIB VDEVFLAG VDEVFLG2 VDEVINTS t'"4 

III ..., VDEVIOBl VDEVIOER VDEVNRDY VDEVODE VDEVPEND VDEVPOST VDEVRDO VDEVREIL VDEVBES VDEVRRB VDEVRRF VDEVSPL VDEVS'IAT t:r 0 VDEVTYPl:: VDEVTYPE VDEVUC VIRTUIL VMICTDEV VMBLOK VMCHS'IRT V!CUSTET VMDFTPNT VMDSTAT VMDVSTRT VMECEXT VMESTAT ro 
Ul VMEXTCM; VMEXWAIT VMGPRS VMIDLE VIHNST VMIOICTV VMIOCJT VtlIOINT VMICPND VMIOWIIT VMNOTRAN VMPEND VMPSTAT I-' 

'< VMPSW VMRSTAT VMSEG VMTIO VMTRCTL VMTRSIO VMUSEB VMVCBO VMV310B VBBBLOK VBRRES VRRSTIT XRIGBT16 n Ul 11 r+ 
ro DMKVSP ADDSFB ADSPCH AFREE AFRET APTRAN ARSPRD ASYSVII BRING CC CD CE CHGSFB CLASURI 0 

Ul 51 CLASURO. CMDREJ CPEXADD CPEXBLOK CPEXFPNT CPEXR1 CPEXR11 CPEXR8 CPEXSIZE CSW C1 DITICHK DE Ul 
t'"4 DEFER DMKCKSPL DMKCVTBH DMKCVTDT DI!KDSPCH DMKERMSG Dt!KFREE DI!KFRET DMKPGTSG DMKPGTVG DMKPGTVR DMKPSACC DMKPSASC ::tI 
0 DMKPTRA~ DMKRPAGT DMKRPAPT DMKSCNVD DMKSCNVO DMKSPLCV DMKSPLDL DtlKSPLOV DHKSTKCP DMKTMRPT DMKVIOMK DMKVMASH DMKVSQPD ro 

I.Q FFS FO F1 F4 F4095 P4096 IDI IL INTREQ IOERETN LOCK OPNSFB PCI ~ ~. 

n PCIF PRGC PRTC PRTCHN PSA READ RElDER1 RECBLOK RECCYL RECMAP RECPNT RECSIZE RECUSED ro 
11 

III 
RO R1 R10 R 11 R12 R13 R14 R15 R2 R3 R4 R5 R6 ro 
R1 R8 R9 SAVEAREA SAVEREGS SA VERO SAVER1 SAVEB2 SAVER8 SlVEWRK2 SlVEWRK6 SENSE SPBCLIS t:I t:I n PI SFBDUMP; SFBEOF SFBFILID SFBFLAG SFBFLAG2 SFBFLNMT SFBHOLD SFBINUSE SFBLAST SFBLOK SFBMON SFBNOHLD SFBOPEN (1) 

III SFBPNT; SFBPURGE SFBRECER SFBRECNO SFBRECS SFBRECSZ SFBSTIRT SFBTIME SFBUHOLD SFBUSER SILl SKIP SPFILID 
11 SPLINK i SPNXTPAG SPPREPAG SPRECNUM SPSIZE SPTlME SYSTEM TEMPRO TEMPR1 TIC TYPPRT TYPPUN TYPTIMER 
0 TYP10521 TYP3203 TYP 3210 TYP3211 TYP3505 UC UE VCBADD VCHELeK VCHBMI VCHCEDEV VCHCEPND VCBCUINT 
t:r VCBCUT$. VCBSEL VCHSTAT VCHTYPB VCOADD VCUBLOK VCUDVINT VCODVTBL VDBVIDD VDBVBLOK VDEVBUSY VDBVCCi1 VDEVCFCL I-' 
(1) VDEVCHAN VDEVCHBS VDBVCLAS VDBVCONT VDBVCSPL VDEVCSi VDBVDED VDBVDIIG VDBVDLY VDEVEOF VDEVFCBK VDBVFEED VDEVFLAG 
s VDEVHOW VDEVINTS VDEVIOCT VDEVKEY VDEVNRDY VDEVPEND VDBVPORG VDEVSFLG VDEVSNSE VDEVSPL VtEVSTIT VDEVSVC VDBVTYPC 
t:J VDBVTYPjE VDEVUNIT VFCBBLOK VFCBCHL V}'CBCNT VPCBBOF VFCBFLIG VFCBLOID VFCENtEX VFCBSIZE VMBLOK VMCHSTRT VMCBTBL 
(1) VKCRDSI VMCUSTRT VMDVSTRT VMBSTAT VMEXTC! VHEXWIIT V!INS'I' VtlIOINT VtllOPND VMLINS VMPEND VMPNCH VMPSW 
r+ VHRSTA~I VMSBG VMTTlMB VMUSBR VSPBUFBK VSPBOFSZ VSPCli VSPCCW VSPtPAGE VSPIDICT VSPIDIL VSPIDASi VSPIDAi2 ro 
11 VSPLCTI1 VSPNBXT VSPRBCNO VSPSFBLK VSPSIZB VSPVPIGE ZBROES 
iii 
~. DMKVSQ AFREE ; AFRBT IPTRAN APTRLK ASYSVM BRING CC C1 DEFER DMKBOXBR DMKFREE DMKFRET DMKPGTSG t:I 
III DHKPGT$ DMKPGTVR DMKPTRAN DMKPTRUL D!KRPIGT DMKRPAPT DMKSPLCV D!KSPLDL DMKVSP DMKVSPWI FFS F1 F4096 
r+ F8 

, IOERETN LOCK PSA RO R1 R10 R11 R12 R14 R15 R2 R3 ~. 

R4 ; R5 R6 R1 R8 R9 SFBCLAS SFBFILID SFBFLAG S PBFLAG2 S FBFLNMT SFBLAST SFBLOK 0 
t:I SFBMISC~1 SFBPNT SFBPURGB SFBRBCER SFBRECNO SFBSTART SFBTI!E SPBTYPE SILl SPFILID SPLINK SPNXTPIG SPPREPAG 
I SPRECNU~ SPSIZE SPTIME SISTEM TYPPRT TYP3210 VDEVBLOK VDEVCFCL VDEVCLAS VDEVPURG VDEVSFLG VDEVSPL VDEVTYPE I 
~ VMBLOK 1 VMDVSTRT VMOSTAT VMSEG VMSYSOP VSPBUFBK VSPBUFSZ VSPDPAGE VSPLCTL VSPNEXT VSPSFBLK VSPSIZE VSPVPIGE 
0 
I-' DMKWRM ACNTBLOK ACNTCCW ACNTDATA ACNTNEXT ICNTSIZE ADDSFB IFREE ILIRM APTRIN IPTRLK IQCNWT IRIODV ASYSV! d 
III BLK BRING BUFFER CC CHGSHQ CKPBLOK CKPNAIIE CKPRMIX CKPSIZE CLISSPEC CLASTERM C1 DEFER 
C'O DMKCKSIN DMKCKSPL DMKCKSWM DMKCVTBD DMKERtlSG DMKFREE DMKPG'IVG DMKPGTVR DMKPTRIN DMKQCNWT DMKQNTBL DMKRPAGT DMKRPAPT 
~ DMKRSPIC DMKRSPCV DMKRSPDL DMKRSPHQ DMKRSPID DMKRSPPR DMKRSPPU DI!KRSPBD DMKSCNRU DMKSYSDT D!KSYSLG D!KSYSOW DMKSYSW! 

FFS FO F256 F8 LOCK NICBLOK NICDIS! NICENIE! NICFLIG NICLGRP NICSIZE NICSTAT NICTERH 



() 
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(l) 
n 
rt' 
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(l) 
en 

-t 
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ID 
ID 

MODULE EXTERNAL REFERENCES (LABELS AND 

NICTYPE NPRCNT NPRNAME NPRPNT 
RDEVAUTO RDEVBLOK RDEVCKPT RDEVCLAS 
RDEVNICL RDEVRECS RDEVSEP RDEVSER 
RECSIZE RECUSED RO Rl 
RS R6 R7 RS 
SA VEiRK7 SAVEWRK8 SFBDATE SFBEOF 
SFBRECER SFBRECS SFBRSTRT SFBSIZE 
TYP3330 TYP3340 TYP3350 TYP3705 

liJODULES) 

)~PRTBL OPERATOR 
lH1!:VCODE RDEVDISA 
RDEVSPL RDEVSTAT 
Rl0 Rll 
R9 SAVEAREl 
SFBFILID SFBFLAG 
SHQBLOK SHQBSIZE 
TYP3800 V"BLOK 

OiNDLIST OiNDRDEV PCHCHN POIUT1!:R 
RDEVDBAN RDEVENAB RDEVFLAG RDE,rFSEP 
RDEVTYPC RDEVTYPE BDEVXSEP RDRCHN 
R12 R13 R14 R15 
SlVEREGS SAVER2 SAVEiRK1 SAV]~iRK2 
SFBFLAG2 SFBFNA"E SFBFTYPE SFBINUSE 
SILl START!"E SYSI1?LDV SYS~rE" 
V"SEG ZEROES 

PRTCHN PSA 
RDEVH1AG RDEVIUX 
RECBLOK RECCYL 
R2 R3 
SAVEiRK3 SAVEiRKLI 
SFBLOK SFBOPEN 
TYPBSC TYPE 

RDEVALLN 
RDEVNCP 
RECPNT 
R4 
SAVEiRK6 
SFBPNT 
TYP2305 

() 

to 

t:I: 
o 
Pot 
Q 
..... 
(l) 
I 

rt' 
o 
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1:"'1 
PI 
C' 
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en 
en 
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LABEL COUNT REFERENCES 

ABORT 000003 DKKNLD DKKNLE DKKRNH 
ACCTACNO 000003 DKKHVD 
ACCTBLOK 000005 DMKACO DKKCKP DKKfIVD DMKSPL 
ACCTDIST 000002 DKKHVD DMKSPL 
ACCTLENG 000004 DKKHVD DMKUSO 
ACCTUSER 000004 DKKACO DMKCKP DMKJlVD DMKSPL 
ACNTBACK 000007 DMKACO DMKRSE 
ACNTBLOK 000024 DMKACO DMKCKP DMKHVD DMKJRL DKKRSE DHKWRM 
ACNTCC'il 000009 DMKACO DMKCKP DMKWRM 
ACNTCODE 000007 DKKACO DMKCKP DMKUVD 
ACNTCONT 000002 DKKACO DMKCKP 
ACNTDATA 000014 DMKACO DMKCKP DMKHVD DMKWRM n ACNTDEVC 000004 DMKACO DKKCKP 
ACNTIOCT 000002 DMKACO DMKCKP "tJ 
ACNTNCYL 000002 DMKACO DMKCKP 
ACNTNEXT 000014 DMKACO DMKCKP DMKWRM r-
ACNTNUM 000003 DKKACO DMKCKP DMKHVD Q) 

ACNTPGRD 000002 DMKACO DMKCKP C'" 
ACNTSIZE 000011 DMKACO DMKHVD DMKJRL DMKWRM CD 
ACNTSTOP 000018 DMKACO DMKCKP 
ACNTTIME 000002 DMKACO DMKCKP I ,... 
ACNTUSER 000005 DMKACO DKKCKP DMKHVD 0 ACNTVTIM 000002 DMKACO DMKCKP I 

ACOACCL 000001 DMKACO s: ACOACCK 000002 DMKACO 
ACOCHK 000001 DMKACO 0 
ACOEXIT 000005 DMKACO C. 
ACORETBL 000092 DMKACO DMKATS DMKBLD DMKCC'il DMKCDS DMKCFC DMKCPI DMKCPU DMKCPV DMKCSB DKKDGD DKKFRE c::: 

DMKKCC DKKMCH DMKKNI DMKPAG DMKPGS DMKPSA DMKPTR DMKR:!?! DMKSPL DMKUDR DMKUDU DMKUNT -
() DMKVMA CD 
I'd ACORETN 000002 DMKACO n 
t=' ACTIVTRQ 000015 DMKAPI DMKCPU DKKDSP DMKPSA DMKSCH 
~. ACTSFB 000005 DMKCKS 

.., 
Ii ADDSFB 000017 DMKCKS DKKKIA DMKNLE DKKSPL DMKVSP DMKWRK 0 
It) 

ADSPCH 000152 DMKACO DMKALG DMKCC'il DMKCFK DMKCFO DMKCFF DMKCNS DMKCPE DMKCPI DKKCPS DftKCPU DftKCSB en 0 
("t DMKDGD DMKDIA DMKDSB DMKDSP DMKENT DMKEXT DMKGIO DMKGRF DMKHVC DMKIOE DMKIOG DMKIOS en 
0 DMKLOC DMKLOG DMKLOK DMKMCD DKKKCH DMKMCT DHKMNI DMKMCN DMKNLD DMKNLE DMKPAG DMKPGS 11 

DMKPGT DMKPRG DMKPRV DKKPSA DMKPTR DMKQCN DMKRGA DMKRGB DMKRNH DMKRSE DftKRSP DMKSCH :rJ 
~. 

CD It) DMKSEP DMKSPL DMKSSS DMKSVC DKKTAP DMKTCS DKKTDK DKKTMR DKKTRD DMKTRK DMKUDR DKKUNT en DMKUSO DKKVAT DKKVCA DKKVCN DMKVDC DKKVDE DHKVER DftKV 10 DMKVKA DKKVKC DKKVSI DKKVSP ""'h 

ADTRANS 000010 DMKPRV CD 
AEXTSP 000034 DMKACO DKKCLK DKKCPI DMKCPS DMKCPU DMKDSF DMKFRE DMKIOS DMKMCH DftKKCT DftKPTR DHKSCH 

.., 
AFREE 000450 DHKACO DMKALG DMK.API DMKATS DKKBLD DMKBSC DMKCCH DMKCCW DMKCDE DKKCDM DMKCDS DftKCFC CD ..... :::l I DMKCFD DMKCFG DMKCFH DMKCFK DKKCFO DMKCFF DHKCFS DMKCKS DMKCNS DKK CPB DKKCPI DKKCPS 

w DKKCPU DMKCPV DKKCQG DMKCQH DMKCQP DHKCQR DKKCQY DMKCSE DMKCSO DKKCSP DftKCSQ DMKCST (") 
0 DMKCSU DKKCSV DMKDAS DMKDEF DMKDGD DMKDIA DMKDIB DMKDBD DMRDS B DMKDSP DMKERM DMKEXT CD ..... 



..... LABEL COUNT REFERENCES n 
i tU 

w 
0 1:'"4 
t\J DftKFRE DftKGIO DftKGRF DMKGRT DMKHVC D!!KBVD D!!KIOE DlIKICF DMKIOG DMKIOS DIiK ISM DMKJRL III 

DMKLDOOE DMKLNK DMKLOC DMKLOG DMKLOK D!!K!!CC DlIKMCD DMKMCB DMKMCT DMKMIA DMKMID DMKMNI b" 
CI) 

H DMKMON DMKMSG DftKftSW DMKNES DMKNET D!!KNLD DMKNLE DftKPAG DMKPGS DftKPGT DftKPSA DMKPTR ~ 
~ DMKQCN DMKRGA DMKRGB DMKRNH DftKRPA D!!KRSE DMKRSP DMKS CH DMKSPL DMKSSS DMKSVC DMKTAP I 
~"1C rt 

DMKTCS DftKTDK DMKTBI DMKTMR DMKTRA D!!KTRD DMKTRK DlIKU tR DftKUDU DMKUNT DftKUSO DMKVAT 9 -< DMKVCA DMKVCB DftKVCN DMKVDA DMKVDC DMKVDD DMKVDE DMKVDR DMKVDS DMKVER DMKVftA DMKVMC 
:JC DMKVSI DMKVSP DMKVSQ DMKWRM :JC 

" 0 
w AFRET 000433 DMKACO DMKATS DMKBLD DMKBSC DMKCCH DMKCCW DMKCDB DMKCtM DMKCDS DMKCFD DMKCFG DMKCFH 0.. 
....,J DMKCFM DMKCFO DMKCFP DMKCFS DMKCKS DMKCNS DMKCPB DMKCPI DMKCPS DMKCPU DMKCQG DMKCQH ~ 
0 DMKCQP DMKCQR DMKCQY DMKCSB DMKCSO D!!KCSl? DftKCSQ DMKCS'l' DMKCSU DMKCSV DMKDAS DMKDEF ~ 

(I) 
en DMKDGD DMKDIA DMKDRD DMKDSB DMKDSP DMKERP. DMKFRE DMKGIO DftKGRF DMKHfC DMKBVD DftKIOE 
'< DMKIOF DMKIOG DMKIOS DftKJRL DMKLDOOE DMKLNK DMKLOC DMKLCG DMKLOH DMKMCC DftKMCD DMKMIA n 
[J) 1"1 ... DftKftNI DftKftON DftKMSG DftKftSW DftKNES DMKNET DMKNLD DftKNLE DMKPAG DMKPGS DftKPGT DftKPTR 0 
CI) DMKQCN DftKRGA DMKRGB DMKRNH DMKRSE DMKRSP DMKSCH DMKS EP DMKSPL DftKSSS DftKSVC DftKTAP [J) 
IS DftKTCS DftKTDK DMKTHI DMKTftR DMKTRA DMKTRC DMKTRD D!!KT HR DMKU DR DMKU DU DMKUNT DMKUSO [J) 

t"4 DMKVAT DMKVCA DMKVCH D!!KVCN DftKVDA DftKVDC DMKVDD DMKVDE DftKV DR DMKV DS DftKVER DMKVIO !::tI 
0 DftKVftA DftKVMC DftKVSI DftKVSP DMKVSQ CD 

\Q 
ALARft 000091 DftKACO DMKCCB DMKCKP DMKCLK DMKCNS DMKCPI DMKCQP DMKDAS DMKDftP DftKDSB DftK ERM DMKGRF ..." 

1-1- m 
n DMKJRL DMKftCH DftKMCT DMKftID DftKMSG DMKMSlI DMKOPR DMKPGT DftKQCN DMKRGB DMKRNH DMKRSP 1"1 

DMKSAV DMKUDR DMKVCN DftKVER DftKWRft m 
III ALOCBLOK 000016 DMKCPI DftKftON DftKPGT DMKTDK DMKVDC = ::::s 0 
0.. ALOCCYL1 000006 DftKCPI DftKTDK DMKVDC CD 

I'd ALOCCYL2 000005 DMKCPI DMKTDK DMKVDC 
~1 ALOClUP 000016 DMKCPI DftKPGT DMKTDK DMKVDC 
0 ALOCMAX 000015 DMKCPI DMKMON DMKPGT DftKVDC 
0" ALOCNTMP 000007 DMKCPI DMKMON DMKVDC ~ 
('I) ALOCPNT 000004 DMKCPI DMKTDK DMKVDC 
e ALOCUSED 000010 DMKCPI DMKMON DMKPGT DftKVDC 
t::' ALOKSP 000020 DMKDSP DftKFRE DMKIOS DMKPAG DMKPSA DMKSCB DMKSTK 
('I) ALOKVM 000005 DMKAPI DMKCPU DMKDSP DHKMCB 
ri' AKCBAREA 000011 DMKCCB DMKCFO DMKCPU DMKIOG DMKMCH CD 
1"1 APAGCP 000005 DMKCPI DMKCPV DMKSVC 
IIii!I APOINT 000001 DMKLDOOE 
1-'- APSTAT1 000519 DMKACO DMKALG DMKAPI DMKATS DMKBLD DMKBSC DMKCDB DMKCtM DMKCDS tMKCFG DMKCFM DMKCFO ::::s 
I» DMKCFP DMKCFS DftKCFT DftKCKS DMKCLK DMKCNS DMKCPI DMKCPS DMKCPU DMKCPV DMKCQP DMKCQR 
r+ DMKCQY DftKCSO DftKCSV DMKDAS DMKDIA D!!KDSB DMKDSP DMKENT DMKEXT DMKFRE DMKGRF DMKHVD 1-" 
0 DMKIOE DMKIOG DMKIOS DMKJRL DMKLOG DMKLOH DMKLOK DftK!!Ct DMKMCH DMKftCT DMKMIA DMKftID 
::::s DMKftNI DMKMON DMKftSG DMKftSli DMKNES DMKNET DMKNLD DMKNLE DMKPAG DMKPGS DMKPGT DMKPRG 
I DMKpRV DftKPSA DftKPTR DftKQCN DMKRGA DMKRGE DMKRNn DMKRS E DftKRSP DftKSCH DMKSEP DftKSPL I 

< DMKSTK DMKSVC DMKTAP DMKTCS DftK'IHI DMKTMR DMKTRK DftKTlm DMKV AT DftKVCA DftKVCH DftKVDA 
0 DMKVDD DMKVDE DftKVDR DMKVDS DMKVftA DftKVftC DftKVSI 
~ APSTAT2 000025 DMKATS DMKBLD DMKCPU DftKDSP DftKIOG DMKMCH DMKPGS DftKPR1T DftKPTR DftKRPA DftKVAT DMKVftA ~ • APSTAT3 000004 DMKDSP DMKEXT DftKLOK 
('I) APSTAT4 000034 DMKAPI DMKCLK DftKCPU DMKDSP DftKEXT DMKLOK DftKftCH DftKftCT 
..... APSV 000006 DMKLDOOE 

APTRAN 000173 DMKAPI DMKBLD DMKCCH DftKCCW DftKCDB DMKCDM DMKCDS tftKCFD DMKCFG DftKCFH DflKCKS DftKCNS 



LABEL COUNT REFERENCES 

DMKCPB DMKCPI DMKCPS DMKCPU DMKCPV DMKCSB DMKCSO DMKDGD DMI<:DRD DMKDSP DMKERM DMKGIO 
DMKGRT DMKHVC DMKHVD DMKIOF DMKMCC DMKMIA DMKMON DMKPGS DrIKPRG DMKPRV DMKPTR DMKQCN 
DMKRPA DrIKRSP DMKSEP DMKSNC DMKSPL DMKSSS Dl'lKSVC DMKTCS DMKTMR DMKTRC DMKTRD DMKTRK 
DMK UDR DMKUDU DMKVAT DMKVCH DMKVCN DMKVDR DMKVER DMKV 10 DMKVMC DMKVS I DMKVSP DMKVSQ 
DMKWRM 

APTRLK 000046 DMKACO DMKAPI DMK.ATS DMKCCW DMKCFG DMKCFH DMKCKS DMKCPI DMKCPS DMKCPU DMKDGD DMKIOG 
DMKMCC DMKMIA DftKlINI DMKMON DMKNLD DMKNLE DMKRSP DMKSEP DMKSNC DMKSPL DMKSVC DMKTCS 
DMKTRC DMKUSO DMKVMC DMKVSQ DMKWRM 

APUNONLN 000001 DMKCPI 
APUOPER 000351 DMKACO DMKALG DMK.API DMKATS DMKBLD DMKCDB DMKCDM DM!<CDS DMKCFG DMKCFO DMKCFP DMKCFS 

DMKCLK DMKCNS DMKCPI DMKCPS DMKCPU DMKCPV Dl'lKCQP DMKCCR DMKCQY DMKCSV DMKDIA DMKDSP 
DMKEXT DMKFRE DMKGRF DftKIOS DftKJRL DMKLOG DMKLOH DMKLCK DMKMCI: DMKMCH DMKMCT DMKMIA 
DftKftID DMKftNI DftKMON DMKMSG DftKftSW DftKNES DMKNLD DMKPAG DMKPGS DMKPRG DMKPRV DMKPSA 
DMKPTR DMKQCN DMKRGA DMKRGB DMKRNH DMKSCH DMKSPL DMKSTK DMKSVC DMKTCS DMKTHI DMKTMR 
DMKVAT DMKVCA DMKVCH DMKVDA DMKVDD DMKV!U DMKVMC DUKVS I 

AQCNWT 000227 DMKACO DMKAPI DMKBLD DMKCDB DMKCDM DMKCDS DMKCFC DMKCFD DMKCFH DMKCFM DMKCFO DMKCFS 
DMKCLK DMKCPB DMKCPI DMKCPS DMKCPU DMKCPV DMKCQG DMKCCH mn~:cQP DMKCQR DMKCQY DMKCSB 
DMKCSO DMKCSU DMKCSV DMKDAS DMKDEF DMKDIA DMKDS B DMKERM DMKJRL DMKLNK DMKLOH DMKMCC 
DMKMCD DMKMCH DMKMCT DMK!HA DMKMID DMKMNI DMKMSG DMKMSW DMKNES DMKNET DMKNLD DMKNLE 
DftKPGT DMKPRG DMKPTR DMKQCN DftKRNH DMKRSF DMKSPL DMKSVC DMKTHI DMKTRA DMKTRC DMKTRD 
DMKUDR DMKUSO DMKVCA DMKVCH DMKVCN DMKVDA DMKVDD DMKV DR DMKVER DMKWRM 

ARIOCC 000001 DMKCKP n 
ARIOCH 000011 DMKCCH DMKCKP DMKCPI DMKCPS DMKCPV DMKCQF Df!KGRF DMKIOG DMKMNI DMKSCN DMKSSP "t1 
ARIOCT 000011 DKKCCH DKKCKP DKKCPI DMKCPS DMKCPV DMKCQP DMKIOG DMKMNI DMKSCN DMKSSP t"1 
ARIOCU 000015 DMKCCH DMKCKP DMKCPI DMKCPS DMKCPV DMKCQF DMKDIA DMKMNI DMKNES DMKSCN DMKSSP DMKVCH PI 
ARIODC 000004 DMKLO:; DMKSCN DMKSSS tr' 
ARIODV 000054 DMKACO DKKATS DMKCCH DMKCKP DMKCKS DMKCPI DMKCPS DMKCPU DMKCPV DMKCQP DMKCQR DMKCSO (1) 

DMKDIA DMKDRD DMKGRF DMKLOG DMKMNI DMKMON DMKNES DMKNET DMKPAG DMKP GS DMKPGT DKKPTR 7 
DMKSCN DMKSPL DMKSSP DMKSSS DMKUDR DMKVCB DMKVDC DMKWRM r+ 

n ARIOPR 000005 DMKCKP DMKCSB DMKCSO DMKSPL 0 
I "t1 ARIOPU 000009 DMKACO DKKCKP DMKCSB DMKCSO DMKSPL 3 

t::I ARIORD 000005 DMKCKP DMKCSB DMKCSO 0 
p, 

1-" ARSPAC 000003 DMKACO d 1'1 ARSPPR 000012 DKKCKP DKKCKS DMKCQH DMKCQR DMKCSP DMKCSC DMKCSU DMKCSV DM},SPL DMKUSO ...., 
(1) 
C1 ARSPPU 000011 DKKCKS DMKCQH DMKCQR DMKCSP DMKCSQ DMKCSU. DMKCSV DMKSPL DM}WSO (1) 

r+ ARSPRD 000028 DlIJKCKS DMKCQH DMKCQR DMKCSP DMKCSQ DI!lKCST DMKCSU DMKCSV DMKDRD DMKMIA DMKNLE DMKSPL n 0 DMKUSO DMKVSP 1'1 1'1 
1-" ASYSLC 000025 DKKACO DMKBLD DMKCFO DMKCFT DMKCKP DMKLCC DMKLOG DMKLOH DMfWDR DMKUDU DMKUSO 0 

en (1) ASYSOP 000026 DKKAPI DMKCLK DMKCPI I:t!KCPS DMKDAS DMKJRL Df!KLOG DMKMIA DMKMID DMKMSG DMKMSW DMKPSA en en DMKQCN DMKUDU DMKUSO DMKVCH 
!XI ASISVM 000253 DMKACO DMKAPI DMKATS DMKBLD Dt!KCFG Df!KCFH Df!KCFP DMKCKP DMICCKS DMKCNS DMKCPB DMKCPI (1) 

DMKCPS DMKCPU DMKCPV DMKCQP DMKCSB DMKCSC DMKDIA DMKtRD DMKDS B DMKDSP DMKERM DMKEXT I-tt 
~ DMKFRE DMKGRF DMKGRT DMKHVC DMKHVD DMKICE Df!KIOG DMKIOS tMKLOG DMKLOK DMKMCC DMKMCH (1) 

1'1 I DMKMCT DMKMIA DMKMID DMKMNI DMKMON DMKMSG DMKNES DMKNET DMICNLD DMKNLE tMKPAG DMKPGS (1) w DMKPGT DMKPSA DMKPTR DMKRGA DMKRGB DMKRNH DMKRSP DMKSCN DMfCS EP DMKSNC DMKSPL DMKSVC = 0 
w DMKTAP DMKTCS DMKTHI DMKUDR DMKUDU DMKUSC DMKVAT DMKVCH DMfCVDA DMKVDC DMKVDD DMKVDR C1 

(1) 



~ LABEL COONT REPERENCES n t I'd w 
0 

t-' 
~ DMKVMC DMKVSI DMKVSP DnKVSQ T)nKWRn I» 

ATMRSN 000008 DlItKCPO Dl'!KMON DMKSCH DnKTnR tr 
H ATTN 000065 DMKCPC DMKCPM DnKCKP DMKCNS DMKCQR DMKDDB DMKDIR DMKDMF DftKDSP DftKPftT DftKGRP DMKIOS (1) 

~ tI:I DMKNLD DMKNLE DftKRNH DnKRSE DMKSSP D!KSSS D!KVCA DftKVIO DftKVftI DftKVSI I ::I: 
ATTR2 000037 DMKGRP DMKGRT DftKGRW DftKRGA DMKRGB r+ 

<.I ATTR457 000005 DMKGRP DMKGRT DMKGRW EftKRGA DftKRGB 0 
I 3 ATTR7 000027 DftKGRP DftKGRT DMKGRW DMKRGA DftKRGB 3: "-

W AUTGO 000013 DftKCPI DftKEliT DMKftCC t!KftCD DftKMID D!KftBI 0 
...,J AUTOSPL 000005 DMKftCD DftKftIA DftKnNI 

p. 

0 = AVMREAL 000036 DMKBLD DMKCPG DftKCPP DMKCFS DftKCPV D!KLOG D!KftCff DftKftCT DftKPGS DftKPTR DftKRPA DftKSCH ~ 

Ul D!UVIO DftKVSI (1) 

~ BALRSAVE 000097 DMKAPI DMKCCW DftKCFft DI!KCHS DftKCPI DMKCPV DftKCSO DftKCVT DftKDIA DftKPRE DftKGRT DMKLOC n en 
r+ DMKPGT DMKPTR DMKQCH DftKRGA DMKRGB DftKRNH DftKSCH DftKSCN DftKUBT DftKVAT DftKVCA DftKVMA H 
(1) DMKVSI 0 

en iii BALRO 000007 DMKCPI DftKPGT DftKPTR DftKVftA en 
t-' BALRl 000028 DftKAPI DftKCPI DMKCVT DftKDIA DMKPGT DftKSCR DftKVDC DMKVDS t:o 
0 BALRll 000003 DftKQCH DMKSCH (1) 

\,Q BALR12 000002 DftKVAr I'tt J-J. 
n BALR13 000002 DftKVAf (1) 

H 
I» 

BALR14 000011 DMKCPI DftKLOC DftKTftR DftKVAT DftKVCA DftKVDC (1) 

l:j BALR15 000001 DftKYCA ::s 
PI BALR2 000033 DMKCCll DftKCPI DftKCVT DftKDftP DftKGRT DftKPTR DMKSCB DftKTftB DftKVCA DftKVl'IA n 

(1) 

." BALR3 000010 DftKCCW DftKCNS DftKSCH DftKVCA 
t1 BALR6 000005 DftKCIS DMKCPI DMKVDC 
0 BALR8 000006 DftKCPI DftKPGT DftKSCB DftKVSI 
tr BALR9 000004 DftKCNS DftKVCA ..... 
(1) BLANKS 000174 DMKCDS DMKCFC DftKCFD DftKCFft DMKCPO DftKCPS DMKCBS DftKCPE DftKCPS DftKCQG DMKCQH DftKCQP 
!iii DftKCQR DftKCQY DftKCSB DftKCSO DMKCSP DMKCSt Dl'IKCSU DftKCSV DMKDAS DftKDDR DMKDEF DftKDIA 
1::1 DftKDSB DftKERM DMKGRF DftKHVC DftKJRL DftKLDOOE DMKLBK DftKLOG DftKLOB DftKMCC DftKftCD DftKftCH 
(1) DftKftIA DMKftNI DftKftSG DftKBES DMKBET DftKRLD DftKBLE DftKQCN DftKRGA DftKRNH DftKRSP DftKSCB 
r+ DftKSPL DftKSSS DMKTCS DIUTHI DftKTRC DflKTRD DPlKUDR DMKU DU DftKOSO DftKVCI DftKVCB DftKVDA (1) 

H DftKVDC DftKVDD DMKVDE DMKVDR DMKVDS 
III BLK 000001 DMKWRft 
J-J. BLKftPX 000009 DMKIPI DMKCLK DMKCPI DMKVSI ::s 
I» BRID 000006 DftKLDOOE 
r+ BRIHG 000364 DMKAPI DftKATS DftKCCH DftKCCi DMKCDB D!KCD! DftKCDS D!KCPD DMKCPG DftKCPH DMKCKS DftKCBS J-J. 

DftKCPB DftKCPI DftKCPS DftKCPU DftKCPV DftKCQH DflKCSB DftKCSO DftKCST DftKCSO DftKDGD DftKDRD 0 
l:j DftKDSP DftKERft DftKGIO DftKGRF DftKGRT D!KHVC D!KHVD DftKIOF DMKIOG DftKftCC DftKft IA DftKMON 
I DftKNLD DftKHLE DftKPRG DftKPRV DftKPTR DflKOCN D!KRGA DftKBGE DftKRPA DftKRSP DftKSEP DftKSfiC I 

<.I DftKSPL DftKSSS DftKSVC DftKTCS DflKTftR DIUTRC DftKTRD DftKT BK DftKODR DftKUDO DftKVIT DnKYCH 
0 DftKVCB DnKVDR DftKVER DftKVIO DftKVftC D!KVSI DIIKVSP DftKVSQ DI!IKWRft ..... BSCAOSER 000004 DftKRGA DftKRGB = • BSCBLOK 000005 DftKBSC DftKRGI DftKRGB 
CO BSCCNT 000014 DftKRGA 
-' BSCCOPY 000009 DKKRGA 

BSCECCW1 000004 DKKRGI 



LABEL COUNT REFERENCES 

BSCECCW2 OOOOO~ DMKRGA 
BSCERQ 000005 DMKRGA 
BSCETB 000005 DMKRGA 
BSCFLAG 000046 DMKRGA DMKRGB 
BSCFLAGl 000022 DMKRGA DMKRGB 
BSCFORCE 000001 DKKRGA 
BSCHALT 000003 DMKRGA DKKRGB 
BSCIGN 00000 1" DKKRGA 
BSCINBID 000004 DKKRGA DMKRGB 
BSCIRDEX 000005 DMKRGA 
BSCLINE 000002 DKKRGB 
BSCLOG 00000'> DMKRGA 
BSCOPIED 00000'" DMKRGA 
BSCP!l OOOOOl DMKRGA 
BSCPCCWl 000011 DMKBSC DMKRGA DMKRGB 
BSCPCCW2 000008 DMKBSC DMKRGA DMKRGB 
BSCPCCW3 OOOOOl DMKRG! 
BSCPCCW4 000006 DKKRGA DKKRGB 
BSCRCVD OOOOOS DMKRGA DMKRGB 
BSCRBAD 000019 DMKBSC DMKRGA DftKRGB 
BSCREGEN 00000] DMKRGA 
BSCRESP 000052 DMKBSC DMKRGA DftKRGB n 
BSCRPTR 00000':) DMKRGA t'C 
BSCRROBR 000006 DMKRGA DMKRGB t:"1 
BSCRSTRT 000002 DMKRGA PI 
BSCRYI 000003 DKKRGA CO 

BSCSCAN 000001 DMKRGA DKKRGB 
(1) 

I-' 
BSCSCCWl 000008 DKKRGA DKKRGB I 
BSCSCCW2 000005 DMKRGA DKKRGB ri" 

n BSCSCCW3 000002 DMKRGA DKKRGB 0 
I 

t'C BSCSEL 000012 DKKRGA DKKRGB tK 

t:1 BSCSERD 000005 DKKRGA 0 
~ ..,. BSCSERSE 000015 DKKRGA d 

H BSCSIZB 000002 DMKRGA DMKRGB I-' 
(1) CD 
0 BSCSIZEl 000005 DKKRGA DMKRGB 
ri" BSCSIZB2 000001 DMKRGB n 0 BSCSPTR 000011 DMKRGA DMKRGB H 
H 0 ..,. BSCTKRQ 000007 DKKRGA en 
(1) BSCTSTRQ 00000" DMKRGA en en BSCUCOPY 000006 DMKRGA !:t1 

BSCUECCW 000003 DMKRGA CD 
BUFAPL 000005 DMKGRF DMKGRT DMKGRW H\ - BUFCRT 000028 DMKALG DMKCFM DMKCFS DftKCPI DMKCST DMKBRZ DMKGRF DftKRGl DP.IKRSP DMKUDU DftKYCN CD 

H 
I BUFFER 000102 DMKALG DMKCDM DftKCFG DMKCFM DMKCFO DMKCFS DMKCPI DMKCPS mlKCS I! DMKCSO DMKCSll' DMKCSQ (1) w DMKCST DMKCSU DMKCSV D8KEKA DMKERM DKKGBF DMKGRT DKKLNK Df!IKMSG DMKNKT DftKRGA DMKRRD t:I 

0 0 
U1 DMKRSP DKKSCR DMKUDU DMKVDC DMKWRM CD 



....... LABEL COUNT REFERENCES n I 
W 

rc;, 

0 1';"4 
0'1 BUFIN 000003 D!!KCPI D!!KVCN ~ 

BUFINLTH 000018 D!!KCF!! D!!KER!! DMKGRF D!KLBK D!KRGA D!KRGB b" 

H BUFNIT 000043 D!!KALG DMKCDM DMKCFG D!KCF!! D!KCFO D!!KCFS DHKCPI DHKCP;; D!!KCSO DHKCST DftKCSU DftKCSV (1) 

tD DMKLBK D!!KftSG DftKRSP D!KSCB DMKUDU DMKVCB DMKVDC 
~ 

I3C 
I 

BUFSIZE 000033 DMKALG DMKCFft DMKCPI [!!KER!! DMKGRF D!KIMG D!KLHK DMKBG& D!!KRSP D!!KUDU r+ 
~ BUSOUT 000006 D!!KRBH D!!KRSE a 

I 
I3C BUSY 000057 DftKCKP DMKCNS DMKCPI D!!KDDR DMKDIR D!KDMP DMKF!T DMKIO;, DMKPSA DMKRNH DMKSSP DMKVCA :::J: 

"' w DftKVIO DftKV!!I DKKVSI a 
.....,J CACTDEV 000002 DMKRBH 

p., 

0 c 
CACTLIB 000002 DMKBET D!!KRNH ~ 

til CACTLTR 000002 D!!KBES DI1KRBH CD 

'< CAi 000088 D!!KCCH D!!KCKP D!!KCBS DftKCPI DMK.DDR DMKDIB DMKD!!P DMKFft~r DftKIOS DftKLDOOE D!!KOPR DftKSAV n 
lJl 
c+ DftKSSP D!!KTRD DftKVMI DftKVSI H 
CD CC 001134 DftKACO DMKBSC DftKCCi DMKCFP DMKCKP D!KCBS D!KCPI DMKCS e DftKDAS DftK DDR DftKDGD DftKDIB a 
s DMKDIR DftKDMP D!KDSB D!KF!!T DftKGRF D!KGRT D!KGRW DftKIOS DMKMCC DftKftN I DMKBLD DftKBLE 

Ul 
Ul 

t-t DftKOPR DftKPAG DMKRGA DftKRGB DftKRHH D!KRSE D!KRSP DMKSAV DMKSEP DftKSPL DftKSSP DMKTAP 
a DMKTCS DMKTDK DMKTRK D!KUCB DMKUCC D!KUCS DI1KUDR D!KVCA DMKVCN DftKV DE DftKVftI DMKVSI ::0 

CD 
\,Q DMKVSP DMKVSQ DftKWRft H\ ..,-
(1 CCC 000050 DftKBSC DMKCCH DftKCBS DftKCPI DftKDAS D!KDSE DMKDSP D!KEIG DMKGRF DftK BVC DftKIOE DMKIOS CD 

H 

~ 
DftKMSW DftKRSE DMKRSP DMKSEV DMKTAP DMKUBT DMKVIO DMKVS I CD 

::::s CCCPUID 000003 DMKCCB ::::s 
p" CCDESftD 000003 DftKDIA DftKRBH 

(1 
CD 

't1 CCDEVTYP 000001 DMKCCB 
H CCBADDR 000002 D!!KCCH 
a CCHABID 000008 DMKCCH 
b" CCHCAV 000001 DMKCCB ~ 
(1) CCHCHBL 000012 DMKSEV DMKSII 
liS! CCBCLOGL 000005 D!!KCCB 
t:I CCBCftDV 000010 DftKEIG D!!KSEV DftKSII 
(!) CCHCNTB 000005 DftKSEV DftKSII 
c+ CCBCPU 000003 DftKSEV DftKSII 
CD 
H CCHCUA 000002 DftKCCB 
e CCBDAV 000010 DMKEIG DKKSEV DftKSII ..,- CCBDI 000003 DftKEI4 DMKSEV DftKSII ::::s 
~ CCHBIO 000002 DKKCCB 
r+ CCBIBTB 000001 DMKCCH ..,. 

CCBINTFC 000007 DMKSEV DKKSII a 
::::s CCBIOH 000001 DMKCCB 
I CCHLOG45 000002 DMKCCH I 
~ CCHLOG60 000001 DKKSII 
a CCBLOG70 000001 DKKSEV 
r' CCBLOG80 000002 D!!KCCH DftKEIG c 
iii CCBRCV 000003 DMKCCB DKKEIG 
to CCBREC 000005 D!!KCCB DftKEIG DftKSEV D!!KSII 
..... CCHSIOB 000002 DKKCCH 

CCHSIZE 000002 D!!KCCH 



LABEL COUNT REFERENCES 

CCHSIZEl 000002 Dr!KCCH 
CCHSNSB 000001 Dr!KCCH 
CCHSTG 000004 Dr!KSEV Dr!KSIX 
CCHTIO {)00002 Dr!KCCH 
CCHUSV 000005 Dr!KEIG D~KSEV D~KS1X 

CCPADDR 000001 Dr!KSNC 
CCPAR~ 000004 DKKNLD DKKSNC 
CCPENTRY 000001 DKKNLD 
CCP~AXID 000001 DKKNLD 
CCPNUIE 000003 DftKNLD DKKSNC 
CCPPSIZE 000005 DKKNLD D~KSNC 

CCPRESID 000002 DKKNLD 
CCPROGID 000003 DKKCCH 
CCPRSTAT 000001 DKKNLD 
CCPRSTEP 000001 DKKNLD 
CCPRSTYP 000001 DKKNLD 
CCPSIZE 000003 DKKNLD DKKSNC 
CCPTNCP 000001 DKKNLD 
CCPTPEP 000001 DKKNLD 
CCPTYPE 000002 DKKNLD 
CCRECTYP 000002 DKKCCH 
CCil1 000012 D~KDAS D~KLDOOE DKKUDR n CCIl2 000002 DKKDAS to 
CCIl3 000003 D~KDAS 

CD 000111 DKKCCIl DKKCNS DKKDAS DKKDDR DMKDGD DKKDIB DKKD1R DKKF~T DKKGRF D6KGRT D6KGRW D6K1S6 t"1 
~ 

D6KOPR DKKRGA D6KRGB D6KSSP DKKTAP DMKTBK D!KUNT D6KVCA DKKVCN D6KV61 D6KVS1 DKKVSP c-
CDC 000048 DKKBSC DMKCCH D6KCNS DKKDAS D6KDSB D6KDSP DKKGRF D6KHVC DKK10E DKK10F D6K1OS D6KKSW CD 

D~KNLD DKKRLE D6KRNH DMKRSE D6KRSP DKKTAP D6KURT DKKV 10 DKKVSI I-' 
I 

CDCTLlN 000001 DKKNET r+ 
n CD1SPLY 000001 DMKNES 0 
to CE 000089 DKKCKP DKKCNS D~KCP1 D~KDDR D6KDIB D~KDIB D!KD!P D~KF6T D!KGRF D6KHVC D6K1OG D6KIOS I 

13 
tj DKKlILD DKKPAG D!!IKRGA D6KRSE DPlKRSP D6KSAV D!KSSP D~KVCA D!!IKVCR D~KVIO D6KV61 D6KVSI 0 ..... DKKVSP 01 
11 CFSTOP 000009 DKKCPS D~KMCD D!!IK!!IIA D6KKNI DPlK!!IOR 

d 
CD I-' 
0 CHARID 000004 DKKIOG DKKPRV CD 
r+ CHARO 000001 D!!IKEXT 0 n 
11 CHBATTH 000013 DKKVCA 11 ..... CHBCENT 000003 DKKVCA 0 
CD CHBCNTL 000002 DKKVCA en 
en en 

CHBEOFL 000014 D~KVCA 

CHBHIO 000015 DKKVCA ~ 
CD 

CHB~NOP 000005 DKKVCA HI - CHBK370 000020 DKKVCA DKKVSI CD 
I CHBRDBK 000007 DKKVCA 11 

w CD 
0 CHBREAD 000008 D!!IKVCA t:S 
...J CHBREST 000012 DKKVCA 0 

CD 



- LIBEL COUHT REFEREHCES n 
I "tI 

W 1:"'1 0 
(XI CHBSIZE 000003 Dl!KDII Dl!KVCI III 

CHBWIIT 000014 Dl!KC:FP Dl!KVCI t::r' 
CD 

H CHBWEOF 000002 Dl!KVCI tt ttl CHBWRIT 000009 Dl!KVCI 
3: rt' 

CHC 000014 Dl!KBSC Dl!KCHS Dl!KGRF Dl!KHVC Dl!KIOS DI!KRBH DMKRSE DMKTIP Dl!KUHT 0 
~ CHGRDV 000004 Dl!KCSO I 
3: CHGREGS 000002 Dl!KTl!R 3: 

" 0 
w CHGSFB 000023 Dl!KCKS Dl!KCSQ Dl!KCSU Dl!KCSV Dl!KDl!P DI!KMII Dl!KRSP Dl!KSPL DftKVSP tla 
...,J CHGSHQ 000008 Dl!KCSQ DftKWRl! ~ 
0 CHHGl!SG 000002 Dl!KCPI I-' 

CD 
til CHIBLOK 000013 Dl!KCFP DftKCQG DftKDII DftKVCA Dl!KVSI 
~ CHICftDB 000010 DKKVCA n 
en CHICKDT 000014 Dl!KVCA H 
rt' 0 
CD CHICHCT 000009 DKKCFP Dl!KVCA en 
&I CHIDATH 000005 Dl!KVCA en 
t"I CHIFLAG 000057 DftKCFP DftKVCA DftKVSI ~ 

0 CHIIDAW 000004 DKKVCA CD 
\Q CHIHCCW 000012 DKKVCA H\ ..,. CD 
0 CHXOTHR 000009 Dl!KCQG DKKDIA Dl!KVCA H 

CHXPKEY 000005 Dl!KVCA CD 
III CHIRCHT 000010 DKKVCA t:1 
::1 0 
tla CHXSTAT 000020 DKKVCA CD 

"tI CHXYADD 000007 Dl!KCQG Dl!KDIA DMKVCA 
H CHYBLOK 000005 DKKDIA Dl!KVCA 
0 CHYCl!DB 000001 DKKVCA 
t::r' CHYCKDT 000003 DKKVCA I-' 
CD CHYCHCT 000004 Dl!KVCA 
iii CHYDATH 000006 DKKVCA 
0 CHYFLAG 000032 DKKVCA 
CD CHYIDAI 000001 DKKVCA 
rt' CHYHCCI 000004 DftKVCA CD CHYOTHR 000001 DKKDII H 
iii CHYRCRT 000005 Dl!KVCA ..,. 

CHYSTAT 000003 DKKVCI t:1 
III CHYXADD 000004 DKKDIl Dl!KVCl 
rt' CKCKASK 000005 Dl!KAPI Dl!KCLK Dl!KCPI ..,. 

CKPBITS 000003 Dl!KRHH 0 
::1 CKPBKSZ 000001 DftKRHH 
I CKPBLOK 000004 DftKRHH DKKWRK I 
~ CKPHAKE 000003 DKKRHH DKKWRK 
0 CKPRKIX 000002 DKKRHH Dl!KIRl! 
I-' CKPSIZE 000003 Dl!KRRH Dl!KIRl! 
~ • CL 000001 DftKDIS DKKDSB DftKJRL DKKVDE 
!'O CL1SDASD 000110 DKKICO DBKCCW DftKCFP DI!KCKP Dl!KCPI DIIKCPS DMKCPV DftKCQG Dl!KCQP DftKCQR DftKDDR DftKDEF - Dl!KDGD DftKDIR DftKDftP DftKGIO DftKIOC DIIKIOE DIIKIOF DMKIOS DftKLHK DftKLOG Dl!KftRI DftKftSW 

Dl!KPRV Dl!KSCR DftKSSP DIIKSSS Dl!KTRD DIIKVCH DftKVDA DftKV DC Dl!KVDD DftKVD! Dl!KVDR Dl!KVDS 



LABEL COUNT REFERENCES 

DI!KVER DKKVIO DKKVI!I DI!KVSI 
CLASGRAF 000074 DI!KACO DI!KBLD DKKCCW DI!KCFK DI!KCFP DftKCFT DftKCKP DftKCPI DKKCPS DKKCPV DKKCQG DlIKCQP 

DI!KDEF DI!KDIA DlIKDIR DftKGRF DI!KHVD DftKIOF DI!KIOS DMKOPR DlIKPSA DMKQCN DKKSSP DMKTRD 
DKKUSO DMKVCH DftKVCN DKKVDC DMKVDS DKKVIC DMKVSI 

CLASSPEC 000015 DftKBLD DI!KCCW DKKCFP DMKCFT DftKCKP DftKCPE DMKCPI DftKCQG DKKCQP DlIKCQR DlIKCQY DMKDEF 
DMKDIA DlIKDIR DlIKHVD DI!KIOF DMKIOS DftKLOG DMKLOH DMKNES DI!KNET DMKNLD DlIKNLE DMKQCN 
DMKRNH DMKSCN DMKTRD DMKUSO DMKVCH DI!KVDA DMKVDC DMKVDR DMKVDS DMKVIO DMKVMI DHKVSI 
DI!KWRM 

CLASTAPE 000088 D8KCCW DKKCFO D8KCFP D8KCKP DMKCPB DMKCPI DflKCPS DMKC~G D8KCQP DMKCQR DMKDDR D8KD8P 
DMKGIO DKKIOE DMKIOF D8KIOS DMKI!CC DI!KMNI DMKSSP DMKVCH D8KVDC DKKVDD DMKVDE DI!KVDR 
DI!KVDS DI!KVI!I DI!KVSI 

CLASTERI! 000148 DI!KACO DI!KBLD DI!KCCW DI!KCFI! DMKCFP DMKCFT DMKCKP DMKCNS D8KCPE DI!KCPI DI!KCPS DMKCPV 
DMKCQG DI!KCQP DMKCQR DMKCQY D8KCSP DMKCSQ DMKCST DMKDDR D8KDEF DMKDIA DMKDIR DMKHVD 
DI!KIOC DMKIOF DMKIOS DMKLOG DMKLOH DMKBES DI!KNET DMKPSA DMI<.QCN DMKRGA DMKSCN DHKSSP 
DMKTRD DMKUSO DMI<VCH DMKVCN DMKVDA DI!KVDC DI!I<VDE DMKV.DR DMKVDS DMKVIO DMKVSI DMKWRM 

CLASURI 000085 DMKCCW DI!KCFP DMKCKP DMKCPB DMKCPS DMKCQG DMKCQP DI!KCSB DMKCSO DftKCSP DMKCSQ DMKCST 
DMKCSU DMKCSV DI!KDEF DMKDIR DI!KDRD DMKHVD DflI<IOF DMKICS DMI<:RSE DMKRSP DMKSCN DI!KSPL 
DMKSSP DMKTRD DMKVCH DMKVDA DMKVDC DI!KVDD DMI<VDR DMKVtS DMI<:VIO DMKvtH DMKVSI DMKVSP 

CLASURO 000081 DMKCCW DMKCFO DI!KCFP DMKCKP DI!KCPB DI!KCPI DMI<CPS DI!KCQG DMI<:CQP DI!KCSB DI!KCSO DMKCSP 
DI!KCSQ DHKCST DI!KDEF DftKDIR DI!KDMP DMKHVD DMKIOE DMKIOF DMKIOS DMKRSE DMKRSP DMKSCN 
DMKSSP DMKTRD DMKVCH D8KVDA D8KVDC DMKVDD DI!I<VDR DMKVtS DMI<:VIO DMKVSI DI!KVSP 

CLCI!D 000003 DI!KI!IA n 
CLSUS 000010 DMKMIA DI!KMNI DftKf!ON I'd 
CI!D 000002 DI!KLDOOE t:'"i 
CI!DREJ 000013 DftKCHS DftKDIB DI!KIOS DMKRNH DI!KRSE DMKVCB DMKVSP PI 
CNTLBTO 000005 DI!KRNH tY 

CODE 000021 DftKCNS DI!KCPI DMKDSP DftKEXT DMI<FRE DftKIOS DMKLOI< DMKMCH DI!~:PRG DI!KPSA DMKRNH DftKSCH <1> 
...... 

DftKSVC DMKVSI I 
COMPFE3 000009 DMKEIG DMKSEV DI!KSIX M-

n COMPSEL 000015 DMKEIG DftKSEV DMKSIX 0 
I 

I'd COMPSYS 000006 DMKCCH DMKEIG DftKSEV 3: 

t:1 CONACTV 000028 DftKCNS DftKGRF D8KRGA DftKRNH 0 
~ .... CONADDR 000033 DI!KCNS DMKGRF DftKI!ON DMKQCN DftKRGA D8KRGB DMKRNH = 1'1 COHCCW1 000085 DMKCNS D8KDIR DftKGRF t8KRGA DI!KRGB DMKRNH ...... 

<1> 
0 CONCCW2 000038 DMKCNS DI!KGRF DMKRGA tMKRGB DMKRNH <1> 

M- COHCCW3 000032 DMKCHS DMKDIA DMKIOE DI!KNES DI!KNET DMKRGA DMKRGB DMKRNH n 
0 COHCCW4 000031 DMKCHS DMKGRF DMKRGA DMKRGB H 
1'1 0 .... CONCNT 000013 DI!KCNS DMKGRF DMKMON DMKQCN DftKRGA DMKRGB DftKRNH en 
CO COHCNTL 000024 DMKCNS DMKQCN DMKRGA DMKRGB DftKRNH en en COHCOI!ND 000008 DI!KCNS DI!KRNH !:tI 

CONDATA 000082 DI!KCNS DMKDIA DI!KGRF DMI<IOE DI!KNES DMKQCI DMKRGA DMI<RGE DftKRNH <1> 
CONDCNT 000029 DMKDIA DMKIOE DI!KRGA DI!KRNH I-t) 

-' CORDEST 000004 DMKRNH <1> 
H 

I CONDiC 000022 DMKGRF DMKQCN DI!KRGB It> w COBESCP 000021 DI!KCNS DMKGRF DftKRGA DI!KRGB DMKRNH ~ 
0 0 
1.0 CONEXTR 000001 DMKRRH <1> 



.... LABEL COUNT REFERENCES 
(1 

I tt:t 
W t;-t .... 
0 CONFLAG 000007 D!!KCNS D!!KRRH 

III 
b" 

CORLABEL 000030 D!!KRGA D!!KRGB CD 
H CONOUTPT 000031 D!!KCRS DMKGRF DMKQCR DMKRGB DMKRRH I--J 
t:d I 
3 CONPAR~ 000116 DMKCRS DMKDDR DMKDIR DI'tKF!!T DI'tKGRF DI'tKQCJ DHKRGA DMKRGE DMKRNH DMKSSP c+ 

CONPNT 000091 DrtKCNS DrtKGRF DMKQCN DI'tKRGA DMKRGB DrtKRNH ~ ~ CONREAD 000001 DMKCFM 
3 3 

"- CONRESP 000017 DrtKCNS DrtKGRF DMKQCN DI'tKRGA DI'tKRGB DMKRNH 0 
w CONRETN 000028 DrtKCNS DrtKGRF DI'tKQCN DI'tKRGA D!!KRGB DI'tKRNH p, 
...,J CORRTAG 000003 DrtKRNH ~ 

0 I--J 
CONRTRI 000012 DrtKCNS DMKRNH CD 

en CONSOLE 000001 DMKDIR 
"'<: CONSPLT 000014 DMKCNS D!!KQCN DI'tKRRB 

n 
Ul H 
c+ CONSRID 000014 DMKRNH 0 
CD CONSTAT 000127 DMKCNS D!!KGRF DI'tKQCN DMKRGA DI'tKRGB DI'tKRNH Ul 
a CONSINC 000006 DMKCNS DI'tKGRF DMKQCN I:ftKRGB D!!KRNB 

Ul 

t;-t CONSISR 000041 DMKDIA DMKNES D!!KNET DftKRNH !::u 

0 CONTACT 000003 DI'tKNET DI'tKRNH CD 
I.Q 1-1'1 
..... CONTASK 000120 DI'tKCNS DMKGRF DI'tKI'tON DI'tKNES DI'tKQCN D!!KRGA D!!KRGB DI'tKRNH CD 
n CONTCI'tD 000027 DMKRNB H 

CONTSIZE 000037 DI'tKCNS DI'tKGRF DI'tKQCN DI'tKRGA D!!KRGB DI'tKRNH CD 
III t:I 
t:I CONTSKSZ 000014 DMKCNS DMKGRF DMKQCN I:!!KRGA DI'tKRGB DI'tKRRH n 
p, CON USER 000013 D!!KCNS DI'tKDIR D!!KQCR DI'tKRGA D!!KRGB DI'tKRNB CD 

tt:t CORBPRT 000013 DI'tKATS D!!KPTR 
e; CORCFLCK 000021 DMKATS DrtKBLD DMKCPI t!!KCPV DI'tKPGS DI'tKPTR DI'tKRPA DI'tKVMA 
0 CORCP 000016 D!!KACO DMKCPI DI'tKCPU DI'tKDI'tP D!!KI'tCC DI'tKI'tNI DMKPTR 
b" CORDISA 000001 D!!KMCH I--J 
CD CORFLAG 000098 DMKACO D!!KATS DI'tKBLD DI'tKCCW DI'tKCDS DI'tKCFC DI'tKCPI DI'tKCPU DI'tKCPV DI'tKDGD DI'tKDI'tP DMKI'tCC 
Iii1 DMKftCH DMKMNI DI'tKPGS DI'tKPSA DI'tKPTR DI'tKRPA D!!KVI'tA 
t:::' CORFLUSH 000010 DMKATS D!!KCCW DI'tKDGD DI'tKPTR DMKV!!A 
CD CORFPRT 000053 DftKATS DMKBLD DI'tKCPI DI'tKCPU DI'tKCPV DI'tKDI'tF DI'tKFRE DI'tKPGS DI'tKPTR DI'tKRPA D!!KUDR 
M- CORFREE 000009 DMKATS DI'tKCPI D!!KPGS DI'tKPTR DMKVI'tA CD 
H CORIOLCK 000016 DI'tKATS DI'tKBLD DI'tKCPI DI'tKCPU D!!KI'tCH DI'tKPGS DftKPTR DI'tKRPA D!!KV!!A 
iii CORLCRT 000009 DMKBLD D!!KCPI DftKPTR ..... 

CORPGPNT 000039 D!!KATS DI'tKBLD DMKCDS Dl!KCPI DMKCPU DI'tKDGD DI'tKFRE DI'tKI'tCH DMKPGS DMKPTR DMKRPA DI'tKUDR 
t:I 
III DI'tKUNT DMKVMA 
M- CORRSV 000023 DKKATS D!!KCFO D!!KCPU D!!KCPV D!!KPGS DI'tKPTR D!!KRPA D!!KVl'IA ..... 

CORSHARE 000023 D!!KATS DI'tKCCW D!!KCDS D!!KCPU D!!KCPV D!!KPGS DI'tKPSA DMKPTR 0 
t:S CORSWPNT 000027 D8KATS D!!KBLD D!!KCCW DI'tKCDS DftKCPI DriKCPU DI'tKDGD DI'tKftCH DMKPGS DMKPTR D!!KRPA DI'tKUDU 
I DMKVfU I 
~ CORTABLE 000082 D!!KACO D!!KATS D!!KBLD DI'tKCCW DI'tKCDS DI'tKCFC DI'tKCPI DftKCPU DftKCPV DftKDGD DHKDI'tP DMKFRE 
0 DI'tKI'tCC D!!KftCH DI'tKI'tNI DI'tKPAG D!!KPGS DI'tKPSA DI'tKPTR DftKRPA DI'tKUDR DI'tKUDU DMKUNT DftKVftA 
I--J CORVI't 000010 D!!KATS DI'tKCPU DftKCPV DI'tKPTR DMKV!!A 
~ 
II COUNT 000022 DI'tKCSU DI'tKCSV DftKERM DI'tKF!!T DftKFRE DI'tKIOS D!!KTRA 
CD CPABERD 000006 DftKDI'tP DI'tKPRG DI'tKPSA DMKSVC 
.... CPAPRPND 000005 D!!KDSP DI'tKEXT DI'tKftCT 

CPASTAVL 000007 DI'tKCFO DMKCFS DI'tKCPI DKKLOG 



LABEL COUNT REFERENCES 

CPASTON 000007 DKKCFO DMKCPI DMKCQY DMKLOG 
CPCREGO 000037 DMKAPI DMKCKP DMKCLK DMKCPI DMKCPU Dl!KDSP DMKEXT DMKIOS DMIi:LOK DMKMCH DMKPRG DMKPRV 

DMKPSA DMKSVC DMKTMR DMKTRC DMKTRD DMKVIT 
CPCREG6 000007 DMKCFO DMKCPI DKKDSP 
CPCREGB 000034 DMKCPS DKKIOS DMKMCC DMKMCD DMKHCH DMKMI A DMKMNI DMKMCN DMKPRG DMKPSI DMKSVC 
CPEX 000008 DMKDSP DMKVCA 
CPEXADD 000099 DMKICO DKKALG DMKCCW DMKCDS DMKCFM DMKCFC DMKCFP DMKCNS DMI{CPS DMKCPU DMKCPV DMKDGD 

DKKDIA DKKDSB DMKDSP DMKEXT DMKFRE DMKGIC DKKGRF DMKIOE DKICIOS DKKLOC DMKLOK DMKMCC 
DMKMCD DMKMCH DMKKCT DKKMIA DMKIUD DHKMNI DMKMON DMKPAG DMICPGS DHKPGT DKKPRG DHKPRV 
DMKPSA DMKPTR DMKQCN DHKRGA DKKRGB DMKRNH DKKRPI DMKBSP DM){SPL DMKSSS DMKSVC DMKTMR 
DKKTRD DMKUSO DKKVAT DMKVCA DMKVMl DMKVftC DMKVSI DMKVSP 

CPEXBLOK 000186 DKKACO DKKALG DMKCCW DMKCDS DKKCFK DMKCFC DMKCFP DMKCNS DMKCPB DMKCPS DMKCPU DMKCPV 
DMKDGD DMKDIA DMKDSB DMKDSP DMKEXT DMKFRE DMKGIO DMKGBF DMKIOE DMK IOF DKKIOS DMKLNK 
DKKLOC DMKLOK DMKMCC DKKMCD DMKMCH DMKMCT DMKMIA DMKMID DMJ<MNI DMKKON DKKPIG DMKPGS 
DKKPGT DKKPRG DftKPRV DKKPSA DMKPTR DMKQCN DMKRGA DKKBGE DKltRNB DMKRPI DMKRSP DMKSPL 
DMKSSS DMKSTK DMKSVC DMKTAP DMKTMR DMKTRD DMKUNT DMKUSO DM){V AT DMKVCA DMKVDA DMKVDC 
DKKVDE DMKVIU DMKVKC DKKVSI DKKVSP 

CPEXBPNT 000004 DKKDSP DMKPAG 
CPEXDEFR 000005 DKKCPU DKKDSP DKKSTK 
CPEXFPNT 000048 DKKCCW DKKCDS DMKCFP DMKDGD DKKDSP DKKGIC DMKIOE DMKIOF DKJ<LOC DKKPIG DMKPTR DKKRPI 

DKKUNr DKKVCA DKKVSP 
CPEXLPSW 000002 DKKDSP DKKSVC n 
CPEXMISC 000030 DKKCCW DKKCFP DKKCPB DMKDGD DKKGIO DMKPIG DMKPTR DMKSSS DKI{STK DMKVSI '"d 

CPEXPRIO 000006 DKKDSP DKKSTK 1:"'1 
CPEXPROC 000021 DKKCPU DKKDSP DKKFRE DMKIOS DMKLOC DMKLOK DMKPRG DKKSTK ~ 

CPEXREGS 000044 DMKCFK DKKCNS DMKCPS DMKCPU DMKCPV DMKDGD DMKDSB DMKDSP DMI<EXT DMKIOE DMKIOF DKKLOC t:F' 

DMKLOK DMKMCD DKKMCH DKKMCT DMKPRG DMKPRV DMKPSA DMKQCN DMIKSPL DMKSSS DMKSVC DMKTIP 
(1) 

DHKTMR DMKVAT DKKVKA DMKVSI ~ 
CPEXRO 000052 DMKALG DMKCCW DMKCDS DMKCFP DKKCPS DMKDGD Dl!KFRE DMKGIO DM1KGRF DMKIOS DMKMCC DMKKIA r+ 

0 
n DMKMID DMKMNI DKKKON DHKPAG DMKPGS DMKPTR DMKRGA DMKRPA DM1KSSS DMKTIP DMKUSO DMKVCA I 
'"d DKKVDC DMKVDE tIC 

CPEXR 1 000007 DKKCPU DMKIOS DMKLNK DMKLOK DKKSSS DMKVDA DMKVSP 0 
~ 0,. 
.." CPEXR10 000005 DMKCNS DMKDSP DMKKIA a 
11 CPEXRll 000031 DMKCFP DMKCPU DMKDSP DMKEXT DMKLOK DMKKCC DMKMIA DMKMID DKKPAG DMKPGT DMKPSA DMKPTR I-' 
(1) 

DMKSSS DKKSTK DKKUSO DMKVKC DMKVSP 
(1) 

0 
r+ CPEXR12 000017 DKKILG DKKCPS DKKCPU DMKCPV DMKMCC DMK!UA DMKMID DMKMNI DMIKQCN DMKSSS DKKSVC DKKUSO n 
0 DKKVCA DKKVKC 11 
11 0 ..,- CPEXR13 000009 DMKIOS DKKPTR DKKVDE rn 
(1) CPEXR14 000002 DKKCDS DMKLOK rn 
til CPEXR15 000002 DMKCDS DKKDSP !:tI 

CPEXR2 000007 DKKCFO DMKPTR DKKQCN DMKUSO (1) 

CPEXR3 000001 DMKSSS H\ 

CPEXR5 000006 DKKCDS DKKPAG DKKVDE 
(1) - 11 

I CPEXR6 000005 DMKIOF (1) 

w CPEXR7 000003 DKKCDS DKKPAG DMKPTR = - 0 - CPEXRB 000002 DKKDSP DMKVSP (1) 



-A LABEL COUNT REFERENCES n 
I I"tf 

w 
t"" -A 

l\oJ CPEXR9 000002 DMKPTR C» 
tT 

CPEXSIZE 000127 DMKACO DMKALG DftKAPI DftKBLD DftKCCW DMKCDS DftKCFM DMKCFO DMKCFP DMKCNS DftKCPI DftKCPS (1) 

H DMKCPU DftKCPV DftKDGD DftKDIA DMKDSB DMKDSF DMKEXT DftKFRE DMKGIO DftKGRF DftKIOE DftKIOF 'I t:IJ DMKIOG DMKIOS DMKLOC DMKLOG DMKLOK DMKMCC DMKMCD DftKMCH DftKftCT DftKft IA DMKftID DftKftNI c+ ::c 
DMKMON DMKPGS DftKPGT DftKPSA DftKPTR DMKQCB DMKRGA DftKRGB DMKRNH DftK RPA DftKRSP DMKSPL 9 -<1 DMKSSS DMKSVC DMKTAP DMKTRD DMKUSO DMKVCA DMKVDC DftKVDE DMKVMA DftKVMC DftKVSI DMKVSP ::c ::c 

........ CPEXTYPE 000012 DMKCPU DMKDSP DMKSTK DftKSVC 0 
w CPFRELK 000007 DftKDSP DMKFRE j;la 

...,J CPFRESW 000003 DMKDSP DMKFRE d 
0 ....... 

CPID 000030 DMKCKP DMKCNS DMKCPI DMKCPS DMKCPU DftKCVT DMKDMP DftKGRF DMKMCH DftKftCT DftKPGT (1) 

U) CPINITD 000005 DMKAPI DMKCFM DftKCPI DftKIOS n '< 000006 rn CPLOKFL DMKEXT DMKLOK H 
r+ CPMCHLK 000002 DMKftCH 0 
(1) CPftCBSE 000005 DMKDSP DftKMCH lJ) 

• CPMICAVL 000011 DMKAPI DMKCFO DftKCFS DMKCPI DMKLOG 
lJ) 

t"" CPMICON 000014 DMKAPI DMKCFO DMKCFS tMKCPI DHKCQR DMKCQY DMKDSP DftKPRV !:tI 

0 CPPTLBR 000022 DMKATS DMKBLD DMKCPU DftKDSP DMKMCH DMKPGS DMKPRV DftKPTR DMKRPA DftKVAT DftKVftA 
(1) 

lQ HI ..... CPR UN 000020 DMKCFP DHKDSP DMKEXT DMKIOS DMKPSA DMKSCH DMKSVC DMKTftR (1) 

n CPSBRLK 000007 DMKCCW DMKDGD DftKDSP H 

CPSTATUS 000051 DMKAPI DMKCFP DftKCLK DMKCPI DMKDSP DftKEXT DftKIOS DMKMCH DMKMCT DftKPRG DMKPSA DMKSCH 
(1) 

C» ~ 

:::s DMKSVC DMKTMR n 
0- CPSTAT2 000035 DMKAPI DMKCCW DMKCFO DMKCFS DftKCPI DMKCQR DMKCQY DftKDGD DftKDSP DMKLOG DftKPRV (1) 

I'tJ CPSTAT3 000008 DMKDSP 
H CPSUPER 000011 DftKCPI DHKDSP DMKIOS DHKMCT DftKPRG DPlKPSA DMKSCH DMKSVC 
0 CPSYSLK 000004 DMKDSP DMKEXT DMKLOK tT 
....... CPTERftLK 000003 DftKMCr 
(1) CPTIDLE 000004 DMKDSP 
iii CPTIONT 000002 DftKDSP 
t=' CPT!!ASK 000004 DftKAPI DMKCLK 
(1) CPTPAGE 000003 DMKDSP 
r+ CPUID 000035 DftKAPI DMKCCH DMKCPI DMKCQY DftKDDR DMKDIR DMKHVC DHKIOF DMKIOG DMKLOG DftKMCH DMKMNI (1) 

H DMKOPR DMKPRV DftKSSP DftKVER 
• CPULOG 000003 DMKCPI DMKDMP 
~ 
::I CPUMCELL 000004 DftKCPU DMKHVD DMKIOG DftKPRV 
I» CPU HODEL 000006 DMKCPI DMKIOG DMKMCC 
r+ CPUSER 000001 DftKPRV ..... 
0 CPUVERSR 000010 DMKBVD DMKIOF DftKIOG DMKftCB DPIKOPR DMKPRV DftKSSP 
:::s CPWAIT 000023 DMKAPI DHKCLK DMKCPI DMKDSP DftKEXT DMKIOS DMKMCH DMKMCT DftKPS A DftKSCH DMKVCA 
I CRBIT 000001 DftKftCB I 

-<1 CRESCRD 000001 DMKRNH 
0 CRESDQ 000001 DMKDIA ...... 
t:: CRESERL 000002 DMKRNB 
• CRESIMD 000005 DMKDIA DMKNBT DMKPSA DftKRNH 
(D CSETDSM 000002 DMKDIA DftKRNH 
.... CSW 000288 DMKCCB DMKCKP DftKCNS DftKCPI DftKDDR DftKDGD DftKDIR DMKDMP DftKDS P DI!K EIG DftKFMT DMKGIO 

DMKIOS DMKLDOOE DftKOPR tftKPSA DftKSAV DftKSEV DMKSIX DMKSS F DftKTRA DftKTRD DMKVCN DMKVIO 



LABEL COONT REFERENCES 

Dr!K"U Dr!KVSI Dr!KVSP 
CSiLr!EP 000002 Dr!KDIA DftKNES 
CSiLNCP 000002 Dr!KDIA D!KNES 
CTL 000001 DftKLDOOE 
CTRr!LTR 000003 DftKDIA Dr!KNES D!KRNH 
COE 000041 Dr!KCFP D!KCKP D!KCPI D!KDDR D!KDIR DMKDMP DMKDSP DMKFMT Dftl[(IOS DMKftON DMKNLD DMKNLE 

Dr!KPAG DMKPSA DMKRSE D!KSSP DftKTAP DnKVIO DftKVS I 
CORRSAVE 000004 Dr!KIftG 
CVTEXIT 000001 D!KNEft 
CO 000105 D!KAPI DftKCKP DMKCLK DMKCPI D!KCPU DftKDMF DMKDSP DMKEXT DKKIOS DMKLOK DftKKCB DftKPRG 

Dr!KPRV DKKPSA DftKSVC D!KT!R DKKTRC D!KTRD 
C1 000411 DftKAPI DKKATS DKKBLD DMKCCH DftKCCW DMKCDE DMKCDM DMKCtS DftlKCFC D!KCPG DMKCPH DMKCFS 

D!KCKS DftKCNS D!KCPB DMKCPI D!KCPS DMKCP.O DMKCPV DMKCSE DMI[(CSO D!KDGD DMKDRD DMKDSP 
DftKERft D!KEXT D!KGIO D!KGRF D!KGRT DMKHVC DeKHVD DMKICG DMI~IOS D!K ISM DMKMCC DMKKCH 
D!K!IA D!KMNI DMKKON DMKNLD DMKNLE D!KPGS DMKPRG D!KPRV DMKPTR DMKQCN DMKRGA D!KRGB 
D!KRSP D!KSCH D!KSEP DMKSNC D!KSPL D!KSSS DMKSVC DMKTCS DMKTKR D!KTRA DMKTRC DKKTRD 
DftKTRK DftKODR D!KUDO D!KVAT D!KVCH DMKVCN D!KVDR DKKVER D!KVIO D!KV!C DMKVSI DKKVSP 
DKKVSQ DftKWRK 

Cll 000002 DftKDSP 
C13 000003 D!KDSP DftK!CH 
C14 000012 D!KAPI D!KCFH DKKCPI DPlKDPlP DMKPRV 
C15 000004 DKKCFH DMKDKP D!KPRV n 
C2 000046 DftKAPI DftKCFH DftKCKP DMKCPI DftKDftP D!KEXT DMKFRE DMKIOS DMKLDO(JIE "0 

C3 000002 D!KCKP D!KMCH 1:"1 
C4 000002 D!KDSP III 
C5 000001 D!KDSP C" 

(1) 
C6 000018 DftKAPI DMKCFO D!KCPI D!KDSP D!KPRV ..... 
C7 000004 D!KCCH DMKDSP DftKKCH I 

C8 00003£J D!KCPS DMKEXT D!KIOS D!KftCC D!K!CD DMK!Il DMK!NI DMK!ON D!KPRG DMKPSA DMKSVC r+ 
0 n C9 000002 DftKDSP I 

"0 DA!AGRPT 000002 D!KCPI DPlKDftP til 
0 

I::' DASDCL 000006 DMKftCC DftKftNI DftKftON ~ 
1-'- DATACHK 000008 DftKCNS DMKRSE DMKONT DMKVSP c:: 
H DATAEND 000001 DMKVCA ..... 
(1) (1) 
0 DATE 00003£J DftKACO DMKCKP DftKCPI DMKCVT DMKDDR DMK!ID 
r+ DDRCOAl 000002 DPlKVER n 
0 DDRCOA2 000002 DKKVER H 
H 0 
1-'- DDRKEYN 000001 D!KVER en 
(1) DDRREC 000001 DKKVER en en DDRSIZE 000001 DKKVER !:tJ 

DE 000119 DftKACO DMKCFP DMKCKP D!KCNS DftKCPB D!KCPI DMKCPS D!KCSO D!KCSP DMKCSU D!KCSV DftKDDR (1) 

D!KDIA DftKDIB DMKDIR D!KDftP DftKDSB DMKF!T DMKGRF DftKHVC DMKIOG D!KIOS DftKLDOOE DKKMON ~ 
(1) - D!KNLD DftKNLE DftKPAG DMKRGA DMKRNH DMKRSE DMKRSP DMKSlV DftKSPL DMKSSP DMKTAP DMKONT H 

I DKKVCA D!KVCN DMKVDD DMKVIO DMKVMI DMKVSI DMKVSP (1) 
w DECAREA 000001 DftKIftG = - 0 
w DECDCBAD 000001 DftKIMG (1) 



-a. LABEL COUNT REFERENCES n 
I ttl 

W 
-a. 1;""4 

.s:- DEFER 000358 DMKAPI DMKATS DMKBLD DMKCCH DMKCCW DMKCDE DMKCDM DMKCIS DMKCFI) tMKCFG DMKCFH DMKCKS Pol 

DMKCNS DMKCPB DMKCPI DMKCPS DMKCPU DMKCPV DMKCSB DMKCSO DMKDGD DMKDRD DMKDSP DMKERM tJ' 
CD 

H DMKGIO DMKGRF DMKGRT DMKHVC DMKHVD DMKIOF DMKIOG DMKMCC DMKMIA DMKftON DMKHLD DMKNLE tt t:xI DMKPGS DftKPRG DMKPRV DMKPTR DMKQCN DMKRGA DMKRGB DMKRFA DMKRSP DftKS EP DftKSRC DMKSPL 
3 DMKSSS DMKSVC DMKTCS DMKTMR DMKTRC DMKTRD DMKTRK DftKUtR DMKUDU DftKVAT DftKVCH DMKVCN c+ 

..::: DMKVDR DMKVER DftKVIO DMKVMC DMKVSI DMKVSP DMKVSQ DftKW Hft ~ 
3 DEFINTVL 000002 DMKftCD DMKftNI 3 

" DELPAGES 000013 DMKBLD DMKCFP DftKDEF DMKUSO 0 
w P, 
-.J DELSEGS 000008 DMKBLD DMKDEF DMKUSO C 
0 DELSFB 000007 DMKCKS DMKCSQ DftKSPL I-' 

CD 
en DEMOUNT 000002 DMKSSS 
"< DEVADDR 000037 DftKCSO DMKVDA DftKVDC DMKVDD n 
lJl DEiCARD 000002 DMKACO DMKCKP /'1 
c+ 0 
CD DEiCCH 000005 DMKCCH lJl 
II DEiCODE 000001 DMKIOC lJl 

1;""4 DEVICE 000009 DMKCPB DMKCPS DftKEftA DMKLDOOE DftKNET !:O 
0 DEVTYPE 000004 DMKCSO CD 

\,Q DFRET 000034 DMKACO DMKCPS DftKCQR DMKCQY D ftKDA S D!lKDIA DMKDSB D!lKEBM DMKJRL DMKQCR DMKRRH DMKSVC t-h ..... CD 
0 DMKTHI DMKVDD /'1 

DIRPTR 000013 DMKDIR CD 
l» DISCEOC 000002 DMKRNH ~ 
~ 0 
P, DISCHCT 000001 DMKRNH CD 

ttl DISPATCH 000011 DMKDSP 
/'1 DISPMSG 000001 DI!KACO 
0 DMKACO 000001 DMKSYM 
tT DMKACODV 000008 DMKCPV DMKDIl DMKVDR I-' 
CD DMKACOPF 000006 DMKCPV DMKUSO 
a DMKACOH 000002 DMKLOG 
t:::1 DMKACOPU 000002 DMKRSP 
CD DMKACOQU 000008 DMKHVD DMKJRL 
c+ DMKACOTM 000006 DMKCPV DMKCQY DftKUSO CD 
/'1 DMKALG 000001 DMKSYM 
!II DMKALGON 000004 DMKCFC DMKCPI ..... 

DMKAPI 000001 DMKSYM ~ 
l» DMKAPIPR 000004 DMKCPI DMKCPU 
c+ DMKATS 000001 DMKSYM ..... 

DMKATSCF 000010 DMKCDS DMKCFD DMKTRC DMKVAT 0 
:::s DMKBLD 000001 DMKSYM 
I DMKBLDEC 000004 DMKCFS DMKLOG I 

..::: DMKBLDRL 000010 DMKCFP DMKDEF DftKPGS DMKUSO 
0 DMKBLDRT 000014 DMKCFG DMKCFP DMKCPI IlMKDEF DMKLOG DMKPGS DMKPTR 
I-' DMKBLDVM 000012 DMKALG DftKCRS DftKDIl DMKGRF DMKRGA DMKRRH d 
11 DMKBOX 000001 DMKSYM 
CD DMKBOXBX 000003 DMKGRf DMKRGB DMKSEP 
-a. DMKBOXHR 000001 DMKVSQ 

DMKBSCER 000002 DMKIOS DMKSYM 



LABEL COUNT REFERENCES 

DftKCCHCF 000001 DftKIOG 
DftICCCHIS 000005 DftKIOS DftKSYM 
DftKCCHIU 000001 DftKIOG 
DftKCCHNT 000005 DMKIOS DftKSYM 
DMKCCHRF 000006 DftKDSP DMKVIO DMKVSI 
DftKCCHRT 000003 DftKIOE DMKSYM 
DftKCCHSZ 000001 DMKIOG 
DftKCCH60 000002 DMKIOG DMKSYM 
DftKCCWB1 000001 DMKCPI 
DftKCCWB2 000001 DMKCPI 
DftICCCWB3 000001 DftKCPI 
DftKCCWBI4 000001 DMKCPI 
DftKCCWB5 000001 DMKCPI 
DftKCCWB6 000001 DftKCPI 
DftKCCWB7 000001 DMKCPI 
DftKCCWB8 000001 DMKCPI 
DftKCCWGN 000001 DftKCPI 
DftKCCWL1 000001 DftKCPI 
DftKCCWL2 000001 DftKCPI 
DftKCCWL3 000001 DftKCPI 
DftKCCWL~ 000001 DMKCPI 
DftKCCWL5 000001 DftKCPI 
DMKCCWSB 000005 DftKSYM DftKTRD DMKTRK ,n 
Dl'tKCCWTC 000002 DMKHVC DMKSYl't 

D"d 

DMKCCWTR 000007 Dl'tKGIO DMKHVC Dl'tKSYl't DMKVSI t"1 
DMKCCWO 000001 Dl'tKCPI ~ 

co 
Dl'tKCCW1 000001 Dl'tKCPI CD 
DMKCDB 000001 Dl'tKSYM ~ 

DMKCDBDC 000003 DMKCFC Dl'tKSYl't I 
r+ 

n Dl'tKCDBDI 000002 DftKCFC 0 
'"d DMKCDft 000001 DMKSYM I 

DMKCDMDft 000002 DMKCF: DC 
t:::' 0 
1-" DftKCDftDU 000002 DftKCFC PI 
t1 DftKCDS 000001 DftKSYl't ~ 
(t) ~ 
n Dl'tKCDSCP 000002 Dl'tKCFC (t) 
r+ DftKCDSTO 000002 DMKCFC 
0 DftKCFC 000001 DMKSYft n 
t1 t1 
1-" DMKCFCftD 000002 Dl'tKCFM 0 
(t) Dl'tKCFCSC 000010 DftKCPS DftKCQG DftKCQP ])ftKMCD DMKVDC en en 

DftKCFD 000001 Dl'tKSYM en 
DftKCFDAD 000003 DMKCFC DftKSYl't I:tI 

Dl'tKCFDLO 000002 DftKCFC (t) 
HI ..... D!!KCFG 000001 DftKSYl't (t) 

I DftKCFGCL 000002 DMKHVC t1 
W DftICCFGII 000002 DMKLOG 

(t) ..... 1:1 
U'l DftKCFGIP 000002 DftKCFC n 

(t) 



~ LABEL COUNT REFERENCES n 
I ttl 

W 
~ I:"" 
0'1 DfitltCFH 000001 DfitltSY! ~ 

DfitltCFHSV 000002 DftKCFC 
t:r 
CO 

H DftKCFftAT 000019 D!KCFC DftKCNS DMKGRF DfitKRGA Dl!KRNH DftKSYM DMKVCN 'i' tJj DftltCFftBK 000041 D!KCNS D!KCPS D!KDSP D!KGRF DftKHVC DftKftCH DftKMCT DftKPRG DMKRGA D!KRNH D!KSVC DftKSYM 
3: rt' 

D!KTRC D!KTRD D!KVCN -'DftKVftA 9 c:l D!KCF!EN 000011 D!KCPI DMKGRF D!KHVC D!KRGA D!KSYM DMKVCN 
3: Df!KCFMWO 000001 DMKCFC 

3: 

" 0 
w DMltCFOEX 000002 D!KCFC DMKS!! PI 
..,J DMKCFP 000001 D!KSY! = 0 D!KCFPRD 000014 D!KCPB DMKCPS D!KDEF DftKDIA D!KLNK D!KSY! DBKVDR ~ 

CO 
en D!ltCFPRR 000020 DMKCFG D!KCFS D!KCPB tMKDEF DMKBCH DMK!CT DMKOSO 
'< DMKCFSET 000002 D!KCFC D!KSY! n 
1Il H 
rt' DMKCFT 000001 D!KSY! 0 
CO D!KCFTRM 000002 D!KCFC 1Il 
lEI D!ltCKP 000007 DftKCPI DMKPGT DBKSAV 1Il 

t""I DftKCKPLD 000001 DBKSAV ~ 

0 DMKCKPRS 000001 DftKSAV CD 
I,Q 

D!KCKPST 000001 DftKSAV 
Hl ..... CD 

n DftKCKPT 000002 D!KSAV DftKSY! H 

D!KCKS 000001 DftKSYft CO 
~ = 
I:' D!KCKSIN 000002 DftKiRM n 
PI D!ltCKSPL 000044 DftKCSO D!KCSQ DBKCSU D!KCSV D!K!IA DMKNLE DMKRSP DBKSPL DBKVSP DBKiRM CD 

ttl D!ltCKSiM 000002 DMKWRM 
t1 DBKCLK 000001 D!KSYM 
0 D!KCLKAP 000001 DMKEXT 
t:r DMKCLKCC 000001 DMKEXr ...... 
(1) DMKCLltCK 000004 DftKCPI D!KCPO 
e D!KCLKSC 000002 DftKEXT 
t:1 D!KCNSED 000011 DMKGRF D!KRGA D!KRBH DMKSYM 
(1) D!KCNSEN 000004 DMKCPI DMKCPV DMKSYft 
r+ D!KCBSIC 000002 DMKQCN DMKSYM CO 
H DMKCNSIN 000002 DMKIOS DMKSYM 
e DftKCPB 000001 DftKSYM ..... 

DMKCPBEX 000002 DMKCFC t:I 
~ DMKCPBNR 000002 DMKCFC 
rt' DMKCPBRS 000002 DMKCFC ..... 
0 D!KCPBRW 000002 DMKCFC 
I:' DMKCPBRY 000002 DftKCFC 
I DftKCPBSR 000002 DMKCFC I 

<I D!ltCPE 000003 D!KFRE D!KLDOOE DMKPSA 
0 D!KCPEID 000005 DftKCPI D!KHVD DBKBNI DBKSEP DBKSY! ...... D!KCPE!L 000003 DftKCPI DftKSYft c:: 
EI D!KCPEND 000007 DftKCPI DBKBNI D!KSY! 
CD DBltCPEPP 000002 DBKHVD 
........ DftKCPI 000001 D!KSYft 

D!KCPICD 000001 DBKSAV 



LABEL COUNT REFERENCES 

DMKCPIEl'l 000004 DMKCIS DMKGRF 
DMKCPIHT 000002 DMKSAV DMKSSP 
DMKCPS 000001 DMKSYM 
DMKCPSH 000003 DMKCFC DMKSYl'l 
DMKCPSRj 000002 DMKCFC 
DMKCPSSR 000002 DMKCFC 
DKKCPU 000001 DMKSYM 
DMKCPUUP 000003 DMKKcr DMKSYK 
DMKCPUVI 000003 DMKCPS DMKSYK 
DMKCPV 000001 DMKSYM 
DKKCPVAA 000002 DMKHVD 
DMKCPVAC 000004 DMKCFC DMKUDU 
DMKCPVAE 000004 DMKCPI DMKRHH 
DMKCPVDS 000002 DMKCFC 
DMKCPVEH 000002 DMKCFC 
DMKCPVLK 000002 DKKCFC 
DMKCPVUL 000002 DMKCFC 
DKKCQG 000001 DMKSYM 
DMKCQGEN 000001 DMKCFC 
DMKCQHPR 000002 DMKCQG 
DMKCQHPU 000002 DMKCQG 
DMKCQHRD 000002 DMKCQG n 
DMKCQP 000001 DMKSYM tt:I 
DMKCQPRV 000001 DKKCFC 

t"'" DMKCQR 000001 DMKSYK III 
DMKCQREY 000001 DMKCFC C" 
DKKCQRFI 000004 DMKCPI DMKLOH In 

I-' DMKCQRWS 000001 DMKCPU I 
DMKCQY 000001 DMKSYM r+ 

n DMKCQYEY 000001 DMKCFC a 
I tt:I DMKCSB 000001 DMKSYM tJI 

t:1 DMKCSBLD 000002 DMKCFC 0 
p" ..... DMKCSBVL 000002 DMKCFC d 1'1 DMKCSO 000001 DMKSYK I-' In 

n DMKCSOBS 000002 DMKCFC In 
r+ DMKCSODR 000002 DMKCFC n 0 DMKCSOFL 000002 DMKCFC 1'1 1'1 ..... DMKCSORP 000002 DMKCFC 0 

en CD DMKCSOSD 000008 DMKCPI DMKCSQ DMKCSU DMKRSP en en DMKCSOSP 000002 DMKCFC 
~ DMKCSOST 000002 DMKCFC In 

DMKCSP 000001 DMKSYM H\ ... DMKCSPSP 000002 DMKCFC In 
H I DMKCSQ 000001 DMKSYM In IN DMKCSQCL 000002 DMKCFC t:I ... n 

~ DMKCSQFR 000002 DMKCFC In 



... LABEL COURT REFERENCES n 
I I'd 

loU ... t;-t 
CD 

DftKCSQHL 000002 I» DKKCFC t:1' DKKCST 000001 DftKSYM CD 
H DKKCSTAG 000002 DftKCFC I-' 
tD DftKCSU 000001 DKKSYK I 
::t: c+ 

< 
DKKCSUCH 000002 DKKCFC « 

3 DKKCSV 000001 DKKSYK ::t: 

" DKKCSVOR 000002 DKKCFC 0 w DKKCSVPU 000002 DKKCFC Pol 
""'-l DKKCSVTR 000003 DftKCFC DftKSyft C 
0 I-' DftKCVTAB 000050 DKKACO DKKATS DKKBLD DKKCFC DftKCQR D!lKDIl DftKENT DftKEXT DftKGRF DKKIOE DMKIOG DMKLOH CD 
til DKKLOK DMKMCC DMKftNI DMKMON DMKPAG DftKPGS DftKPTR DftKCCN DftKRGA DMKSCH DMKTMR DMKVDS 
~ D!lKCYTBD 000190 DKKCDB DftKCDM DftKCKS D!lKCPI DKKCPS DftKCQG DftKCQH DMKCCP DMKCQR DftKCQY DftKCSU DMKCSV n rn H r+ DftKDEF DftKDIA DKKERft DftKGRF DMKJRL DftKLNK DftKLOH DMKMII DMKMNI DMKQCN DMKRGA DMKRSE 0 
CD DftKRSP DftKSEP DMKSPL DflKTCS DMKTHI DftKUSC DftKVDl DftKV£D DKKW Rft rn 
IS DKKCVTBH 000550 DKKACO DftKBLD DftKCCH DKKCDB DflKCDfI DftKCDS DMKCFD DMKCFG DMKCFB DMKCFO DMKCFS DMKCFT rn 
t"I DMKCNS DftKCPB DMKCPI DftKCPS DKKCPU DftKCPV DMKCQG DftKCCP DMKCQR DftKCQY DMKCSO DMKCST !:tI 
0 DftKDAS DMKDEF DMKDIA DI'lKDSB DMKDSP DMKJRL DMKLNK DMKLOG DMKLOB DMKftCD DftKI'tSW DMKNES CD 

I.Q I-tt ..... DftKNET DMKNLD DMKNLE DftKPAG DftKQCN D!!KRGI DftKRNH D!!KBSE DMKRSP D!!KSAV DftKSEP DMKSSP CD 
() DftKSSS DftKSVC DHKTCS DMKTHI DftKTRC DMKTRD DftKUSO D!!KV Cl DKKVCH DMKVDA DMKVDD DMKVDR H 

DftKVDS DPIKVER DKKVKA DMKVSP CD 
I» t:S 
t:S DKKCVTDB 000089 DftKCDB DKKCDM DMKCDS tftKCFC DftKCFG DMKCFC DMKCFS D!!KCFT DftKCQB DftKCQY DMKCSB DMKCSO () 
Pol DflKCSP DflKCST DMKCSU DMKCSV DMKDEF DI'tKBVD DMKMCC DMKMCD DMKMCB DMKMSG DftKNES DMKRGA CD 

I'd DMKCVTDT 000040 DI'tKCFO DflKCPI DMKCQY DMKHVC DI'tKJRL DMKLOH D!!KKIA D!!K!lID DMKMNI DMKMSG DKKNLE DMKQCN 
H DHKRNB DKKRSP DMKSEP DflKSPL DI'tKUSO DMKVSP 
0 DI'tKCVTFP 000004 DMKCDB DMKCDM t:1' 
I-' DftKCVTBB 000144 DMKCDB DMKCDft DMKCDS DKKCFC DftKCFD DftKCFG D!!KCFO D!!KCFS DflKCPB DMKCPS DftKCPV DMKCQG 
CD DKKCQP DKKCSB D!!KCSO D!!KC SP D!!KCSQ D!lKCST DI'lKDEF DKKDIA Dl'lKGRF DMKLNK DMKKCC DMKMCD 
I!iI DKKNES DKKIET DMKNLD DftKNLE DMKRGA DMKSSP DMKVDC 
t:1 DMKDASER 000002 DMKIOS DMKSYM 
CD DMKDEF:::::N 000002 DftKCFC r+ D1UDGDDK 000003 DMKHVC DftKSyft CD 
H DftKDIA 000001 DMKSYK 
!iii DKKDIACP 000002 DMKCFC ..... 
t:S DftKDIADR 000006 DMKCFP DftKDIB 
I» DftKDI1IB 000001 DKKIOS 
r+ DKKDIAL 000002 DftKCFC ..... 
0 DMKDIB 000001 DKKSYK 
f:j DKKDIBSft 000004 DMKCCW DftKVCA 
I DMKDMPII 000002 DftKCPI DftKCPU I 

< DftKDftPAU 000002 DflKCFO DftKCPI 
0 DftKDftPDK 000007 DKKPRG DMKPSI DMKSVC DMKSYM I-' 
C DftKDftPDT 000002 DftKCPI DftKftID 
EI DftKDftPDV 000003 DKKCFO DftKCPI DftKCQR 
CD DftKDftPft1 000002 DftKCPI DftKCPU ... DftKDftPRC 000002 DftKCPI 

DMKDftPRS 000002 DftKCPS 



LIBEL COUNT REFERENCES 

Dftl(DftPSI 000002 DMl(CPI DMl(CPU 
DftKDMPSD 000001 DMKCPI 
DftKDMPSF 000001 DMKCPI 
DftKDftPSi 000002 DMKCFO D!!KCQR 
D!!KDMPTD 000002 DMKCPI D!!K!!ID 
DMKD!!PTR 000002 D!!KCDB DMKCDM 
DMKDRD 000001 DMKSYH 
D!!KDRDDD 000002 DMKSPL 
D!!KDRDER 000002 DMKHVD 
D!!KDRDMP 000002 DftKHVD 
DftKDRDSY 000002 DMKHVD 
D!!KDSBRD 000004 DMKCPS DMKIOS DMKSY!! DI!!KVDD 
D!!KDSBSD 000005 DMKCCW DftKCPS DMKSYM 
D!!KDSPI 000011 DftKIOS DMKPRG DMKPRV Dl'!KSYM DMKTMR DMKVSI 
D!!KDSPAC 000002 DMKMIA DMKSYM 
Dftl(DSPB 000010 D!!KCFM D!!KPRG DKKPRV Dl'!KSVC DftKSYM 
DftKDSPBC 000002 DKK!!IA DftKSYM 
DftKDSPCC 000002 DMKftIA D!!KSYM 
D!!KDSPCB 000148 DMKACO DMKCCW DMKCFM DMKCFO DftKCFP DftKCBS DMKCPB DMKCPI DftKC1~S DKKCPU DKKCSB DMKDGD 

DKKDII DMKDSB DMKEBT DftKEXT DKKGIO DMKGRF DMKHVC DHKIOE DftKIOG DMKIOS DMKLOC DMKLOG 
DMKLOK DMKMCD DMKI'ICH DftKMCT DI'IKftBI DMK!5CB DMKBLD DMKBLE DMKP,~G DMKPGS DMKPGT DMKPRG n DftKPRV DMKPSA DftKPTR DftKQCN DftKRGl D!5KRGE DHKRBH DMKRSE DMKRSP DMKSCB DMKSEP DMKSPL t'd 
DftKSSS DftKSVC DMKSYM D!5KTAP DftKTC S DMKTDI< DMKTMR DHKTRII DftKTlRK DMKUDR DKKUBT DHKUSO 
DMKVAT DftKVCA DMKVCB DMKVDC DHKVDE DHKVIO DftKV ftA DftKVMC DftKVS I DMKVSP t"'" 

I» DftKDSPCK 000001 DftKftIA t:r 
DftKDSPE 000003 DftKPSA DftKSYM CD 
DftKDSPEC 000001 DftKSYM ~ 

I 
DftKDSPIT 000001 DMKftIA r+ 
DftKDSPBP 000027 DftKITS DftKCFO DftKCPI D!KCPU DftKCPV DftKFRE D!KftCC DftKftIl DMKM:tn DMKftOB DftKPGS DMKPTR 0 

n DftKSCB DftKSYft DftKVftA I 
t!C t'd D!KDSPPT 000001 DMKftIl 0 

t::;j DMKDSPQS 000001 DMKSYft PI 
d ..." DftKDSPRC 000002 DftKftIA DftKSYM ~ H DftKDSPRQ 000004 DftKSTK DMKSYft DHKVSI CD CD 

('} DftKDSPRU 000027 DMKEXT DMKFRE DftKIOS DMKftCH D!KPRG DftKPRV DftKPSl DHKSVC DMKS'!'ft DftKTftR DftKVIT DMKVSI n r+ DMKDSPO 000001 DMKCPI H 0 D!KDSPl 000001 DKKCPI 0 H en 
..." DftKDSP2 000001 DftKCPI en CD DftKEIG80 000001 DftKIOG en DftKEftA 000001 DftKSYft !:t1 

DftKEftlOO 000001 DftKERM CD 
H'i 

DftKEftB 000001 DftKSyft CD 
~ DftKEMBOO 000001 DHKERM H 

CD I DftKEftC 000001 DMKSYft t:S 
IN DftKEftCOO 000001 DMKERM ('} 
~ CD 
\0 DMKEBTBS 000002 DMKMNI 



.... LABEL COUNT REFERENCES n 
I "tI 

w 
t-.l I:"" 
0 DKKENTEC 000001 DKKBNI PI 

C" 
DBKENTES 000002 DBKBNI (1) 

H DKKENTET 000001 DBKBNI ~ ~ DBKENTFI 000001 :::I: DBKBIA ('1" 

DKKENTKC 000001 DBKBID 9 <1 DBKENTSC 000001 DBKBNI :::I: tJ: 
....... DKKENTSK 000005 DBKIOS DBKBCD 0 
w DKKENTST 000001 DBKKNI PI 
-....1 DKKENTTB 000002 DBKBNI .:: 
0 ...... 

DBKENTTE 000002 DBKBNI (1) 

til DKKENTTI 000001 DBKBNI 
'< DBKENTUT 000003 DBKMCD DBKMNI 

n 
[J) H 
('1" DKKENT62 000002 DKKKON 0 
(1) DKKEPSWD 000005 DKKLNK DKKLOG [J) 

B DKKERK 000001 DKKSYK 
[J) 

I:"" DKKERKSG 000200 DKKACO DKKALG DKKATS DKKBLD DKKCDB D!KCD! D!KCDS D!KCFC DftKCFD DBKCFG DBKCFH DKKCFO !::o 
0 DBKCFS DKKCFT DBKCKS DHKCHS DBKCPB DKKCPS DftKCPV DKKCOG DftKCQH DKKCQP DKKCQR DHKCQY ro 

\Q H\ 
1-'- DKKCSB DKKCSO DMKCSP DKKCSQ DKKCST DKKCSU DlIKCSV DKKDEF DKKDIA DKKDSP DBKIOF DKKIOG ro 
n DBKJRL DBKLHK DMKLOG DMKKCC DBKHCD DKKKCH DKKKIA DMKKID DKKftNI DftKKON DMKftSG DBKNES 1'1 

DKKNET DftKNLD DKKNLE DftKRGA DKKRHH DftKRSE DKKRSP DKKSNC DftKSSS DKKTCS DKKTHI DftKTRA 
(1) 

PI :::I 
tj DKKUSO DKKVCH DBKVDA DftKVDD DKKVDS DftKVIU Dl!KVSP DMKWRft n 
PI DftKEXTSL 000003 DftKPSA DftKSYM ro 
." DMKEXTSP 000002 DMKPSA DftKSYM 
H DKKFCB 000001 DBKSYK 
0 DKKFCBLD 000002 DBKCSB tr 
I-' DKKFREAP 000003 DKKCPI DKKCPU DKKPTR 
CD DKKFREE 000444 Dr1KACO DHKALG DKKAPI DKKATS DKKBLD DHKBSC Dl!KCCH DHKCCW DBKCDE DKKCDM DKKCDS DKKCFC a DMKCFD DKKCFG DKKCFH DftKCFB DBKCPO DKKCFP DKKCFS DHKCKS DKKCNS DKKCPB DKKCPI DKKCPS 
t=' DKKCPU DHKCPV DMKCQG DKKCQH DftKCQP Dl!KCQR Dl!KCQY DKKCSE DKKCSO DKKCSP DBKCSQ DHKCST 
CD DKKCSU DHKCSV DKKDAS DKKDEF DPlKDGD DHKDIA D!!KDIB DHKDRD DKKDSB DKKDSP DKKERK DKKEXT 
('1" 
CD DKKGIO DKKGRF DKKGRT DMKHVC DKKHVD DHKIOE D!!KIOF DKKIOG DKKIOS DKKISK DKKJRL DHKLNK 
1'1 DHKLOC DftKLOG DPlKLOK DKKftCC DKKKCD DKK!CH D!K!CT DKK!IA DKKKID DKKKNI DKKftON DKKKSG 
B DKKKSW DBKNES DKKNET DKKNLD DKKNLE D!KPAG DftKPGS DftKPGT DKKPS A DI!IKPTR DI!IKQCH DKKRGA 1-'-
~ DKKRGB DKKRNH DI!IKRPA DI!IKRSE DI!IKRSP D!KSCH DPlKSPL DHKSSS DI!IKSVC D!KSYft DI!IKTAP DftKTCS 
PI D!KTDK DIUTHI DI!IKTI!IR D!KTRA DI!IKTRD D!KTRK D!lKUDR DHKUDU DKKUNT DI!IKUSO DKKVAT DKKVCA 
('1" 

DKKVCH DMKVCN DI!IKVDA DHKVDC DKKVDD DKKVDE D!KVDR DKKVDS DftKVER DKKVKA DKKVKC DftKVSI 1-'-
0 DKKVSP DKKVSQ DKKWRM 
t:S DMKFREHI 000007 DKKCPI DKKMNI DMKSYI!I DKKUSO I 
I DKKFRELG 000002 DKKCPI DMKSYK 
~ DKKFRELO 000005 DKKCPI DKKKHI DKKSYK DKKUSO 
0 DKKFRELS 000001 DKKSYK I-" 
.:: DKKFRENP 000005 DKKMIA DKKKON DKKSYK DKKUSO 
&I DMKFRERC 000015 DKKLOG DMKSYM DI!IKVCH DI!IKVDC DKKVDS 
CD DKKFRERS 000003 DKKSYK DKKUSO 
-' DftlUREST 000003 DftKDSP DftKftON DBKUHT 

DftKFRESV 000002 DKKCPI DKKSYK 



LABEL COURT REFERERCES 

D!!KFRET 000432 D!!KACO D!!KATS D!!KBLD DftKBSC D!!KCCH D!!KCCli D!KCDB Il!KCD! D!KCDS I)!!KCFD D!!KCFG D!!KCFH 
D!!KCFM D!!KCFO D!!KCFI? Dl!IKCFS D!!KCKS D!KCBS DMKCPB I>!!KCPI DMKCPS I>!!KCPU DMKCQG D!!KCQH 
D!!KCQP D!!KCQR D!!KCQY DI!IKCSB DMKCSO D!KCSF D!!KCSQ D!!KCST D!!KCSU I>!!KCSV D!!KDAS D!!KDEF 
D!KDGD D!!KDIA D!!KDRD DI!IKDSB D!!KDSP D!!KERI! D!!KGIO I>!KGBF D!!KHVC D!!K HVD D!!KIOE D!!KIOF 
D!!KIOG D!!KIOS D!!KJRL D!IKLRK D!!KLOC DbKLOG D!!KLOH D!!K!!CC D!!K!!CD J)!!K!! IA D!!K!!RI DMKMOR 
DMK!!SG D!!K!!SW D!!Kl'fES D!lKRET D!!KNLD D!!KRLE DMKPAG D!!KPGS D!!KPGT D!!KPSA D!!KPTR D!KQCR 
DMKRGA DMKRGB D!!KRRH D!lKRSE D!!KRSP D!KSCH D!KSEP D!KSPL DMKSSS ])!!KSVC D!!KS!M DMKT!P 
DMKTCS DMKTDK D!KTHI D!lKT!R DMKTR! D!!KTRC D!!KTRD D!!KT RK D!!KU DR D!!KUDU D!!KURT DMKUSO 
DMKVAT D!!KVCA D!!KVCH DflKVCN D!!KVDA D!KVDC D!!KVDD D!!KVDE D!KVDR ])!!KVDS D!!KVER D!!KVIO 
D!!KV!!A D!!KVMC DMKVSI DI'.IKVSP D!!KVSQ 

D!!KFRETL 000002 DMKDSP DMKUNT 
D!!KFRETR 000007 DMKCPI DMKPTR D!!KSYlI 
DMKGIO 000001 DMKSYM 
DMKGIOEX 000002 DMKHVC 
D!!KGRFER 000002 DMKCPV DMKSYM 
DMKGRFIC 000002 DMKQCR DMKSYM 
D!KGRFIR 000002 DMKIOS DMKSYM 
D!!KGRFMT 000001 DMKGRT 
D!!KGRFTI 000001 DMKSYM 
DMKGRTAB 000002 DMKGRF 
DMKGRT1I 000001 DMKGRF 
Dr.!KGRTBL 000001 DMKGRF n 
DMKGRTDS 000003 DMKGRF D!!KQCR DMKVCN "1:1 

DMKGRTFD 000001 DMKGRF t-t 
DMKGRTFM 000002 DMKGRF jlI) 

DMKGRTFO 000001 DMKGRF 
t,. 
C1D 

DMKGRT1N 000002 DMKGRF DMKVCR ~...I 

D!!KGRTPF 000001 DMKGRF 1 
t+ DMKGRTP6 000001 DMKGRF () 

n DMKHVCAL 000003 DMKPRV DMKSYM 1 
tt:I DMKHVCD1 000002 DMKMIA DMKSYM t_ 

<:) 
t=' DMKHVCPC 000001 D!!KDRD ,~ ..,- DMKHVD 000001 DMKSYM ,:: 
H DMKHVDAL 000002 Dl'!KHVC I .... 
CO CD 
0 DMKHVDPP 000002 DMKCP1 
c+ DMKIOC 000001 DMKSYM c") 
0 DMKIOCVT 000004 DMK10F 

11 
H f:) ..,- DMKIOECC 000002 DMKCCH t:Il 
CO DMKIOECQ 000002 DMK10F t:Il 
til DMKIOECT 000002 DMKIOF D!KIOG !::d 

DMKIOEEP 000002 DMK10F DMKIOG 1:1> 

DMK10EES 000007 DMK10F DMK10G I"i\ 
t'O 

~ DMKIOEFL 000002 DMKCPI 111 
1 D!!KIOEF!! 000003 DMKHVD DMKSYM 4'0 
w D!!KIOEFR 000006 DMKHVD D!!KIOG 1::1 
"-> 0 
~ DMKIOEHS 000004 DMKHVD D!!KIOG <D 



.... LABEL COUNT REFERENCES n 
I ttt 

W t"'4 ....., 
....., DlU1OE1Q 000003 DMK10F I» 

t:r 
Dl!II(1OE1R 000001 DMKCFO (I) 

H Dl!K1OE~C 000002 DP!KMCH ~ 

b:1 Dl!K1OEl!Q 000002 DMK10F I 
tIC r+ 

DMK10EMX 000002 DMK10F DMK10G '1 ~ DMK1OEN1 000002 DMK10F DMK10G tIC tIC DMK10ENQ 000001 DMK10F 0 " w DMK10ERN 000004 DP!KRGA DMKRNH ~ 
..,J DMK10ERP 000001 DMK10F c 
0 DP!K1OERQ 000002 DMK10F 

~ 
CD 

til DMK10ERR 000007 DMKCRS DMKGRF DMK10S DftKS!M n ~ DMK10ESD 000004 DMKDSB DMKRSE rn 000001 
H 

r+ DI1K1OESQ DMKIOF 0 
(I) DMK10ESR 000008 DMKCPS DMKRES DMKRET rn .. DMK10EST 000012 DMKBSC DMKCNS DMKDAS Dl!KGRF DMKRSE Dl!KTAP rn 
t"'4 DMK10EVQ 000001 DMK10F ::c 
0 DMK10EVR 000002 DftKVER (I) 

\,Q DMK10F 000001 DP!KSYM Hl .... (I) 

0 DMK1OF:l 000002 Dl!K1OE H 
DMK10FIR 000004 DMK10E (I) 

I» DftK10FM 1 000002 
t:J 

t:J DMK10E 0 
Pol DMK1OFOB 000006 DMK10E CD 

ttt 
DMK10FST 000002 DMK10E 

H DMK10FVR 000002 DMK10E 
0 DftK10G 000001 DMKSYM 
t:r DMK10GAP 000003 DMKAP1 
~ DMlI(1OGFl 000002 Dl!K1OE (I) 
s DP!K1OGF2 000002 DMK10E 
t::1 DftK10SCT 000001 DMKM1A 
(I) DMK10SER 000001 DMKDSP 
r+ DMK10SHA 000009 DftKCFP DMKCPS DftKD1A Dl!KRGB DMKSYM 
(I) DMK1OS1R 000003 DftKCP1 DMKSYft H 
II DftK10SftQ 000002 DftKCP1 DftKSYft .... DftK10SNft 000001 DftKftOR 
t:J DftK10SQR 000091 Dl!KACO DftKCFP DftKCRS Dl!KCPB DftKCP1 DftKCPS DlIKCSB DftKDIA DftKDSE DftKGRF DftKIOG DftKftNI I» 
r+ DftKftOR DftKRLD DftKRLE DlIKPAG DMKRGA DlIKRGE Dl!KRNH DftKRSE DftKRSP DftKSEP DftKSPL DMKSYft .... DftKTAP DftKTCS DftKTDK DftKTRK DftKUDR DftKVDC DMKVDE DftKVDR 0 
l::I DftK10SQV 000013 DftKDGD DftKGIO DftKSYft DMKTRK DftKVSI 
I DftK10SRC 000001 DftKDSP 
I DMKIOSRV 000003 DftKCFP DMKCPB DftKVDR ~ 

0 DftKISft 000001 DftKSYPI 
...... DftKISPlTR 000002 DPlKCCW 
C DftKJRL1L 000002 DftKLRK iii 
CD DftKJRLLO 000002 DftKLOG 
.... DftKJRLQU 000001 DftKCF: 

DPlKJRLSE 000001 DMKCFC 



LABEL COUNT REFERENCES 

DMKJRLSL 000002 DMKLNK 
DMKLNK 000001 DMKSYM 
DMKLNKIN 000002 DMKCFC 
DMKLNKSB 000003 DMKLOG DMKSYM 
DMKLNKSS 000001 DMKSSS 
DMKLOC 000001 DMKSYM 
DMKLOCK 000004 DMKLNK 
DMKLOCKD 000038 DMKCFP DMKCKS DMKDEF IlMKLNK DMKTRA Dl'lKTRC DMKTRD DMKUDR DMKlJ'DU DMKUSO DMKVCH DMKVDA 

DMKVDD 
DMKLOCKQ 000028 DMKCFP DMKCKS DMKD1!:F IlMKTRA DMKTRC DMKTRD DMKUDR DMKUDU DMKUlSO DMKVCH DMKVDA DMKVDD 
DMKLOCK'r 000002 DMKCKS 
DMKLOG 000001 DMKSYM 
DMKLOGB 000002 DMKALG 
DMKLOGON 000004 DMKCF: 
DMKLOGOP 000003 DMKCPI DMKSYM 
DMKLOGSS 000001 DMKSSS 
DMKLOHON 000003 DMKLOG DMKSYM 
DMKLOKCT 000003 DMKMIA DMKSYM 
DMKLOKDF 000025 DMKAPI DMKBLD DMKDSP DMKEXT DMKFRE DMKIOS D!!KMCH DMKMCT DMKPRG DMKPRV DMKPSl DMKPTR 

DMKSVC DMKSYM DMKTMR DMKVAT DMKVMA DMKVSI 
DMKLOKDS 000011 DMKDSP DMKMCT DMKMIA ])MKSCH DMKSTK DMKSY!! 
DMKLOKFR 000007 DMKFRE DMKMCT DMKMIA 1)MKSYM n 
DMKLOKPS 000007 DMKDSP DMKMCT DMKSYM ~ 

DMKLOKRL 000014 DMKDSP DMKMCT DMKMIA DMKSCH DMKSYM t"" 
DKKLOKSI 000001 DMKEXT ~ 

DMKLOKSP 000002 DMKPSA DMKSYM t:f 
~ 

DMKLOKSW 000090 DMKACO DMKlLG DMKCFO lCMKCFP DMKClfS DMKCPS DMKCPU DMKCPV DMKCSV DMKDIl DMKGRF DMKJRL r-' 
DMKLOG DMKLOH DMKMIA lOl'lKMID DMKl'lSG DMKMSW DKKRES DMKRLD DMKOCR DMKRGA DMKRGB DMKRNH I 

c+ DMKSPL DMKSYM DMKTCS lDMKVCA DHKVCH DMKVDl DMKVDD DMKVMC 0 
n DMKLOKSY 000057 DMKAPI DMKCPU DMKDSP mMKEXT DMKFRE DHKIOS DMKMCH DI'IKHCT DMKUII DI'IKPRG DMKPRV DMKPSl I 

~ DMKSVC DMKSYM DMKTMR JDMKVAT DHKVHl DMKVSI =-0 
t::I 

DMKLOKTR 000011 DMKDSP DMKMCT DMK!UA lDMKPSA DHKSCH DMKSYB ~ 

1-" DMKLOKVM 000002 DMKPSA DMKSYM d 
H DMKMCC 000001 DMKSYM r-' 

~ 
~ DMKMCCCL 000008 DMKCFC DMKMII n 
c+ DMKMCDIN 000002 DMKMC:::: n 

H 0 DMKMCDLI 000002 DMKMCC 0 H DI'IKMCDSE 000002 DMKMCC Ul .... 
(I) DMKMCDST 000002 DMKMCC Ul 
Ul DMKMCDTI 000002 DMKMCC !:tI 

DHKMCHIN 000002 DMKCPI DMKSYM ~ 

DMKMCHMS 000003 DMKCFO DMKSYM I-h 
(I) ... DMKMCHSE 000003 DMKDSP DMKSYM H 

I DMKMCHST 000005 DMKCCH DMKPAG DMKSYH (I) 
I:' W DMKMCT1F 000001 DMKCPU n 

I\.) DMKMCTMA 000005 DMKEXT DMKSYM ~ W 



.... LIBEL COUNT REFERENCES n 
I rc;, 

W 
tv t"'4 
..a:::: DftlftCTPR 000005 DftKDSP DftKEXT DftKSYft ~ 

DftKftCTPT 000003 DftKftCH DftKSYft tr' 
CD 

H DftlftCTST 000003 DftlftCH DftKSYft r-' 
td DftKftII 000001 DftKftON I 
oc ("t-

DftKftIICC 000006 DftlftCC DflKftNI DftKftON cr < DftKftIADL 000002 DftKftCC oc DftlftIAEN 000004 DftKENT ::. 

'" 0 
w DftKflIAIR 000004 DflKENT p, 
....,J DflKftIAKC 000002 DftKENT c 
0 DftKftIAflU 000004 DftKflCC DftKftCD r-' 

CD en DftKftIARO 000002 DftKftCC 
'< DftKftIAWO 000004 DftKftON n 
en DftKftIAX1 000002 DftKftON t1 
("t- O 
CD DftlftIAX2 000001 DftlftON en 
&I DflKftIAY1 000001 DKKftOR en 
1:"'4 DftKftIAY2 000001 DftKftOR ~ 
0 DftllHDNT 000003 D!!KSCH D!!KSY!! CD 

\Q DftKflNI 000001 DflKSY!! H\ ...... CD 
n DftKKNIDK 000002 D!!KftCC DftKftIA t1 

DftKftNIDS 000002 DftK!!IA CD 
p) 

DftK!!RIFI 000004 DftKENT DftK!!ON = = n 
OJ DflKftRISH 000008 DKKCPS D!!K!!CD DKK!!II CD 

I"Cj DKK!!NISP 000002 DKK!!CC 
t1 D!!K!!NIST 000014 DKKCPI D!!KftCC DKKftCD DftKftID 
0 DftKftNITH 000002 DftKKCC 
tr' DftKKNITR 000002 DftKftOR r-' 
CD D!!KftON 000001 DKKSYK 
iii DflKftONKI 000001 DKKftCC 
t:1 DKKftONPR 000006 DKKftRI 
CD DftK!!ONTI 000001 D!!KKCC 
r+ DftKftONOO 000002 DMK!!NI CD 
t1 DMKMON40 000002 DKKftNI 
iii DMKMSG 000001 DftKSYM ...... 

DftKMSGEC 000002 DMKCFC = ~ DMKMSGKS 000004 DMKCFC 
r+ DftKMSGNH 000002 DMKCFC ...,. 

DftKftSGSK 000002 DMKCFC 0 
==' DftKftSGWN 000004 DMKCFC 
I DMKftSWR 000013 DMKBSC DMKCNS DMKDAS DftKGRF DftKRSE D!!KSY!! D!!KTAP I 

..q DftKNEK 000001 DKKSYft 
0 DftKNEKOP 000006 DftKTRC DftKTRD 
I-' DftKNES 000001 DKKSYK C 
iii DftKNESDS 000002 DKKNET 
CD DMKNESEP 000002 DflKRET 
....... DftlNESHD 000002 DftKNET 

D!KRESPL 000002 DflKNET 



LABBL COURT RBFERBRCES 

DfU(RESTR 000002 DftKREr 
DftKRBSWR 000002 DftKREr 
DftKRET 000001 DftKSyft 
DftKRBTAE 000002 DftKCPI 
DftKRETWK 000002 DftKCPC 
DftKRLDR 000006 DftKCPI DftKRBT DftKRNH 
DftKRLB 000001 DftKSyft 
DftKRLBftP 000004 DftKIIBT DftKRIIH 
DftKOPRWT 000011 DftKCKP DftlCDftP DftKftCH DftKftCT DftKRSP DftKSAV DMKSyft 
DftKPAGCC 000001 DftKftIA 
DftKPAGHI 000001 DftKCPI 
DftlCPAGIO 000009 DftKCDS DftlCPTR DftKRPA DftKSyft 
DftKPAGLO 000001 DftKCPI 
DftlCPAGPS 000002 DftKftIA DftKSYft 
DftlCPAGQ 000002 DftKPTR 
DftKPAGQR 000001 DftK~QR 
DftKP!GSK 000001 DftKOSO 
D!!KPAGST 000002 D!!KCPI DftKSY!! 
D!!lCPAGWS 000001 DftKCPO 
D!!lCPBR 000001 DftlCSyft 
DftKPBRIL 000008 DftKPRG DftKPRV DftKVAT n DftKPBRT 000006 DMKCFP DMKDSP D!!KOSO ttl 
D!!KPGS 000001 D!!KSYft 
DftlCPGSPO 000015 DftlCCFG DftlCCFP D!!KCPB I:ftKDEF D!!K!!CH D!!KftCT DftKSYft D!!KOSO t"'1 

PJ DPllCPGSPP 000007 DftlCCFG DftKCFP D!!KSY!! D!!lCUSO tr 
DftlCPGSPR 000006 DftlCCFG D!!lCCPV D!!KRPA (1) 

D!!lCPGSPS 000006 DftlCCPG ~ 
I 

DftlCPGSSS 000002 DftlCHVC t+ 
DftKPGTBR 000002 DftKCPI DftKSYft 0 

I n DftlCPGTCG 000002 DftKIILE DC ttl .DftKPGTPG 000007 DftKCDS D!!lCCPI DftKPTR DBKSYB 0 
t:j DftKPGTPR 000006 DftKATS DftlCPGS D!!KPTR IlftKRPA ~ 

c ..... D!!KPGTPO 000003 D!!KCPI DBlCTDK D!!KVDC ~ t'1 D!!lCPGTP4 000003 DftKCPI D!!KTDlC D!!KVDC CD CD 
n DBlCPGTP5 000004 D!!KCPI D!!KTDK D!!KUSO II!!KVDC n c+ DftKPGTSD 000011 DftKDRD DlilCliLE DIIKSPL t'1 0 D!!KPGTSG 000018 DftKftI! DBKRSP Dl'IKSPL IlftKVSP DftKVSQ 0 t'1 en ..... D!!lCPGTSP OOOOOfi. DftKCPO D!!KPGS DIIKRPA en CD DftlCPGTSR 000002 DftKSPL en DBKPGTTK 000004 DIIKCPI DftKSYB DftKVDC ~ 

(1) DftlCPGTTO 000003 Dl'IlCCKS DBKCPI DBKSY!! HI 
D!!lCPGTTO 000004 DftKCPI DBKTDlC DBKVDC (1) 

D!!lCPGTT4 000004 D!!KCPI DftKTDK D!!KVDC t'1 - (1) 
I D!!lCPGTT5 000004 DBKCPI DBKTDK D!!KVDC :;, w DftKPGTV'G 000060 DftlCClCS DBKCQB DBKCST 1)IIKCSU DBKDRD DftKIOF D!!KIOG D!!K!!CC DftK!!IIA DBKIILD DIIKRLE D!!KRSP n ....., 

(1) 
U1 D!!lCSBP DBlCSPL DBKTCS 1) !!lC UDR DBKUDU D!!lCYSP D!!KVS Q DIIKWRII 



.... LABEL COUNT REFERENCES n 
I iIt:I 

W 
tv t""I 
0"1 DMKPGTVR 000062 DMKCKS DMKCQH DMKCST D!lKCSU D!lKDRD D!lKIOP D!!KIOG D!!K!UA DKKKNI DKKNLD DKKNLE DKKRSP ~ 

C' DMKSEP DMKTCS DKKUDR DKKUDU DKKVSP DKKVSQ DKKWRK CD 
H DKKPGT4P 000003 DMKCPI DMKTDK DKKVDC ...... 
tD DMKPGT4T 000004 DKKCPI DKKTDK DMKVDC I 
tx rt" 

DKKPGT5P 000003 DMKCPI DMKTDK DMKVDC 0 
-< DMKPGT5T 000004 DMKCPI DMKTDK DKKVDC I 
3: ::I: 

"- DKKPGT90 000002 DMKCPI DMKVDC 0 w DMKPRGCT 000002 DMKMIA DMKSYM PI 
-.J DMKPRGC8 000019 DKKKCC DKKKCD DMK!HA DMKMNI DMKMON DMKSYM C 
0 ...... DMKPRGIN 000003 DMKAPI DMKCPI DMKSYM CD 
til DMKPRGMC 000030 DKKCPS DMKDMP DMKENT D!!KMCC DMKMCD DMKMIA DMKMID DMKMNI DMKMON DMKSYM 

A< DMKPRGMI 000003 DMKMCC DMKKNI n 
[Jl H 
rt" DMKPRGRF 000003 DKKSV:::: DKKSYM 0 
CD DKKPRGSK 000011 DKKDSP DMKHVC DKKPRV DMKSYM DMKTKR DMKVAT [Jl 
e DKKPRGTI 000006 DMKMCC DMKMCD DMKMNI DKKMON [Jl 

t-1 DMKPRVCD 000001 DMKMIA ~ 

0 DKKPRVCE 000001 DKKKIA CD 
I,Q 

DMKPRVCH 000001 DMKMIA I"tI 
1-" CD 
n DKKPRVCP 000001 DMKMIA H 

DMKPRVCS 000001 DKKMIA CD 
~ = = DKKPRVCT 000001 DKKKIA n 
Pol DKKPRVDI 000001 DKKKIA CD 

'1:1 DKKPRVEK 000001 DMKMIA 
H DMKPRVEP 000001 DKKKIA 
0 DMKPRVIK 000001 DKKMIA tr' 
...... DMKPRVIP 000001 DKKMIA 
CD DKKPRVLC 000001 DKKMIA a DMKPRVLG 000003 DMKPRG DMKSYM 
t1 DMKPRVLP 000001 DMKMIA 
CD DMKPRVLR 000001 DMKMIA 
rt" DMKPRVMA 000001 DMKPSA CD 
H DMKPRVKN 000001 DMKMIA 
!iii DMKPRVMO 000001 DMKMIA 1-" 

= DMKPRVMS 000001 DMKKIA 
PJ DMKPRVNC 000002 DMKMIA DMKSYM 
r+ DKKPRVPB 000001 DMKMIA 1-'-
0 DMKPRVPE 000001 DMKMIA 
I:j DKKPRVPT 000001 DKKMIA I 
I DMKPRVRR 000001 DKKMIA 

00:::: DKKPRVTC 000001 DMKMIA 
() DKKPRVTE 000001 DMKKIA .. -' 
~ DMKPSA 000001 DMKLDOOE 
51 DMKPSACC 000032 DMKCDS DMKDGD DMKVCN DMKVSP 
CD DMKPSADU 000004 DMKAPI DMKCLK DMKCPI DMKSYM 

DMKPSAER 000001 DMKEXl' 
DMKPSAEX 000002 DKKCPI DKKSYK 



LABEL COUNT REFERENCES 

DftKPSAFC 000002 DftKVftC 
DftKPSAFP 000012 DftKPRV DMKTftR 
DMKPSANX 000002 DftKftIA 
DftKPSARR 000002 DftKTRC 
DftKPSARS 000006 DftKTR: 
DftKPSARX 000004 DftKTRC 
DftKPSASC 000030 DMKCDS DftKCFD DftKDGD D!KTRC DftKVCN DftKVftC DftKVSP 
DftKPSASP 000026 DftKDRD DftKHVC DMKHVD D,I!KPRV DftKTftR DftKTRC DftKVftC 
DftKPTRAN 000201 DftKAPI DMKATS DMKBLD D!KCCH DMKCCW DftKCDE DMKCDM DftKCDS DftKCJFD DftKCFG DftKCFH DMKCKS 

DMKCNS DftKCPB DMKCPI D,I!KCPS DftKCPU DMKCPV DMKCSO DMKDGII DftKD1RD DftK DSP DftKERM DftKGIO 
DftKGRF DftKGRT DftKHVC DI!KHVD DftKIOF DftKIOG DftKISM DftKMCC DftKIH! DftKftON DMKNLD DftKNLE 
DftKPGS DftKPRG DMKPRV D!KPSA DftKQCN DftKRGA DMKRGB DftKRPA DftKRSP DftKSEP DMKSNC DftKSPL 
DftKSSS DftKSVC DftKSYft D!KTCS DftKTftR DftKTRC DftKTRK DftKU DR DftKU DU DftKVAT DMKVCH DMKVCN 
DftKVDR DMKVER DftKVIO DftKVftC DftKVSI DftKVSP DftKVSQ DMKWRM 

DftKPTRCP 000002 DMKCPI 
Dl!KPTRCS 000001 DMKMIA 
Dl!KPTRCT 000001 DMKSYM 
DftKPTRFA 000001 DftKCPI 
DftKPTRFC 000002 DftKMIA DMKSYM 
DftKPTRFD 000001 DMKDSP 
DftKPTRFE 000001 DMKDSP 
DftKPTRFF 000003 DftKCQR DMKftIA DMKSYft n 
DMKPTRFN 000002 DftKCPI DftKMIA '1j 

DftKPTRFP 000001 DMKDSP 
1:"1 DMKPTRFR 000014 DMKCCW DMKCPU DMKDGD DI!KFRE PI 

DMKPTRFT 000028 DMKATS DMKCPU DMKDGD Dl!IKFRE DftKMCH DftKPGS DftKRP! DMKUDR DMKUNT DMKVMA t1' 
DMKPTRFO 000001 DMKftIA (I) 

~ DftKPTRF1 000001 DftKCPI I 
DftKPTRLK 000016 DftKACO DftKCCW DftKCPI DftKCPS DMKIOG DMKftNI DftKPSA DMKSPL DftKTRC DMKUSO rt-

f) n DftKPTRPL 000001 DMKUNT I '1j DftKPTRPR 000002 DftKftIA DftKSYM :z 
t::=' DMKPTRPW 000016 DMKATS DMKCFP DftKCPU DftKPGS DMKUSO DftKVAT DftKVDR 0 

PI 1--" DftKPTRRC 000009 DftKATS DftKCFO DftKCPU DftKDSP DftKftIA DftKPGS DMKSYM DftKVftA c:: H DftKPTRRF 000001 DftKftIA ~ (I) 
(I) n DftKPTRRL 000003 DftKCFO DftKSCH DMKUSO 

rt- DftKPTRRfIl 000001 DftKCPI n 0 DftKPTRRQ 000002 DftKPAG DftKSYM 11 H 0 1--" DftKPTRRS 000005 DftKPGS DMKSCH Ul (1) DMKPTRRU 000002 DMKCFO DMKUSO Ul Ul 
DftKPTRSC 000008 DMKATS DMKCPU DMKMIA DftKPGS DMKSYM DMKVMA 

!:O DMKPTRSS 000003 DMKCQR DMKMIA DMKSYM (1) 

DMKPTRSW 000001 DftKftI! H\ 
DKKPTRUC 000003 DMKATS DMKSCH (1) 

~ 11 I DMKPTRUL 000123 DftKACO DKKAPI DKKATS DKKCCW DMKCFG DftKCFH DMKCKS DMKCPI DMKCPS DftKCPU DKKCPV DftKCSB (1) w DMKDGD DMKIOF DMKIOG DMKISM DMKMNI DMKMCR DMKNLD DKKNLE DftKPGS DftKRPA DMKSEP DftKSNC t:S 
tv n ...,J DftKSPL DKKSVC DftKTAP DMKTRC DftKONT DMKUSC DftKVIO DMKVftA DMKVftC DMKVSQ (1) 



- LIBBL COORT REFBRBRCBS n 
I I'd 

W 
t:-' I'\J 

CX> mUCPTRWQ 000004 DMl(CDS DIUPIG DKKRPI DMKSYK III 
tr 

DKl(PTRXX 000002 DKKPGT (l) 

H DKKQCRCL 000035 DKl(CRS DKl(DII DKKGRF DKKRBS DMKNLD DMKPSI DKKRGI DHKRRH DKKSYM I-' 
t:I:I DKKQCNET 000023 DKKCRS DKKGRF DKKRGI DfilKRGB DKKRRH DKKSY!! 

I 
l3C C'T 

DKl(QCNFT 000001 DKKFRE 0 
<I DKKQCNRD 000031 DKl(lCO DKKCFH D!!KCFM DKKCFO DKKCPI DMKLRK D!!KKSG Dl!Kl!SW Dl!KNLD DKKNLE DHKSYl! DKKVCN I 
l3C 3 

........ DKl(QCNSY 000007 Dl!KCFP DKKCKS DMKLOG D!!KSYK 0 
w DKKQCNTO' 000017 DI'!KCRS DKKGRF DKKRES DKKNLD DKKRGI DKKRNH DKKSYK ~ ..... DKl(QCRWT 000266 DKl(lCO DKKIPI DI!KBLD DKKCCH DKKCDB DKKCDI! DI'!KCDS Dl!KCFC Dl!KCFD Dl!KCFH DI!KCFK DI'!KCFO Q 
0 I-' 

DKKCFS DKKCLK DI!KCPB D!!KCPI DKKCPS D!!KCPU DKKCPV D!!KCCG DMKCQH DI!KCQP DI!KCQB DI!KCQY (l) 

Ul Dl!l(CSB DI!KCSO DKKCSO DI!KC SV DI!KDIS D!!KDEF DMKDII D!!KDS E DMKEBM DI!KGBF D!!KJBL DI!KLNK 
~ DKKLOB DKKKCC DMKI!CD D!!KKCB DKK!!CT DKKKIA DMK!!ID DKK!!NI DMKKSG DI!KI!SW DI!KRES DMKNET n 
rn 1'1 
C'T DKl(RLD DKKRLB DI!KPGT DKKPBG DKKPSA DKKPTB Dl!KRGl DMKRNH DMKRSP Dl!KSPL DI!KSVC DI!KSYM 0 
(l) DKl(THI DKKTRA Dl!KTRC DKKTRD Dl!KUDR DKKOSC Dl!KVCl Dl!KVCH DI!KV CN DHKVDA DI!KVDD DI!KVDR rn 
II DMKVER DMKWRK rn 
t:-' DKKQNTBL 000005 DI!KCKS DKKCSO DI!KHVD DKKTCS DKKWRK l:d 
0 DKl(RGIIN 000003 Dl!KIOS DKKRGB DKKSYl! (l) 

\Q H\ 
r'- DKKRGBEN 000011 D!!KNBS D!!KRBT DKKRGI D!!IKSYK (l) 

0 D!!KRGBIC 000004 DKKQCR DI!KRGI DI'!KSYK H 

DKl(RGBKT 000001 DKKRGI (l) 

III ~ 
~ DKl(RGBSN 000001 DKKRGI 0 
~ DMKRIOCC 000001 DMKPSI (l) 

I'd DMl(RIOCB 000003 DKKPSI DKKSSP DKKSYI! 
H DKKRIOCR 000007 DKKCPI DKKGRF DKKIOS DKKOPR DKKSSP DMKSYM 
0 Dl'!l(RIOCT 000003 DKKIOS DKl(PSA tr D!!IKRIOCU 000007 DMKIOS DMKPSI DMKSSP DMKSYM I-' 
(l) DMKRIODC 000001 DKKPSI 
II DMl(RIODV 000010 DMKDMP DMKIOG DMKOPR DMKPSI DMKSSP DMKSYM 
tt DMKRIOPR 000006 DKKCQR DMKDKP DMKPSI DKKSSP DMKSYK 
(l) DMKRIOPO 000003 DMKPSA DMKSSP DMKSYM 
C'T DMKRIORD 000003 DKl(PSI DMl(SSP DMKSYM (l) 
H DMKRIORR 000015 DMKBLD DMKCPI DI!KCQP DMKDII DKKRES DMKNET DMKRRB DMKSYM 
• DKKRIOSF 000001 DMKIO:; 
r'- DKKRIOUC 000001 DI!KPSI ~ 
III DKKRRB 000001 DKKCPV 
C'T DMKRRHCT 000001 DMKSYK r'-
0 DMKRRBIC 000002 DI!KQCR DMKSYM 
~ DMKRRBIR 000006 DMKIOS DMKRLD Dl!KRLE DMKSYM 
I DMKRRBRD 000029 DMKDII DMKHES DMKRET DI'!KPSI DI'!KSYI! I 

<I D!!KRRHTG 000001 DI'!KSYK 
0 DI'!KRKHTR 000004 Dl!KRES DI!KSYK 
I-' DMKBRTBL 000002 DI'!KRLD DI'!KSNC Q • DI'!KRPIGT 000136 DI'!KCFG DMKCFH DI'!KCKS DI'!KCQB DMKCST DMKCSO DMKDRD D6KBVD DKKIOF DMKIOG DKKMIA DMKRLD 
(l) DKKRSP DKKSPL DMK SYM DI'!KTCS DKKODR DI'!KUDO D!!KVS P DMKVSQ DMKWBK - DI'!KRPIPT 000064 DI'!KCFH DI!KCKS DMKCPI DI'!KCST DI'!KCSO DI'!KBVD D6KIOF DMKIOG DMKIHI DI'!KRLE DI'!KRSP DI'!KSHC 

DMKSPL DMKSYK DKKUDU DMKVSP DKKVSQ DftKWRM 



LABEL COUNT REFERENCES 

mlltRSE 000001 DMKSYft 
DftKRSERR 000002 DftKRSP 
DftKRSESD 000006 DftKCCW DMKCPS 
DMKRSPAC 000004 DftKCKP DftKPSA DMKSYK D~KWRM 
DftKRSPCV 000005 DftKCKP DMKSYM DMKllR" 
DftKRSPDL 000011 DftKCKP DMKSPL DMKSYI! D!IKllRM 
DI!IKRSPER 000002 DftKIOS DI!IKSYK 
DKKRSPEX 000005 OKKACO DKKCSO DMKIOS DrlKSPL DMKSYI!I 
DKKRSPHQ 000009 DMKCKP DKKCKS DKKCQR D~IKCSQ DI!IKSPL DMKSYI!I DMKWRft 
DKKRSPID 000009 DKKCKP DMKCKS DKKDI!IP DtlKI!IIA DKKNLE DMKSPL DI!IKSYft lDMKWRI!I 
DKKRSPKH 000005 DKKCKP OKKI!ICC DMKMIl 
DKKRSPPR 000008 DMKCKP DMKCQR DMKPSA mlKRSE DMKSYM DMKWRM 
DKKRSPPU 000006 DKKCKP DKKCQR DMKPSA DMKSYK DI!IKWRI!I 
DKKRSPRD 000008 DKKCKP DMKCQR DMKDI!IP DMKPSA DI!IKSYI!I DMKWRI!I 
DKKRSPUR 000003 DKKCQP DKKSYK 
DKKRSP83 000002 DKKRSE DKKSYK 
DKKSAV 000004 DKKCKP DKKCPI 
DKKSAVRS 000002 DftKCKP 
DKKSCHAE 000001 DKKSYK 
DftKSCHAL 000002 DftKI!ION DI!IKSYM 
DI!IKSCHAP 000003 DKKCFO DI!IKSYft 
DftKSCHAU 000004 DftKCFO DftKSYft DI!IKUSO n 
DftKSCHCA 000002 DI!IKCPU DftKTHI to 
DftKSCHCO 000001 DKKTHI t"1 
DftKSCHCP 000002 DI!IKBLD DftKSYft ~II 

DftKSCHCT 000002 DI!IKI!IIA DftKSYft t,. 
DMKSCHCU 000001 DI!IKTHI CD ..... 
DftKSCHDL 000049 DftKACO DI!IKALG DI!IKCFO DI!KDSP DI!IKIOS DI!IKPTB DI!IKQCN DI!IKRPA DI!IKSYI!I DI!IKUSO DI!IKVCA DI!IKVI!IC I 

OftKVSI t+ 
(') 

n DftKSCHEL 000004 DI!IKTHI I 
~ DftKSCHIB 000001 DftKSYK IX 

tj DI!IKSCHLI 000002 DKKCPI DKKTHI () 
I~ 

~. DKKSCHI!ID 000002 DftKCPI DKKSYK ,:::: .., 
DKKSCHN1 000007 DKKKIA DI!IKKON DMKPTR DI!KSYM DMKTMR 1-' 

(t) (1) 
n DftKSCHH2 000006 DI!IKI!IIA DI!IKPTR DIiKSYK DII!KTMR 
rt' DKKSCHPB 000001 DISKSYK n 
0 DKKSCHPD 000001 DKKSYK 11 .., 

40 
~. DKKSCHPG 000002 DI!IKCQR DI!IKSYK 1:11 
(t) DKlCSCHPU 000004 DI!IKCPV DI!IKI!IIA DI!IKI!ION DI!KSYI!I m rn DKKSCHQ1 000004 DI!IKCFO DMKCPI DMKI!ION DI!KSYI!I !~ 

DKKSCHQ2 000003 DMKCFO DI!IKCPI DMKSYI!I I'D 
DI!IKSCHRL 000005 DI!IKDSP DMKSYK DI!IKTHI l"b 

DKKSCHRT 000046 DKKCFC DMKCFK DMKCPP tl!KCFS DMKDIA DI!IKGRF DMKLOG DMK!CC DMKMCD DMKMNI DMKQCH DMKRGA I:'D .... Ii1 
I DKKRGB OI!lKSSS DMKSYM DftKTMR DMKUSO I:'D 

W mtKSCHSC 000001 DMKTHI I:J 
tI..) It') 
\D DMKSCHST 000031 DMKCFC DI!IKCPI DI!IKENT DMKGRF DI!IK!CC D!K!ID DftKI!IBI DMK!CR DI!IKQICN DI!IKRGI DI!IKSSS DI!IKSYM I'D 



- LABEL COORT REFEREHCES n 
I ." 

w 
1:"'4 w 

0 DftKT!R S» 

D!KSCBS1 000001 D!KTBI t:T 
(I) 

H DftKSCBS2 000001 DliKTHI ~ 
IJj D!KSCHTI 000002 DlIKCPI DMKSYli I 

c-t 3: DlIKSCBTQ 000005 D!KCPO DMKDSP D!KPSA D!KSYK 0 
<S D!KSCBOB 000001 DKKSYM I 
3: DftKSCHW1 000003 DKKKON DlIKSYK 3: 

" 0 
w DKKSCHW2 000003 DKK!ON DKKSYK j:la 

.....J DKKSCH80 000003 D!KCFS D!KLOG DKKSYK ~ 
0 D!KSCNAO 000088 DlIKCFD DlIKCFO DlIKCFS tl'lKCPV Dl'IKCQG D!KCQF DlIKCQR D!KCQY DMKCSO D!KCSV D!KDIA DMKJRL ~ 

(I) 

en D!KLNK DKKLOG D!K!UA DMK!SG DlIKRNH DMKSPL DMKSSS DMKTCS D!KODO DliKOSO D!KVCH DMKVDA 
t..c: DMKVDC D!KVDD DlIKV!C n 
en DftKSCHFD 000456 DlIKCDB D!KCDM DlIKCDS DMKCFC DHKCFD DlIKCFG D"KCFH DMKCFl'I DMKCFO D!KCFS D!KCFT DlIKCPB 1'1 
c-t 0 
(I) DMKCPS DMKCPV D!KCQG DMKCQH DlIKCQP DMKCQR DMKCQY DMKCSE DMKCSO DMKCSP DMKCSQ DlIKCST en 
II DMKCSO DMKCSV DMKDEF DMKDIA DMKJRL DMKLNK DMKLOG DMKMCC DMKMCD DlIKlICH D!K!UA DMKlIHI en 
t-t DlIKlISG DliKNES DMKNET DlIKBLD DlIKNLE DlIKRSP DMKTHI DMKTRA DMKUSO DMKVDC ~ 

0 DMKSCBLI 000004 DlIKLNK DMKVDS (I) 

\Q Dl'IKSCHRP 000002 D!!KCPS H\ ..... (I) 

n DftKSCNRA 000012 DftKCFO D!!KCPI DftKCPS DftKCQP DlIKVCH 1'1 
DftKSCRRD 000098 DftKBLD DftKCKS DlIKCNS DMKCPI DftKCPV Dl'IKCQG DMKCQP DMKCQR DMKCQY DlIKDIA DMKDMP DMKGRF (I) 

~ DlIKJRL D!!KLOG DftKLOH DMKNES DMKRET DMKBLD DMKBLE DMKPAG DMKPSA DMKQCN DMKRGA DMKRSP t:I 
t:I n 
j:la DftKSEP DftKTCS DMKTBI DMKTRD DliKUSO DMKVDA D!!KVDD DMKVDR DMKVDS DMKVER (I) 

tt1 
DMKSCBRB 000034 DftKCPS D!!KCPV DMKCQG DMKCQP D!!KDIA Dt!KMSW Dl'IKQCN Dl'IKRSP D!!KTRt DMKOSO D!KVDA DMKVDD 

t1 DMKVDR 
0 DMKSCRRU 000157 DMKCCB DMKCCW DMKCFD D!KCFO D!KCKS DttKCBS Dl'IKCPI DMKCPS DMKCPV DlIKCQP D!KCQR DMKCSB 
t:T D!!KCSO DMKDEF DMKDIA DttKDlIP DMKDSB DMKGRF DMKHVD DMKIOG DMKIOS DMKLOG DMKMCC DMKlICD 
~ DftKBES DMKNET DlIKBLD DMKNLE DMKRGA DMKRNH DMKRSP DMKSSS DMKVCH DMKVDA DMKVDC DlIKVDD (I) 
a D!!KVDE D!!KVDS DttKWRtt 
t1 DMKSCRVD 000036 DMKALG DMKCCW DMKCFP DMKCFT DlIKCPS DMKCQF DttKCST DMKDEF DlIKDIA DMKGIO DlIKHVD DMKLOG 
CD D!!KOBT DliKOSO D!!KVSP 
c-t D!!KSCBVB 000018 D!!KCPS DMKCQG DMKCST DMKDEF DMKLBK DlIKLOG DttKTRD DMKVI:D 
(I) DMKSCBVS 000034 D!!KATS DMKCFG DlIKCFH DMKCPI DlIKCPU D!!KHVD DMKLNK DMKLOG DMKNLD DMKSBC DMKSSS DMKTCS t1 
&I DMKVDA ..... DMKSCHVU 000135 DMKCFD D!!KCFG DMKCFH DMKCPB DlIKCPI DlIKCPS DMKCQG DMKC(tP DMKCSB DMKCSP DMKCSQ DlIKCST 
t:I 
S» DlIKDEF DMKDGD DMKDIA DlIKDRD DMKDSP Dl'IKGIC DMKHVC DMKHVD DMKLRK DlIKLOG DMKNLD DMKPRV 
c-t DMKSSS DMKTHI DMKTRD DMKVCA D!!KVCH DttKVCB DMKVDA DMKVDC DMKVDD DMKVDS D!KVER DMKVIO ..... D!!KVSI DMKVSP 0 
t:I DMKSEP 000001 DMKSYM 
I D!!KSEPSP 000002 DftKRSP 
I DMKSEV70 000002 DMKIOG DMKSYM <S 

0 DMKSIX60 000002 DMKIOG DMKSYM 
~ DPlKSBCP 000002 D!!KBVD a DPlKSNTBL 000004 DPIKATS DMKCFG DMKCFH DMKCPU .. 
CD DMKSPL 000001 DPlKSyft 

- DMKSPLCR 000002 DftKRSP 
DftKSPLCV 000004 D!!KVSP DMKVSQ 



LABEL COUNT REFERENCES 

DftltSPLDL 000022 DftltCPS DfilKCSO DfilKCSV DPlKfilIA DfilKRSP DMKVDS DMKVSP DMKVSQ 
DfilltSPLOR 000002 DPlKRSP 
DPlKSPLOV 000002 DPlKVSP 
DfilKSPLSP 000002 DfilKfilIA 
DfilltSSSAS 000002 D!!KVDA 
D!!ltSSSCF 000002 DfilKCFP 
D!!KSSSDE 000002 D!!KDEF 
DfilltSSSEN 000001 DPlKDSB 
DPlKSSSHV 000002 DfilKHVC 
DfilKSSSll 000001 D!!KIOS 
D!!ltSSSI2 000001 DPlKIOS 
DfilKSSSLN 000002 DfilKLNK 
DfilKSSSLl 000002 DfilKLOG 
DfilltSSSL2 000002 DfilKLOG 
DfilKSSSL3 000002 D!!KLOG 
D!!ltSSSPlQ 000001 DPlKCPB DMKDGD DfilKDSB DfilKLRK DMKLOG DfilKVDA DMKVSI 
DfilltSSSUS 000002 D!!KUSO 
DMKSSSVA 000002 DfilKVDA 
DfilltSSSVPl 000001 DfilKUSO 
DfilltSTKCP 000131 D!!KACO DMKALG DfilKCFfiI DMKCFP D!!KCPB D!!KCPS DPlKCPV DMKDIA DPlKDSB DfilKGRF DfilKIOE DftKIOF 

DPlKLNK DKKLOG DfilKMCC DKKfilIA DfilKfilID DfilKfilRI DPlKfilOR DPlKPAG DMKPGS DMKPGT DMKPTR D!!KQCR 
DKKRGB DfilKRNH DfilKRSP DfilKSPL DfilKSSS DMKSYM DfilKTRD DKKURT D!!KUSO D!!KVCA DfilKVDA D!!KVfilA n DfilKVKC DKKVSP I"d 

DKKSTKDE 000015 DPlKDSP DKKPRG DfilKPRV DfilKSVC DKKSYfiI DMKTI5R Dl1KVAT DMKVSI 
t"'1 DKKSTKIO 000011 DKKACO DftKCFP D!!KCPS DMKCSO DfilKCSP DfilKCSU DMKCSV Dl1KDIA D!!KDIE DMK lOS DKKNLD DfilKRLE ~ 

DPlKPAG DPlKPSA DMKSPL DKKSY!! D!!KT!!R D!!KUNT DPlKVCA D!!KVtD DHKVSI tr 
DKKSTKLF 000009 DPlKFRE DKKIOS D!!KSY!! CD 
D!!KSTKKP 000029 DKKCNS DMKCPU D!!KEXT Dl1KGRF D!!KIOS DMKLOC Dl!KMCT D!!KPAG DMKPSA D!!KPTR Dl1KRGA D!!KSYl! ~ 

DKKV!!A D!!KVSI r1" 
n DftKSTKOP 000011 DKKCFO DMKCPU DMKLOC DfilK!!CD D!!KfilCH DMKPAG DMKPTR DMKSYM Dl1KVSI 0 

I I"d DfilKSTKSW 000006 Dl!KLOK Dl!KSVC a: 
t::::' DfilKSVCHI 000001 Dl!KCPI 0 .... DfilKSVCIN 000003 DftKAPI Dl!KCPI DMKSYM Pi 

I:l H Dl!KSVCLO 000001 Dl!KCPI ..... CD 
Dl!KSVCNS 000002 Dl!KCPI Dl!KPSA CD 0 

r+ DKKSYPl 000002 DMKCPI D!!KDRD n 0 D!!KSYMTB 000001 D!!KCPI H H .... DfilKSYSAP 000011 Dl1KATS D!!KCDB D!!KCD!! Dl!KCDS DMKCFG D!!KCPI D!!KPGS 0 
en CD D!!KSYSAT 000015 Dl!KCPI D!!KERT D!!K!!CC Dl!K!!CD Dl!KfilIA Dl!Kl!ID D!!Kl!RI D!!KftOR en en D!!KSYSBF 000002 D!!K!!IA 

DfilKSYSCD 000001 D!!KCFT !:d 
CD DfilKSYSCH 000003 DfilKCKS D!!KDMP H\ 

~ D!!KSYSCK 000022 D!!KACO D!!KCKP D!!KDIA Dl!KDMP D!!KLOH D!!KVDS CD 
H I DfilKSYSCL 000002 D!!K!!Il DftKftRI CD w DftKSYSCN 000006 DfilKCKS I:J w 

DftKSY SCS 000007 DfilKCCW DftKDfilP DftKFRE tftKPSA DftKPTR D!!KSYPl 0 ~ 
CD 



- LABEL COUNT REFERENCES n 
t tt:I 

w 
t-' w 

tv DKKSYSCT 000003 DKKHVD DKK10G S» 
t::J" 

DKKSYSDT 000004 DKKCFO DftKCKP DftKLOH DKKWRK (I) 

H DKKSYSDU 000002 DKKCP1 DftKNLE ..... 
txI DKKSYSDW 000009 DftKCFO DKKCP1 DKKCQY DKKLOB DKKft1D DftKOSO t 
3: c+ 

DKKSYSEN 000004 DKKftCC DKKft1A 0 
cS DftKSYSER 000001 DKKHVD DKK10F DtlK10G t 
3: DKKSYSES 000001 DKKCFT 

3: 
....... 0 
w DKKSYSFP 000001 DKKCP1 Q.I 
...,J DKKSYSJR 000014 DKKALG DKKJRL DKKLNK DKKLOG C 
0 DKKSYSLB 000002 DKKLOC ..... 

(I) 

en DKKSYSLC 000002 DKKPSA DKKSYM n "< DKKSYSLD 000001 DKKCFT en H 
c+ DMKSYSLE 000002 DMKBLD DKKCFT 0 
(I) DMKSYSLG 000001 DMKCFO DKKCKP DKKCQY DKKLOH DKKWRK en 
IS DMKSYSLL 000003 DMKBLD en 
t-' DftKSYSLW 000003 DMKCFO DMKLOH I:a 

0 DftKSYSKA 000001 DKKLOG (I) 

\.Q DKKSYSftU 000004 DKKLOH H\ 
1-" (I) 

(1 DKKSYSKX 000005 DKKMCD DMKMN1 DKKMON H 
DKKSYSND 000004 DKKCQY DKKD1A DMKM1A (I) 

S» ::;, 
::;, DKKSYSNK 000014 DMKCQY DKKGRF DKKLOG DKKLOH DMKft1l DftKMON DftKQCN DMKOSO (1 

p, DMKSYSNO 000003 DMKCP1 DftKSAV DMKSSP (I) 

tt:I 
DftKSYSOC 000012 DMKCKP DMKCKS DftKCP1 DftKMON DftKRSP D!!KSPL DftKSYM DHKOtR DKKVDA 

H DKKSYSOP 000002 DKKPSA DKKSYK 
0 DKKSYSOW 000026 DKKATS DKKCKP DftKCKS D!!KCP1 DKKCPO DftKDRD DftKftON DKKPIG DKKPGS DftKPGT DftKPTR DftKRSP 
I:J" DKKSPL DKKSYK DKKODR DftKVDA DftKVDC DftKWRH ..... 
(I) DKKSYSPL 000004 DHKUDR DHKUDU 
IS DHKSYSRK 000034 DKKCCH DHKCCW DftKCDB DHKCDH DKKCDS DHKCKJ: DftKCP1 DftKCCP DKKDIB DftKDKP DftKERK DHKFRE 
t:1 DMKHVD DKKftN1 DftKPTR DHKRSP DftKSYft DftKTRD DHKUNT DftKVCA 
(I) DftKSYSRS 000002 DftKSA9' DKKSYft 
c+ DKKSYSRV 000010 DKKCFO DMKCP1 DMKCQP tKKDKP DftKHNI DftKSYH 
(I) 

H DftKSYSTE 000008 DKKCP1 DKKftCD DKKK1D DftKKN1 
• DftKSYST1 000006 DftKCP1 DMKCQY DHKLOH DKKKID DftKUSO 
1-" DKKSYSTK 000002 DMKCFO DHKLOH ::;, 
S» DKKSYSTP 000004 DHKCKP DKKRSP DftKSAV DHKSSP 
c+ DKKSYSTR 000001 DHKCPI 
1-'- DHKSYSTS 000008 DHKCP1 DHKMCD DHKft1D DKKftNI 0 
I:S DKKSYSTZ 000005 DKKCP1 DKK10E DKK10G DKKSAV 
I DKKSYSUD 000011 DKKCPI DKKUDR DHKODO t DHKSYSUR 000009 DKKCP1 DHKKIA DKKKNI cS 

0 DKKSYSVL 000004 DHKCPI DKKSAV DKKSYK ..... DKKSYSVK 000004 DHKDKP DKKPSA DKKSYK d • DHKSYSWK 000003 DKKCKP DKKRSP DKKWRK 
(I) DHKTAPER 000002 DHKIOS DKKSYK - DKKTAPRL 000001 DKKCPS 

DHKTBL 000001 DKKSYK 



LABEL COURT REFERERCES 

mntTBLCI 000001 DKKCBS 
DlUtTBLCO 000001 Dl!KCRS 
Dl!KTBLGL 000002 Dl!KGRF 
Dl!KTBLGR 000003 Dl!KCFT DKKRGA Dl!KRGB 
Dl!KTBLPI 000001 Dl!KCRS 
Dl!KTBLPO 000001 Dl!KCRS 
D!lCTBLRG 000001 Dl!KRGB 
Dl!KTBLTI 000001 DMKCRS 
D!lCTBLTO 000001 DKKCNS 
D!KTBLUP 000004 Dl!KCRS DKKGRF D!KRGA D!KVCR 
D!KTBK 000001 DKKSYK 
D!KTB!ftI 000001 D!KCRS 
Dl!KTBMftO 000001 DMKCNS 
D!KTBKNI 000001 DMKCRS 
D!lCTB!NO 000001 DMKCNS 
D!KTB!TI 000002 D!KGRF DMKRGA 
D!KTBKTO 000002 D!KGRF DMKRGB 
D!KTBMZI 000002 D!KGRF D!KRGA 
D!KTB!ZO 000002 D!KGRF D!KRGB 
D!KTCS 000001 DKKSYM 
DKKTCSCO 000006 DMKRSP 
DMKTCSET 000002 DMKRSP n 
DMKTCSSP 000002 D!KSEP ~ 

DMKTDK 000001 Dl!KSYK 
I:"" D!KTDKGT 000002 DKKVDS PI 

D!KTDKRL 000002 DKKVDR tT 
DMKTHI 000001 DMKSYK (D 

D!KTHIEN 0000.02 DKKCFC ~ 
DMKTMR 000001 Dl!KPRV rt 

n Dl!KT!RCC 000001 DMKPRV 0 
I ~ Dl!KTl!RCK 000001 DKKBLD 13: 

t::::I DMKT!RPT 000013 DMKACO DMKCKP D!KHVC Dl!KRSP DMKTHI D!KVSP 0 
~ .... Dl!KTMRSR 000001 DMKPSI d H DMKTMRSP 000001 DMKPRV ~ (D 
(D 0 Dl!KTl!RTR 000003 DMKPRV DMKSYK 

rt Dl!KTMRVT 000002 DKKPSA n 0 Dl!KTRA 000001 DMKSYM H H 0 .... D!KTRACE 000002 DMKCFC Ul (D DKKTRCEX 000002 Dl!KDSP Ul Ul D!KTRCIO 000002 DMKDSP = DMKTRCIT 000010 D!KCDS D!KCFC D!KDSP DIlKSVC DMKTRA (D 
DMKTRCRD 000002 DMKUSO HI .... DKKTRCPB 000016 D!KCDS D!KCFC D!KCFP DKKPRV DKKSVC D!KTRA (D 

H I D!KTRCPG 000004 DKKDSP DKKPRG (D w DKKTRCPV 000002 DKKPRV t:t w 0 w DKKTRCSV 000002 DKKSVC (D 



.... LABEL COUNT REFERENCES n 
I I'd 

w 
t-' w 

~ Dl'!KTRCSW 000002 DKKVIO 
$ll 
t1' 

DKKTRDSI 000008 DKKIOS DKKVCA DMKVIO DKKVSI CD 
H DKKTRDWT 000002 Dl'!KVIO I--' 
txI I 
3: DKKTRKFP 000005 DKKSYM DMKUNT DMKVIO r+ 

Dl'!KTRKIN 000003 DMKDAS DMKSYM 0 
~ Dl!KTRKVA 000003 DMKCCW DMKSYM I 
3: 3: , DKKTRK 000001 DMKSYM 0 
w DKKTRKID 000002 DMKCNS PI 

"""" DKKUCB 000001 DMKSYM I:l 
0 I--' 

Dl'!IUCBLD 000001 DKKCSB CD 
Ul DKIUCC 000001 DKKSYH n ~ 000001 rn Dl!KUCCLD DHKCSB H 
r+ DKKUCS 000001 DHKSYM 0 
CD DMIUCSLD 000001 DKKCSB rn 
EI rn 

D!!KUDR 000001 DHKSYK 
t-' D!!KUDRBV 000002 DMKCPI !XI 
0 DHKUDRDS 000003 DKKHVD DHKSYK CD 

I.Q H\ ..... DKKUDRFD 000004 DKKLNK CD 
n DKKUDRFU 000034 DKKCFS DKKCPI DMKCSP DKKCSQ DMKCSU DMKCSY DMKDEF DMKRVr: DMKLNK DHKLOG DMKMNI DKKRSP H 

CD 
~ DMKSPL 1:1 
1:1 DMKUDRKD 000010 DKKCFS DKKDEF DMKHVD DMKLOG DMKSPL n 
At D!!KUDRRD 000002 DMKLOG CD 

I'd DHKUDRRV 000018 DKKCFS DKKDEF DHKHVD DMKLNK DMKLOG DMKSPL 
H DKKUDUMN 000002 DHKHVD 
0 DMIUNTFR 000018 DMKCCW DMKCFP DMKCPI DMKGIO D!KHYC DMKSY! DMKVIO t1' 
I--' DMKUNTIS 000003 DMKIS M DMKSYM 
CD D!!KUNTRN 000008 DMKCPI DMKGIO DMKSYM DMKTRK DMKYIO 
fiI D!KUNTRS 000003 DKKCCW DMKSYM 
t:::' D!!KUSO 000001 D!KSYM 
CD DMKUSODS 000002 DKKCFC r+ DMKUSOFF 000002 DKKDSP CD 
H D!!KUSOFL 000002 DMKCFC 
iii DKKUSOLG 000004 DMKCFC ..... 
1:1 D!!KYATAB 000015 DMKCDB DMKCDM DKKCDS DMKDSP DKKPRV DMKSYM 
$ll Dl!KYATAT 000002 DMKDSP Dl!KPRV 
r+ DMKYATBC 000011 D!'!KCDS DMKCFP DHKCPB D!KDSP DMKSYM D!KUSO ..... 
0 DMKVATEX 000007 DMKDSP DMKPRV DMKSYM DMKTMR 
t:S DMKVATLA 000003 DMKPRV DMKSYM 
I DMKYATMD 000009 DMKCDS DMKCFG DMKCPB DMKDSP DI!KSYM I 

<: DMKVATPF 000002 DMKPRG 
0 DKKVATPX 000003 DKKPRG DMKSYM I--' 
I:l D!!KVATRN 000013 DMKPRY DMKSYM DMKTI!R DI!KTRC DI!KTRD DI!KVER 
lEI Dl'!KVATSI 000003 DMKPRG DMKSYM 
CD DMKVATZP 000001 DMKCPI 
.... DMKVATZS 000001 DHKCPI 

DMKYCA 000001 DHKSYM 
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DMKVCARD 000002 DMKCFP 
DMKVCARS 000006 DMKDEF DMKDIA DMKVDR 
DMKVCASH 000002 DMKVSI 
DMKVCAST 000002 DMKVSI 
DMKVCATS 000002 DMKVSI 
DMKVCH 000001 DMKSYM 
DMKVCHDC 000004 DMKVDA DMKVDD 
DMKVCNEX 00000] DMKSYM DMKVSI 
DMKVCNFT 000002 DMKFRE DMKSYM 
DMKVDA 00000 'I DMKSYM 
DMKVDAAT 000002 DMKCFC 
DMKVDAS1 000001 DMKSSS 
DMKVDAS2 000001 DMKSSS 
DMKVDC 000001 DMKSYM 
DMKVDCAL 000002 DMKVDA 
DMKVDCPS 000002 DMKVDA 
DMKVDCSC 000004 DMKVDA DMKVDD 
DMKVDD 000001 DMKSYM 
DMKVDDDE 000002 DMKCFC 
DMKVDE 000001 DMKSYM 
DMKVDEDC 000004 DMKVDA 
DMKVDR 000001 DMKSYM (') 
DMKVDREL 000010 DMKCFP DMKNLD DMKUSO DMKVCH DMKVDD 1"0 
DMKVDSAT 000009 DMKLOG DMKVCH DMKVDA 
DMKVDSDF 000006 DMKDEF DMKLOG t"I 

PI DMKVDSLK 000002 DMKLNK t:7' 
DMKVER 000001 DMKSYM (t) 

DMKVERD 000001 DMKSVC 'I 
DMKVERO 000001 DMKSVC r+ 

(') DMKVIOC1 000002 DKKVSI 0 
I 1"0 DMKVIOIN 000013 DMKCFP DMKCSP DMKCSU DMKCSV DMKDII DMKIOS DMKSPL DMKSYM DMKUNT DMKVCl DMKVSI 3 

t:j DMKVIOMK 000013 DMKCFM DMKCFP DMKCPB DMKDSP DMKSSS DMKVCR DMKVDC DMKVSI DM.KVSP 0 
..." DMKVIOXK 000002 DMKVSI PI 

Q H DMKVMASH 000048 DMKATS DMKCCW DMKCDM DMKCDS DMKCPI DMKDGD DMKDSP DMKPGS DMIKSYM DMKUSO DMKVCN DMKVSP ~ (t) 
n DMKVMASW 000006 DMKCPU DMKLOK (t) 

r+ DMKVMAS1 000001 DMKCFG DMKCFH DMKCPU (') 0 
H DMKVMAS2 000001 DMKCFG H 
..." DMKVMC 000001 DMKSYM 0 
(t) DMKVMCEX 000002 DMKDSP CJl 
CJl CJl 

DMKVMCFC 000004 DMKHVC DMKMSG 
DMKVMCUA 000002 DMKCFP !::tl 

(t) 
DMKVKI 000004 DMKCFG DMKCPI DMIKRPA DMKSYM t-h 

...a. DMKVSICI 000001 DMKMII (t) 

I DKKVSICT 000002 DKKMIA DKKSYM H 
(t) w DKKVSICW 000002 DMKMIA DKKSYM t:::$ w 

<..n DKKVSIEX 000006 DKKHVC DMKPRV DMKSYK n 
(t) 



..... LABEL COUIT REFEREICES 
n 

I "tI 
(.oJ t-t (.oJ 
0\ DIJKYSIHD 000001 

PI 
DI!KI!IA tr 

DIJKYSIHI 000001 DI!KI!IA CD 
H DIJKYSISF 000001 DftKI!IA I-' 

I 
td DIJKYSISI 000001 DftKI!IA r+ 3 

DIJKVSITC 000001 DftKftIA 0 
<S DIJKVSITI 000001 DftKftIA 

I 
3 3 

" DftKVSIVS 000001 DftKPBV 0 
w DftKYSP 000001 DftKVSQ 0. 
...,J DftKVSPCO 000011 DftKCFP DftKCPS DftKCSP DftKCSQ DftKSyft DftKVDB 

C 
0 I-' 

DftKVSPCP 000001 DftKSyft CD 
Ul DIJKVSPCR 000009 DftKCFP DftKCSQ DIIKDBD DIJKSYII DIIKVDB n '< 
en DftKVSPEX 000003 DftKSyft DftKVSI t1 
r+ DftKVSPRT 000017 DftKCDft DI!KRIfH DIIKSYft DftKTRC DIIKTRD 0 
CD DftKVSPTO 000003 DftKSyft DIIKVSI en 
iii en 

DftKVSPVP 000005 DI!KQCI DI!KSyft 
t-t DftKVSPWA 000004 DftKSYft DIIKUSO DIIKVSQ ::0 

0 DftKVSQPD 000011 DIIKSyft DftKVSP 
CD 

I.Q H\ 
..... DftKWRft 000002 DIIKLDOOE DIIKSYft CD 
n DftKWRftST 000002 DIIKCPI t1 

CD 
PI DftPABEND 000001 DIIKDftP ~ 

~ DftPFLAG 000001 DftKDIIP n 
PI DftPFPRS 000001 DI!KDftP CD 

"tI DI!PGPRS 000001 DI!KDI!P 
t1 DI!PINREC 000002 DI!KDI!P 
0 DftPKEY 000002 DI!KDftP tr 
I-' DftPKYREC 000001 DI!KDI!P 
CD DftPLCORE 000001 DftKDI!P 
9 DI!PPGft!P 000003 DI!KDI!P 
t=' DftPPRFRG 000001 DI!KDftP 
CD DftPPROCA 000001 DftKDI!P 
r+ DIJPSYSRV 000001 DftKDI!P CD 
t1 DIJPTODCK 000001 DI!KDIJP .. DUIJPS!VE 000010 DI!KDI!P DftKftCT DI!KPBG DI!KPSA DftKSVC ..... 

ECBLOK 000069 DI!KBLD DftKCDB DIJKCDI! DI!KCDS DftKCFG DIJKCPH DftKCPP DIJKCFS DIIKDSP DI!KEXT DIIKPRG DI!KPRV ~ 
PI DI!KSCH DI!KSVC DIJKTI!B DIIKTRC DftKTRD DftKUSC DftKVAT DIIKVI!C 
r+ ECSWBYT3 000001 DI!KCCH ..... 
0 ECSWLOG 000009 DIJKCCH DftKIOG 
t:::1 EDIT 000036 DI!KCPH DftKCPft DI!KCFO DftKCIfS DI!KCPI DftKGRP DftKLNK DftKftSW DI!KBLD DIIKNLE DI!KQCB DftKRGl 
I 
I DftKRIH DfIIKVClf 

.q EGPRO 000002 DftKII!G 
0 EGPR15 000007 DftKII!G 
I-' EGPR8 000001 DftKII!G c::; 
EI EftSIRQSC 000002 DI!KDSP 
CD EftSftASK 000001 DI!KIPI DIIKCLK DftKDSP DIIKLOK 
..... EftSPCLKC 000003 DftKCLK DftKEXT 

EftSPEHD 000022 DftKCLK DftKDSP DI!KEXT DI!KIICT 
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Er!SPEXT 000004 DftKDSP DftKEXT 
EftSPQUI 000007 DMKDSP DMKEXT DftKftCT 
EftSPSHD 000003 DftKEXl' 
BftSPSYNC 000004 DftKCLK DMKEXT 
BftSRCLKC 000001 DMKCLK 
EMSREC 000007 DMKCLK DMKDSP DMKEXT 
EftSREXT 000001 DMKDSP 
Ef!SRQUI 000001 DftKDSP 
Ef!SRSHD 000001 DMKEXT 
Ef!SRSYRC 000001 DftKCLK 
EQCHK 000009 DMKRSE 
ERRBLOK 000009 Df!KIOE DftKIOF 
ERRCCNT 000003 DftKIOE DftKIOF 
ERRCCi 000006 DMKCKP DftKIOE DftKIOF DftKLDOOE 
BRRCODE 000002 DftKCQG 
ERRCORT 000001 DMKIOF 
ERRCORR 000003 DftKIOE DMKIOF 
ERRHEADR 000002 DftKIOE 
ERRIOB 000012 DftKIOE DMKIOF 
ERRIOER 000003 DftKIOE DftKIOF 
ERRKEY 000004 Df!KIOE Df!KIOF 
ERRMIOB 000004 DMKIOE DMKIOF n 
ERRMIOER 000002 DMKIOE DMKIOF 1'0 
ERRMSG 000018 DMKCFH DMKCFM DMKCQP DMKDDR DMKDIR DftKERI! DftKLNK DftKNLD Df!KNLE DftKPRG DftKRNIi 1:"1 ERRf!SIZE 000001 DMKIOE PI 
ERROR 000079 DMKCPB DMKDDR DMKDIR DMKEMA DMKEftB DftKEMC DMKFMT DMKMCD DHKMNI DMKMON DMKNft1~ DMKRND tr 

DMKRNH DMKSSP DMKVDA DftKVDD (t) 

ERRPARM 000004 DMKCDB DMKCDM DMKIOE DftKIOF tj 
ERRSDR 000010 DMKIOE DMKIOF r1" 

n ERRSIZE 000001 DMKIOE 0 
I 1'0 ERRVOLID 000003 DMKIOE DMKIOF IJC 

t::I ERSAVE 000005 DftKDDR 0 
~ .." ESIDTB 000007 DrlKLDOOE ~ t1 ETI 000011 DrlKGRF DMKGRT DftKGRi DftKRGA DMKRGB I-' (I) (I) 

0 EUA 000012 DMKDDR DftKDIR DftKFftT DftKGRF DMKGRT DMKGRi DMKOPR DMKRGA DUKSSP 
r1" EIDCCF 000001 DftKftCH n 0 EIDCNO 000001 DftKftCH t1 t1 0 .." EIDRESVD 000001 DftKftCH 
(I) en 
en EIHAUST 000004 DMKfUA en 

EINPSi 000006 DftlCPI DftKDSP DMKLDOOll!! DftKSAV = EIOPSW 000015 DftKAPI DMKDSP DMKEXT DftKPSA (t) 

EXTARCH 000007 DMKVA1' t-n 
-' EITCCTRQ 000007 DMKBLD DMKCDS DftKCFP DMKCFS DMKTMR DMKUSO (I) 

t1 I EITCOPY 000005 DMIVA1' (t) w EITCPTMR 000026 DMKCDS DMKCFP DMKSCH DMKTMR I:' w 0 ...,J EITCPTRQ 000017 DMKBLD DMKCFP DMKCFS DftKSCH DMKTMR DftKUSO (I) 



~ LABEL COUNT REFERENCES n 
I "0 w 

w I:""' (X) EITCRO 00002Q DMKBLD DMKCDB DftKCDft DftKCDS DftKCFG Dt!KCFF DMKDSP DMKPRV DHKTRC DMKVAT DftKVftC Pol 
EITCR1 000003 DHKVAT tT 

CD 
H EITCR1" 000002 DHKBLD DftKCFP ..... 
!:XI EITCR15 000002 DftKBLD DHKCFP I 
3: 

EITCR2 000006 DHKBLD DftKCFP DftKDSP cT 
0 -< EXTCRQ 000003 DftKCFP DftKDSP I 

3: EXTCR7 000001 DftKDSP 3: 

" 0 w EXTCRS 000002 DftKEXr DMKSVC AI 
...,J EXTCR9 000002 DMKPRV DftKTMR ,;:: 
0 EXTMASK 000013 DMKAPI DftKCFH DMKCPI DftKCPU DftKEIT DftKSVC DftKTftR DftKTRC ..... 
en EXTKODE 0.00035 DftKAPI DMKCDS DftKCFG DftKCLK DftKCPB DftKCPI DftKDftP DftKDSP DftKPRV DftKSVC DftKTRC DftKTRD CD 

"cl DftKVAT DftKVER DftKVftI n en 
cT EXTPERAD .0.00.0.05 DftKDSP DftKPRG DftKPRV DMKTftR 11 

0 CD EXTPERCD 0.00003 DftKDSP DftKPRG en 
!iii EITSEGLN 0.0.0.00" DftKVAr en 
I:""' EXTSHCR.o .0.00.01.0 DMKDSP DMKPRV DftKTMR DMKTRC DftKTRD DMKVAT ~ 
0 EXTSHCR1 .0.0.0012 DftKDSP DftKVAT CD 
~ 'EXTSHLEN 0.0.0.0.08 DftKVAT t-h ..... CD 
0 EXTSHSEG 0.0.0.005 DMKVAT 11 

Pol EXTSIZE O.o.o.o.oS DftKBLD DftKCFS DKKDDR DMKUSO CD 
EXTSTOLD 0.0.0.003 DftKVAT ::s ::s 0 

AI EXTVSEGS .0.0.0.0.05 DftKVAT CD 
"0 FAILADD .00.00.02 DftKCCB 
t1 FAILCCW 0.0.00.07 DftKBSC DftKCCH 
0 FAILCSW 0.0.0012 DKKCCH 
t:T FAILECSW O.oO.o.oQ DMKCCH ..... 
CD FCBIO .000001 DKKTCS 
!iii FCBNEXT .00.0.0.01 DftKCSB 
t:I FFS 00.0179 DftKIPI DMKBLD DftKCCH DMKCCW DMKCDB DI!KCDI! DI!KCFC DMKCFP DftKCFS DftKCKS DftKCNS DftKCPB 
CD DftKCPI DftKCPS DftKCQP DftKCSP DftKCSQ DftKCST DMKCSU DfilKCSV DMKD1S DftK DEF DftKDGD DKKDII 
cT DftKDRD DftKDSP DftKEIG DftKFRE DftKHVC DftKHVD DftKIOF DfilKIOG DftKIOS DMKLNK DftKLOG DMKMCC CD 
t1 DHKftCH DftKMNI DftKNES DftKNLD DMKOPR Dt!KPGS DftKPGT Dt!KPBG DftKPRV DftKPTR DftKRND DftKRPA 
Iii1 DftKSCB DftKSCN DftKSEV Dt!KSIX Dt!KSVC Dt!KTIF DMKTRA DftKTBC DKKTRD DftKTRK DHKURT DHKUSO ..... 

DMKVCl DftKVCH DftKVDl DMKVDC DftKVDD DMKVDB DftKVDS DftKVSP DftKVSQ DftKWRM ::s 
Pol FILE .0.00002 DftKSEP 
cT FINIS 000.0.01 DftKTRK ..... 
0 FLIG 0.00013 DMKCKP DftKDIR DMKFftT 
::s FLAG1 0.00002 DMKTRI DftKVHI 
I FLAG2 0.00003 DMKTRI DftKV ftI I 

-< FRAME .0.0.00.01 DftKEftl 
0 FPRLOG .000.0.02 DMKDftP ..... FREELOWE 0.00001 DftKNftT ,;:: 
&I FREENUM 0.0.0.0.08 DftKFRE 
CD FREEQ .0.0.0.0.07 DftKPTR 
~ FREERO .0.0.0.0.02 DftKPRE 

PREER1 0.0000" DMKFRE 
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FREER14 000002 DMKFRE 
FREER15 000003 DMKFRE 
FREES AVE 000017 DMKFRE DMKPTR DftKVCA 
FRLKPROC 000006 DftKDSP DftKFRE 
PSCBPN 000008 DftKRND 
PSIZE 000010 DftKLDOOE 
PSTFftODE 000001 Dl!KNftT 
FSTFNAP!E 000001 Dl!KNI!T 
PTRDIAL 000026 DftKBSC Dl!KRGA DftKRGB 
PTREXTSN 000007 Dl!KCCW Dl!KDAS Dl!KDSB Dl!KIOE Dl!KIOP Dl!KRSB DftKSSP 
PTROPRDR 000001 DftKACO 
PTRRPS 000008 DftKCPI Dl!KDAS DMKDSB DftKIOS DftKVDE 
FTRRSRL 000006 DMKCPI Dl!KDAS DMKDSB DftKTAP DftKVDS 
PTRTYP1 000003 DftKNLD DftKRLE 
FTRUCS 000002 DftKCSB DftKSSP 
FTRYIRT 000004 Dl!KCPI Dl!KVDC DMKVDE 
PTR2311B 000005 DftKDIR DMKLNK DMKSCN DMKVER 
PTR2311T 000005 DftKDIR DMKLRK DMKSCN DftKVER 
PTR35MB 000015 Dl!KCCW DftKCKP DMKCPI DMKDAS DMKDSB DMKHVD DMKUNT DMKVCC DMKVDE DMKVER DMKVSI 
PTR4WCGK 000001 DKKTCS 
FTR70ftB 000012 DKKCPI DftKDAS DftKDSB DMKPAG Dl!KPGT DMKSPL DMKTDK DMKVDl DMKVS I 
PIDLOG 000004 DftKCCH DftKDMP (1 

FO 000040 DftKCFG DftKCFH DftKCPI DMKCQR DftKFRE DftKGRF DMKIOG DftKIOS DMKJRL DftKMCC DftKftCD DftKftIA ttl 

DftKftOR DftKNLE DftKPGS D!KPTR D!KRGA DMKSCN DMKSPL DMKUNT DMKVDC D!KVSP DMKWRft t"f 
F1 000299 DftKACO DMKALG DMKAPI D!KATS DMKBLD DMKBSC DMKCCH DMKCCW DMI<CDE D!KCDM DftKCDS DftKCPC I» 

DMKCFD DftKCFG DMKCFH Dl!KCFO DftKCFP DMKCFT DMKCKP DMKCKS DftK CNS DftKCPI DftKCPU DftKCPV tr 
(t) 

DMKCQG DftKCQH DftKCQP DftKCQR DftKCQY D!KCSE DMKCSO D!KCSP DftKCSQ DftKCST DftKCSU DMKCSY 7 DftKCVT DftKDAS DMKDGD DMKDIA DI!KDRD D!KDSF DMKERT DftKFRE DftK GRP DftKHVC DftKHVD DftKIOE 
DMKIOG DftKIOS DftKLNK DMKLOH DftKLOK DftKMCC DMKftCD DMKMIA DftKftRI DftKftON DftKftSG DftKNES r+ 

0 
(1 DMKNLD DftKNLE DftKlI?AG DMKPGS DftKp,GT DMKPTR DMKQCN DftKRGA DftKRGB DftKRNH DftKRPA DftKRSE I 
ttl DMKSAV DMKSCH DftKSIX DMKSNC DMKSPL DMKSSS DMKSTK DftKT IP DMKTCS DftKTHI DftKTMR DftKTRD 131 

DftKTRK DMKUDR DftKUNT DftKVAT DftKVCA DMKVCB DMKVCR DftKV DC DMKVDE DftKV DR DftKVER DMKVftl 0 
t:j P, 
1-" DftKVftC DftKVSI DMKVSP DftKVSQ c: 
H F10 000026 DMKCCW DMKCDB DHKCDft DftKCKS DftKCNS DMKCPI DftKCVT DftKDAS DftKftCC DftKftSW DftKSCH DMKVDC ..... 
(t) (t) 

0 DMKVSI 
r+ F15 0000u7 DMKATS DftKBLD DftKBSC DMKCCW Dl!KCDB DMKCDS DMKCFG DMKCNS DftKCPI DftKCPU DftKDGD DMKIOF (1 
0 DftKLNK DMKPGS DMKPRV DMKPSA DMKRSE DMKSCH DPIKTAP DMKTRC DftKTRI: DftKURT DftKUSO DftKVER H 
H 0 .... DMKVSI rn 
CD F16 000062 DMKATS DftKBLD DftKCCH DftKCCW DMKCDB DMKCDS DMKCFG DftKCNS DftKCPE DftKCPU DMKDAS DftKDEF rn 
rn DftKDGD DftKENT DMKHVC DMKHVD DMKIOS DMKISf! DMKPGS DHKPRY DftKPT R DI!KRRH DMKSCH DftKTAP !:tI 

DMKTRD DMKUNT DftKVAT DftKVMA (t) 

F2 000109 DMKCCW DMKCDB DMKCDM DMKCDS DI!KCFC DMKCFG DMKCFH DMKCFO DftI<:CFS DMKCFT DMKCNS DMKCPI H\ 
(t) 

~ DMKCPS DMKCPY DMKCQH DMKCQP DftKCQR DMKCQY DMKCS B DMKCSO Dl!I<:CS P DftKCSQ DftKCST DftKCSU H 
I DftKCSV DftKDAS DMKDEF DMKERft DftKHVD DMKIOS DMKIS M DMKLNK DftI<:MCC DftKftCD DMKMCH DMKftIA (t) 

W DMKMNI DftKftON DMKftSG DMKPAG DftKPSA DMKPTB DMKRGI DI!KSAV DMI<:SPL DI!KT AP DftKTRC DftKTRD ::I 
w 0 
\0 DftKUD[J DMKVCA (t) 



... LABEL COUNT REFERENCES n 
I to 

W 
~ t'" 
0 F20 000003 Dt!KHVD DMKt!SW Dt!KRGA I» 

tr 
F24 000008 DMKCDB DMKCDt! Dt!KCKS Dt!KCSU Dt!KHVD DI!IKBSP DI!IKVER (I) 

H F240 000011 Dt!KlLG DMKCCW Dt!KCPI tl!lKCVT DMKDIl DI!IKDIB DtlKPBV DftKPSA Dt!KTRD DftKUDU DftKUNT DftKVCA ..... 
tD DMKVSI I 
::c cT 

F255 000024 DMKBLD DMKCCH DftKCPT DI!IKCKS DMKCPU DI!IKDRD D!!JKDSP DftKGIIF DftKIOE DMKIOF DMKIOG DMKftCH 0 
~ DMKMCT DMKHES DMKHET DPlKRGB DMKTDK I 
::c ::c , P256 000046 DMKATS DMKCPG DMKCPB DMKCHS DMKCPU DMKDlS DI!IKDRD DftKEXT DftKGRF DMKHVC DltKHVD DftKHLD 0 w DftKNLE DftKRGB DltKRNH DI!IKSNC DMKTCS DI!IKTDK DMKUDR DMKVCN DftKVER DMKVMl DMKWRM PI 
...,J F3 000118 DMKCCW DftKCDB DMKCDM DftKCFC DMKCFD DI!IKCFG DI!IKCFB DMKCFO DMKCFS DftKCKS DMKCPB DMKCPI I:i 
0 ..... DMKCPS DftKCPV DI!IKCQG DI!IKCQH DMKCQP DI!KCSB DMKCSO DMKCSP DMKCSQ DftKCST DftKCSU DMKCSV (I) 
til DftKDEF DMKDGD DMKDIl DI!IKDSP DMKGRF DI!IKI!ICC DI!IKI!ICD DI!IKI!ICB DMKMCT DMKMIl DMKI!ION DMKftSG 

"<l DMKNES DltKNET DltKNLD DI!IKNLE DftKPAG DI!IKPGT DMKRGA DltKBSE DltKS AV DMKSCH DltKSPL DMKTAP n 
[f) 1'1 
cT DftKTCS DMKTHI DMKTRA DMKTRD DMKTRK DMKVCR DI!!KVDC DMKVIO 0 
(I) F4 000120 DltKACO DI!IKlTS DMKBLD DMKCCW DI!!KCDB DI!IKCDI!I DI!IKCDS DMKCFC DMKCFG DMKCFB DMKCPO DMKCKS [f) 

• DMKCNS DMKCPB DMKCPI DMKCPU DMKCQY DI!IKCSB DMKCSO DMKCSP DMKCSU DMKCSV DMKCVT DftKDEF [f) 

t'" DMKDGD DftKGRF DMKGRT DI!IKHVC DI!!KHVD DI!IKIOE DftKIOF DMKISI!I DMKLNK DMKMCC DMKftCD DMKftIA 1:0 
0 DMKMON DMKftSW DMKNES DMKNET DI!IKNLE DI!IKPAG DMKPGT DMKPRV DftKRGl DMKRGB DftKRNH DftKRPA CD 

\Q HI 
1-'- DMKRSE DMKRSP DMKSAV DMKSPL DMKTlP DI!IKTBI DftKTftR DftKTRD DftKUNT DftKVlT DMKVCN DMKVDC (I) 
n DMKVER DMKVSI Dt!KVSP 1'1 

F4095 000052 Dt!KACO DMKBLD Dt!KCCW DftKCDB DftKCFG DI!IKCFT DMKCPI DMKCQB DMKDAS DftKDGD DMKDIA DMKHVC (I) 
I» ~ 
~ Dt!KHVD DMKLHK DftKLOG DftKftNI DMKNES Dt!KHET DftKPSl DMKQCH DMKRGl DftKRGB DMKRNB Dt!KRSP n 
PI DMKSVC DMKTCS Dt!KTt!R DMKVER DMKVt!A DI!!KVSI DftKVSP (I) 

to F4096 000081 DMKAPI DftKlTS DMKCCW DftKCDB DMKCDM DftKCFG DI!IKCFH DftKCPI DftKCPU DftKCPV DMKDAS DMKDGD 
1'1 DftKDIR DMKDRD DftKDSP DftKFRE DMKBVC DI!IKHVD DftKt!ON DMKNLD DMKNLE DMKPGS DMKPTR DMKRSP 
0 DftKSNC DMKSSP DftKTCS DftKUDR DMKVSI DI!IKVSP DftKVSQ tr 
..... F5 000026 DftKCDS DftKCFO DftKCPI DftKCSU DftKDEF DftKDGD D!lKGRF D!lKftCC DftKftCD DMKMIA DMKMNI DMKNLE 
(I) DMKPAG DMKPRV DftKRGA DI!IKSCN DftKTAP DMKTt!B • F6 000028 DMKCDB DMKCDM DMKCDS DMKCFC Dt!KCFD Dt!KCPB DMKCQP DMKCSO DMKCSU DMKCSV DMKDGD DMKMCB 
t:1 DMKMSW DMKPRV DMKRGA DI!IKTAP DMKTRK Dt!KVDC 
(I) F60 000030 Dt!KACO DMKCFC DMKCQR D!lKCVT DMKHVC DMKBVD DMKMCD DMKNET DMKPRV DMKPSA DMKRNH DMKSVC 
cT 
(I) Dt!KTHI DftKTftR DMKTRC DMKTRD 
1'1 F1 000054 DftKBLD DMKBSC DMKCCH DI!IKCCW DftKCFG DMKCFC DMKCFS DMKCPI DftKCPS DMKCPU DMKCQG DMKCQP 
III DMKCSQ DftKCSU DMKIOE DMKIOF DftKIOG DPlKLNK DMKLOG DMKMCD DMKPRV DMKRSE DftKSCN DftKSEV 1-'-
~ DMKSII DftKTftR DftKTRft DI!KUNT DMKVCN DI!KVDC DftKVER DMKVMC 
I» F8 000181 DMKACO DMKATS DMKBLD DPlKBSC DI!KCCH Dl!IKCCi Dl!IKCDS Dl!IKCFC DMKCFG DMKCFB Dl!IKCFO DMKCFS 
cT DMKCNS DMKCPI DMKCPS DMKCPU DMKCPV Dl!IKCQG D!!KCQB Dl!IKCQR DMKCQY DMKCSO DMKCSP DMKCSQ 1-'. 
0 DMKCSU DMKCSV DMKDAS DMKDEF Dt!KDGD Dl!IKDRD DI!!~GRF DI!!KBVD DMKIOE DMKIOF DMKIOS Dt!KISM 
t::J DMKLNK DMKLOG Dt!KftCC Dl!IKftCD DftKl!ICH Dl!IKI!!NI DI!!KMON DI!!KI!!SW DMKNET DMKNLD DMKNLE DMKPAG I 
I DMKPGS DMKPSA DMKRGA DMKRNH Dt!KRSE DI!!KRSF Dl!IKSCB Dl!IKSFV DI!!KSIX DMKTAP DMKTBI DMKTMR 
~ DMKTRA DMKTRC DMKTRD DMKTRK DI!!KUDR Dl!IKUSC Dl!IKVAT Dl!IKVCI DMKVDA DMKVDC DMKVDD DMKVDS 
0 Dt!KVER Dt!KVIO DMKVMA Dl!IKVSI DMKVSQ Dt!KWRM ..... 
c:: F9 000009 Dt!KCCW DMKCPI DMKCPV Dl!IKt!SW DBKQCN Dl!IKUNT DBKVDC 
• GRAFDEV 000001 Dt!KDIA 
(I) 

GBLOG 000001 DBKDt!P ... GBTBLOK 000016 DMKGRF 
GBTCLRCP 000001 DftKGRF 



LABEL COUNT REFERENCES 

GRTCLRDS 000007 DftKGRF DftKGRT DMKGRW 
GRTCLR!A 000001 DftKGRF 
GBTCLRL 000003 DftKGRF DftKGBT DftKGRW 
GRTCPPCP 000001 DftKGBF 
GBTCPPDS 000006 DMKGRF DMKGRT DftKGBW 
GBTCPPL 000003 DftKGRF DftKGRT DftKGRW 
GRTCPRCP 000001 DftKGBF 
GRTCPBDS 000007 DftKGRF DftKGRT DftKGRW 
GRTCPRL 000003 DftKGRF DftKGRT DftKGRW 
GRTCRDCP 000001 DftKGRF 
GRTCBDDS 000013 DHKGRF DftKGBT DftKGBW 
GRTCRDL 000006 DftKGBF DHKGRT DftKGRW 
GBTEWRCP 000001 DMKGRF 
GBTHLDCP 000001 DftKGRF 
GRTHLDDS 000007 DftKGBF DftKGRT DftKGBW 
GRTHLDL 000003 DftKGRF DftKGBT DHKGRW 
GRTINHDS 000009 DftKGBF DftKGBT DftKGBW 
GBTINHL 000006 DftKGRF DftKGBT DftKGRW 
GRTMOBCP 000001 DftKGBF 
GRTHORDS 000007 DftKGRF DHKGRT DftKGRW 
GRTftORL 000003 DHKGRF DftKGRT DftKGRW 
GBTftRDCP 000001 DftKGRF n 
GRTftRDDS 000006 DMKGBF DHKGRT DftKGRW ttj 

GRTHRDL 000003 DMKGRF DHKGRT DftKGRW 
t"1 GRTNACCP 000001 DMKGRF I» 

GRTNACDS 000007 DftKGRF DftKGRT DftKGRW t:r' 
GRTNACL 000003 DMKGRF DHKGRT DftKGRW (1) ....., 
GRTRftICP 000001 DMKGRF I 
GRTRHIDS 000006 DftKGRF DMKGBT DftKGRW c+ 

n GRTRMIL 000003 DftKGRF DMKGBT DftKGRW () 

I ttj GRTRUNCP 000001 DHKGRF tw 
tj GRTRUNDS 000013 DMKGRF DftKGRT DftKGRW 0 

Pol ...,. GRTRUNL 000006 DMKGRF DftKGRT DftKGRW ~ H GRTRUNRL 000003 DftKGRF DftKGRT DftKGRW ....., 
(1) 
n GBTVMPCP 000001 DHKGRF (1) 

c+ GRTVMPDS 000006 DMKGRF DftKGRT DftKGRW n 0 GRTVHPL 000003 DHKGRF DHKGRT DftKGRW H H 0 ...,. GRTVHRCP 000001 DHKGRF en <D GRTVMRDS 000006 DHKGRF DHKGRT DftKGRW en en GRTVHRL 000003 DMKGRF DHKGRT DftKGRW 
!:d GBTWINCP 000001 DHKGRF (1) 

GRTWINDS 000007 DI1KGRF DHKGRT DftKGRW HI 
~ GBTWINL 000003 DMKGBF DftKGRT DHKGRW (1) 

H I GRTWRTCl? 000001 DHKGRF (1) 
W GRTWRTDS 000004 DftKGBF DftKGRT DHKGRW 1:1 .c:: n 
~ GRTWRTL 000003 DftKGRF DftKGRT DftKGRW (1) 



.d LABEL COUNT REFERENCES n 
I I'd 

W 
~ .c:::-

tv HALFPAG~ 000002 DMKDMP DMKVMA Pl 
t:T 

HARD STOP 000002 DMKCPI DI1KDI1P CD 
H HEX 000001 DI1KDIR ...., 
t:D BIOCCH 000006 Df!KCCH DMKSEV DMKSIX I 
t:J: rt" 

HOLD 000004 Df!KCFC DMKUSO 0 
-< IC 000033 DMKDDR DMKDIR DMKFMT DMKGRF DftKGRT DflKGRW DMKOPR DMKRGA DMKRGE DI!IKSSP I 
t:J: t:J: 

"- IDA 000065 DMKCCW DMKDAS DI!IKDGD DflKDIB DMK1SM DMKTAF Df!KTCS DMKTRI) DI1KUNT DI!IKVCI DI!IKVCN DMKVSI 0 
w Df!KVSP AI 
...,J IDLEWAIT 000009 DMKAPI DMKCPI DMKDSP DMKftON DMKSCH Q 
0 

...., 
IFCC 000058 Df!KBSC DMKCCH DMKCNS Df!KCPI Df!KDAS Df!KDSB DMKDSP D!lKEIG D!lKGRP DMKBVC DMKIOE DMKIOS CD 

en D!lKMSN Df!KRSE DftKRSP DflKSEV DMKSIX Df!KTAF Df!KUNT DMKVIO DMKVSI 
"< IGBLAME 000027 D!lKEIG DMKSEV DMKSIX n 
Ul H 
rt" IGPRGFLG 000009 DMKCCR DMKSEV DMKSIX 0 
CD IGTERMSQ 000048 DI1KCCR DMKEIG DMKSEV DMKSIX Ul 
e IGVALIDB 000029 DMKCCH DMKEIG DMKSEV DMKSIX Ul 

~ IL 000039 DMKCNS DMKDIB DMKGIO Df!KHVC DflKIOS DMKNLD DflKNLE D!lKPAG DMKRNH DMKRSP DftKTIP DMKTRK !:t'I 
0 DMKVCA DMKVCN DftKVIO DMKVMI DftKVSP CD 

\Q INHIBIT 000038 DftKACO DMKCNS DftKGRF DI!IKLNK DftKLOG DMKQCN Df!KRGA DI!IKRGE DI!IKRNH DMKVCN HI 
1-'. CD 
n INPUT 000021 DI!IKDDR DMKRND DMKSSP H 

INTERCCH 000005 DftKCCH DI!IKEIG DI!IKSEV CD 
Pl ::s 
::s INTEX 000010 DMKDSP DMKEXT DMKPSA n 
AI INTEXF 000003 Df!KDSP DMKPSA CD 

I'd INTKFLIN 000001 DMKPSA 
H INTMASK 000005 Df!KAPI DMKCLK DMKCPI 
0 IBTMC 000001 DMKMCH 
t:T INTPR 000019 DMKCKP DflKPRG DMKPRV DMKVAT ...., 
CD IBTPRL 000009 DMKDMP DMKDSP DI!IKPRG DMKPRV 
51 IBTRC 000002 Df!KMCH 
'=' INTREQ 000039 DflKCNS Df!KCPI DMKDDR DMKDIB DMKDMP DMKGRP DMKIOS DMK!lSN DftKNLD DMK_NLE DMKRNH DMKRSE 
CD DMKSAV DMKVCA DI!IKVCN DftKVIO DMKVSP 
c-t INTSVC 000005 DMKSVC CD 
H INTSVCL 000013 DftKPRG DMKSVC DMKTRC 
IIiI INTTIO 000018 DMKCCH DftKCKP DMKDMP DMKDSP DMKIOS DMKSAV DMKVMI 1-'. INUSE 000002 DMKPGS ::s 
Pl INVLD 000002 DMKCDB DMKCDM 
rt" IOBALTSK 000007 DftKCCN DMKDAS D!lKTRK D!lKUNT DI1KVIO 1-'. 
0 IOBBPNT 000017 DMKDSP DflKIOS D!lKNLD DMKPAG DMKSSS 
l:j IOBCAN 000201 DMKACO DI!IKBSC DftKCCW DflKCFP DflKCNS D!lKCPE D!lKCPI DMKCSE DMKDAS DI!IKDGD DMKDIB DMKDSB 
I D!lKGIO DMKGRF D!lKHVC DMKIOG DMKIOS DMKISf! DMKMCC DMK!lN1 DMK!lON DMKNLD DI!IKNLE DftKPAG I 

-< DI!IKRGA DMKRGB DftKRNH DMKRSE DMKRSP D!lKSEF D!lKSPL DMKTAP DHKTCS DMKTRD DftKTRK DMKUDR 
0 DftKUNT D!lKVCA Df!KVDE DMKVDR DftKVIO D!lKVSI ...., 

IOBCCH 000004 DMKCCH Q 
II IOBCCl 000018 Df!KCNS DMKDGD D!lKDIB D!lKIOS DMKNLD D!lKBLE Df!KRNH Df!KRSE DMKRSP DMKVCI DI!IKVDE 
CD IOBCC2 000004 DMKIOG DMKIOS DftKVIO 
.d IOBCC3 000046 DftKCFP DMKCNS DMKCPS DMKDGD DftKDSB DflKGIC DMKIOS DMKNLD DMKNLE DMKPAG DftKR GA DMKRNH 

DMKRSE DMKTAP DftKTRK DflKUBT DftKVCI D!lKVDC DMKVDE DHKVIO DMKVSI 



LIBEL COUNT REFERENCES 

IOBCLN 000004 DMKCCi DMKGIO DMKUNT DMKVSI 
IOBCOPY 000006 DMKGRF 
IOBCP 000054 DMKACO DMKCCB DMKCPS DMKCSO DMKDAS DMKDIA DEKIOE DMKIOS DMKNLD DMKNLE DMKPAG DEKRGA 

DMKRGB DMKRNB DMKRSP DMKSPL DMKTAP DMKTDK DMKTRK DMKU£B Dln<:VDC DMKVDE 
IOBCSW 000331 DMKACO DMKBSC DMKCCB DMKCFP DMKCNS DMKCPS DMKCSB DMKCSO DMKCSP DMKCSU DMKCSV DMKDIS 

DMKDDR DMKDGD DMKDIA DMKDIB DMKDIR DMKDSB DMKDSP DMKGIO DM~:GRF DMKBVC DMKIOG DI!lKIOS 
DMKI!lON DI!lKNLD DI!lKNLE DI!lKPAG DI!lKRGA DMKRNB DI!lKRSE DI!lKRSP DMKSEP DI!lKSPL DMKSSP DMKTAP 
DI!lKTRC DMKTRD DMKTRK DMKUNT DMKVCA DMKVDC DI!lKVDD DMKVDE DMKVIO DMKVSI 

IOBCYL 000026 DMKCCW DI!lKDGD DMKIOS DI!lKMON DMKPAG DI!lKPGT DMKSPL DMKSSS DMKTDK 
10BERP 000029 DMKBSC DMKCRS DMKDAS DMKGRF DMKIOS DMKRSE DMKRSP DMKTAP 
10BFATAL 000096 DMKACO DMKBSC DI!lKCFP DMKCRS DI!lKCSB DMKCSC DMKDAS DMKDGt DMKDSB DMKGIO DI!lKGRF DMKIOE 

DMKIOF DI!lKIOG DI!lK1OS DMKI!lNI DI!lKMOR DI!lKP1G DI!lKRGl DMKBSE DMKRSP DMKSEP DMKSPL DI!lKSSP 
DMKT1P DI!lKTCS DMKTRK DMKUDR DMKVDE DMKVIO 

10BFLAG 000178 DMKACO DI!lKBSC DI!lKCCB £MKCCi DMKCFP DMKCRS DMKCPS DMKCSE DMKCSO DMKDAS DMKDGD DMKDIA 
DMKDIB DI!lKDSP DMKGIO DftKGRF DMKIOE DftKIOS DftKMNI DMKMCN DMKNLD DMKNLE DMKPAG DMKRGA 
DMKRGB DI!lKRNB DI!lKRSE DMKRSP DMKSEP DMKSPL DMKT1P DI!lKTCS DI!lKTDK DI!lKTRK DMKUDR DI!lKUNT 
DMKVCA DI!lKVDC DI!lKVDE DMKVDR DMKVIO DI!lKVSI 

IOBFLT 000005 DMKIOS DI!lKSSS 
10BFPNT 000043 DMKDSP DI!lKIOS DMKNLD DMKP1G DI!lKPGT DMKSSS DMKSTK DMKVSI 
IOBB1O 000023 DMKCCB DMKCFP DMKCPS DMKIOS DMKVIO DMKVSI 
IOBBVC 000014 DI!lKCFP DMKCPS DMKDGD DMKGIO DMK10E DMKIOS DMKTRK 
1OB1MSTK 000003 DMKCPS DMKIOS n 
1OBIOER 000141 DI!lKBSC DMKCCB DMKCFP DftKCRS DMKCPS DMKD1S DMKDGD DMKDIl DMKDIB DMKDSB DMKGIO DftKGRF 1'0 

DMKIOE DftKIOS DMKMNI DMKMON DMKRLD DMKRLE DMKRGA DMKBGB DMKRRH DMKRSE DI!lKRSP DMKTAP 
1:"'1 DMKTRK DMKVCA DMKVDC DMKVDE DMKVIO I» 

lOB IRA 000087 DMKACO DMKCFP DI!lKCNS DMKCPB DI!lKCPI DMKCPS DMKCSB DMKCSC Dftl~CSP DMKCSU DMKCSV DMKDGD t:1' 
DMKDIl DMKDSB DI!lKDSP DMKGIO DMKGRF DMKIOG DMKIOS DMKISM DMICHNI DMKNLD DMKNLE DMKPAG CD 

DMKRGl DMKRGB DMKRNB DMKRSE DMKRSP DMKSEP DftKSPL DftKTAP DMKTCS DMKTRK DMKUDR DMKUNT ~ 
DMKVCl DMKVDC DMKVDD DMKVDE DftKVDR DMKVSI r+ 

n IOBL1HK 000055 DMKACO DMKCFP DMKCNS DMKCPS DMKCSB DftKCSC DMKCSP DMKCSU DMKCSV DMKDGD DMKDIl DMKDSB () 

I 1'0 DMKGIO DMKGRF DMKIOG DMK10S DMKNLD DMKRLE DMKP1G DMKBGA DMICRNB DMKSEP DMKSPL DMKTAP tJ: 
t::I DMKTCS DMKUNT DMKVCA DMKVDD DMKVIO DMKVSI 0 

~ ~. IOBLOK 000316 DMKACO DMKBSC DMKCCB DMKCCi DMKCFP DMKCHS DMKCPB DMKCPI DMJeCPS DMKCSB DMKCSO DMKCSP d H DMKCSU DMKCSV DMKD1S DMKDGD DMKDIA DMKDIE DPIKDSB DMKDSP DMKGIO DMKGRF DMKBVC DMKIOE ..... CD 
DMKIOG DMKIOS DMKISM DMKLOG DMKMCC DMKMNI DMKMON DMKMSi DMJ{NLD DMKNLE DMKP1G DMKPGT CD n 

r+ DMKRGl DMKRGB DMKRNB DMKRSE DMKRSP DMKSEF DPIKSPL DMKSSS DMJ(STK DMKT1P DMKTCS DMKTDK n 0 DMKTRC DMKTRD DI!lKTRK DMKUDR DMKUNT DMKUSC DI1KVCl DMKVDC DMI{VDD DMKVDE DHKVDR DMKVIO H H a ~. DMKVSI til CD IOBIUMI 000008 DMK10S DMKPAG til til IOBM1SC 000135 DMKACO DMKCCW DMKCFP DftKCNS DMKCPB DftKCPS DMKCSO DMKDGD DMI{DIA DMKGIO DMKGRF DI!lKISM 
~ DMKMCC DMKMN1 DMKMON DMKNLD DMKHLE DMKP1G DI1KBGA DMKBGE DMKRNB DI!lKRSE DMKRSP DI!lKSEP CD 

DMKTAP DMKTCS DMKTDK DMKUDR DMKUNT DMKUSC DPIKVDC DI!lKVDE DMKVIO DI!lKVSI I-tt 
IOBM1SC2 000111 DMKACO DMKCCW DMKCFP DftKCPS DMKCSB D!lKDGD DMKGIO DMKGRF DMI{MNI DMKI!lON DI!lKNLD DI!lKNLE CD 

~ H I DMKRGA DMKRGB DI!lKRNB D!lKRSE DI!lKSEP DMKSPL DMKTCS DMKTRK DMr<UDB DI!lKVDC DMKVDE DMKVIO CD w IOBMSIZE 000002 DMKCP1 I:' .r:: 
000008 DMKDSP DI!lKIOS DMKPAG n w 10BPAG CD 



..... LABEL COUNT REFERENCES n 
I Itf 

W 
t 1:"'4 
t IOBPATHF 000013 D!!KCPS DMKIOS Il> 

tr IOBRADD 000074 DMKACO DMKCCH DMKCNS DIIKCPS DMKCSB DMKCSO DMKDAS DMKDIA DMKDSB DMKGRF DMKHVC DMKIOE CD 
H DMKIOG DMKIOS DMKMSW DMKNLD DMKRLE DftKPAG DMKRGA DMKRRB DMKRSB DMKRSP DMKSPL DMKSSS ...... 
tI1 DMKTAP DMKTRC DMKTRD DftKVDD DftKVSI I 
:x r1" 

IOBRCAW 000078 DMKBSC DMKDAS DftKDIA DftKDIB DMKIOS DMKNLD DMKNLE DMKRNB DMKRSE DMKRSP DMKSSP DIIKTAP '? ~ DMKrRK DMKVSI :x 0= 

" IOBRCNT 000095 DMKBSC DMKDAS DMKGRF DMKNLD DMKNLE DIIKRGA DftKRGB DMKRNB DMKRSE DIIKRSP DMKTAP DMKTRK 0 
W IOBREL 000005 DMKDAS DMKDSB PI ..... 10BRELCU 000016 DMKCCW DMKIOS DMKVDR I:MKVIO DMKVSI c: 
0 ...... 10BRES 000007 DMKCFP DMKCNS DMKIOS DMKUNT DMKVCA CD 
til 10BRETRY 000003 DMKIOS 
'< IOBRSTRT 000066 DMKBSC DMKCSB DMKDAS DIIKDIB DMKIOS DftKNLD DMKNLE DMKRGI DMKRGB DMKRNH DMKRSE DMKRSP n 
en H 
c1" DMKSEP DMKTAP DMKTCS DftKTRK DMKVCA 0 
tD IOBRSV3 000003 DMKSSS en 
EI IOBSENS 000004 DMKGRF en 
t"4 IOBSIOF 000005 DMKIOS DMKTRK DMKVIO DMKVSI ~ 
0 IOBSIZE 000202 DMKACO DMKCCW DftKCFP DMKCNS DMKCPB DftKCPI DftKCPS DMKCSE DftKCSO DMKCSP DftKCSU DMKCSV (t) 

to t-h .... DMKDDR DMKDGD DMKDIA DMKDIR DMKDMP DMKDSE DMKGIO DMKGRF DMKBVC DMKIOG DMKIOS DHKMCC CD 
n DMKMNI DftKMON DftKNLD DMKNLE DMKPAG DftKRGl D!!IKRGB DMKRNB DMKRSE DftKBSP DMKSEP DMKSPL H 

DMKSSS DMKTAP DMKTCS DMKTRK DftKUDR DftKUNT DftKVCA DMKVDC DMKVDD I:MKVDE DMKVDR DItKVIO CD 
Il> I:' 
t:J DMKVSI n 
PI IOBSNSIO 000009 DMKIOS CD 

tU 10BSPEC 000098 DMKACO DMKCCB DMKCFP DMKCNS DMKCPS DftKDSB DftKGRF DMKIOS DMKNLD DMKNLE DMKRGA DftKRGB 
t1 DMKRNH DMKRSE DftKR SP DftKTAP DMKTRK DftKVDC DHKVDD DHKVDE DMKVIO DMKVSI 
0 IOBSPEC2 000029 DMKCCW DftKDAS DMKDSB DftKGIO DftKIOS DMKUNT DftKVIO DMKVSI tr .... IOBSPLT 000010 DMKIOS 
CD IOBSTAT 000222 DMKACO DMKBSC DMKCCW DftKCFP DMKCNS DftKCPS DMKCSB D!!IKCSO DMKDAS DMKDDR DMKDGD DMKDIB 
EI DMKDIB DMKDSB DMKGIO DMKGRF DftKIOE DftKIOG DMKIOS DMKMRI DMKMON DMKNLD DMKNLE DMKPAG 
t1 DMKRGA DMKRGB DMKRNB DftKRSE DftKRSP DftKSEP DMKSPL DMKSSS DMKTAP DMKTCS DMKTRD DMKTRK 
CD DMKUDR DftKUNT DMKVCA DHKVDC DMKVDE DMKVIO DftKVSI 
rt' IOBTIO 000048 DMKCCH DMKCFP DMKCPS DftKDSB DMKIOS DHKRLD DHKRLE DHKRSE DMKTAP DMKVDC DftKVDE DMKVIO CD 
t1 DMKVSI 
• IOBUC 000008 DMKIOS .... 
t:J IOBUNREL 000002 DMKCCW DMKUNT 
J» IOBUNSL 000022 DMKCFP DMKCNS DMKCPS DHKGRF DMKIOS DMKNLD DMKNLE DftKRGl DftKRNH DMKRSP DftKTAP DftKVDD 
c1" DMKVIO .... 
0 IOBUSER 000078 DMKACO DMKCCB DMKCFP DMKCNS DftKCPB DMKCPI DMKCPS DHKCSE DMKCSO DftKCSP DMKCSU DMKCSV 
t:J DMKDIA DMKDIB DftKDSB DMKDSP DMKGRF DMKIOG DMKIOS DMKLCG DMKMCC DMKNLD DMKNLE DMKPAG I 
I DMKBGA DMKBGB DMKRNH DMKRSE DMKSPL DMKSTK DftKTAP DMKTRK DMKUDR DftKUNT DftKVCA DMKVDC 
~ D!!KVDD DMKVDE DMKVDR DMKVSI 
0 IOBVADD 000021 DftKCFP DMKCPS DMKCSP DftKCSU DMKCSV DftKDIA DftKIOS DftKSPL DftKSSS DftKTRC DMKUNT DMKVCA .... 
c: DMKVIO DftKVSI 
• IOBWRAP 000003 DMKCCW DMKVIO 
CD IOELPNTR 000006 DMKCCH DftKEIG DMKIOG - IOERACT 000006 DMKBSC DftKDAS DftKMSW DftKRSE DftKTAP 

IOEBADR 000028 DMKDAS DftKIOF DMKftSW DftKTAP DftKTRK 



LABEL COUNT REFERENCES 

lOERALTR 000004 DMKD1S DMKTRK 
lOERBLOK 000184 DMKBSC DMKCCH DMKCCW DMKCFP DMKCNS DMKCPS DMKDAS DMKDGD DMKDlA DMKDlB DHKDSB DHKElG 

DHKGIO DHKGRF DMKlOE DMKlOF DMKlOS DMKHSlI DHKIILD DPlKIiLE DHKRGl DMKRGB DHKRNH DMKRSE 
DMKRSP DMKSEV DftKSlX DMKT1P DMKTRK DMKORT DHKVCA DMKVDC DftKVDE DMKVIO DMKVSI 

lOERBSR 000015 DMKTAP 
lOERB80 000002 DftKCCH 
lOERCAL 000003 DftKDAS 
lOERCAN 000019 DMKBSC DMKD1S DMKTAP 
lOERCCH 000004 DMKCCH 
lOERCCRA 000011 DftKBSC DMKCCH DftKD1S DMKDSB DftKIOE DHKRSE DHKRSP DHKTAP 
IOERCCRL 000011 DMKBSC DMKCCH DMKDAS DKKDSB DMKIOE DKKRSE DMKRSP DMKT1P 
lOERCCUA 000001 DMKCCH 
lOERCCW 000008 DMKDlB DMKIOS DMKVCA 
IOERCEMD 000014 DMKD1S DMKIOE DMKRSE DKKTRK 
IOERCHID 000008 DKKCCH 
IOERCLN 000006 DMKTAP 
IOERCLOG 000001 DKKCCH 
IOERCRCL 000002 DMKMSW 
IOERCSW 000094 DMKBSC DMKCCH DMKDAS DKKDlB DMKDSB DMKGIC DMKGRF DMKIOE DMI(IOF DKKIOS DKKKSW DKKRSE 

DMKRSP DMKTAP DKKTRK DKKVCA DMKVIO 
IOERCYLR 000002 DMKONr 
IOERDASD 000007 DMKDAS DftKMSW n 
IOERDATA 000250 DMKBSC DftKCCW DMKCNS DMKCPS DKKDAS DKKDIB DMKDSB DKKGIO DftlWRF DMKIOE DKKIOF DMKIOS tt:t 

DMKKSW DMKNLD DMKNLE DMKRNH DMKRSE DKKRSF DMKT1P DKKTRK DMIWNT DKKVCA DtIKVDC DKKVDE t-t 
DMKVIO ~ 

lOERDEC 000004 DMKDAS DMKMSW t:1' 

lOERDEPD 000003 DKKRSE DMKRSP 
(1) 

lOERDERD 000004 DMKRSE DKKRSP ~ 
lOERDW 000019 DMKBSC DKKDAS DKKDSB DKKTAP DKKTRK r+ 

n n lOERECF 000003 DMKDAS I 
tt:t IOERECSW 000004 DKKCCH DftKRSE 13: 

lOERERG 000004 DMKTAP 0 
t=' PI 
.." lOERERP 000004 DKKRSE DKKRSP ~ 
H IOERETR 000030 DMKNLD DKKRLE DMKPTR DMKRPA DMKSNC DMKSVC DMKODR DMKUDU Dftl{vS P DftKVSQ ..... 
(1) (1) 
0 lOERETRY 000005 DMKDAS DftKKSW DKKRSE 
r+ IOEREXT 000051 DtIKBSC DKKCCH DMKCCW DHKCFP DKKCNS DKKCPS DKKDAS DKKDGD DKKDIA DMKDSB DKKGlO DMKGRF n 
0 DKKlOE DKKIOF DMKIOS DMKNLD DMKNLE DMKRGA DMKRGB DMKBRH DMJ.<RS E DKKRSP DMKTAP DKKTRK H 
H 0 
.." DMKVDC DKKVDE DMKVIO DMKVSl en 
(1) lOERFLG1 000063 DMKDAS DftKHSW DKKRSE DKKRSP DKKTAP en 
en IOERFLG2 000060 DKKBSC DMKDAS DMKIOE DHKRSE DMKTAP DKKTRK DMKUNT 1:0 

IOERFLG3 000022 DMKBSC DKKCIIS DKKDAS DHKGRF DMKIOF DKKRSE DKKTAP DftKTRK (1) 

IOERFSR 000011 DMKT1P H'I 

lOERHA 000004 DKKDAS 
(1) ... H 

I IOERIGR 000003 DMKMSW DMKRSE (1) 
eN lOERIGRR 000004 DMKDAS DMKMSW DMKTAP t:I 
,f:: 0 
U1 lOERIND3 000043 DKKBSC DMKD1S DMKMSW DftKRSE DMKTAP (1) 



..... LIBEL COUNT REFERENCES n 
I 1'0 

W 
,f:: 1:'"1 
0"1 IOERIND4 000011 DMKDIS DMKMSW DMKTAP PI 

b" 
IOERINFO 000021 DMKBSC DMKDAS DMKMSW D!KRSE DMKTIP CD 

H IOERLER 000013 DMKCCW DMKDSB DI!KIOF DKKIOS DMK!SW DMKRSE DKKURT DKKVC.A I-' 
tlj IOERLG45 000001 DMKCCH 

I 
:JI: rt 

IOERLOC 000034 DMKBSC DMKDAS DMKDSB DMKTIP DMKTRK 0 
~ IOERLOGL 000002 DMKCCH I 
:JI: 3: 

" IOERMSG 000004 DMKDAS DMKTIP 0 
w IOERMSW 000013 DMKBSC DMKDAS DKKTIP P, ...., 

IOERRUK 000072 DMKBSC DKKCNS DKKDAS DKKGRF DKKKSW DMKRSE DMKTAP ~ 
0 I-' 

IOERORA 000013 DMKTAP CD 
til IOERPEND 000013 DMKDAS DMKMSW DMKRSE DMKTAP 
'< IOERPNT 000022 DMKDAS DMKIOE DMKIOF tKKRSE DMKTRK 

n 
[/) H 
r+ IOERRBK 000012 DMKTAP 0 
CD IOERRDRO 000005 DMKDAS DMKTRK [/) 

• IOERREAD 000015 DMKBSC DKKCNS DMKDAS DKKGRF DMKIOF DMKRSE DI!KTIP 
[/) 

1:'"1 IOERREW 000002 DMKTAP !:O 
0 IOERSIZE 000075 DMKBSC DMKCCH DKKCCW DKKCFP D!KCNS DKKCPS DMKDIS DMKtGD DMKDIA DMKDIB DKKDSB DMKGIO CD 

\Q HI 
r" DMKGRF DMKIOE DKKIOF DMKIOS DMKKNI DKKKCI DKKNLD DMKNLE DMKRGA DKKRGB DKKRNH DKKRSE CD 
0 DMKRSP DKKTAP DMKTRK DMKVCA DKKVDC DKKVDE DMKVIO DKKVSI H 

IOERSNSZ 000014 DMKDAS DKKDSB Dl'lKIOS DKKRSE DKKVDE CO 
PI t:I 
t:I IOERSTAT 000008 DMKDAS 0 
p, IOERSTRT 000003 DMKDAS DMKKSW DMKTAP CO 

1'0 IOERSUPP 000006 DMKTAP 
H IOERS80 000002 DMKCCH 
0 IOERVLD 000003 DKKTAP b" 
I-' IOERVOLl 000003 OKKDAS 
(1) IOERVSER 000008 DMKDAS DKKDSB DKKIOF a IOERWRK 000014 DMKTIP DMKTRK 
t1 IDERXERP 000003 OKKRSE 
CD 10ERZCSW 000001 DMKCCH 
r+ IOER2860 000002 DMKCCH CO 
H IOER2870 000001 DMKCCH 
&iii IOMASK 000006 DKKCFK DMKDMP DMKDSP DMKLDOOE DMKSVC DKKTRC 
r" 
t:I 10RPSW 000016 DMKCKP DKKCPI DKKDKP DftKDSP DKKFMT DftKSIV DMKSSP 
I» IORTWA1T 000008 DMKAPI DMKCPI DftKDSP DftKMOR DMKSCH 
r+ 1OOLO 000019 DMKDDR DMKDIR r" 
0 IOOPSW 000037 DMKCCH DMKCKP DMKDSP DftKFMT DMK10S DKKSAV DKKSSP 
I:j IOPSW 000001 DMKSSP 
I IPLADDR 000001 DMKVKI I 
~ IPLCCW1 000009 DMKCP1 DKKDMP OKKVfH 
0 1PLPSW 000034 DMKCKP DKKCPI DKKDKP DKKLDOOE DMKMIA DMKKON DI'IKVMI 
I-' 
~ IPLREQ 000005 DMKRLD DMKRLE DMKRRH 
• IPUADDR 000030 DMKAPI DMKCFO DMKCFS DMKCPI DMKCPU DftKCQF DftKCQY DftKHVD DftKIOG DMKMCH DMKMCT 
CO IPUADDRX 000045 DMKACO DMKIPI DMKCFO DMKCLK DMKCPI DftKCPS DtlKCPU DKKCCP DMKCQY DMKDSP DMKEXT DMKFRE 
..... DMKIOS DMKMCH DMKMCT DMKPTR DMKSCH 

IRMIND 000003 DMKCFO' DMKIOE 



LABEL COUNT REFERENCES 

IRMBIT1 000002 DMKCFO DMKIOE 
IRMBIT2 000002 DMKCFO DMKIOE 
IRMBLOK 000004 DMKCFO DMKIOE 
IRMBYT1 000002 DMKCFO DMKIOE 
IRMBYT2 000002 DMKCFO DMKIOE 
IRMFLG 000006 DMKCFO DMKIOE 
IRMLMT 000003 DMKCFO DMKIOE 
IRMLMTCT 000003 DMKIOE 
IRMMAXCT 000005 DMKIOE 
IRMOR 000003 DMKCFO DMKIOE 
IRMRLADD 000003 DMKCFO DMKIOE 
IRMSIZE 000005 DMKCFO DKKIOE 
IS 000001 DMKCQY 
JPSCBLOK 000014 DMKALG DMKJRL DMKLNK DMKLOG 
JPSLNKAR 000003 DMKJRL 
JPSLNKDS 000001 DMKLNK 
JPSLNKMS 000003 DMKJRL 
JPSLNKU 000001 DMKJRL 
JPSLOGAR 000003 DMKJRL 
JPSLOGDS 000002 DMKALG DHKLOG 
JPSLOGMS 000003 DMKJRL 
JPSLOGU 000001 DMKJRL n 

I'd JPSPCHN 000006 DMKJRL 
JRLSQOK 000002 DMKJRL ~ 

KEEPSEGS 000014 DMKBLD DMKCFG DMKC1P IIMKPGS I» 
t:1' KEY 000003 DMKDMP (1) 

KEYMASK 000005 DMKAPI DMKCLK DMKCPI 'I LASTCYL 000003 DMKIOF DMKIOG t+ LASTLINE 000003 DMKDMP DHKVDA 0 
n LASTUSER 000045 DHKAPI DMKATS DMKBLD IlMKCDM DMKDIA DMKDSP DMKFRE DMKIOS DHKI.OK DIIKPIG DMKPGS DIIKPTR I 
I'd DMKUSO tIC 

0 
t:::=' LINE 000012 DMKDMP DMKEMA DMKFCB ~ 
.." LINKJRL 000006 DMKJRL DMKLRK d 
11 ~ 
(1) LOCCNT 000001 DMKIHG (1) 
n LOCCT 000011 DHKLDOOE 

n t+ LOCGRAF 000002 DHKACO 0 11 
11 LOCK 000248 DMKACO DHKILG DMKAPI DMKATS DMKBLD DMKBSC DPlKCCH DPlKCCW DHKCDB DHKCDII DMKCDS DIIKCFC 0 ..,. DMKCFG DIIKCFH DIIKCFII DMKCFO DIIKCFP DftKCFS DMKCFT DMKCKP DIIKeKS DftKCLK DIIKCNS DIIKCPB rn 
(1) DMKCPE DIIKCPI DHKCPS ])MKCPO DHKCPV DMKCSB DMKCSO DMKCSP DIIKCSQ DIIKCST DIIKCSU DIIKCSV rn 
rn 

DMKCVT DMKDAS DHKDEF DIIKDGD DHKDII DIIKDIE DMKDHP DHKDBD DMKns B DIIK DSP DIIKENT DHKERM !:tI 
DMKEXT DMKFCB DIIKFBE lDMKGIO DHKGRF DMKHVC DMKHVD DMKleE DMKJ[OF DIIK lOG DHK lOS DIIKJRL (1) 

~ DIIKLNK DHKLOG DMKLOH ])MKLOK DHKMCC DMK!CD DPlKHCH DHK!CT DMKUII DHKHID DHKMNI D!lKMON (1) .... DMKHSG DHKHSW DIIKNES DPlKNET DMKNLD DftKNLE DMKOPR DMKPIG DMKl?GS DMKPGT DMKPRG DMKPRV 11 
I DMKPSI DMKPTR DMKQCR lD!KRGA DMKRGB DMKRNH DftKRPI D!KRSE DMKJ~SP DIIKSAV DIIKSCH DIIKSEP (1) 

w = .c:o DHKSNC DMKSPL DIIKSSS DMKSTK DIIKSVC D!KSYM DMKTAP DMKTCS DMK1~ DK DMKTHI DMKTMR DIIKTRA n 
" DMKTRC DMKTRD DI'fKTRK ])PlKTRII DMKUCB DIIKUCC DMKOCS DMKU NT DMKUSO DIIKV IT DMKVCI DIIKveH (1) 



~ LIBEL COUNT REFERENCES n 
I I'd 

W 
~ I:'"' 
(X) D!KVCN D!KVDl Dl!KVDC D!KVDD D!KVDE D!KVDB DI!KVDS DI!KVEB D!KVIO D!KV!l D!KV!C D!KVI!I g) 

t:T D!KVSI D!KVSP D!KVSQ D!KWB! CD 
H LOCKBLOK 000004 D!KLOC I-' 
t:Jj LOCKLIST 000001 DftKPTR I 
::. t+ 

LOCKNIP!E 000002 D!KLOC 0 < LOCKNEIT 000004 DftKLOC I 
::. LOCK QUE 000004 D!KLOC ::. 

" 0 
w LOCKSIV 000056 D!KBLD D!KDSP D!KFRE DtlKIOS D!KPRV DI!KPTB DI!KSCH DtlKTI!R D!KV!l DIIKVSI Q, ..., 

LOCKSIZE 000002 D!KLOC = 0 I-' LOGDROP 000017 DftKCN5 DI!KGRF DIIKQCN DI!KRGl DI!KBGB DIIKBNH DI!KU50 CD 
til LOGHOLD 000016 D!KCNS D!KDIl DI!KGBF DI!KQCN DftKRGl D!KBGl! D!!KBNH DftKU50 
"< LOGONJRL 000007 D!KILG DIIKJRL D!KLOG n rn 1'1 
t+ LOK5AVE 000015 D!KLOK 0 
CD LOKSIV2 000010 D!KLOK rn • LPUADDR 000154 D!KIPI D!KIT5 D!KBLD D!!KCFG DIIKCF5 DI!KCPI Df!KCPU D!KCCB DIIKD5P DIIKEIT DIIKPRE D!KI05 rn 
I:'"' D!KLOC DIIKLOG D!lKLOK D!lK!lCH D!K!lCT DI!K!lII DI!KPAG DI!KPRG DI!KPRV DIIKP5A DIIKPTR D!K5CH = 0 DftK5TK D!K5VC DIIKTIIR D!KVAT D!KV!l D!KV51 CD 

\Q 
LPUADDRI 000019 DftKIPI D!KCP5 D!KCPI DI!KCPU DI!KD5P DI!KPRE D!!KLOG D!!KftNI D!K5TK t-h 

!oJ. CD 
0 l!!IN8IGH 000004 DftKlftG 1'1 

!A5KLINK 000001 D!KLNK CD 
g) 

!15KLOG 000003 DftKLOG = = 0 
Q, !lCCPUID 000001 D!K!CH CD 

I'd ~CPIDLOG 000015 D!K!CH 
1'1 !CHIREA 000007 DftKCCH DftKCFO DftKCPU DIIKIOG OftK!!CH D!!K!CT 
0 !CHCPEI 000004 D!KCPU DI!KIOG D!K!CH t:T 
I-' !CHDlftLN 000001 D!KIOG 
CD !CHEK 000009 D!KIPI DftKCLK DIIKCPI DIIKDIIP D!K!CH D!!K5VC 
II ftCHPII 000005 D!KCPU DftKIOG D!K!CH 
t1 ftCHPLAGO 000006 D!KftCH 
CD ftCHPLAGl 000010 DftK!CH D!K!CT 
t+ !CHFLIG3 000009 DftKI!CH CD 
1'1 ftCHPLAG4 000002 D!KftCH 
• lICHPLAG5 000001 D!K!CH !oJ. 

lICHPLAG6 000001 DlIKlICH = g) ftCHPLAG7 000027 D!K!CH DftKIICT 
t+ ftCHP5AR 000006 DftKftCH !oJ. 
0 ftCHLEN 000002 D!K!CH 
I::j ftCHLENl 000003 DftKCPU D!KIOG D!K!CH 
I !CHftODEL 000024 DftKCCH DftKCPO D!KIOG DIIK!CH I 

<::I !CHPOIRl 000006 D!K!CH 
0 ftCHPD1R6 000002 D!K!CH I-' ftCHPDIR7 000009 DftKftCH d • !CHPROCI 000001 DftKIOG 
CD !CHP1IDE 000001 D!KlICB 
~ !CHPl IKE 000002 D!KftCH 

ftCHP15DE 000001 DlIK!CH 



LABEL COONT REFERENCES 

KCHP1SKE 000002 DKKKCH 
KCHP6CBA 000002 DKICKCH 
KCHREC 000006 DKICCPU DKKIOG DKKl!CH 
KCHRESEV 000004 DKKKCH 
KCHOHDWR 000002 DftKKCH 
KCHOQOIT 000001 DKKftCH 
KCHOSFTR 000001 DKICKCH 
KCHOTER!! 000001 DKKKCH 
MCHOOSAD 000001 DKKKCH 
KCH1BOFF 00.0001 DKKKCH 
KCH1COST 000002 DKKKCH 
KCH1GERR 000001 DftKKCH 
KCH1 MAIN 000002 DKKKCH 
KCH1PROC 000002 DKKKCH 
KCH1TODC 000002 DKKKCH DKKKCT 
KCH3DATA 000002 DKKKCH 
KCH3INTE 000002 DKKMCH 
KCH3PROT 000001 DKKftCH 
KCH3S0LD 000004 DKKKCH 
KCH4BORE 000001 DKKftCH 
KCH4REPA 000001 DKKMCH 
MCH5IFSA 000001 DMKftCH n 
KCH7EXIT 000002 DftKftCH t'C 
ftCH7IOEK 000002 DKKftCH t"" 
ftCH70PSi 000014 DftKMCH DKKftCT I» 
ftCH7PORG 000002 DftKMCH t:r 

KCH7RSRE 000002 DMKMCH (1) 

ftCH7SftCR 000002 DftKMCH ~ 
ftCH7SUP 000003 DftlCftCH r+ 

n ftCH7SYST 000005 DftKMCH 0 
I 

t'C ftCH7VEQR 000002 DftKftCH til 

t::::1 ftCH7VRTK 000003 DMKMCH 0 
AI .... KCNPSi 000017 DftKCCH DftKCKP DMKCPI DKKIOG DftKftCH DMKSAV DftKSSP d t1 ftCOLDPi 000002 DftKftCH ~ (1) (1) n MCOPSi 000008 DMKMCH 

r+ KCPROGID 000002 DKKKCH n 0 KCREC 000002 DftKftCH t1 t1 0 .... KCRECORD 000001 DftKftCH til (1) KCRECTYP 000001 DKKKCH til 
til KDRCOA1 000003 DftKVER !:d KDRKEYN 000001 DKKVER (1) 

ftDRREC 000003 DftKIOF DftKVER ...... 
.... KDRSENS 000004 DKKVER (1) 

t1 I ftDRVOL 000001 DMKVER (1) 
W ftFAMASK 000011 DKKAPI DMKCLK DftKCPI DMKCPO DftKDSP DMKEXT DftKLOK = .1= n 
\0 ftFASAVE 000002 DKKMCT (1) 



....ol LABEL COUNT REFERENCES n 
I I'd 

W 
U1 I:"'f 
0 MICBLOK 000021 DMKBLD DMKCFS DMKDSP DMKLOG DMKMCH DMKPTR DMKRPA DMKTRA III 

t:J' 
IHCCREG 000005 DMKCFS DMKLOG CD 

H MICEVM! 000002 DMKCFS DMKLOG ...... 
tJ::I I 
l3C MICPEND 000002 DMKDSP ri" 

MICRSEG 000003 DMKBLD DMKCFS DMKLOG 0 
~ MICSIZE 000006 DMKCFS DMKLOG DMKUSO I 
l3C l3C 

" MICVIP 000002 DMKDSP 0 
w MICVPSW 000002 DMKCFS DMKLOG Q.I 
...,J MICVTMR 000014 DMKCFS DMKLOG DMKMCH DMKPTR DMKRPA DMKTRA ~ 
0 ...... 

MICWORK 000002 DMKCFS DMKLOG CD 
en MIHCUA1 000002 DMKVER 
~ n 
en MIHKEYN 000001 DMKVER i'1 
ri" MIHREC 000002 DMKVER 0 
CD MIHSIZE 000001 DMKVER en 
II MIHVOL 000001 DMKVER 

en 

I:"'f MNBHDLEN 000002 DMKMCC DMKMIA !:tI 

0 MHCHSAMP 000003 DMKENl' CD 
\Q H'I ..... MHCHSIZE 000005 DMKENl' DMKMCC DMKHHI CD 
0 MHCLDAST 000002 DMKMHI DMKMOH H 

MHCLIHST 000004 DMKPRV 
CD 

III ~ 

~ MHCLPERF 000005 DMKHNI DMKMOH 0 
p, MNCLRESP 000006 DMKGRF DMKQCN DMKRGA CD 

t'd MNCLSCH 000003 DMKSCH 
H MHCLSEEK 000001 DMKIOS 
0 MHCLSYS 000001 DMKMOH t:J' 
...... MHCLUSER 000002 DMKMNI DMKMQ}1 
CD MNCOAEL 000001 DMKSCH a MHCOAQ 000001 DMKSCH 
t1 MHCOBRD 000001 DMKQCH 
CD MHCOCYL 000001 DMKIOS 
ri" MHCODA 000001 DMKMON CD 
H MHCODAS 000001 DMKMOH .. MHCODASH 000001 DMKMHI ..... 
~ MHCODQ 000001 DMKSCH 
III MHCOERD 000004 DMKGRF DMKQCN DMKRGA 
ri" MHCOSIM 000004 DMKPRV ..... 
0 MHCOSUS 000001 DMKMON 
t::I MHCOSYS 000002 DMKMHI DMKMON I 
I MHCOTH 000001 DMKMNI 
~ MHCOTT 000001 DMKMHI 
a MNCOUSER 000002 DMKMNI DMKMON ...... 
~ MNCOWRIT 000001 DMKQCN 
• MHCUBSY 000005 DMKEHl' 
CD MHDEVLEH 000005 DMKENT DMKMNI DMKMOH 
....ol MNDEVLST 000002 DMKEHT 

MHDVBSY 000002 DMKEHf 



LABEL COUNT REFERENCES 

MNHCLASS 000001 DMK!!ION 
MNHCODE 000001 DMKMON 
MNHDR 000001 DMKMON 
MNHDRLEN 000004 DMKMON 
MNHRECSZ 000001 DMKMON 
MNHTOD 000001 DMKMON 
MNOOO 000002 DMKMON 
MNOOOATT 000001 DMKMON 
MNOOOEXT 000001 DMKMON 
MNOOO1NT 000001 DMKMON 
MNOOO1SD 000001 DMKMON 
MNOOOLEN 000002 DMKMON 
MNOOOPP! 000001 DMKMON 
MNOOOPPC 000001 DMKMON 
MNOOOPRB 000001 DMKMON 
MNOOOPS1 000001 DMKMON 
MNOOOQ1E 000002 DMKMON 
MNOOOQ2E 000001 DMKMON 
KNOOOW1D 000001 DMKMON 
MNOOOW1O 000001 DMKMON 
MNOOOWPG 000001 DMKMON 
MN001 000002 DMKMON 

n MN001LEN 000002 DMKMON 
I'd MN001NXR 000001 DMKMON 

MN001PRB 000001 DMKMON t"'1 
MN001W1D 000001 DMKMON III 

t::r 
MN001W1O 000001 DMKMON CD 
MN001WPG 000001 DMKMON ~ MN097 000001 DMKMN1 r+ n MN097APL 000002 DMKMN1 0 

I'd MN097CPL 000002 DMKKNI I 
tc 

t:=' MN097CPU 000001 DMKMN1 0 ..... MN097CR8 000001 DMKMN1 Pol 
H MN097DAT 000001 DMKMN1 c 
CD 1-1 
(') MN097DPA 000001 DMKMN1 CD 
r+ MN097FSS 000001 DMKMN1 
0 MN097LEN 000001 DMKMN1 n 
H H ..... MN097LEV 000001 DMKKN1 0 
CD MN097NUC 000001 DMKMN1 en 
en MN097T1M 000001 DMKMN1 en 

MN097TTS 000001 DMKMN1 ~ 

MN097U1D 000001 DMKMN1 CD 
t-h 

~ MN097VR 000001 DMKMN1 CD 
I MN098 000001 DMKMNI H 

w MN098LEN 000001 DMKMN1 CD 
U'1 =' 
~ MN098U1D 000001 DMKMNI (') 

CD 



.... LABEL COUNT REFERENCES n 
I I'd 

W 
t-I V1 

to.,) !!N099 000001 D!!K!!ON III 
tr 

!!N099CNT 000001 D!!KftON (I) 

H !!N099LEN 000001 DftKftON ....... 
ttl !!N099TOD 000001 DKKftON I 
3 c-t' 

KB10X 000001 DKK!!ON 0 
~ MN10IADD 000002 D!!KftON I 
3 3 

" MN10ILEN 000001 D!!KftON 0 
w !!N10XUID 000001 D!!KMON p,. 
-..J !!N10YCNT 000001 DMKftON = 0 ..... 

MN10YIO 000001 D!!K!!ON (I) 

til !'lN10YLEN 000001 DMK!!ON 
'< !!N20I 000001 DKK!!ON n 
rn H 
c-t' !!N20XNPP 000001 DKKKON 0 
(I) MN20IPRC 000001 DMKKON rn 
Ell KN20IQNM 000008 DftKMON rn 

t-I MN20IQ1E 000001 DMKMON ~ 

0 MN20XQ1N 000001 DMKMON (I) 

I.Q ~ ..... MN20XQ2E 000001 DMKMON (I) 

0 MN20XQ2N 000001 DMK!'lON H 

MN20XSilS 000001 DMKftON (I) 

~ :::s 
::::s MN20IUID 000001 DMKMON 0 
PI MN20XIlSS 000001 DMKftON (I) 

to MN20YTTI 000001 DMKMON 
H MN20YVTI 000001 DMKMON 
0 ftN202APR 000001 Dr!KftON 
tr MN202CRD 000001 DMKftON ..... 
(I) r!N202IOC 000001 DMKftON 
a ftN202LEN 000001 DMKIION 
'=' MN202LIN 000001 DftKIION 
(I) IIN202LPR 000001 DMKKON 
c-t' ftN202PGR 000001 DKKftON (I) 
H KN202PNC 000001 DMKftON 
Ell r!N202PRI 000001 DMKMON ..... 

MN202PST 000001 DMKftON :::s 
~ MN202REF 000001 DftKftON 
c-t' ftN202RES 000001 DftKftON ..... 
0 ftlf203LEN 000001 DftKftON 
::::s ftlf204LEN 000001 DKKftON 
I r!lf204PRI 000001 DMKftON I 
~ ftlf4RSV1 000001 DftKr!ON 
0 ftlf400 000001 Dr!KftON ....... ftlf400CRD 000001 DMKr!Olf = II r!N400INT 000001 DIIKIIOlf 
(I) ftN400IOC 000001 DMKKON 
.... ftN400LEN 000001 Dr!Kr!ON 

KN400LIN 000001 DMKIION 



LABEL COUNT REFEREHCES 

MH400LPR 000001 DMKMOH 
MN400PDK 000001 DMKMOH 
MN400PDR 000001 DMKMOH 
MN400PGR 000001 DMKftON 
ftH400PGW 000001 DKKftON 
KN400PHC 000001 DMKMOH 
ftN400P5T 000001 DKKftON 
ftN400QLV 000001 DKKMON 
MN400RES 000001 DftKMOH 
KH400R5T 000001 DKKMON 
KH400TT1 000001 DMKftOH 
KN400U1D 000001 DKKftOH 
ftN400UPR 000001 DMKMON 
MN400VT1 000001 DftKftON 
ftH400W55 000001 DMKKON 
KN500 000001 DKKftON 
KN5001N5 000001 DKKKON 
KH500LEN 000001 DKKftON 
KN5000VH 000001 DftKftON 
MH500U1D 000001 DftKMON 
MN500VAD 000002 DMKMON n 
KN600ADD 000006 DMKKNI DKKKON ~ 
KN600CNT 000002 DKKKN1 DKKKON 

~ MN600DEV 000002 DKKMN1 DKKKON I» 
KN600DLN 000004 DKKMN1 DMKMON C' 
KN600HDR 000002 DMKKN1 DKKKON (t) 

KN600HLN 000004 DKKMHI DKKMON ~ 
KN600KAX 000001 DMKKNI c+ 
MN600HUK 000002 DKKMNI DMKKON 0 

I n KH600SER 000002 DMKftNI DftKKON 13 
~ MH600TY 000002 DMKKNI DKKMON 0 
t:j KN602ADD 000003 DKKENT ~ 

1:1 ..... KH602CHB 000001 DMKENT ...... 
H KH602CHQ 000001 DMKEHT (t) 
(t) 
n MR'602CUB 000001 DKKENT n c+ MN602CUQ 000001 DMKEHT H 0 

MN602DEV 000001 DMKENT 0 H til ..... KH602DLH 000002 DKKEHT DrUMON til (t) MN602DVQ 000001 DftKER'T til !:tI MH602HDR 000001 DMKEHT (t) 
MR'602 HLH 000002 DMKER'T DMKMOH I-ti 
MH602SAK 000001 DMKEHT (t) 

H - MR'700 000001 DMKMON (t) 
I MN700ADD 000001 DMKMON = w 

ftH700CCY 000001 DMKMOH n 
U1 (t) w KR'700CYL 000001 DMKftOR' 



...... LABEL COUNT REFERENCES n 
I toe 

W 
<.n t"" 
.&:: flN700DIR 000002 DflKMON I» 

t:r 
MN700LEN 000001 DflKMON (f) 

H flN700QCH 000001 DflKMON ~ 
txI i 
3 flH700QCU 000001 DflKMON c+ 

flN700QDV 000001 DflKflON 0 
~ MN700U1D 000001 DflKflON ! 
PC 3 

"- flN802CLN 000001 DflKMON 0 
w flN802CNT 000001 DflKflON PI 
..,.J flN802CTR 000001 DMKMOB s:: 
0 ..... 

flN802DEV 000001 DMKflON (f) 
Ul flN802DLN 000002 DflKflON 

I.c:I MN802NAU 000001 DMKMON 
(1 

rn t1 
c+ MN802NPP 000001 DMKMON 0 
(f) MN802NUM 000001 DMKflON rn 
II MN802PGR 000001 DMKMON rn 
t""I flN802PGW 000001 DflKMON !:C 
0 flN802PRB 000001 DMKflON (f) 

I.Q t-h ..... MN802WID 000001 DMKMON (f) 

<1 f1N802WIO 000001 DMKMON t1 

f1N802WPG 000001 DMKflON 
(f) 

I» I:' 

= MODEL135 000004 DMKCCH DflKIOG DI'lK 1'1 CB n 
PI flODEL138 000001 DMKIOG (f) 

'"d I!WDEL 145 000004 DflKCCH DflKIOG DflKflCB 
11 flODEL148 000001 DMKIOG 
0 MODEL155 000004 DMKCCH DflKIOG DflKMCB t:r 
..... flODEL158 000001 DflKIOG 
CD MODEL165 000005 DMKCCH DMKIOG DMKMCH 
iii MODEL168 000001 DMKIOG 
t:1 MOD3031 000002 DMKIOG DMKMCB 
(f) MOD3032 000001 DflKIOG c+ flOD3033 000004 DMKCFO DflKIOG DflKflCB (f) 
t1 MOD4331 000005 DflKCCH DMKIOG DflKMCB 
• MOD4341 000001 DflKIOG ..... 
I:' flONAIOB 000012 DMKCPS DflKDflP DflKMCC DflKMIA DflK!!NI DMKI'lON 
I» f10NARDB 000007 DflKCPS DflKDflP DflKMCC tMKMNI DflKKON 
rl' MONATRB 000006 DMKMCC DMKflNI ..... 
0 MONBUFAC 000010 DMKMCC DMKflIA DMKMON 
:::s MONBUFAV 000007 DMKMCC DflKMIA DflKflON I 
I flONBUFIO 000007 DflKMIA DMKMON 
~ MONBUF1 000012 DMKMCC DI'lKMIA DMKI'lNI DflKMON 
0 MONBUF1V 000001 DMKflNI ..... 
c MONCHPTR 000012 DMKENT DMKMCC DMKMCD Dl!KMNI DMKMON 
iii MONCLASS 000014 DMKMNI DMKflON DI'lKPRG 
(f) 

MONCLOCK 000004 DflKMON - MONCODE 000018 DMKflNI DMKMON DI'lKPRG 
flONCOM 000025 DflKCPS DMKDMP DMKENT tltKMCC DMKflCD DMKflIl DMKIHU D!!K!!OR 



LABEL COUNT REFERENCES 

ftONCRSLT 000005 DftKftCC DftKMON 
ftONCURBF 000001 DftKKCC DKKftIA DKKKNI DftKftON 
ftONDAS 000014 DKKKIA 
ftONDASA 000006 DftKKIA 
ftONDASB 000006 DKKKIA 
ftONDVLST 000012 DftKENT DftKKCC DKKftNI lOMKftON 
ftOBDVRUK 000013 DftKENT DftKKCC DMKftNI :CftKftON 
KONEI 000003 DftKMIA 
KONPLAGl 000034 DKKCPS DMKMCC DMKftCD :CKKKIA DftKKNI DftKftOB 
KONPLAG2 000013 DKKDftP DftKftIA DftKftNI lDftKftON 
ftONPLAG3 000048 DftKCPS DMKDKP DMKftCC CKKftCD DKKftIA DKKftNI DKKMON 
KONIOBF 000021 DMKCPS DMKMCC DftKMCD DKKMIA D·KKMNI DMKMON 
MONIOSLT 000004 DMKMCC DMKMON 
MONLSTBK 000001 DftKMON 
MONNEIT 000015 DMKKCC DKKMIA DMKMNI DMKMON 
MONREGS 000009 DMKftON DMKPRG 
MONSACT 000004 DMKftON 
MONSAVEl 000001 DMKMON 
MONSAVE2 000001 DMKMON 
MONSFB 000006 DMKMIA DMKftNI 
lWNSIZE 000003 DMKMCC DMKMNI 
MON SLft T 000005 DMKMCD DMKMON n 
MONSPLCT 000008 DMKMIA DMKftNI DMKMON t'd 
MONSUSCK 000002 DMKMON t"'" IWNSUSCT 000012 DMKMNI DMKMON ~ 
MORSYSVM 000003 DMKftON t:f 
MONTIINT 000005 DMKMNI DMKMON (1) 

I-' 
MONTINT 000001 DMKMCC I 
MONUSER 000001 DMKCPS DMKftCC DMKMCD DKKftIA DMKMNI DMKftOH M' 

0 n ftONUTRB 000009 DftKENT DMKMCC DKKPfCD tMKMNI DMKftON I t'd ftON1BUF 000007 DftKftCC DftKftIA DMKMON til: 
t:::I ftOUNT 000002 DMKSSS 0 

PI .... MPPEAT 000007 DMKATS DKKCFG DMKCPI DMKCPU DMKPGS d H PlRDSIZE 000001 DMKVER I-' (1) 
(1) n MSGRUPI 000003 DftKCNS DMKGRP 

M' ftSGTYPE 000001 DKKCKS n 0 
KSSERR 000001 DMKSSS H H 0 .... MSSPLAGS 000021 DKKLNK DMKLOG DKKSSS DftKVDA Ul (1) 
ftSSNEXT 000042 DMKCPB DftKDGD DftKDSB DftKLRK DMKLOG DftKSSS DMKVDA DMKVSI Ul Ul 
PlSSPRES 000009 DMKCFP DMKCPI DftKDEP DKKDGD DKKLRK DKKSSS DMKUSO DMKVSI I:d MSSRSRVD 000003 DKKSSS (1) 
MSSSER 000009 DMKDSB DKKSSS I-h ... PlSSSIZE 000014 DPlKLNK DKKLOG DftKSSS DKKVDA (1) 

H I PlSSTASKl 000016 DKKDGD DKKDSB DKKLRK DKKSSS DKKVDA DftKVSI (1) w 
PlSSTASK2 000014 DMKCPB DKKDGD DMKSSS = U'1 n U1 K SSTA SK3 000005 DKKLNK DMKLOG DftKVDA DftKVSI (1) 



..... LABEL COUNT REFERENCES n 
J I'd 

W 
U1 t"" 
0"1 

~SSUSER 000006 D!KCPB D!KDGD D!KSSS D!KVSI $lI 
b" 

ftSSYUA 000007 D!KDSB D!KLOG DftKSSS (I) 

H NCPNU.E 000002 D!KNLD D!KSNC ..... 
td NCPPAGCT 000002 D!KNLD DMKSNC 

I 
tiC c-t' 

NCPPNT 000002 DMKNLD DMKSNC 0 
.q !fCPSTART 000002 DftKNLD DMKSNC 

, 
131: NCPTBL 000003 D!KNLD DMKSRC 

3 

"- 0 
W NCPYOL 000004 D!KRLD D!KSNC 01 
...,J NEVEXT 000004 DMKDDR Q 
0 ..... 

NEWPAGES 000016 D!KBLD DMKCFG D!KCFP D!KCPI DMKDEF DMKLOG DMKPTR (I) 

til NEiPSi 000001 D!KFMT 
~ NEiSEGS 000008 DMKBLD DMKCFP DMKCPI tMKDEF DMKLOG n 
rn 11 
c-t' RICALR! 000005 D!KRGA D!KRGB 0 
(I) NICAPL 000010 DMKCFT D!KCQR DftKQCN tMKRGA DMKRGB rn 
e NICATOF 000006 DMKCFT DMKCQR DMKRNH rn 
1:"4 NICATRB 000006 DMKRGA DMKRGB ~ 

0 RICATTN 000008 DMKRNH (I) 

I.Q NICBLOK 000039 DMKACO DMKBLD DMKCFT DMKCKP DMKCPI DMKCQR DMKDIA DMKHVD DMKLOG DMKNES D!KNET DMKNLD H\ ..... (I) 

n D!KPSA D!KQCN DMKRGA DMKRGB DMKRNH DMKWRM 11 

NICCARD 000005 DMKRGA 
(I) 

r» t:f 
t::I RICCIBM 000006 D!KBLD D!KDIA DMKRES D!KNET DMKRLD D!KBNH n 
Oa NICCORD 000007 DMKRGA DMKRGB (I) 

I'd NICCPRA 000006 D!KRGA 
H NICDED 000001 D!KRNH 
0 NICDIAG 000008 D!KRGA D!KRGB 
b" NICDISA 000035 D!KCKP D!KCPI DMKDIA D!KNES D!KNET DMKBGA D!KBGB D!KRRH D!KWRM ......, 
(I) RICDISB 000014 D!KCKP DMKNET DMKRGA t!KRGB DMKRNH 
51 NICENAB 000027 DMKCKP D!KDIA DMKNES tMKRET DMKRGA DMKBNH DlIKWRM 
t::J NICEPAD 000009 DMKDIA DMKNES DMKNET DMKNLD 
m NICEP!D 000016 DMKDIA D!KNES DMKNET DMKNLD DMKRRH 
c-t' NICERLK 000004 DMKRRB (I) 
1'1 NICFLAG 000096 DMKCFT D!KCKP DMKCQR t!KDIA D!KLOG D!KRES DMKNET DMKRLD DMKRGA DMKRGB D!KRRH DPIKWRM 
!II NICP!T 000005 D!KRGA D!!IKRGB 
1-'" RICGRAF 000003 DMKBLD D!KHVD DMKNET l:I 
r» NICBOLD 000007 DMKRGA DMKRGB 
c-t' IHCLBSC 000002 D!KRES D!!IKNET 
1-'" NICLGRP 000007 D!KCKP D!KNET D!KRGA D!!IKWRM 0 
i:j NICLINE 000013 D!KCKP DMKDIA D!KRES t!KNET D!KRRH 
I RICLLEN 000007 D!!IKBLD D!KCFT DftKCQR D!KBVD D!!IKQCN 
i 

<2 RICLTRC 000013 D!KDIA DMKRES D!KRRH 
0 RIC!ORE 000007 DMKRGA D!KRGB ..... NIC!!ITA 000002 D!KRRH 
~ 
II RICRA!E 000018 DMKBLD DMKCPI D!KDII DtlKRET DMKRLD D!KPSA DMKRGA D!KBRH 
(I) NICNTRL 000027 D!KRGA D!KRGB D!KRNH 
..... RICOPRDR 000001 D!KACO 

NICPOLL 000006 DMKRGA DMKRGB 



LABEL COUNT REFERENCES 

IHCPROCN 000006 DKKRGA DKKRGB 
NICPSUP 000011 DKKCFT DKKCQR DKKLOG DKKNES DKKNLD DKKRNH 
NICQPNT 000062 DKKDIA DKKNES DKKRGA tKKRGB DKKRNH 
NICRCNT 000012 DKKRNH 
NICREAD 000008 DKKRGA DKKRGB 
NICRSPL 000007 DKKNET DKKRGA 
NICRUNN 000011 DKKRGI DMKRGB 
NICSELT 000005 DKKRGA DKKRGB 
NICSESN 000012 DKKDII DKKNES DKKNET DKKRNH 
IICSIO 000006 DftKRGI DftKRGB 
NICSIZE 000064 DftKICO DMKCFT DftKCKP DftKCPI DftKCPS DftKCQB DftKD1A DftKHVD DftK 1::'0 G DftKNES DftKNET DftKNLD 

DftKPSA DftKQCN DftKBGA tftKRGB DftKRNH DftKVDS DftKWRft 
NICSTIT 000117 DftKCKP DftKCPI DftKDIA DftKNES DftKNET DftKNLD DHKRGI DftKBGE DftK1RNH DftKWRft 
IHCSWEP 000007 DftKDII DftKNES DKKNLD 
NICTIBF 000003 DftKRGI 
NICTELE 000010 DKKDIl DKKNET DftKRNH 
NICTERM 000016 DftKBLD DftKCKP DMKNET DItKNLD DKKRGI DKKRNB DKKWRK 
NICTEXT 000013 DftKCFT DftKCQR DKKRGl DftKRGB 
NICTKCD 000028 DftKCFT DKKCQR DKKHVD DKKQCN DKKRG! DKKRGB 
NICTRQ 000006 DKKRGl DKKRGB 
NICTYPE 000062 DKKICO DKKBLD DKKCKP DItKDI! DKKHVD DKKIES DftKRET DKKNLD DKKRGI DIIKRNB DKKWBK 
NICUSER 000046 DIIKBLD DKKDIA DIIKLOG DItKNES DftKBET DIIKBLD DftKPSA DIIKRGI DIIKRGB DIIKRNH n 
NIC3275 000002 DftKRGA ttl 

NOADD 000002 DKKCPS DftKUDR t"1 
NOIUTO 000031 DftKCFII DMKCFO DIIKCNS DIIKCPI DftKNLD DIIKBLE DftKOPR DIIKQCN DIIKRNB DIIKVCN PI 

tr' NOKODEL 000001 DIIKIOG (1) 
NOP 000001 DIIKCCW DIIKLDOOE DftKTIP 'I NORET 000445 DftKICO DIIKBLD DIIKCCH DIIKCDB DftKCDft DBKCDS DftKCFC DIIKCFD DIIKICFB DIIKCFII DIIKCFO DKKCFS r+ DIIKCPB DIIKCPI DIIKCPS DBKCPU DIIKCPV DItKCQG DIIKCQH DIIKCCP DIIKCQR DIIKCQY DBKCSB DftKCSO 0 

n DftKCSU DftKCSV DIIKDlS DIIKDEF DKKDII DIIKDSf. DftKERft DIIKGRF DIIK,JRL DIIKLNK DKKLOH DKKIICC I 
ttl DftKftCD DKKKCH DftKIICT DftKIIIl DIIKIIID DKKIIN! DKKItSG DIIKIISW DIIKIES DKKNET DIIKNLD DKKNLE Ill: 

0 
t:::=' DftKPGT DKKPRG DftKPSA DftKPTR DIIKQCN DIIKRGA DKKRNH DIIKRSP DKKSPL DIIKSVC DKKTHI DftKTRI AI 
~. DKKTRC DKKTRD DKKUDR DftKUSO DKKVCl DBKvcn DBKVCN DIIKVDI DftK'DD DBKVDR DKKVER d 
t1 000006 DKKGRF DftKNKT DKKRGA ~ 
CD NOTEXT CD 
n NOTIKE 000061 DKKCFK DftKCLK DIIKCPI DftKGRF Dl!Kl!SG Dl!KBSft DBKQCN DKKRGA DftK'VCN 
r+ NOTRESP 000018 DKKCFH DKKCSV DftKGRF DItKLNK DKKItSG DMKNLD DKKQCN DKKRGI DftKSPL DIIKVDI n 

t1 0 NPRCNT 000009 DKKCKS DIIKCSO DftKHVD DHKWRB 0 t1 
~. NPRNIKE 000006 DKKCKS DIIKCSO DftKHVD DHKTCS DftKWRft til 
(1) NPRPlGCT 000002 DftKHVD til 
til NPRPNT 000010 DHKCKS DHKCSO DHKHVD DHKTCS DHKWRK !:tI 

NPRSTART 000002 DHKHVD DHKTCS (1) 
H\ NPRTBL 000006 DHKCKS DftKCSO DHKHVD DBKTCS DHKWRK (1) 

-' NPRVOL 000002 DftKHVD DKKTCS t1 
I NUCON 000002 DIIIUIIG DtlKNftT (1) 

cs w NUK 00000'1 DtlKLDOOE DftKOCB DtlKUCC DBKUCS n C.Jt 
...,J OBRCORL 000001 DtlKIOF (1) 



..... LABEL COUNT REFERENCES n 
I I'Ij 

W t-t U'1 
CD OBRCPIDN 000002 DMKIOF DMKVER 

PI 
C" 

OBRCSiN 000001 DMKIOF CD 
H OBRCUA 000003 DMKVER ...... 

I t:Jj OBRCUAIN 000004 DMKIOF DMKVER r+ tJ: 
OBRCUAPR 000004 DMKIOF DMKVER 0 

<I OBRDDCNT 000005 DMKIOF I 
tJ: tJ: 

" 
OBRDEVSH 000011 DMKIOC 0 

w OBRDEVTN 000011 DMKIOC p, 
.,.J OBREOD 000001 DMKIOF s::: 
0 ...... 

OBRFCCiN 000001 DMKIOF CD 
til OBRBAN 000003 DMKIOF DMKVER n '< OBRBSIZE 000001 DMKVER H CIl 
r+ OBRIORTY 000001 DMKIOF 0 
CD OBRKEYN 000010 DHKIOF DHKVER CIl 

CIl .. OBRLSIZE 000001 DIUVER 
t-t OBRLSKN 000003 DHKIOF DHKVER !:O 

0 OBRPGHN 000002 DHKIOF DHKVER iD 
o,Q t-t, .... OBRRECN 000008 DMKIOC DHKIOF DHKVER CD 
(') OBRSDRCT 000006 DMKIOF H 

CD 
PI OBRSDRSB 000001 DHKIOF t:S 
t:S OBRSENSN 000007 DMKVER (') 

p, OBRSBOBR 000008 DHKIOC DHKIOF CD 

I'Ij OBRSNSCT 000001 DHKIOF 
H OBRSSDRl 000001 DHKIOF 
0 OBRSSIZE 000001 DMKVER 
C" OBRSiSN 000019 DMKIOC DHKIOF DHKVER ...... 
CD OBRTEMP 000002 DMKIOF 
EI OBRVOLlf 000003 DHKIOF DHKVER 
t::I OBR2SIZE 000001 DHKVER 
CD OBR3SIZE 000001 DHKVER 
r+ OBR33SNS 000013 DHKIOF DHKVER CD 
H OFF 000006 DHKDSP DHKLOK DHKHCB DHKHCT 
EI OLDVHSEG 000014 DHKBLD DHKCFG DHKCFP DHKPGS .... 

ON 000007 DHKCPS DMKRND t:S 
PI OPERATOR 000125 DHKCCH DHKCLK DHKCPI tHKCSO DHKDAS DHKDIA DHKDSB DHKEBM DHKLOB DHKHCB DHKHCT DHKHIA 
r+ DHKHSi DHKNLD DHKNLE DHKPGT DHKQCN DMKRNH DHKRSP DHKUDR DHKUSO DHKVCB DHKVDA DHKVDD .... 
0 DHKVDR DHKVER DHKiRH 
t::I OPNSFB 000010 DHKCKS DHKHIA DHKVSP 
I OUTPUT 000002 DHKDDR DMKLDOOE I 

<I OilfDLIST 000025 DHKATS DHKCKP DHKCKS DHKCPI DHKCPU DI!KDRD DHKPAG DI!KPGS DI!KPGT DI!KPTR DI!KSPL DHKUDR 
0 DHKVDA DI!KVDC DI!KiRI! ...... OilfDPREF 000002 DI!KCPI DHKVDA s::: 
II OilfDRDEV 000019 DHKATS DHKCKP mtKCKS DI!KCPI DHKCPU D!lKDRD D!!KPAG D!lKPGS DMKPGT DI!KPTR DI!KSPL DI!KUDR 
CD DHKVDC DHKiBH 
..... OilDVSER 000008 DHKCKS DHKCPI DHKUDR DHKVDA 

PACK 000003 DHKCVT DMKDDR DHKDIR 



LABEL COUNT REFERENCES 

PlGlCT 000035 DfHUTS DMKBLD DKKC}>'G DMKPGS DKKPTR DKKVKl 
PlGBMP 000035 DMKATS DMKBLD DKKC)~G DKKCPU DMKPGS DI'!KPTR 
PAGCORE 000089 DI'!KITS DMKBLD DftKCDS DftKCFG DMKCPI DKKCPU DMKKCH DKKPGS DftKPTR DftKRPA DftKVftl 
PIGBCUR 000004 DftKCPU DI'!KMCC DftKftNl 
PIGELOAD 000004 DKKPAG DMKSCH 
PIGEND 000009 DftKftCC DKKftIA DKKf!NI DftKftON 
PIGENXT 000001 DKKMNl 
PIGERATE 000003 DMKCPU DMKPAG 
PAGEWAIT 000012 DKKAPl DMKCPI DftKCQR N!KDSP DftKftON DftKPlG DftKSCH 
PAGE4K 000008 DKKlPl DftKCLK DftKCPl 
PAGlNVAL 000023 DKKATS DMKCDS D~KCPU DMKftCH DftKPTR DI'!KRPI Dl'1KUDR DftKVftA 
PAGREF 000010 DI'!KPGS DI'!KPTR DMKRPA 
PAGSHR 000015 DI'!KATS DMKCFG DKKPGS DftKPTR 
PAGSTMP 000013 DMKATS DMKBLD DftKPGS DftKPTR 
PAGSWP 000006 Dl'1KATS Df!KBLD DftKCFG IlftKVAT 
PAGTABLE 000031 DMKITS DftKBLD DftKCFG I:!!KCPU DftKPGS DMKPTE DMKVIT Dl'1KVftA 
PIGTONL! 000010 DMKBLD Dl'1KPGS DftKPTR I:MKUSO 
PAGTOT 000013 DMKITS DI'!KCFG DMKCPU ])ftKPGS 
PAGTSWP 000024 DMKITS DMKCFG DftKCPU IIl'1KPGS DftKPTR 
PCHCHN 000005 DHKCKS DftKSPL DI'!KWRft 
PCl 000031 DMKDSP DMKHVC DftKlOS III'!KPAG DMKRNH DftKESE DftKTRK DftKVCI DI'!KVCN DftKVIO DftKVSI DftKVSP 
PClF 000006 DMKCCW DftKDGD DftKVCI I1ftKVCN DftKVSP n 
PERIDD 000004 DMKDSP DftKPRG "C 

PERCODE 000004 DMKDSP DMKPRG 1:"4 
PERFCL 000008 DftKftCC DftKMIA DftKftNI I1MKftON PI 
PERGPRS 000005 DMKPRV tr 

(1) 
PERftODE 000003 DMKDSP DMKTRC 7' PER SILT 000008 DftKPRV DftKTftR 
PGADDR 000002 DftKDSP DftKVAT t+ 

n 
n PGBLOK 000003 DMKCFP DMKDSP DftKVAT I 
"C PGBSIZE 000003 DMKCFP DI'!KDSP DftKVAT til 

tj PGPNT 000003 DMKCFP DftKDSP DftKVAT 0 
j:lI 

~. PGREAD 000009 DftKAPl DMKCPl DftKftIA I1KKftON DftKPTR d 
H PGWAITlK 000004 DftKCPU DKKDSP ~ 
(1) (1) 

n PGWRITE 000005 DMKMlA DMKMON DftKPTR 
t+ PLIST 000001 DMKLDOOE n 
0 POFFLlNE 000011 DMKAPI DftKCPU DMKftCT H 
H 0 
~. POINTER 000003 Df!KWRM CIl 
(1) POINTERS 000003 DftKDIR CIl 
CIl PREFIXA 000089 DMKAPI DftKATS DMKBLD nMKCDB DMKCDM DMKCDS DftKCNS DftKCPI DftKCPU DftKDSP DftKEXT DftKFRE ~ 

DMKGRF DMKHVD DMKIOS I>MKLOK DMKMCC DftKl'1CH DMKftCT DftKMII DftK!!INI DftKftON DftKPAG DftKPRG (1) 

DftKPSA DMKPTR DftKRGA I>MKRNH DftKSCH DftKSVC DftKVIO DftKVSI H\ 

PREFIXB 000082 DMKAPI DftKBLD DKKCDB ])MKCDft DftKCDS DKKCFS DlIKCPI DKKCPU DKKCPV DMKCQR DftKCQY DftKDSP 
(1) .... H 

I DKKEXT DKKHVD DftKIOS J)ftKLOG DMKLOK DKKftCC DlIKftCD DftKftCH DftKl!lCT DftKft IA DftKft ID DKKKNI (1) 

w DftKKON DftKPAG DftKPGS ])ftKPSA DMKPTR DlIKRPI DftKSCH DftKTHI DftKVAT = 
111 n 
1..0 PRGC 000022 DMKBSC DftKCNS DftKDAS DftKDIB DftKGRF DftKHVC DlIKIOS DftKRNH DftKEtSE DftKTAP DftKUNT DftKVCA (1) 



~ LABEL COUNT REFERENCES n 
I It:1 

W 
(7\ t-t 
0 DHKVClf DftKVSP I» 

PRINTER1 000001 DftKDDR t:7' 
(1) 

H PRINTER2 000001 DHKDDR I-' 
td PRIORITY 000032 DftKACO DKKCNS DftKCPS DtlKCQR DftKDIA DftKGRP DtlKftCT DftKftSG DftKQCN DftKRGB DftKRlfH DftKOSO I 
t3 r+ DftKVClf 0 .q PRlfPSW 000036 DftKAPI DftKCKP DftKCPI DHKDftP DftKDSP DftKPRG DtlKSAV DftKSSP I 
3: PROBftODE 000012 DftKDSP DHKftCH DftKPRG DftKPRV DftKSVC 3: 

'" 0 w PROBSTRT- 000015 DftKCFP DftKDSP DftKSCH DftKTftR ~ 
--.J PROBTIKE 000015 DKKAPI DKKCFP DMKCPI DtlKDSP DHKftOR DtlKSCH DHKTHR ~ 
0 PROCIO 000157 DKKACO DHKIPI DftKATS DftKBSC DtlKCDB DtlKCD!I DtlKCDS DtlKCFG DftKCPO DftKCPP DftKCPT DHKCKS I-' 
(Jl DHKCLK DKKCRS DHKCPI DftKCPS DtlKCPO DHKCPV DftKCQP DtlKCQB DKKCSO DftK DIS DftKDIA DftKDSB 

(1) 

~ DHKDSP DKKENT DHKFRE DftKGRF DftKHVD DtlKIOE DtlKIOG DtlKIOS DtlKLOG DftKftCT DtlKtlNI DftKtlOR n en 
r+ DKKlfES DftKlfET DKKNLD DMKRLE DftKPAG DtlKPGS DftKPGT DftKPSI DftKPTB DftKQClf DftKR GI DftKRGB H 

0 (1) DMKRRH DMKRSE DHKRSP DtlKSCH DftKSEP DftKSPL DHKT1P DHKTHI DftKT RK DftKTRft DftKVCH DftKVDl en 
iii DMKVDD DMKVDE DftKVDR DftKVDS DftKVIU DftKVSI en 
t-4 PROCSCHK 000003 DMKCLK ~ 
0 PROPSW 000045 DMKCKP DMKCPI DftKDftP DftKDSP DKKFftT DHKHOI DftKPRG DftKPRV (1) 

\Q 
PRTC 000019 DftKBSC DftKCNS DftKDAS DI!IKDIB DftKGRF DtlKHVC DtlKIOS DftKBNH DftKBSE DftKTIP DftKORT DftKVCl HI .... (1) 

0 DKKVClf DtlKVSP H 

I» PRTCHN 000007 DHKCKS DKKSPL DKKVSP DI!IKWRM (1) 

1:1 PSI 000379 DHKACO DHKALG DHKAPI DHKATS DftKBLD DHKBSC DtlKCCH DftKCCW DMKCDE DHKCDft DftKCDS DHKCFC 1:1 
0 

~ DHKCFD DKKCFG DHKCFH DHKCFM DHKCFO DftKCFF DtlKCFS DtlKCFT DHKCKP DHKCKS DKKCLK DHKCNS (1) 

I'tJ DMKCPB DMKCPI DHKCPS DftKCPO DftKCPV DtlKCQG DtlKCQH DtlKCQP DtlKCQR DHKCQY DftKCSB DHKCSO 
H DHKCSP DHKCSQ DftKCST DHKCSO DtlKCSV DftKCV'I DtlKDAS DtlKDEP DHKDGD DftK DIA DftKDIB DtlKDftP 
0 DHKDRD DHKDSB DftKDSP DftKEIG DtlKElfT DtlKEB! DftKEXT DftKF!T DMKFBE DftKGIO DHKGRF DtlKGRT t:7' 
I-' DKKHVC DKKHVD DftKIOC DftKIOE DftKIOF DftKIOG DftKIOS DftKIS tI DftKJRL DftKLNK DftKLOC DtlKLOG 
(1) DHKLOH DMKLOK DMKtlCC DftKtlCD DMKftCH DftKtlCT DHKHIA DHKHID DHKftNI DHKftON DftKftSG DHKtlSW 
iii DKKNES DftKNET DftKRLD DHKRLE DKKOPR DtlKP1G DHKPGS DHKPGT DftKPRG DHKPRV DftKP SA DftKPTR 
'=' DHKQClf DHKBGA DftKBGB DtlKRRH DftKRPA DftKRSE DKKRSP DftKSAV DftKSCH DftKSCN DftKSEP DHKSEV 
(1) DKKSIX DI'tKSlfC DHKSPL DftKSSP DftKSSS DHKSTK DHKSVC DMKTAP DMKTCS DtlKTDK DHKTHI DftKTftR r+ DftKTRA DHKTRC Dl'tKTRD DHKTRK DHKTBM DHKODB DMKUDO Dl'tKONT DtlKOSO DtlKV AT DftKVCA DtlKVCH (1) 
H DHKVCN DftKVDA DftKVDC DftKVDD DHKVDE DftKVDB DftKVDS DftKVER DHKVIO DftKVftA DHKVftC DMKVftI • DHKVSI DMKVSP DftKVSQ DftKWRft .... 
1:1 PSACPXBP 000007 DftKCPI DftKCPU DftKSVC 
I» PSAftSS 000009 DHKCFP DHKCPI DftKDEP DftKDGD DMKLNK DtlKSSS DtlKUSO DftKVSI 
r+ PSARSV6 000001 DrtKPSl .... 
0 PSASVCCT 000004 DtlKKIA DtlKSVC 
1:1 PSBCLR2 000002 DKKCPI 
I PSECLR2 000001 DftKCPI I 

.q PSENDCLR 000003 DKKAPI DKKCPI 
0 PSTARTSV 000004 DKKSAV I-' 
~ PSi 000002 DKKLDOOE 
iii PiDCHAIN 000005 DftKJRL 
(1) PiDDATE 000003 DftKJRL 
~ PWDIBLOK 000003 DKKJRL 

PWDIRVCT 000007 DftKJRL 



LlBEL COUNT REFERENCES 

PWDLOG 000002 DMKJRL 
PWDSIZE 000003 DMKJRL 
PWDTERMl 000002 Df!lKJRL 
PWDUSRID 000002 DMKJRL 
PWTPAGES 000003 DMKCPO Df!lKDSP 
QUARTUM 000009 DMKDSP Df!lKEXT DMKSVC 
QUARTOMR 000010 DMKDSP DMKEXT DftKIOS DI~KftCH DMKPRG DftKPSA DftKSVC 
QUEUE 000001 DMKRGB 
Q1DROP 000003 DMKftOR DftKSCB 
RA 000025 DMKDDR DftKDIR Df!lKFf!lT DI!KGRF DMKGRT DMKGRW DMKRGA DMKRGB DMKSSP 
RARGE 000079 Df!lKCDB DMKCDM DMKCPS DJI!KCQG DMKCQH DMKCQF Dl!KMCD DMKVDA DMKV])C DftKVDD 
RCHADD 000019 DMKCCB DftKCKP Df!lKCPI D~KDSB DMKENT DftKIOS DMKftRI DftKMCR DMKSCN DftKSSS 
RCBBLOK 000036 DMKCCH DftKCFO DMKCKP DI~KCPB DMKCPI DftKCPS DMKCPV DMKCCP DMKD!A DftKDSB DftKERT DMKIOG 

DftKIOS DMKMNI DMKftOR DIltKRES DMKPRV DftKSCI DMKSSP DftKSSS DMKVCB 
RCBBMX 000002 DMKIOS 
RCBBOSY 000015 DMKIOS 
RCHCOTBL 000020 DftKCCB DftKCKP DftKCPI D~KCPS DMKCPV DMKCQF DMKDIA DMKMNI DftKN]~S DftKSCR DftKSSP DMKVCB 
RCHDED 000003 DftKCCB DMKVCH 
RCBFIOB 000007 DMKIOS 
RCHMPX 000003 DMKIOS 
RCHQCHT 000010 DMKENT DMKIOS DMKftOH 
RCHRSTQ 000006 DMKIOS n 
RCBSEL 000001 DMKIOS O'tf 

RCBSIZE 000001 DMKSSP Irt 
RCHSTAT 000019 DMKCCB DMKIOS DftKVCB iO) 

RCHSTIDC 000003 DMKCCH DMKIOG DftKPRV 10" 

RCBTYPE 000009 DMKIOG DftKIOS 
1(1) 

RCH370 000003 DMKIOG DftKIOS 
Ifj 

RCOADD 000021 DMKCCB DMKCKP DftKCPI D~KDSB DMKEHT DMKIOS DMKMRI DMKftCN DftKSCN DftKSSP DMKSSS ,r+ 
,n 

n RCUBLOK 000064 DMKCCH DMKCCW DftKCFO D"'KCKP DMKCPB DMKCPI DMKCPS DMKCPV DMKCQP DftK DIA DMKDSB DMKENT I 
to DMKGRF DMKIOC DftKIOS DIMKftNI DMKMON DMKN,ES DMKNLD DMKPRV DMKSCN DMKSSP DftKSSS DMKVCH 13 

t:j RCOBOSY 000016 DMKENT DMKIOS 
,0 
IP, ...,- RCOCHA 000034 DMKCFO DftKCKP DMKCPB DII!KCPI DftKCPS DMKCQI? DMKDSlE! DMKENT DMKIOS DftKMON DMKPRV DMKSCR id 

H DMKSSP DMKSSS DMKVCB 1-1 
ct> (1) 
(') RCOCBAOF 000009 DMKCFO DMKCPI DftKCPS D.I!KCQP DMKIOS DMKRLD DMKVCB 
r+ RCOCBB 000002 DMKCCW DMKSSP n 
0 RCOCHBOF 000007 DMKCFO DMKCPI DftKCPS DI!KCQP DMKIOS DMKVCB H 
H ,0 ...,- RCOCBC 000002 DMKSCR DMKSSP iU1 ct> RCOCBCOF 000007 DftKCFO DMKCPI DftKCPS DI!KCQP DMKIOS DMKVCB iU1 
til 

RCUCBD 000008 DMKCFO DMKCPI DftKCPS tl!KCQP DMKIOS DftKSSP D!!KVCH !~ 
RCOCHDOF 000006 DMKCFO DftKCPI DMKCPS DMKCQP DftKIOS DftKVCH 1(1) 

RCODISA 000015 DMKCFO DMKCPI DftKCPS DltKCQP DMKIOS DMKRES DMKRLD DftKVCH IHI 
ltD 

~ RCODVTBL 000021 DMKCCB DPlKCKP DMKCPI DMKCPS DftKCPV DMKCQI? DMKDIA DftKGRF DftKI!IIU DftKRES DftKRLD DftKSCR 111 
I DPlKSSP DftKVCB ltD w RCUFIOB 000006 DftKIOS I:' 

0\ n 
~ RCUPRIftE 000030 DftKCCW DftKCKP DI!IKCPB DMKCPI DPlKCPS DItKCQP DMKDSB DMKENT DftKGIU DItKIOS DI!IKftRI DftKftOli 1(1) 



.... LABEL COONT REPERENCES n 
I tt:I 

W 
t'"4 0'1 

rv DKKPRV DKJ(SCN DKKSSS I» 
C' 

RCOQCNT 000014 DKJ(ERT DKJ(IOS DKKKON CD 
H RCORSTQ 000006 DMKIOS I-' 
IJj I 
t:K RCOSCED 000008 DKKIOS rt' 

RCOSHRD 000005 DMKIOS 0 
<S RCOSIZE 000002 DKKSSP I 
3 t:K 

" RCOSTAT 000048 DKKCPO DKKCPI DKKCPS DKKCQP DKKENT DKIUOS DKKRES DKKRLI: DKKVCH 0 
w RCOSOB 000030 DKJ(CCI DKKCKP DKKCPB DI'IKCPI DKKCPS DKKCQF DKKDSB DI'IK.ERT DKKGRP DKKIOS DftKftNI DMKKOR p" 
...... DKKPRV DMKSCN DKKSSS .: 
0 I-' 

RCOTYPE 000040 DMKCCI DMKCKP DMKCPB DMKCPI DMKCPS DKKCQP DI'IKDSB DKKERT DMKGRP DKKIOC DftK lOS DMKftNI CD 
en DftKKON DftKPRV DMKSCN DKKSSP DMKSSS 
"<I RCU2701 000002 DMJ(IO: n 
UI 1'1 
rt' RCU2702 000002 DMKIOC 0 
CD RCiADDR 000054 DMKCCi DKKDGD DKKDIB DMKHVC DMKTRK DI'IKUNT DI'IKVCA UI 
iii RCiCCNT 000015 DMKCCi DKKCPP DKKCPB DKKIOS DMKISM DMKTRK DKKURT DftKV DR UI 

t'"4 RCiCCi 000049 DMKCCi DMKCPP DMKCPB I:MKDGD DftKDIB D!!KHVC DKKISM DKKTRD DKKTRK DMKURT DftKVCA DftKVDR !:1:1 
0 RCiCNT 000015 DftKCCi DKKDGD DKKDIB DKKTRK DMKUNT DftKVCA CD 
"'l HI ..... RCiCOMND 000064 DPIKCCI DPIKDGD DMKDIB DKKTRK DKKURT DKKVCA CD 
n RCiCTL 000042 DMKCCi DMKDGD DMKDIB DKKHVC DKKTRK DKKONT DKKVCA 1'1 

RCiPLAG 000089 DMKCCi DKKDGD DMKDIB DKKTRK DMKONT DMKVCA CD 
I» t:S 
t:S RCIGER 000011 DMKCCi DMKTRD DMKTRK DMKORT n 
PI RCiHEAD 000010 DMKCCI DMKCFP DMKCPB DKKHVC DKKTRK DKKVDR CD 

tt:I RCiHMR 000006 DMKCCI DMKONT 
H RCiINVL 000009 DMKCCi DMKDIB DKKTRK DMKVCA 
0 RCiIO 000012 DKKCCi DMKDGD DKKISK DKKUNT 
C' RCIISAK 000001 DKKCCi I-' 
CD RCiPNT 000017 DMKCCi DKKHVC DKKISK D!!KTRD DKKTRK DKKONT 
EI RCIRCNT 000012 DP!KCCW DMKCFP DKKHVC DKKISft DKKTRD DftKTRK DMKUNT 
l::j RCIREL 000012 DKKCCi DftKTRK 
CD RCiSHR 000007 DP!KCCi DMKDGD DKKONT 
rt' RCiT1SK 000048 DMKCCW DMKCPP DKKCPB DKKHVC DftKIOS DKKISI'! DMKTRD DKKTRK DKKUNT DftKVDR CD 
1'1 RCiVCAi 000010 DMKCCW DftKISM DftKTRD DMKORT 
&I RCiVCNT 000004 DMKCCi DMKTRD ..... 

RCI2311 000005 DMKCCW DMKONT t:S 
I» RDBOFLN 000004 DMKRNH 
rt' RDBOFNO 000003 DMKRNH ..... 
0 RDCCI 000002 DMKLDOOE 
t:S RDCOONT 000001 DMKD15 
I RDEVACNT 000015 DftKACO DKKCKP DMKCQP DKKCSO DKKRSE DMKRSP DftKSPL I 

<S RDEVACTV 000024 DMKCRS DMKDIA DftKGRP D!!KQCR 
a RDEVADD 000039 DMKCCH DMKCKP DMKCPI DftKCPS DftKCQP DftKDEP DHKDIA DftKDSB DftK.ENT DftKIOS DftKLOG DftKftNI 
I-' DMKftON DMKNES DftJ(BLD DKKSCR DftKSSP DI'IKSSS DKKVCH DMKVDA DMKVDC DMKVDD DftKVDR Q 

• RDEVAIOB 000040 DftKCCH DMKCFP DMKCKP DftKCRS DftKCPI DMKCPS DKKCSO DftKDIl DMKGRP DMKIOS DftKLOG DMKRLD 
co DftKRGB DMKRSE DKKVSI 
.... RDEVAIRA 000010 DMKDIA DMKGRF 

RDEV1LLR 000018 DKJ(CKS DMKCPI DKKKON DftKPGT DftKTDK DftKVDC DMKWRft 



LABEL COUNT REFERENCES 

RDEVALT 000007 DMKCPI DMKIOS DMKVSI 
RDEVAPLP 000010 DMKCFT DKKCQR DMKGRF DMKQCN 
RDEVATNC 000004 DMKCNS 
RDEVATOF 000008 DMKCFT DMKCNS DMKCPI DMKCQR DI'IKTRM 
RDEVATT 000014 DMKCQP DI'IKDEF DI'IKDIA DMKIOS DMKRLD DMKSSS DMKVCH DMKVI)D DMKVDR DMKVDS 
RDEVAUTO 000008 DKKCKP DKKCPI DMKCQP DMKNET DMKNLE DMKRNH DMKWRM 
RDEVBACK 000010 DMKCSO DMKRSE DMKRSP 
RDEVBASE 000009 DMKCCW DMKCPV DMKDIA DMKNES DMKNET DMKNLD DMKPSI 
RDEVBLOK 000286 DMKACO DMKATS DMKBLD DMKBSC DMKCCH DMKCCW DMKCFC DMKCFG DMI(:CFH DMKCFM DMKCFO DMKCFP 

DMKCFT DMKCKP DMKCKS DMKCNS DMKCPB DMKCPI DMKCPS DMKCPU DMKCPV DMKCQG DMKCQP DMKCQR 
DMKCQY DMKCSB DMKCSO DMKD1S DMKDEF Df!KDGD DMKDIA DMKDMP DMKDRD DI!KDSB DftKDSP DMKENT 
DMKGRF DMKGRT DMKHVD DMKIOC DftKIOE DMKIOF DMKIOG DMKIOS DMKLNK DMKLOG DMKLOH DMKMCC 
DMKMNI DMKMON DMKMSW DMKRES DMKNET DMKNLD DMKNLE DMKOPR DMI<PAG DMKPGS DMKPGT DMKPRV 
DMKPSA DMKPTR DMKQCN DMKRGI DMKRGB DMKRNH DMKRSE DMKRSP DMKSCN DMKSEP DMKSRC DMKSPL 
DMKSSP DMKSSS DMKTAP DMKTCS DMKTDK DMKTRI< DMKTRM DMKUNT DMKUSO DMKVCH DMKVCN DMKVDA 
DMKVDC DMKVDD DMKVDE DMKVDR DMKVDS DMKVEB DMKVSI DMKWBM 

RDEVBSC 000009 DMKBSC DMKRGA DMKRGB 
RDEVBUCH 000009 DMKIOS 
RDEVBUSY 000025 DMKACO DMKCCH DMKCPB DMKCPS DMKCSO DI'IKENT DMKIOS DMKBNH DI'IIOlSE DMKRSP DMKVCH DMKVDA 
RDEVCKPT 000007 DMKRNH DMKWRM 
RDEVCLAS 000016 DMKACO DMKCFP DMKCKP DMKCKS DMKCQP DMKCSC DMKRSP DMKSPL DMKSSP DMKWRM 
RDEVCODE 000020 DMKATS DMKCFG DMKCFH DMKCKS DMKCPI DMKCPU DMKHVD DMK10G DM~:NLD DMKPGT DMKSNC DMKTCS n 

DMKVDC DMKWRM I'C 
RDEVCON 000058 DMKCNS DMKDIA DMKGRF DMKNES DMKQCN DMKRGA DMKRGB DMKRNH t""I 
RDEVCONC 000003 DMKIOS ~ 

RDEVCORD 000015 DHKDIA DMKGRF DMKOPR t::1' 

RDEVCORR 000002 DMKCNS DMKTRM (t) 

RDEVCPNA 000006 DMKGRF 'I 
RDEVCTL 000029 DMKCNS DMKDIA DMKGRF r+ 

n RDEVCTRS 000016 DMKCPS DMK10E DMK10F DMKNES DMKRET 0 
I 

t'd RDEVCUA 000030 DMKCCW DMKCKP DMKCPB DMKCP1 DMKCPS DMKD1A DMKDSB DMKENT DIUIGRF DMK10C DMK10S DMKMN1 13: 

t:1 DMKMON DMKNES DMKNLD DrIKPRV DMKSCN DMKSSP DrIKSSS 0 
p, ..... RDEVCUB 000011 DMKCCW DMKCPI DMKDAS DMI<DSB DMKIOS DMKSCR DMKTAP ~ 

H RDEVCURP 000003 DMKTCS DMKVDR t-J 
(t) (t) 
(') RDEVCYL 000006 D"KDIA DMKIOS DMKHON DMKPGT 
r+ RDEVDED 000071 DMK1CO DMKCFO DMKCKP DMKCPS DMKCPV DMKCQP DMI<CSB DMKCSO DMKD1S DMKDEF DMKDII DMKDSB n 
0 DMKGRF DMK10S DMKLOG DMKMCC DMKMSW DMKNES DMI<RET DMKNLD DKKNLE DMKRGB DMKRNH DMKRSP H 
H 0 ..... DMKSCN DMKSPL DKKSSS DMKVCH DMKVDl DMKVDC DMKVDD DMKVDR DMKVDS DMKVER CJl 
(t) RDEVDELP 000014 DKKCKP DMKCPS DMKRSE DMKRSP DKKVDR DMKVDS CJl 
CJl RDEVD1Sl 000078 DKKACO DMKCFO DMKCKP DMKCKS DMKCNS DMKCP1 DMI<CPS DMKCPV DKKCQP DMKCSB DMKCSO DMKD1S !:O 

DMKDEF DMKDSB DMKGRF DMKIOS DMKLOG DKKMCC DMI<MR1 DMKNES DMt[NET DMKNLD DMKNLE DMKRGI (t) 

DMKRGB DMKRNH DMKRSP DMKSCN DMKSPL D!KSSS DMKVCH DKKVDl DMKVDC DMKVDD DMKVDE DMKVDS I-h 
(t) - DftKW8ft H 

I RDEVDISB 000026 DMKCKP DMKCNS DMKCPV DMKG8F DKKNES DMKRET DMKRGI DMKRGB (t) 
w RDEVDRAN 000036 DKK1CO DMKCKP DMKCKS DflKCPS DMKCQP D!KCSB DMI<CSO DMKRSP DMKSPL DMKVCH DI!KVDl DMKVDC t:f 
0'\ (') 
w DMKVDS DMKWRK (t) 



~ LABEL COUNT REFERENCES n 
I "'d 

W 
0\ 1:"'1 
~ RDEVDROP 000007 D!!KCBS D!!KGRF D!!KQCH 01 

t7' 
RDEVENAB 000039 D!!KCKP D!!KCIfS DftKCPI DftKCPS D!!KCPV DftKCQP DIIKGRF DIIKNES DftKIfET D!!KBLD D!!KRGI DftKVCH CD 

H D!!KVDl DftKVDC DftKVDS D!!KWR!! 
..., 

tIl RDEVEPDV 000018 DftKDIl DftKNES D!!KNLD 
I 

tIC t+ 
RDEVEPLN 000005 D!!KCPS DftKDIA D!!KNES DftKNLD DftKVDS 'i ~ RDEVEPMD 000007 D!!KCNS D!!KDIA D!!KNES DftKNLD tIC tIC 

" RDEVEXTN 000008 D!!KCPI D!!KTCS 0 
w RDEVFIOB 000014 D!!KCPS DftKDSP DftKIOS D!!KNLD D!!KPGT DIIKSSS ~ 
..,J RDEVFLIG 000351 DftK1CO D!!KBLD DftKCFG DIIKCFH D!!KCPO DftKCPT DftKCKP DHKCKS DftKCNS D!!KCPI D!!KCPS D!!KCPV '" 0 ..., 

DftKCQP DHKCQR DftKCSB DftKCSO DftKDAS DIIKDEF DfilKDIA DftKDS E DftKGRP DftKBVD D!!KIOS DftKLOG CD 
ttl DftKftCC DftK!!NI DftKftON DftKNES DftKNET DftKNLD D!!KNLE DftKPGT DftKPS A DftKQCN DftKRGl DftKRGB 
'< n 
en D!!KRNB DftKRSE DMKRSP DftKSCN D!!KSEP D!!KSRC DfilKSPL DMKSSS DHKTCS DftKTRH DHKVCH DfilKVDl t1 
c+ DftKVDC D!!KVDD Dl1KVDR D!!KVDS D!!KWRl1 0 
CD RDEVFSEP 000011 D!!KCKP D!!KCKS D!!KCQP D!!KCSO DftKSSP DftKTCS D!!KWR!! en 
• RDEVFTR 000120 DftKACO DftKBSC DftKCCW t!!KCFP DftKCKP D!!KCPI DftKCQP DftKCSE DftKD1S D!!KDEF DMKDGD D!!KDSB en 
1;-1 DftKHVD D!!KIOE DMKIOF DftKIOS D!!KLNK DftKLOG DftKNLD DMKNLE D!!KPAG DftKPGT D!!KRGI D!!KRGB !:tI 
0 Dl1KRSE DftKSPL DftKSSP D!!KSSS D!!KTAP DIIKTCS DMKTDK DMKURT Dl1KV DA D!!KVDC D!!KVDE DftKVDS CD 
~ I"tI ..,. DMKVER DftKVSI CD 
(1 RDEVGRTB 000005 DftKGRF t1 

RDEVGRTY 000009 DMKGRF DMKGRT DHKOPR DftKQCN D!!KVCR CD 
01 I:' 
I:' RDEVHIO 000017 DftKCNS DMKDIA D!!KGRF DftKPSA (1 
~ RDEVHOLD 000008 D!!KGRP CD 

"'d RDEVIDNT 000008 Dl1KCNS D!!KCPI Dl1KTRl1 
t1 RDEVIl1AG 000012 D!!KCKP DMKCKS DftKCQP [ftKCSO DftKSSP DftKTCS DMKWR!! 
0 RDEVIOBL 000005 DftKIOS D!!KPAG t7' ..., RDEVIOCT 000005 Dl1KIOS D!!K!!NI Dl1Kl10N 
CD RDEVIOER 000040 DftKBSC DftKCFP DftKCRS DftKCPS DftKCSO DftKDAS DftKGRF DftKIOE DftKIOS D!!K!!SW DMKRSE DftKRSP 
B D!!KTAP D!!KTRK 
t::I RDEVIRft 000007 D!!KCPO Dl1KIOE DftKNES DftKRLD 
CD RDEVLCEP 000010 D!!KCKP DfilKCPS DHKCQP tftKDIA DHKNLD DftKRNH c+ 
CD RDEVLIOB 000002 D!!KIOS 
t1 RDEVLLEN 000006 Dl1KBLD DHKCPT DftKCQR DftKHVD Dl1KQCN 
II RDEVLBCP 000021 Dl1KCKP DftKCPS DftKCQP DftKDIA DMKBES DftKNET DMKNLD DftKRNH DftKVDS ..... 
I:' RDEVLBKS 000017 DMKCPS D!!KCQP DftKDEP DftKSCN DMKSSS DftKTDK DftKVDA D!!KVtt DftKVDR DftKVDS 
01 RDEVLOAD 000005 DftKCSO D!!KRSP D!!KSEP 
c+ RDEVLOG 000010 DMKCNS D!!KCPV D!!KGRF ..,. 
0 RDEVIUX 000028 D!!KCKP DMKCPI DftKCPS DftKBES DMKNET D!!KNLD DftKRGA DftKRGB DMKRBH D!!KVDS D!!KWRft 
I:' RDEVMAXP 000002 Dl1KRSP Dl1KSSP I 
I RDEVMDL 000025 D!!KACO Dl1KCKP D!!KCPI tftKHVD DftKIOC D!!KIOP DftKNES DftKNLD DftKNLE DftKPAG Dl1KUNT D!!KVDC 
~ D!!KVSI 
a RDEVftORE 000008 DftKGRP ..., 
'" RDEV"OUT 000016 DftKCPS D!!KCQP DftKDAS DftKDSB DftKSCN D!!KSSS DftKVDA DftKVtD D"KVDR D!!KVDS 
• RDEV!A"E 000001 DftKIOC 
CD RDEVNCP 000010 DftKCKP DftKCQP D!!KNLD DftKRNH DftKWR!! 
~ RDEVBICL 000056 D!!KACO D!!KCFT D!!KCKP DMKCPI DftKCPS DftKCQR D!!KDIA DIIKBVD DMKLOG D!!KNES D!!KBET DftKBLD 

D!!KPSA DMKQCB DMKRGI DftKRGB DftKRRH DftKVDS DftKWR!! 



LABEL COUNT REFERENCES 

RDEVNRDY 000048 Dl!KCNS Dl!KCPI Dl!KCPS Dl!KCQP DMKCSO DI!KDAS DMKDIA DI!KIOS DMRRES DMKRET DMKNLD DMKNLE 
DMKRGI DMKRGB DMKRNH DMKRSE DMKRSP DI!KTAP DMKVDE 

RDEVOV.LY 000004 DMKCQP Dl!KCSO DMKRSP DMKVDR 
RDEVOWN 000026 Dl!KCFG Dl!KCFH DMKCPI tl!KCPS DMKCQP DI!KDAS DMKDSB DMKHVt DMKLOG DMKNLD DMKSNC DMKSSS 

DI!KTCS Dl!KVCH DMKVDA DMKVDC DMKVDD DMKVDS 
RDEVPAGE 000008 DMKPGr DMKUSO 
RDEVPDLt 000003 DMKNES DMKRGA 
RDEVPNT 000014 DMKCPI DMKPGT DMKTDK DMKUSO DftKVDC 
RDEVPREF 000011 DMKCKS DMKCPI DMKPGT IlMKVDA DMKVDC 
RDEVPREP 000015 DMKCNS DMKDIA DMKVDA 
RDEVPSUP 000015 DMKBLD DMKCFT DMKCNS IlMKCQR DMKLOG 
RDEVPTTC 000006 DMKCNS DMKCPI DMKNES DMKNLD DMKTRM 
RDEVPURG 000005 DMKCQP DMKCSO DftKRSP tl!KTCS 
RDEVQCNT 000010 DMKENT DMKIOS DftKMON 
RDEVRACT 000012 DMKIOS 
RDEVRCNT 000013 DMKCNS 
RDEVRCVY 000016 DMKCPS DMKDIA DI!KNES DI!KNLD DMKNLE DI!KRNH DI!KVCH DMKV:OC DMKVDS 
RDEVREAD 000008 DI!KGRF 
RDEVRECS 000010 DMKCKP DMKCKS DMKDMP DI!KPGT DMKUSO DMKWRM 
RDEVREST 000004 DI!KCNS 
RDEVRSTR 000011 DMKCSO DI!KRSE DMKRSP n RDEVRSVD 000018 DMKCPS DI!KNES DI!KNET DMKNLD DMKNLE DMKRGA DMKRGB DMKRNH DMKVCH DI!KVDC DMKVDS '"d 
RDEVRUN 000011 DMKCPI DMKDIA DI!KGRF 

t-t RDEVSADN 000005 DI!KCCW DMKCNS DMKIOC DI!KNES J» 
RDEVSCED 000014 DMKCPS DMKIOS DMKRNH DMKVCH 1:1' 
RDEVSEL 000007 DMKDSB DMKSSS CD 

RDEVSEP 000012 DMKCKP DMKCQP DI!KCSO DI!KRSP DI!KSEP DI!KWRM 7 
RDEVSER 000055 DMKCFG DI!KCKS DMKCPI tl!KCPS DMKCQG DI!KCQF DMKDAS DMKDEF DMI<DSB DMKIOE DMKLOG DMKMNI rt 

DMKMON DMKSCN DMKSSS DMKVDA DI!KVDD DMKVDE DI!KVER DMKW:RM 0 
I n RDEVSIZE 000005 DMKLOG DMKSCN DMKSSP DMKSSS CiC '"d RDEVSKUP 000004 DMKIOS DMKMON 0 

tj RDEVSLOW 000009 DMKCQP DMKNES DMKRNH P, 
d 1-1' RDEVSPAC 000004 DMKCSO DMKRSP ~ H RDEVSPL 000038 DMKACO DMKCKP DMKCKS DMKCPS DMKCQP DMKCSB DMKCSO DMKRSE CD CD DMRRSP DMKSPL DMKVCH DMKVDA 

0 DMKVDC DMKVDS DMKWRM n rt RDEVSTAT 000237 DMKACO DMKCCH DMKCFO DMKCKP DMKCKS DI!KCNS DMKCPB DMKCPI DMI<CPS DMKCPV DMKCQP DMKCSB H 0 
H DMKCSO DMKDAS DMKDEF DI!KDIA DMKDSB DI!KENT DMKGRF DMKIOE DMKIOS DMKLOG DMKMCC DMKMNI 0 

rn 1-1' DMKMSW DMKNES DMKNET DMKRLD DMKNLE DMKRGA DI!KRGB DMKRNH DMKRSE DMKRSP DMKSCN DI!KSPL rn CD DHKSSS DMKTAP DI!KVCH DMKVDA DMKVDC DI!KVDD DI!KVDE DI!KVDR DMKVDS DI!KVER DMKWRH rn !:tI RDEVSTA2 000056 DMKCNS DI!KCPI DI!KCQP DMKCSO DI!KGRF DMKIOS DMKNLD I:MKQCN DftKRSP DMKTCS DMKVSI CD RDEVSYNC 000007 DI!KCNS t-h 
RDEVSYS 000027 DftKCFO DftKCPI DftKCPS DftKCQP DMKDAS DftKDSE DI!KLOG DMKMCC DMKftNI DMKSSS DMKVCH DMKVDA CD 

H -" DMKVDC DMKVDD DftKVDR DMKVDS CD I RDEVTBTU 000003 DMKNES DMKRNH ~ W 
000002 0 0\ RDEVTCTL DftKNES 

CD U1 RDEVTERft 000015 DMKCSO DMKRSE DftKRSP 



....a 
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n 
I I'tI 

W 
0\ t'"4 
0\ I» 

RDEVTEXT 000012 DMKCFT DftKCQR DMKGRF t:1' 
RDEVTFLG 000084 DMKCFT DMKCNS DMKCPI DftKCPV DMKCQR Dl!KDIA DMKGRF DMKNLD DMKTRM (1) 

H RDEVTMAT 000006 DMKACO DMKCKP DMKDIA DMKVDR DMKVDS ...... 
!:XI I 
DC RDEVTMCD 000034 DMKCFT DMKCNS DMKCPI t!KCQR DMKGRF DMKHVD DMKIOC DMKIHS DMKNLD DMKQCN DMKTRM r+ 

RDEVTRQ 000005 DMKGRF 0 
<: I 
DC RDEVTYPC 000337 DMKACO D!KBLD DMKCCW DMKCFM DMKCFO DMKCFT DMKCKP DMKCNS DMKCPI D!KCPS D!KCPV DMKCQG :3 

....... DMKCQP DMKCQR DMKCQY DMKCSB DMKCSO DMKDEF DMKDIA D!KDMP DMKGRF D!KHVD DMKIOC D!KIOE 0 
w DMKIOF D!KIOS DMKLNK DMKLOG DMKLOH DMK!CC D!KMNI DHKHCN DMKHSW DMKNES DMKNET DMKNLD ~ 
...,J = 0 DMKNLE DMKOPR D!KPSA t!KQCN DMKRGA D!KRNH DMKRSE DMKRSP DMKSCN DMKSSP DMKSSS DMKUSO ...... 

DMKVCH DMKVCN D!KVDA D!KVDC DMKVDD D!KVDE DMKVDR D!KVDS DMKVER D!KVSI D!KWRM (1) 
til RDEVTYPE 000469 DMKACO DMKATS DMKBLD DMKCCW DMKCFC DMKCFG DMKCFH D!KCFM DMKCFO D!KCFP D!KCFT D!KCKP "< n 
en DMKCKS DMKCNS DMKCPI D!KCPS DMKCPU DMKCPV D!KCQG D!KCCP DMKCQR D!KCQY D!KCSB DMKCSO 11 
r+ DMKDAS DMKDIA DMKDMP D!KDRD DMKDSB DMKGRF DMKHVD D!KICC DMKIOE D!KIOF D!KIOG DMKIOS 0 
(1) en 
iii DMKLNK DMKLOG DMKLOH DMK!ON DMKMSW DMKNES DMKNLD DMKNLE DMKOPB DMKPAG DMKPGS DMKPGT en 

DMKPTR DMKQCN DMKRGA DI!KRSE DMKBSP DMKSEP DMKSNC DMKSPL DMKSSP DMKSSS DMKTAP DMKTCS 
t'"4 DMKTDK DMKUSO DMKVCH DI!KVCN DMKVDl DMKVDC DMKVDD DMKVDE DMKVDB DMKVDS DI!KVER DMKWRM !:O 
0 (1) 

\Q RDEVUSC8 000002 DMKCNS DMKNES t-+i ..... RDEVUSER 000041 DMKBLD DMKCCW DMKCFO D!KCNS DMKCPI DMKCPS DMKCPV DI!KCCP DMKCSE D!KCSO DMKDII DMKGRF (1) 

0 DMKIOS DMKLOG DMKMCC DMKNES DMKNET DtlKNLD DMKNLE DMKPSA DMKSSS DMKVDA DMKVDD DMKVDR 11 
(1) 

I» DMKVDS 1:1 
1:1 RDEVWAII 000014 DMKRGA DMKBGB 0 
PI RDEVWAIT 000008 DMKNES DMKRNH 

(1) 

I'tI RDEVXSEP 000009 DMKCKP DMKCKS DMKCQP DMKCSO DMKSSP DMKTCS DMKWRM 
11 BDEV333V 000005 DMKIOS DMKLOG DMKVDA 0 
t:1' RDRCHN 000013 DMKCKS DMKDMP DMKMIA DMKNLE DMKSPL DMKWBH 
...... READ 000024 DMKDIR DMKLDOOE DMKLNK DHKSPL DMKVSP 
(1) READBUF 000005 DMKDSB DMKGRF DMKRNH DI!KRSE s 

READER1 000002 DMKVSP 
~ READNRM 000002 DMKRNH (1) 
r+ RECBLOK 000053 DMKCKP DMKCKS DI!KCPI DtlKDMP DMKPGT D!KRSP DI!KSPL D!KVSP DMKWBM 
(1) RECCCPD 000004 DMKIOF DMKIOG 
11 RECCYL 000031 DMKCKP DMKCKS DMKCPI DtlKDMP DMKPGT DI!KRSP DMKVSP DMKWB! 
iii ..... RECFLAGl 000018 DMKIOF DMKIOG 
1:1 RECFLAG2 000004 DPIKIOG 
I» RECMAP 000037 DMKCKS DMKCPI DMKDMP D!KPGT DMKRSP DMKVSP t+ ..... RECMAX 000012 DMKCKP DMKCKS DMKCPI DMKPGT 
0 RECMODE 000005 DMKIOG DMKMCH 
t::S 
I RECNXT 000013 DMKIOF DMKIOG 
I RECOVRPT 000006 DMKMCH 
~ RECPAG 000006 DMKIOF DMKIOG 0 
...... RECPAGDN 000001 DPIKIOG 
c:= RECPAGFA 000007 DPIKIOG • RECPAGFL 000006 DPIKIOF DPIKIOG CD 

RECPAGFPI 000003 DMKIOG 
....a RECPAGFR 000002 DMKIOG 

RECPAGIU 000003 DPIKIOF DPIKIOG 



LABEL COUNT REFERENCES 

RECPHT 000032 DMKCKP DMKCKS DKKCPI DMKDKP DMKPGT DftKRSF DMKSPL DMKVSP DMlKWRK 
RECSIZE 000019 DMKCKP D~KCKS DKKCPI DMKPGT DKKRSP DMKS1?L DMKUSO DI1KVSP DH1KWRK 
RECUSED 000025 DI1KCKP DMKCKS DKKCPI DMKDKP DKKPGT DMKRSF DftKVSP DMKWBM 
REGSAV 000004 DMKFMT 
RESET 000004 DKKCFC DMKEXT DKKFMT DMKMCT 
RESTDEV 000001 DMKCCH 
RETREG 000002 DMKLDOOE 
RETRYSW OOOOOJ DMKCHS 
RETT 000003 Dl'!KLDOOE 
RSPBF1IO 000005 Dl'!KRSP 
RSPBF1VL 000006 DMKRSP 
BSPBF2IO 000004 DMKRSP 
RSPBF2VL 000005 DMKRSP 
RSPDPAGE 000019 DMKRSP DMKSPL DMKTCS 
RSPDPAG2 000007 Dl'!KRSP 
RSPFLAGl 000018 DMKRSP 
RSPLCTL 000014 DMKCKP DMKCQP DMKCSO Dl'!KRSP DftKSPL DMKTCS 
RSPMISC 000006 DMKCSO DMKRSP 
RSPRPAGE 000032 DMKRSP DMKSPL DMKTCS 
RSPRPAG2 000007 DMKRSP DMKTCS 
RSPRSTRT 000007 DMKRSP 
RSPSFBLK 000018 DMKCKP DMKCQP DKKCSO DMKRSP DMKSPL n 
RSPSIZE 000005 DMKRSP DMKSPL tt1 
RSPVPAGE 000013 Dl'!KRSP DMKSPL DKKTCS t-t RSPVPAG2 000011 DKKRSP p) 

RSPXBLOK 0000('1 DMKTCS C-
CD RSPXCHR 000002 DMKTCS 
~ RSPXCMOD 000002 DMKTCS 

RSPXCRWC 000001 DMKTCS t1' 
0 n RSPXFCB 000002 DMKTCS I tt1 RSPXSIZE 000002 DMKCPI IJI 

t::I RSRTNPSW 000005 DMKAPI DMKDMP DKKMCT 0 
~ ..." RTCODEO 000002 DMKEIG c: t1 RTCODEl 000004 DMKEIG DMKSEV DKKSIX ~ CD CD 0 RTCODE2 000004 DMKEIG DMKSEV DKKSIX 

t1' BTCODE3 000007 DKKEIG DMKSEV DKKSIX n 0 RTCODE4 000010 DKKEIG DMKSEV DKKSIX t1 t1 0 ..." RTCODE5 000004 DMKEIG DMKSEV DMKSIX til CD RTCODE7 000004 DKKSEV til til 
RUR 000002 DP!KCFC DMKTRA !:tI 
BURCRO 000012 DKKAPI DKKCPI DKKDSP DMKEXT DMKPRG DMKPRV DKKSVC CD 
RUNCRl 000003 DMKAPI DMKCPI DKKDSP ~ 

CD .... RURPSW 000016 DMKDSP DMKSVC t1 I BUHUSER 000036 DMKAPI DMKCDS DMKCFP DMKCPI DKKDIA DMKDSF DMKIOS DMKLOG DI1KMCH DMKMCT DMKPRG DMKPSA CD W DMKSCH DMKSVC DMKTHI DMKUSO DMKVCA I:' 0\ 0 ...,J BO 00784] DMKACO DMKALG DMKAPI D!KATS DHKBLD DMKBSC DMKCCH Df!KCCW DMKCDE DMKCDM DMKCDS DMKCFC CD 



-t. LABEL COUNT REFERENCES (1 
I ttl 

w 
0'\ I:"'" 
ex> DftKCFD DftKCFG DIIKCFH DBKCFB DBKCFO DBKCF!? Df!!KCFS DBKCFT DBKCKP DIIKCKS DIIKCLK DBKCNS S» 

DftKCPB DftKCPI DftKCPS DBKCPU DBKCPV DBKCQG D!lKCQH D!lKCCP DftKCQR DftKCQY DftKCSB DftKCSO t:r 
(1) 

H DftKCSP DftKCSQ DftKCST DftKCSU DftKCSV Df!!KCV'I DftKD1S DBKDDR DBKDE! DBKDGD DftKDIA DftKDIB ..... 
tIS DftKDIR DBKDIIP DftKDRD DBKDSB LftKDSP DBKEIG DBKENT DBKERH DftKEXT DftKFHT DBKFRE DftKGIO I 
or c-t DftKGRF DftKGRT DftKHVC DftKHVD DftKlftG D!KIOC DI'lKIOE DBKICF Df!!KIOG DftKIOS DHKISB DftKJRL 0 
<: DftKLDOOE DIIKLNK DftKLOC DftKLOG DftKLOH DftKLOK D!lKBCC DBKftCt DHKtICH DftKftCT DftKftIl DMKI!!D • or DftKftNI DIUt!lOB DftKftSG DftKftSW DMKNEM DMKBES DftKBET DI'lKNLt DMKBLE D!lKNftT DftKOPR DMKPAG or 
"- 0 
eN DMKPGS DftItPGT DftKPRG DMKPRV DftKPSl DI'lKPTB DftKQCB DftKRGA DftKRGB DIlKRND DftKRNH DftKRPA 01 
..,J DMKRSE DIURSP DMKSAV DftKSCH DftKSCN DBKSEF DI'IKSEV DBKSIX D!lKSBC DMKSPL DMKSSP DMKSSS s:: 
0 DMKSTK DftKSVC D!!IKTAP DI'lKTCS D!!IKTDK DBKTHI DI'IKTBR DBKTRA DMKTRC D!lKTRD D!!IKTRK D!lKTRB ..... 

(1) 
til DftKUDR DftItUDU DBKUBT D!!IKUSO DIlKVAT DIIKiC! DIIKiCH DIlKVCN D!lKVDI D!!IKiDC D!lKiDD DftKVDE 

"'<: D!!IKVDR D!!IKVDS DIlKiER DIIKiIO DIIKVftA DI'IKVI'IC DMKVIlI DBKVSI D!!IKiSP D!lKVSQ DIIKWR!I n rn t1 
r+ Rl 014260 DftKACO DI'IKILG DIIKIPI DIIKITS DIIKBLD DBKBSC DBKCCH DBKCCW DBKCDE DBKCD!!I DBKCDS D!!IKCFC 0 
(1) D!!ItCFD D!!IKCFG DftKCFH DBKCFft DBKCFO DBKCFr- DBKCFS DBKCPT DMKCKP DftKCKS DBKCLK DftKCHS en 
II D!!KCPB D!!KCPI DBKCPS DBKCPU DBKCPV DIIKCQG DBKCQH DBKCQP DBKCQB DBKCQY DBKCSB DBKCSO rn 
t-l DftKCSP DBKCSQ DBKCST DBKCSU DBKCSi DBKCiT DBKDIS DBKDDR DIlKDEF DIlKDGD DIlKDII DIlKDIB !:o 
0 D!!KDIR DBKDBP DftKDRD DMKDSB DBKDSP DBKEIG DIIKEBT DIIKER! DIIKEXT DIIKFBT DIIKFRE DIIKGIO (1) 

Ul DMKGRF D!!IKGRT DftKHiC DIiKHiD DI'IKIIiG DIIKIOE DIIKIOF DIIKIOG DIIKIOS DIlKISft DIIKJRL DIIKLDOOE ..... 
1-'- (1) 
0 DftKLBK DftKLOC DIIKLOG DIIKLOH DftKLOK D!!IKBCC DIIKBCD DIIKBCH DftKIlCT DIIKIl1I DIIKI!!D DIIKftNI t1 

D!!IK!!IOB DftKI'ISG D!!IKBSW DIIKBEII DIIKIES DIIKIET DBKILD DBKNL! DBKB!!IT DIlKOPR DftKPAG DftKPGS (1) 
I» D!!IKPGT DftKPRG DftKPBi DftKPSA DftKPTR DIIKQCIt DI'IKRGA DI'IKRGB DMKRBD DBKRNH DBKRPI DBKRSE t:I :::s n 
p" DMKRSP DBItSAV DBKSCH DI'IKSCI DBKSEP DIIKSEV DBKSIX DBKSIC DIlKSPL DIlKSSP DIlKSSS DIIKSTK (1) 

ttl D!!IKSiC DftKTAP DBKTCS DIIKTDK DIIKTHI DIIKTIIB DIIKTRI DIIKTBC DftKTRD DBKTBK DIIKTRft DIlKUDR 
t1 D!!IKUDU DftKUIT DBKUSO DftKVAT D!lKiCA DIiKiCH DIIKVCN DIiKiDl DftKVDC DIlKVDD DftKVDE DIIKVDR 
0 DftKVDS DftKiER DftKiIO DIIKVIIA DIiKillC DIIKVIU DIIKVS1 D!lKiSP DIlKVSQ DIlKWRII 
t:r Rl0 002529 DftKACO DBKALG DBKAPI DBKATS DftItBLD DIlKBSC DIIKCCH DIIKCCW DIIKCDE DftKCDIl DIIKCDS DIIKCFD ..... 
(1) D!!IKCFG DIIKCFH DMKCFO DIIKCFP DftKCFS DIIKCFT DIIKCKP DIIKCKS DIlKCNS DIIKCPB DIlKCPI DIIKCPS 
B DMKCPU DftKCPi DIIKCQG DIIKCQH DIIKCQP DIIKCQR DBKCQY DMKCSE DIIKCSO DIIKCSP DIIKCSQ DIIKCST 
t:j DftKCSU DIIKCSV DftKCVT DIIKDAS DftKDDR DIIKDEF DPlKDGD DBKDIA DftKDIB DIIKDIR DIIKDftP DBKDRD 
(1) DMKDSB DMKDSP DBKERM DMKFIIT DMKFRE DIIKGIC DBKGRF DMKHiC DI!KHVD DMKIOE DftKIOF DMKIOG 
r+ DIIKIOS DMKISM DftKJRL DIIKLDOOE DftKLBK DI'IKLOC D!lKLOG DIIKLCH DftKLOK DBKIICC DBKftCD DBKBCH (1) 
t1 DftKIICT DBKftII DMKBID DBKftBI DBKI!ON DBKIISG DIIKMSW DHKNES DMKNET DMKNLD DMKNLE DIIKOPR 
!ill DftKPAG DMKPGS DftKPGT DMKPRG DftKPRV DIIKPSI DBKPTR DIIKQCN DMKRGA DMKRGB DMKRBD DMKRBH ..... 

DftKRSE DMKRSP DBKSAV DIIKSCH DBKSCN DBKSE]? DIIKSNC DMKSPL DftKSSP DftKSSS DftKSTK DftKSVC t1 
III DHKTIP DftKTCS DftKTDK DftKTHI DftKTftR DHKTRC DIIKTRD DftKTRK DftKUDR DftKUDU DftKUNT DMKUSO 
r+ DHKVAT DMKVCA DftKVCH DPlKVCN DHKVDA DIIKVDC DIIKVDD DIIKVDE DftKVDR DftKVDS DftKVER DIIKVIO ..... 

DftKVftA DftKVftC DHKVftI DIIKVSI D!!KVSP DftKVSQ DMKWRM 0 
t:j Bl1 001780 DMKACO DMKALG DIIKAPI I:IIKATS DftKBLD D!lKBSC DIIKCCH DIIKCCW DIIKCDE DftKCD!! DIIKCDS D!!KCFC 
I DHKCFD DftKCFG DftKCFH DftKCFft DftKCFO DIIKCF]? DIIKCFS DIIKCFT DIIKCKP DIIKCKS DIIKCLK DftKCNS I 
~ DftKCPB DftKCPI DftKCPS DIIKCPU DftKCPV DIIKCQG DIIKCQH DftKCC!? DftKCQR DIIKCQY DftKCSB DftKCSO 
0 DftKCSP DftKCSQ DftKCST DIIKCSU DftKCSV DBKDAS DBKDDR DIIKD!F DIlKDGD DIlKDIA DIlKDIB DIlKDIR ..... DftKDIlP DIIKDRD DIIKDSB DHKDSP DIlKENT DBKERII DI!KEXT DIIKFl'!T DIlKFR! DIlKGIO DIlKGRF DIIKGRT s:: • DHKHVC DftKHVD DftKIOC DIIKIOE DftKIOF DIIKIOG Dl'!KIOS DIIKIS l'! DBKJRL DIlKLNK DIIKLOG DftKLOH 
(1) DIIKLOK DftKftCC DftKftCD DIIKftCH DIIKl'!CT DIIKBI! DBKBID DBKIINI DftKftON DIlKBSG DIIKftSW DftKNE" 
..... DftKBES DftKNET DftKBLD DIIKBLE DftKPAG DBKPGS DP.KPGT DtIKPRG DftKPRV DftKPSA DftKPTR DftKQCN 

DIIKRGA DftKRGB DftKRND Dl'!KRNH DftKRPA DftKRSE Dl'!KRSP DBKS!V DIIKSCH DftKSCN DIIKSEP DIIKSBC 



LABEL COUNT REFERENCES 

DMKSPL DMKSSP DKKSSS DKKSTK DKKSVC DKKTAF DKKTCS DKKTDK DKKT HI DKKTKR DKKTRA DMKTRC 
DKKTRD DMKTRK DMKTRM DMKUDR DKKUDU DMKUNT DKKUSO DMKV AT DKKVCA DMKVCH DMKVCN DMKVDA 
DKKVDC DMKVDD DKKVDE DKKVDR DMKVDS DMKVER DMKVIO DMKVKA DMKVMC DKKVKI DMKVSI DMKVSP 
DMKVSQ DMKWRM 

R12 002131 DMKACO DMKALG DMKAPI DMKATS DMKBLD DMKBSC DMKCCH DMKCCW DMKCDB DKKCDM DMKCDS DMKCFC 
DMKCFD DMKCFG DMKCFH DMKCFM DKKCPO DMKCFP DMKCFS DMKCFT DMKCKP DMKCKS DMKCLK DMKCNS 
DKKCPB DMKCPI DMKCPS DI!KCPU DMKCPV DMKCQG DMKCQH DMKCCP DKKCQR DKKCQY DKKCSB DKKCSO 
DMKCSP DKKCSQ DKKCST DMKCSU DKKCSV DMKDAS DMKDDR DMKDEF DMKDGD DKKDIA DKKDIB DKKDIR 
DKKDMP DMKDRD DKKDSB DMKDSP DMKEIG DI!KENT DI!KERI! DMKEXT DMKFMT DKKFRE DKKGIO DMKGRF 
DMKGRT DMKHVC DKKHVD D!KIKG DKKIOC DMKIOE DHKIOF DMKIOG DMKIOS DKKISM DKKJRL DKKLDOOE 
DMKLNK DMKLOC DKKLOG DHKLOH DMKLOK DHKMCC DMKKCD DMKKCH DMKKCT DMKKIA DKKKID DKKKNI 
DKKMON DKKMSG DMKMSW DKKNEM DKKNES DMKNET DMKNLD DMKNLE DMKNKT DMKPAG DMKPGS DMKPGT 
DKKPRG DMKPRV DKKPSA DMKPTR DHKQCN D!KRGA DMKRGB DMKRND DMKRNH DMKRPI DKKRSE DKKRSP 
DMKSAV DKKSCH DMKSEP DKKSEV DKKSIX D!KSNC DMKSPL DMKSSP DKKSSS DKKSTK DKKSVC DMKTAP 
DKKTCS DKKTDK DMKTHI DMKTMR DMKTRA DMKTHC DMKTRD DMKTRK DKKTRK DMKUDR DKKUDU DKKUNT 
DKKUSO DKKVAT DKKVCA DMKVCH DMKVCN DMKVDA DKKVDC DMKvrD DMKVDE DMKVDR DKKVDS DKKVER 
DKKVIO DMKVMA DMKVMC DMKVKI DMKVSI D!KVSF DKKVSQ DKKWRK 

R13 000751 DMKACO DMKALG DKKAPI DKKATS DHKBLD DKKBSC DI!KCCH DI!KCCW DMKCDE DMKCDM DKKCDS DMKCPC 
DMKCFD DMKCFG DKKCFH DKKCFK DKKCFO D!KCFP DKKCFS D!KCFT DKKCKP DKKCKS DKKCLK DMKCNS 
DMKCPB DMKCPI DKKCPS DMKCPU DMKCPV DMKCQG DMKCQH DKKCQP DMKCQR DMKCQY DKKCSB DKKCSO 
DKKCSP DMKCSQ DMKCST DKKCSU DKKCSV DHKDAS DMKDDR DMKDEF DMKDG£ DMKDIA DKKDIB DKKDIR 
DKKDKP DKKDRD DKKDSB DMKDSP DKKEIG DMKENT D!KERI! DMKEXT DMKFKT DKKFRE DKKGIO DKKGRF n 
DKKGRT DKKHVC DKKHVD DMKIKG DKKIOC DKKIOE DMKIOF DMKIOG DMKIOS DMKISK DKKJRL DKKLDOOE I'd 

DKKLNK DMKLOG DHKLOH DMKMCC DMKMCD DMK!CH DMKMIA DKK!ID DMKMNI DMKMON DMKftSG DKKHSW t"1 
DKKNEM DMKNES DMKNET DMKNLD DMKNLE DMKPAG DHKPGS DMKPGT DMKPRG DMKPRV DMKPTR DMKQCN ell 
DKKRGA DMKRGB DMKRND DMKRNH DKKRPI DMKRSE DKKRSP DMKS AV DMKSCH DMKSEP DKKSEV DKKSIX tr 

('D 
DMKSNC DKKSPL DKKSSP DKKSSS DMKSVC DMKT1P DKKTCS DMKTDK DftKTHI DKKTftR DftKTRA DMKTRC I-' 
DMKTRD DMKTRK DKKTRM DHKUDR DKKUDU DMKUNT DMKUSO DMKVAT DMKVCA DMKVCH DMKVCN DMKVDA I 

DMKVDC DMKVDD DftKVDE D!KVDR DMKVDS DKKVER DMKVKA DMKVHC DMKVKI DMKVSI DMKVSP DKKWRM rl" 
0 n R14 007292 DMKACO DMK1LG DKKAPI DMKATS DMKBLD DKKBSC D!KCCH DKKCCW DKKCDE DKKCDM DMKCDS DKKCFC I 

I'd DMKCFD DMKCFG DKKCFH DKKCFK DKKCFO D!KCFP DKKCFS DKKCFT DKKCKP DMKCKS DMKCLK DMKCNS tJ: 
0 

~ DMKCPB DKKCPI DKKCPS DMKCPU DKKCPV DKKCQG DKKCQH DKKCCP DKKCQR DKKCQY DKKCSB DHKCSO Pol 
~. DKKCSP DKKCSQ DMKCST D!KCSU DftKCSV DKKCVT D!KD1S DMKDDR DMKDEF DMKDGD DMKDIA DftKDIB d 
H DftKDIR DKKDKP DMKDRD DMKDSB DMKDSP DMKEIG DMKENT DMKER! DMKEXT DMKFMT DMKFRE DMKGIO I-' 
('D ('D 
0 DMKGRF DMKGRT DI!KHVC D!KHVD D!KII!G D!KIOE D!KIOF DMKIOG DKKIOS DMKISM DMKJRL DKKLDOOE 
rl" DftKLNK DMKLOC DKKLOG DftKLOH DI!KLOK DMK!CC DMK!CD DMKHCH DHKKCT DKKK II DMKKID DKKKNI n 
0 DKKMON DMKMSG DKKKSW DMKNES DKKNET DKKNLD D!KNLE DMKNKT DKKOPR DMKPIG DKKPGS DKKPGT H 
H 0 
~. DKKPRG DKKPRV DMKPSA DKKPTR DKKQCN DKKRGI DKKRGB DMKRND DKKRNH DKKRPI DKKRSE DKKRSP rn 
('D DftKS1V DKKSCH DMKSCN DKKSEP DKKSEV DKKSIX DKKSNC DMKSPL DMKSSP DMKSSS DMKSTK DKKSVC rn rn 

DKKTAP DKKTCS DMKTDK DHKTHI DMKTftR DMKTRI DMKTRC DMKTRD DMKTRK DKKUDR DMKUDU DMKUNT !:O 
DKKUSO DMKVAT DKKVCA DMKVCH DHKVCN DMKVDl DMKVDC DMKV£D DKKVDE DMKVDR DMKVDS DKKVER ('D 

DKKVIO DKKYlU DKKVKC DKKVKI DMKVSI DMKVSF DMKVSQ DMKWRM I-t! 
('D - R15 011326 DKK1CO DKKALG DKKAPI DKKATS DKKBLD DKKBSC D!!KCCH D!!KCCW DKKCDB DKKCDft DKKCDS DMKCFC H 

I DKKCPD DKKCFG DKKCFH DKKCFK DKKCFO DMKCFP DI!KCFS DMKCFT DKKCKP D!KCKS DMKCLK DMKCNS ('D 
w DKKCPB DMKCPI DI!KCPS DKKCPU DKKCPV DKKCQG D!KCQH DMKCCP D!KCQB DMKCQY DI!KCSB DKKCSO t;j 
0\ 0 
\0 DMKCSP DMKCSQ DMKCST DMKCSU DKKCSV DMKCVT D!KDAS DKKDDB DMKDEP DMKDGD DMKDIA DI!KDIB ('D 



...,\ LABEL COUNT REFERENCES n 
I I'tI 

W 
t-4 ...,J 

0 DKKDIR DKKDKP DBKDRD DBKDSB DBKDSP DBKEIG DBKEIT DBKERB DBKEXT DIlKFKT DIlKFRE DKKGIO ~ 
tT 

DBKGRF DKKGRT DBKBVC DKKBVD DKKlftG DftKIOE DBKIOF DKKIOG DBKIOS DKKISK DftKJRL DKKLDOOE CD 
H DBKLNK DBKLOC DKKLOG DBKLOB DBKLOK DKKBCC DKKKCD DftKKCB DKKKCT DftKBIA DBKBID DKKKNI ..... 
tD DKKBON DKKKSG DKKKSW D!!KNEB DKKNES D!!KIET D!!KILD D!!KILE DBKIKT DftKOPR DftKPAG DBKPGS I 
01 c+ 

DBKPGT DBKPRG DftKPRV D!!KPSA DKKPTR D!!KQCB DKKRGl DBKRGE DKKRND DKKRNB DKKRPl DftKRSE 0 
c:t DftKRSP DBKSAV DBKSCB DKKSCN D!!KSEP DftKSEV DI!KSIX DKKS BC DI!KSPL DftKSSP DKKSSS DKKSTK I 
01 3 

...... DKKSVC DKKTAP DKKTCS D!!KTDK DKKTBI D!!KTBB DI!KTRl DI!KTRC DI!KTRD DKKTRK DftKUDR DBKUDU 0 
w DBKUNT DBKUSO DBKVAT DKKVCA DBKVCH DBKVCN DKKVDl DKKVtC DftKVDD DBKVDE DftKVDR DBKVDS j;lI 
...,J DKKVER DKKVIO DKKVKl DI'IKVftC DI!KVKI D!!KVSI DBKVSP DKKVSQ DftKW RK = 0 ..... R2 009554 DBKACO DBKILG DBKlPI DI!KATS DBKBLD DBKBSC DKKCCB DI!KCCW DKKCDE DKKCDK DftKCDS DKKCFC CD 
til DKKCFD DKKCFG DKKCFH DKKCFK DKKCFO DBKCFF DI!KCFS DKKCFT DKKCKP DBKCKS DI!KCLK DKKCNS n "< DKKCPB DKKCPI DI!KCPS DKKCPU DKKCPV DI!KCQG DBKCQH DKKC~P DI!KCQR DKKCQY DBKCSB DBKCSO Ul t1 
c+ DftKCSP DKKCSQ DBKCST DI!KCSU DBKCSV DKKCVT DBKDAS DBKDDB DKKDEF DBKDGD DBKDIA DBKDIB 0 
CD DBKDIR DBKDBP DBKDRD DKKDSB D!!KDSP DKKEIG DKKENT DftKERI! DftKEXT DBKFKT DKKFRE DKKGIO Ul 
EI DKKGRF DKKGRT DBKHVC DKKBVD DKKIKG DKKIOE DI!KIOF DKKIOG DKKIOS DBKISK DKKJRL DKKLDOOE Ul 

t-4 DKKLNK DKKLOC DKKLOG DKKLOH DMKLOK DI!KBCC DI!KI!CD DKKI!CB DKKBCT DBKBIl DBKBID DBKKNI ~ 

0 DBKBON DMKHSG DKKKSW DttKNEK DBKNES D!!KNET DKKNLD DKKBLE DKKNKT DKKOPR DBKPAG DKKPGS CD 
u::. H'I ..... DKKPGT DKKPRG DKKPRV DKKPSA D!lKPTR DBKQCN DBKRGA D!!KRGE DKKRND DKKRNB DBKRPA DKKRSE CD 
n DKKRSP DKKSAV DKKSCH DKKSCN DPiKSEP D!!KSEV DBKSIX D!!KS BC D!!KSPL DKKSSP D!!KSSS DPlKSTK t1 

DPlKSVC DPiKTAP DKKTCS DI!KTDK DKKTHI DI!KT!!Il DBKTRA DI!KTRC DBKTRD DKKTRK DBKTRM DMKUDR CD 
S» t:I 
t:I DKKUDU DMKUNT DMKUSO DKKVA'I DKKVCA DI!KVCB DBKVCN D!!KVDA D!!KVDC D!!KV DD DMKVDE DKKVDR n 
j;lI DMKVDS DKKVER DKKVIO D!!KVKA DKKV!!C DKKVMI DBKVSI DKKVSP DBKVSQ DBKWRK CD 

to R.3 006180 DPiKACO DPiKALG DKKAPI DMKATS DKKBLD DBKESC DMKCCB DBKCCW DKKCDE DKKCDK DKKCDS DKKCFC 
t1 DKKCFD DKKCFG DKKCFB DKKCFK DKKCFO D!!KCFF D!!KCFS DKKCFT DKKCKP DBKCKS DKKCNS DBKCPB 
0 DPlKCPI DPlKCPS DMKCPU DBKCPV D!!KCQG DBKCQB D!!KCQP DKKCQR DKKCQY DBKCSB DKKCSO DMKCSP 
tT DBKCSQ DMKCST DBKCSU DKKCSV DBKCVT DI!KDAS DBKDDR DBKtEF DBKDGD DKKDIA DKKDIR DKKDKP ..... 
CD DKKDRD DKKDSB D!!KDSP DKKEIG DKKENT DBKER!! DMKEXT DMKFKT DKKFRE DKKGIO DKKGRF DKKGRT 
&II DMKBVC DMKBVD DKKIBG D!!KIOE DBKIOF D!!KIOG DKKIOS DKKIS~ DBKJRL DBKLDOOE DKKLNK DMKLOC 
tj DBKLOG DKKLOH DKKLOK DKKBCC DPlKMCD DBKBCH DI!KKCT DI!KKIA DKKftID DKKKNI DI!KKON DI!KKSG 
CD DKKBSW DKKNEK DKKNES DMKNET DKKNLD D!!KNLE D!!KNMT DKKOPR DKKPAG DBKPGS DKKPGT DMKPRG 
c+ DPlKPRV DMKPSA DPlKPTR DMKQCN D!!KRGA DMKRGE D!!KRND DBKRBH DKKRPl DKKRSE DKKRSP DKKSAV CD 
t1 DMKSCB DKKSCN DKKSEP DPiKSEV DKKSIX DMKSBC DBKSPL DKKSSP DPlKSSS DKKSTK DKKSVC DKKTAP .. DKKTCS DKKTDK DKKTBI DKKTKR DPiKTRA DBK'IRC DMKTRD DPiKT IlK DKKT RK DMKUDR DMKUDU DMKUNT ..... 

DPiKUSO DPlKVAT DMKVCA DBKVCB DKKVCN Df!KVD! DBKVDC DKKVID DPlKV DE DKKVDR DKKVDS DMKVER t:I 
~ DMKVIO DPlKVMA DMKVMC DMKVKI DKKVSI DKKVSF DKKVSQ DKKWIlM 
c+ RI, 004873 DKKACO DKKALG DKKAPI DMKATS DMKBLD DMKBSC Df!KCCH DKKCCW DPlKCDI! DKK CDPI DKKCDS DKKCFC ..... 
0 DPlKCFD DMKCFG DKKCFB DKKCFK DKKCFO D!KCFF DMKCFS DKKCFT DKKCKP DKKCKS DKKCNS DKKCPB 
::s DMKCPI DKKCPS DKKCPU DMKCPV DKKCQG DtlKCQH DKKCQP DBKCQR DMKCQY DMKCSB DKKCSO DKKCSP 
I DBKCSQ DPlKCST DKKCSU DBKCSV DBKDAS DKKDDR D!KDEF DKKI:GI: DBKDIA DKKDIB DBKDIR DKKDBP I 

c:t DMKDRD DMKDSB DMKDSP DI!KEIG DI'IKENT D!!KERI'I Df!KEXT DKKFKT DMKFRE DKKGIO DKKGRF DKKGRT 
0 DBKHVC DMKBVD DKKIKG DKKIOC DKKIOE DBKIOF DI'IKIOG DKKIOS DBKISK DKKJRL DKKLDOOE DKKLNK ..... DPlKLOC DPlKLOG DKKLOB DKKLOK DKKKCC DKKBCD DKKKCB DKK!CT DMKKIA DPlKM ID DKKKNI DKKKON = &II DMKMSG DKKPlSW DKKNEK DKKNES DBKBET DBKBLD DMKNLE D!KBt!'l' DKKOPR DKKPAG DMKPGS DKKPGT 
CD DMKPR~ DMKPRV DKKPSA DBKPTR Dt!KQCN DKKRGA DMKRGB DKKliNI: DKKRNB DKKRSE DKKRSP DKKSAV 
~ DMKSCH DKKSCN DKKSEP Dt!KSEV DKKSIX DMKSBC DBKSPL DKKSSP Dt!KSSS DPlKSTK Dt!KSVC DMKTAP 

DKKTCS DKKTDK DKKTBI DKKTMR DKKTRA Dt!KTRC D!KTRD DKKT RK DKKfRK DPiKU DR DKKUDU DKKUNT 



LABEL COUNT REFERENCES 

DKKUSO DMKVAT DMKVCA D!KVCH DMKVCN D!KVDA DMKVDC DHKVlCD DMKfDE DMKfDR DMKVDS DMKVER 
DftKV10 DftKVMA DMKV!lC D!lKV!l1 D!lKVS1 D!lKVSP D!KVSQ D!lKW Rft 

R5 004606 DMKACO DI!KATS DMKBLD D!KBSC DI1KCCH D!KCCW DMKCDB DftKCtM D!KCDS t!KCFC D!KCFD DMKCFG 
DMKCFH DMKCFM DMKCFO D!KCFP D!!KCFS D!KCFT DMKCKP D!KCKS DMKCNS D!lK CPB DMKCPI DMKCPS 
DftKCPU DMKCPV DI!KCQG DI!KCQH DMKCQP DMKCQa DMKCQY DHKCSB DMKCSO DI!KCSP D!lKCSQ DiiKCST 
DMKCSU DMKCSV DMKCVT D!KDAS DI!KDDR DMKDEF DHKDGD D!lKDIA DMKDIR DMKDMP DMKDRD DMKDSB 
DI!KDSP DI!KENT DI'!KERM D!KEXT D!lKFI!T DMKFRE DMKGIO DI!KGBF DftKGRT DI!K HVC DI'IKHVD DI!KIMG 
DftK10C D!lKIOE DI!KIOF D!KIOG DI!K1OS D!KIS! DI!KJRL DMKLtOOE DKKLNK DI!KLOC D!lKLOG DKKLOH 
DftKLOK DI!KI!CC DMKf!CD DI!KMCH DKK8IA DKKIUt DI!KI!NI DI!KI!CN D!lKI!SG DI!KKSW DKKNEK DKKNES 
DI!KNET DMKNLD DMKNLE DI!KNI!T DI!KOPR D!KPAG D!KPGS DI!KPGT DI!KPRG DKKPRV DKKPSA DI!KPTR 
DI!KQCN DI!KRGA DMKRGB DI!KRNH DI!KRPA DI!KRSE D!KRSP D!KS,A\' DKKSCH DKKSCN DI!KSEP DI!KSNC 
DI!KSPL DI!KSSP DMKSSS D!KSTK DftKSVC DPlKTil? D!KTCS DftKT:CK DKKTHI DI!KTKR DftKTRA DKKTRC 
DMKTRD DI!KTRK DftKTRI! D!KUDR DI!K UDU DI!KUNT DI!KUSO D!lKV AT DI!Kf CA DI!KV CH DftKVCN DI!KVDA 
DI!KVDC DMKVDD D8KVDE D!KVDS DI!KVER DPlKVIC DMKVMA DMKVf!C DMKV!lI DMKVSI DMKVSP DKKVSQ 
DKKWRK 

R6 003264 DMKACO DKKATS DftKBLD D!lKBSC DI!KCCH DPlKCCW DI!KCDB DI!KCDI! DI!KCDS D!lKCFC DftKCFD DKKCFG 
DftKCFH DftKCFft DftKCFO D!KCFP DftKCFS DftKCFT DMKCKP DftKCKS DftKCNS D!lKCPB D!lKCPI DftKCPS 
DftKCPU DftKCPV D!lKCQG DI!KCQP DMKCQR DftKCQY DI!KCSB DI!KCSO DftI<CSP DI!KCSQ DKKCST DMKCSU 
DftKCSV DftKCVT DI!KDAS DftKDDR DMKDEF DHKDGD DI!I<DIA tftKDIB DftKDIR DftKDI!P DI!KDRD DHKDSB 
DftKDSP DftKENT DKKERM DI!KEXT DI!KFftT DftKFRE DftKGIO DI!KGRF DKKGRT DftK HVC DKKHVD DftKIftG 
DKK10C DKK10E DI!KIOF DftK10G DMK10S DftKISI! DI!KJRL DftKLDOO E DftRLNK DftKLOC DI!KLOG DI!KLOH 
DI!KLOK DI!K!lCC DI!KI!CD D!KftCH DKKPlCT· DftK!Il DI!KIUD DI!KftNI DftRftON DBKftSW DftKNES DI!KNET n 
DI!KNLD DI!KNLE DftKNI!T DI!KPAG DI!KPGT DftKPRG DI!KPRV DMKPTR DftI< QCN DftKRGA DftKRGB DftKRND "d 

DI!KRNH DI!KRSE DftKRSP DftKSAV DftKSCH D!KSCN DftI<SEP DftKSNC DftKSPL DftKSSP DftKSSS DKKSTK t""t 
DI!KSVC DI!KTAP DI!KTCS DI!KTDK DftKTHI DftKTftR DHKTRC DftKTRD DI!KTRK DftKUDR D!lKUDU DftKUNT PI 
DftKUSO DftKVAT D!lKVCA DI!KVCH DftKVCN DftKVDl DftKVDC DI!Kvrt DftKV DE DftKVDR DI!KVDS DftKVER t:r 

DftKV10 DftKVftA DI!KVftC DI!KVI!1 DftKVS1 DftKVSF DKKVSQ DftKW RK 
(1) 
I-' 

R7 003705 DKKACO DKKALG DftKATS DI!KBLD DftKBSC DftKCCH DMKCCW DMKCDE DftKCDft DftKCDS D!lKCFC DKKCFD I 
DftKCFG DftKCFH D!lKCFft DftKCFO DftKCFP DftKCFS DMKCFT DftKCKP DftKCKS DI!KCNS DftKCPB DftKCPI r1" 

0 n DMKCPS DftKCPU DftKCPV DftKCQG DftKCQP DftKCQB DftKCQY DftKCSO DftKCSP DftKCSQ DftKCST DftKCSU I 
"d DftKCSV DftKCVT DftKDAS DftKDDR DftKDEP DftKDGD DftKDIl DftKDIE DftKDIR DKKDftP DftKDRD DftKDSB til: 

t::I DMKDSP DMKENT DI!KERft DftKFI!T DftKFRE DMKGIC DMKGRF DftKGRT DftKHVC DftK HVD DftKIftG DKKIOE 0 
p, ..... DftK10F DKK10G DftKIOS DftKISft DKKJRL DI!KLDOOE DMKLNK DMKLCC DftKLOG DI!KLOH DftKftCC DftKftCD d 

H DKKKCH DI!KIHA DI!KKID DI!KI!N1 DMKI!ON DMKMSG DMKftSW DKKNES D!KNET D!KNLD DKKNLE DI!KNI!T I-' (1) (1) 
0 DMKPIG DI!KPGS DftKPGT DftKPRG DKKPRV DMKPSA DftKPTR DftK(,lCN DKKRGA DftKRGB DI!KRND D!KRNH 
r1" DftKRPA DftKRSE DKKRSP DftKSAV DftKSCH DMKSC'N DMKSEP DftKSNC DftKSPL DftKSSP DI!KSSS DMKSVC n 0 DftKTAP DftKTCS DftKTDK DftKTHI DKKTKR DI!KTRC DMKTRD DftKTRK DftKUDR D!KUDU DftKUNT DftKUSO H 
H 0 ..... DMKVAT DMKVCA D!KVCH D!I<VCN DftKVDA DftKVDC DMKVDD DftKVDE DftKV DS DftKVER DftKV 10 DKKVftA [/) 
(1) DI!KVftC DftKVftI DI!KVS1 DftKVSP DMKVSQ DftKWRft [/) 
[/) 

R8 002748 DftKACO DftKALG DftKATS DftKBLD DftKBSC D!KCCB DftI<CCW DHKCDE DftKCD! DftKCDS DftKCFC DKKCFD ~ 
DI1KCPG DftKCFH DftKCFM DftKCFO DftKCFP D!KCFS D!KCPT D!KCKP DftKCKS DftKCNS DftKCPB DMKCPI (1) 

DHKCPS DftKCPU DftKCPV DftKCQG DftKCQP DftKCQR D!KCQY DMKCSB D!!KCSO DKKCSP DftKCSQ DftKCST H\ ... DftKCSU DftKCSV DftKCVT DftKDAS DftKDDR DftKDEF D!KDGD DftKDIA DftKDIB DftK DftP DftKDRD D!KDSB (1) 
H 

I DMKDSP DftKENT DI!KERI! DI!KPftT DI!KFRE D!KGIC DMKGRP DKKGRT DftKHVC DftK HVD DftK IftG DftKIOC (1) 
w DI!K1OE DKKIOF DKK10G DI!KIOS DKKISI! DftKJRL DI!KLDOOE DI!KLNK DKKLOC DKKLOG DMKLOH DKKI!CC ::s 
..,J 0 ... DI1KKCD DMKMCH DI!KKIA DI!KI!ID DKKI!NI DI!KI!ON DMKftSG DKKftSW Dl!tCNES DKKNET DKKNLD DI!KNLE (1) 



- LABEL COUNT REPERERCES n 
I I'd 

W 
-.J t"4 
I\J DIIKRIIT DIIKOPR DISKPAG D!KPGS DIIKPGT D!KPRG Dl!KPRV D!KPSA D!KPTR D!KQCN DISKRGA DIIKRGB S» 

t:1' 
DIIKRRH DIIKRSE DBKRSP D!KSAV DIIKSCH D!KSC' D!KSEP DBKS NC Dl!KSPL DISK SSP DISKSSS DftKSVC (I) 

H DIIKTAP DftKTCS DIIKTDK Df!KTHI DISKT!R DItKTRC ~l!KTRD DItKTBK DIIKT RIS DftKUDR DftKUDU DftKURT ..... 
td DMKUSO DMKVAT DISKVCA DftKVCH DftKVCR D!KVDA Df!KVDC DItKVtD DI!KV DE D!KVDR DIIKVDS DIIKVER I 
tIC r+ 

DftKVIO DMKVIIA DBKVIIC DIIKVSI DISKVSP DIIKVSQ DIIKWRII '? <I R9 002530 DBKACO DIIKALG DIIKATS DIIKBLD DftKBSC D!KCCH DflKCCW DIIKCD! DftKCDS DftKCFC D!KCFG DftKCFH 
tIC a: 

....... DIIKCPII DIIKCPO DIIKCFP DIIKCFS DISKCKP DttKCKS D!KCRS DIIKCPI DIIKCPS DIIKCPU DIIKCPV DIIKCQG 0 
W DIIKCQH DftKCQP DIIKCQR DIIKCQY DIIKCSB DttKCSC DItKCSP DIIKCSQ DIIKCST DISKCSU DIIKCSV DISKCVT ~ 
-.J DIIKDAS DIIKDDR DISKDEF DIIKDGD DIIKDIA DItKDIE D!KDIR D!KDftP DIIKDRD DIIK DSP DftKEIG DISKENT = 0 ..... 

DIIKERII DIIKFIIT DISKFRE DttKGIO DttKGRF D!KHVC D!KHVD DttKI!!G DIIKIOC DftK IOE DISKIOF DIIKIOG (I) 
en DIIKIOS DIIKISII DIIKJRL DttKLDOOE DISKLNK D!!KLOC D!!KLOG DftKLCH DISKLOK DIIKISCC DISKIICD DISKISCH 

t.c:I DMKIICT DIIKIIIA DIIKIIID DIIKIIRI DIIKIION D!KIISG DIIKIISW DMKNES DMKNET DIIKHLD DMKRLE DIIKRIIT n 
rn H 
r+ DIIKPAG DIIKPGS DIIKPGT DIIKPRG DIIKPRV D!KPTB D!!KQCR DftKRGA DIIKRGE DIIKRRH DIIKRPA DIIKRSE 0 
(I) DIIKRSP DMKSAV DIIKSCH DIIKSCN DIIKSEP DIIKSEV DItKSIX DilKS BC DIIKSPL DIIKSSP DISKSSS DIIKTIP rn 
II DIIKTCS DIIKTDK DMKTHI DIIKTIIR DIIKTRA DIIKTRC Dl!KTRD DIIKTBK DIIKUDR DHKUDU DIIKURT DftKUSO rn 
I:"" DIIKVIT DIIKVCI DIIKVCH DIIKVCR DIIKVDA DttKVDC Dl!KVDD DttKVDE DIIKVDS DIIKVER DIIKVHA DIIKVIIC ~ 

0 DIIKVIII DIIKVSI DIIKVSP DIIKVSQ DIIKWRII (I) 

I.Q Ht .... SAVCREGS 000007 DIIKCFG DIIKCFH (I) 

n SAVE 000026 DIIKBLD DIIKDSP DIIKEIIB DttKPRE DHKIOS DIIKPRV D!KPTR DItKSCH DIIKTIIR DIIKYIII DIIKVSI H 
SAVEAR 000007 DIIKIIIG DIIKRRD (I) 

S» t.1 
t.1 SIVEAREA 000175 DIIKACO DIIKALG DIIKAPI DIIKATS DIIKBLD DIIKBSC DItKCCH DflKCCll DIIKCDE DItKCDfI DHKCDS DftKCFC n 
PI DIIKCPD DIIKCPG DftKCFH DIIKCFII DIIKCPO DflKCFF DttKCPS DIIKCFT DIIKCKS DftKCLK DIIKCRS DftKCPB (I) 

I'd DIIKCPS DIIKCPU DftKCPV D!!KCQG DIIKCQH DttKCQP DflKCQR DItKCQY DftKCSB DIIKCSO DISKCSP DISKCSQ 
H DIIKCST DISKCSU DIIKCSY D!KDAS DISKDDR DItKDEP D!!KDGD DISKDIA DISKDIB DISKDIR DISKDRD DMKDSB 
0 DIIKEIG DISKERT DIIKERII DIIKFIST DIIKGIO DIIKGRF Df!KGRT D!KHVD DHKIOC DISK IOE DHKIOF DftKIOG t:1' ..... DIIKIOS DISKISII DISKJRL DttKLRK DHKLOG DBKLOH DBKBCC Df!KISCD DISKISCB DBKIUA DISKflID DISKIIRI 
(I) DIIKISON DISKMSG DISKHSW DIIKNEIS DfiKHES DIIKNET DttKNLD DISKILE DISKPGS DHKPTR DISKQCN DIIKRGA 
B DIIKRGB DIIKRIH DHKRPA DISKRSE DIIKRSP D!KSEF DBKSEV DISKSIX DISKSIC DISKSPL DISK SSP DBKSSS 
t:j DMKSVC DISKTAP DIIKTCS DBKTDK DMKTHI DBKTRA DBKTRC DBKTBD DISKTRK DISKTRIS DISKUDR DftKUDU 
(I) DIIKUNT DMKUSO DISKVAT DBKVCA DISKVCH DBKVDA Df!KVDC DISKVtD DBKVDE DISKVDR DISKVDS DISKVER r+ DISKVIIA DIIKVIIC DISKVSP DISKWRII (I) 

H SAVENEXT 000004 DKKSVC 
• SAVEPROC 000010 DIIKPTR DISKSVC .... 
t:S SAVEREGS 000545 DIIKACO DIIKALG DISK API DBKATS DISKBLD DBKBSC D!KCCH D!KCCW DIIKCDB DttKCDIS DISK CDS DHKepc 
I» DIIKCPD DKKCPG DIIKCFH DISKCFIS DISKCFO DISKCPP D!KCFS DISKCFT DISKCKS DHKCLK DISKCPB D!KCPS 
r+ DIIKCPU DKKCPV DISKCQG DflKCQH DISKCQP D!KCQB DflKCQY D!KCSB DMKeso DISKCSP DISKCSQ DISKCST .... 
0 DIIKCSU DMKesv DIIKDAS DISKDDR DISKDEP DItKDGD DBKDIA DBKDIB DISKDIR DISKDRD DISKDSB DISKENT 
t:S DftKERII DMKGIO DISKGRT DISKHVD DIIKIOC DISKIOE DISKIOF DISKIOG DIIKIOS DISKISH DISKJRL DISKLHK I DIIKLOG DIIKLOH DHKHCC DttKIICD DflK!CH DflK!IA DttKIUD DISKttNI DttKIION D!KftSG DISKISSW DHKNEft I 
<I DIIKIES DftKIET DISKRLD DftKNLE DHKPGS DIUtPTB DBKQCN DISKRGB DBKRNB DHKRPI DftKRSE D!KRSP 
0 DIIKSEP DISKSRC DIIKSPL DISKSSS DftKTAP DftKTCS DftKTDK DHKTBI DIIKT RA DISKTRe DIIKTRD D"KTRK ..... 
= DHKTR! DIIKUDR DISKUDU DIIKUHT DfiKOSO DMKVAT DBKVCA D!KVCB DISKVDA DIIKVDC DISKVDD D!KVDE 
• DIIKVDR DIIKVDS DISKVER D!KVISC D"KV"I DIIKVSP DIIKIRIS 
CO SAVERETN 000034 DIIKeFC DIIKCPG DISKCPB DBKDIA DISKLHK DBKLOG DBKPTR DBKSSS DISKSVC DISKUSO DBKVIT DftKVCI - DIIKVER 

SAVERTN 000001 DIIKSVC 



LABEL COUNT REFERENCES 

SAVERO 000062 DMKCRS DMKCQG DI!KCQH DMKCQP DMKCQR DMKCQl DI!KDRD DI!KERM DI!KGR' DBKBVD DMKJRL DMKLNK 
DI!KMSW DMKNEM DI!KPTR DBKQCN DMKRNH D~KRSF D"KSNC DMKSVC DMKTDK DMKTRC DBKTRD DMKUDR 
DMKVAT DI!KVCA DI!KVDC DMKVSP 

SAVER1 000080 DMKBLD DMKCCW DMKCFC DItKCKS DMKCNS DItKCPU DItKCQP DMKEIRI! DI!KIOE DI!KLNK DMKI!IA DI!KMOB 
DMKPGS DMKPTR DMKQCN DI!KRNB DMKRPA DMKSSS DItKTDK DMKT:ac DI!KTRD DMKTRK DMKVIT DMKVCA 
DMKVDS DMKVSP 

SAVER10 000019 DMKCCW DMKSEP DI!KVCA DBKVCH DBKVDC DBKVDE 
SAVER11 000019 DMKACO DI!KALG DBKIPI DMKBLD DBKCFI! DMKCFC DMKCFP DBKCPS DMKCPU DBKCPV DMKCQG DMKCQP 

DMKCSV DMKDAS DHKDIA DMKIOE DI!KIOS DI!KLNR DI!KLOG DI!KI!IE DMKI!S G DMKMSW DMKNES DMKNLD 
DMKPTR DI!KQCN Dl'IKSPL DBKTCS DI!KTHI DBKUBT D~KVCI DI!KVCB D!lKVDA D!lKVDD D!lKVI!C 

SlVER12 000024 DMKCCW DMKCPV D!lKDGD DI!KI!CC D!lKBCD DI!KPGS DMKPTR DI!KSSS D!lKSVC DMKVAT DI!KVCA D!lKVER 
SIVER1.3 000010 DI!KPGS DI!KPTR DMKSVC DI!KVAT DMKVDC DI!KVDE 
SAVER2 000196 DMKACO DI!KALG DMKBLD DMKCCW DMKCDS DItKCFC DltKCFI! DMKCKS DMKCBS DMKCPS DMKCQG DI!KCQH 

DMKCQP DMKDEF DI!KDGD tl!KDIA DMKDIB DItKDRD DPlKERM DMKGIO DMKGR' DMKLNK DI!KLOG DMKLOH 
DI!KMIA DMKMNI DI!KKSG DItKNES DMKNET DMKBLD DMKNLE DMKPGS DMKPTR DMKQCN DMKRGA DMKRGB 
DMKRNB DI!KRPA DMKSNC DI!KSSS DI!KTRA DMKTRC DItKTRD DMKUtB DI!KVAT DMKVCH DMKVDA DMKVDC 
DI!KVDD DI!KVDE DBKVDS DI!KVI!C DMKVSP DMKWRM 

SAVER3 000011 DI!KERM DMKPGS DMKPTR DI!KQCN DMKVAT 
SAVER4 000002 DMKCCH DI!KTRC 
SAVERS 000010 DMKCFG DMKI!ON DI!KTRC I:MKVCA DMKVMC 
SAVER6 000009 DMKCFG DMKDRD DMKSNC DMKVMC 
SlVER1 000003 DMKPTR DI!KSPL DMKTRK n 
SAVER8 000026 DMKBLD DItKCCW DI!KCFP DI!KCKS DMKDIA DItKSEF DI!KSPL DItKTDK DItKTRK DItKUNT DI!KVDR DI!KVDS I'd 

DI!KVSP t-t 
SAVER9 000006 DI!KALG DI!KCCW DMKNES DMKNET DMKSPL PI 
SAVESIZE 000013 DMKCPI DMKFRE DMKLNK DItKSVC DMKVDI t::r 

(1) 
SAVEWRK1 001344 DI!KACO DI!KALG DMKATS I:I!KBLD DItKCCB DI!KCC\i DI!KCDB DItKC·OI! DI!KCDS DMKCFC DItKCFD DMKCFG ~ DI!KCFH DItKCFO DI!KCFS DItKCFT DMKCKS DMKCPS D~KCPU DMKCPV DI!KCQG DI!KCQH DI!KCQP DMKCQR 

rl' DI!KCQI DI!KCSB DI!KCSO DItKCSP DMKCSQ DItKCS'I DItKCSU DMKCSV DI!KDEF DMKDIA tl!KDIB DMKDRD 0 
n DI!KEIG DMKLNK DMKLOG DItKLOH DMKMCC DI!KMCD DMKIHA DMKMON DMKI!S G DMKNES DMKNET DMKNLD I 
I'd DMKNLE DMKPGS DMKPTR DI!KQCN DI!KRPI DI!KRSE DMKSEP DftKSEV DftKSIX DMKSNC DMKSPL DMKSSS rx 

0 
t:1 DMKTAP DMKTCS DMKTBI DMKTRA DMKTRC DI!KTRD DPlKTRK DMKUNT DMKUSO DMKVCA DMKVCH DI!KVDA PI ..... DI!KVDC DMKVDD DMKVDE DI!KVDS DI!KVER DI!KVMC DI!KWRM d 
H Sl\VEWRK2 000696 DI!KACO DI!KATS DMKBLD DI!KCCH DI!KCCW DMKCD~ DI!KCDS DMKCFC DMKCFD DMKCFG DI!KCFB DI!KCFO ~ 
(1) (1) 

0 DI!KCFS DMKCKP DMKCKS DI!KCPB DMKCPS DI!KCPO DI!KCPV DMKCQG DMKCQB DMKCQP DMKCQR DMKCQY 
rl' DI!KCSB DMKCSO DI!KCSP DftKCSQ DI!KCST DMKCSO DPlKCSV DMKDAS DI!KDEF DftK DIA DMKDRD DKKIOG n 
0 DMKIOS DI!KLBK DMKLOG DMKI!ID DI!KPlSG DMKNES DPlKNET DMKBLD DI!KNLE DI!KPGS DMKPTR DMKQCN H 
H 0 ..... DMKRPA DI!KRSE DMKSEP DI!KSNC DI!KSPL D~KSSS D~KSVC DI!KTCS DI!KTDK DMKTBI DMKTRA DI!KTRC til 
CD DI!KTRD DMKTRK DMKUDR D~KUNT DI!KUSO D~KVCA DI!KVCH DPlKV:OA DI!KVDC DI!KVDD DMKVDR DMKVDS til 
til DMKVER DMKVSP DMKWRI! !:tI 

SAVEWRK3 000200 DMKACO DMKATS DPlKCCH DPlKCDS DMKCFD DItKCFG DflKCFO DMKCKS DMKCPS DMKCPU DMKCPV DHKCQG (1) 

DI!KCQP DMKCSO DI!KDAS DItKDEF DMKDIA DItKDRD DI!KI!CC DMKItCD DMKI!IA DI!KftSG DI!KNES DMKNET H) 
CD - DI!KNLD DMKBLE DMKPGS Df!KQCN DI!KRSE DMKSNC DI!KSSS DMKTCS DtU~:TBI DMKTRC DMKTRK DMKUNT H 

I DI!KUSO DI!KVCA DI!KVDA Df!KVDC DMKVDD DI!KVDR DI'IKVDS DMKVER DMKiRI! CD 
w SlVEWRK4 000253 DMKATS DMKCCH DMKCCW tltKCDB DMKCDI! DMKCDS DI!KCFC DMKCFD DI!KCFG DMKCFH DMKCFO DMKCFS = ..,J 0 
w DI!KCKS DMKCPB DMKCPS DI!KCPU DI!KCPV DftKCQG Dl'!KCQP DMKCQY DMKCSE DMKCSO DMKCSP DMKCSQ (1) 



... LIBEL COUNT REFERENCES n 
I ~ 

W 
.....J ~ 
..c:: DMKCST DMKCSU DMKCSV DMKDEF DKKD1I DMKDRD DMKLRK DMKKCt DKKMSG DKKRES DKKNET DHKNLD III 

tT DKKNLE DKKPGS DMKQCN DI!KRSE DI!KSNC DI!KSSS DMKTAP DMKTCS DMKTH1 DMKTRC DMKTRD DMKTRK (0 
H DKKUSO DKKVCA DKKVCH DI!KVDD DKKVDR DKKVDS DKKVER DMKWRK ~ 
tJj SlVEWRK5 000248 DKKITS DKKCCH DKKCDB DKKCDK DMKCDS DMKCFD DMKCFG DKKCFH DMKCFO DMKCFS DMKCKS DMKCPB I 
:::K c+ DKKCPU DKKCQG DftKCQH DftKCQP DftKCQY DKKCSC DtIKCSP DKKCSQ DMKCST DHKCSU DMKCSV DMKDEF 

~ <2 DKKD1I DHKDRD DMKLNK DKKNES DKKNET DHKNLD DKKNLE DMKPGS DHKSEP DHKSNC DKKSSS DKKTCS 
:::K :::K ...... DKKTRC DKKTRK DHKUNT DKKVCH DMKVDA DKKVDC DKKVDD DMKVER DMKVMC 0 w SAVEWRK6 000242 DMKACO DMKITS DKKCCH tKKCDB DMKCDK DKKCFG DKKCFH DMKCFK DKKCFP DMKCFS DKKCKS DMKCPS ~ 
...,J DKKCPU DMKCQG DKKCQP DKKCQY DKKCSB DMKCSC DKKCSP DMKCSQ DKKCST DMKCSU DKKCSV DKKDEF ~ 
0 DMKDIA DKKDRD DMKLNK I:KKLOG DKKKCD DKKMSG DKKNLD DKKNLE DMKPGS DMKPTR DMKRSE DMKSNC ~ 

(0 
Ul DKKSSS DKKTCS DftKTH1 DftKTRC DKKTRD DftKTRK DKKURT DKKVCA DMKVCH DftKV DA DftKVDC DMKVDD 
~ DMKVDR DMKVDS DMKVMC DftKVSP DftKWRM n en tot 
c+ SlVEWRK7 000145 DKKACO DftKCCH DMKCFD DMKCFG DftKCFH DftKCFC DKKCFS DMKCKS DftKCPS DftKCPU DMKCQG DftKCQH 0 
(0 DMKCQP DMKCQY DftKCSB DMKCSO DftKCSP DftKCST DKKCSU DMKCSV DMKDEF DftKD1A DMK10G DMKLNK en 
II DMKNES DMKRET DKKNLD DftKNLE DMKPGS DftKSEF DKKSSS DftKTCS DKKTRA DMKTRC DftKTRD DftKTRK en 
~ DKKVDA DKKVDC DMKVDD DKKVDS DMKVER DMKVMC DftKWRM I:tI 
0 SlVEWRK8 000304 DKKACO DMKALG DMKATS DKKCCH DMKCDB DMKCDK DMKCDS DMKCFO DMKCFP DMKCFS DHKCKS DHKCPS (0 
"l DMKCPU DKKCPV DftKCQG DMKCQH DHKCQP DKKCQR DKKCSB DMKCSO DHKCSP DHKCSQ DftKCST DftKCSU t-h 
~. (0 
0 DKKCSV DKKDEF DftKD1A DKKLNK DftKLOG DMKLOH DMKftSG DftKNES DMKNET DMKNLD DHKNLE DftKPTR tot 

DKKSEP DftKSNC DKKSPL DftKSSS DKKTCS DKKTRC DMKTRD DHKTBK DftKVCH DftKVDA DHKVDC DftKVDD (0 
I» DKKVER DMKWRK t::S 
I:S 0 
Pol SAVEWRK9 000188 DKKACO DKKATS DHKBLD DMKCCH DKKCCW DKKCFG DKKCFH DKKCKS DMKCPS DMKCPU DftKCQY DftKCSP (0 

~ DftKCSQ DMKCSV DftKDEF DMKDGD DKKD1A DMKE1G DKKLRK DKKLOG DKKLOH DftKNES DKKNET DKKNLD 
tot DKKNLE DKKPGS DMKPT~ DKKSEP DKKSEV DKKS1X D~KSRC DKKTCS DMKTRC DftKTRD DMKUNT DHKVCA 
0 DMKVCH DKKVDA DMKVDC DMKVDD DKKVDR DKKVDS DMKVER 
tT SAVFPRES 000002 DMKCFG DMKCFH ~ 
(0 SIVGREGS 000003 DKKCFG DMKCFH 
iii SAVKEYS 000002 DKKCFG DftKCFH 
'=' SAVPSW 000002 DMKCFG DKKCFH 
(0 SIVTABLE 000002 DftKCFG DKKCFH 
c+ SBA 000115 DMKDDR DKKD1R DMKFMT tKKGRF DMKGRT DMKGRW DMKOPR DMKBGA DftKRGB DftKSSP (0 

t1 SCHEDCL 000001 DKKKCC 
I!II SDRBLOK 000012 DKK10E DKK10F 
~. SDRBS1ZE 000001 DKK10E t::S 
III SDRCTRS 000014 DKK10E DKK10F 
c+ SDBCUl 000002 DKK10F 
~. 

SDRFLlGS 000005 DKK10E DMK10F 0 
I:S SDBFLCT 000004 DKK10F 
I SDRLNGTH 000009 DKK10E DKK10F I 

<2 SDRKAX 000003 DKK10F 
0 SDROVFWK 000006 DMK10F 
~ SDRPRMCT 000004 DMK10F ~ • SDBRDEV 000002 DMK10F 
(0 SDBRECD 000004 DMK10F ... SDRSHRT 000007 DMK10E DKK10F 

SDRS1ZE 000001 DKK10F 



LABEL COUNT REFERENCES 

SDRSIZE1 000001 DMKIOF 
SEARCH 000002 DMKCFC DMKVMI 
SEEK 000020 DMKCKP DMKDAS DMKDMP DMKSPL DMKTDK DMKVIH 
SEEKADR 000006 DMKDAS 
SEEKCL 000001 DMKIOS 
SEGENQ 000002 DMKBLD 
SEGINV 000028 DMKATS DMKBLD DMKCFG DMKCFH DMKPGS DMKPTB DMKVIU 
SEGPAGE 000072 DMKATS DMKBLD DMKCFG I:MKCPI DMKPGS DMKPTR DMKVHA 
SEGPLEN 000006 DHKBLD DHKVHA 
SEGTABLE 000014 DHKATS DMKBLD DHKPGS DMKVHA 
SENSE 000077 DMKDDR DMKDIR DMKDHP DMKEXT DMKFHT DMKSSI? DMKVftI DftKVSP 
SETUP 000011 DMKACO DMKCKP DMKCPI DftKDSP 
SETUP1 000002 DMKACO DMKCKP 
SETUP2 000002 DHKACO DMKCKP 
SF 000097 DHKDDR DMKDIR DHKFHT DftKGRF DHKGRT D8KGRW D8KOPR DftKRGI DHICRGE DHKSSP 
SFBCLAS 000030 DHKCKP DMKCQH DMKCQR DftKCSP DHKCSQ DMKCSU DftKCSV DMKtRD DMICHII DftKNLE DftKRSP DMKSEP 

DMKSPL DMKVSP DMKVSQ 
SFBCOPY 000027 DMKCKP DMKCKS DMKCQH DMKCSO DMKCSU DMKDRD DHKMII DHKNLE DMKRSP DMKSPL DMKTCS 
SFBDATE 000013 DMKCKP DHKCQH DHKDnp tMKMIA DMKNLE DMKSEP DMKSPL DMKWRM 
SFBDIST 000035 DMKCKP DMKCKS DMKCQH DMKCSQ DMKCSU DMKMll DMKNLE DMKSEP DMI{SPL 
SFBDUMP 000008 DMKCKS DHKCQH DHKDHP rHKDRD DMKNLE DMKSPL DMKVSP 
SFBEOF 000014 DMKCKS DMKDRD DHKVSP DMKWRH n 
SFBFILID 000046 DMKCKP DMKCKS DMKCQH DMKCSP DMKCSQ DMKCST DPlKCSU DMKCSV DHJ<DMP DMKDRD DMKMIA DMKftNI I'C 

DMKNLE DMKRSE DMKRSP DMKSEP DMKSPL DftKTCS DMKVSP DMKVSQ DHKW RM t"1 SFBFIRST 000002 DMKCKP DMKSPL I» 
SFBFLAG 000101 DKKCKP DHKCKS DKKCQH DPlKCQR DMKCSO DKKCSP DMKCSQ DKKCSU DKI~CSV DMKDRD DMKNLE DKKRSE tT 

DKKRSP DHKSPL DKKUSO DMKVSP DMKVSQ DMKWRM CO 

SFBFLAG2 000047 DMKCKP DHKCKS DMKCSO tMKCSQ DMKDRD DMKIHI DHKRSP DMKSEP DKIKSPL DMKVSP DMKVSQ DHKWRH 7 
SFBFL1SH 000007 DMKCQH DHKCSU DHKRSP DKKSPL rT 

n SFBFLNMT 000002 DHKVSP DKKVSQ 0 
I 

I'C SFBFNAKE 000015 DKKCKP DHKCQH DKKCSQ DMKCSU DKKIUI DMKNLE DMKRSP DMKSEP DH1KSPL DMKWRH t:C 

t::::I SFBFTYPE 000009 DMKCKP DKKCQH DMKMIA DMKHLE DMKRSP DMKWRM 0 
~ 

1-" SFBHOLD 000011 DKKCSQ DKKSPL DMKVSP d 
H SFBINUSE 000018 DKKCKS DMKCQH DMKCQR DMKCSP DMKCSQ DMKCSU DMKCSV DMKDRt DM1KRSP DKKUSO DKKVSP DMKWRM ~ 
CD 
('} SFBLAST 000055 DMKCKP DMKCKS DHKDMP DMKDRD DMKMIA DMKNLE DMKRSP DKKSPL DK1KVSP DftKVSQ CD 

rT SFBLOK 000085 DKKCKP DKKCKS DKKCPI DKKCQH DKKCQR DMKCSC DMKCSP DftKCSQ DKJI{CST DftKCSU DKKCSV DKKDMP n 
0 DKKDRD DKKMII DKKKNI DHKNLE DKKRSE DMKRSP DHKSEP DMKSPL DK1KTCS DMKUSO DKKVSP DMKVSQ H 
H 0 
1-" DKKWRM en 
CD SFBKISC1 000003 DKKVSQ en en SFBMON 000007 DKKCKS DftKDRD DMKftIA DMKSPL DMKVSP 

~ 
SFBHOHLD 000010 DftKCSQ DMKSPL DKKVSP CO 
SFBOPEN 000001 DKKCKS DMKDRD DKKVSP DMKWRK I-t) 

SFBORIG 000013 DHKCKP DHKCPI DMKCQH IJMKCSV DHKMIA DMKNLE DMKRSP DftKSEP DK:KSPL CD .... H I SFBPNT 000083 DMKCKP DKKCKS DMKCQH DPlKCQR DMKCST DPlKCSV DHKDMP DMKDRD DMKHIA DKKNLB DKKRSE DMKRSP CD w DMKSPL DHKVSP DMKVSQ DMKWRK ~ 
....J ('} 
U"I SFBPURGE 000011 DHKCKP DMKSPL DMKVSP DMKVSQ CO 



..... LABEL COUNT REFERENCES n 
I ~ 

W 
...:I t-t 
0\ SFBRECER 000033 DftKCKP D!KCKS D!KCSO D!KDRD D!KBSE DItKBSF DItKSFL DHKVSP DHKVSQ DflKWRfI I» 

t:1' 
SFBRECNO 000028 D!KCKS DMKCQH DflKflll DMKNLE DMKBSP DItKSEF Dl'IKSPL Dl'IKVSP DMKVSQ (1) 

H SFBRECOK 000003 DMKCSO DMKRSP ~ 
tJJ I 
3: SFBRECS 000019 DMKCKP Dl'IKCKS DItKBSP DItKSPL DItKVSP DItKWRl'I rt" 

SFBRECSZ 000006 DMKNLE DftKSPL DMKVSP 0 
~ SFBREQUE 000007 DMKCSO DMKRSP DMKSPL I 
3: 3: 

" SFBRSTRT 000008 DMKCKS DMKRSP DftKSEP DMKSPL DMKWRM 0 
w SFBS80LD 000019 DftKCQH DMKCQB DMKCSO DMKCSQ DMKCSU DItKRSE Dl'IKRSP DMKSPL P, 
...:I SFBSlZE 000040 DMKCKP Dl'IKCKS DftKDMP DItKDRD D!!K!UA Dl'IKHLE DItKRSP Dl'IKSPL DMKUSO DMKWRft c: 
0 ~ 

SFBSTART 000081 DMKCKP DMKCKS DtlKCPl DtlKCQH DtlKCST DItKCSU DlIKDMP DMKIlRD DtlKtllA DtlKNLE DMKRSP D!KSPL (1) 
(J) DtlKTCS DMKVSP DMKVSQ 
"< n 
rn SFBSTCPY 000004 DMKSPL DMKTCS H 
rf" SFBTlCER 000001 DMKRSP 0 
CD SFBTlME 000014 DMKCKS DMKCQ8 DMKDMP DMK!!lA DMKNLE DMKSEP DMKSPL DMKVSP DMKVSQ rn 
B SFBTYPE 000015 DtlKCQH D!KDMP D!KDRD t!K!lA DMKNLE D!KRSF DI!KSPL DtlKVSQ Ul 

t-t SFBUHOLD 000019 D!KCKS DtlKCQH DtlKCQR D!KCSP DftKCSU DMKDRD Dl'IKRSP DMKSPL DMKVSP !:tI 
0 SFBUSER 000046 DftKCKP DtlKCPl DMKCQH DftKCQR DftKCSP D!lKCSC Dl'IKCST Dl'IKCSU DtlKCSV DMKDRD D!!K!!ll DMKNLE (1) 

\Q H\ .... DIURSP DMKSEP DtlKSPL DtlKTCS D!!KVSP (1) 

n SHQBLOK 000011 DtlKCKS D!!KCQR D!KCSQ D!lKSPL DtlKWRft 11 

S8QBSlZE 000012 DMKCKP DMKCKS DftKCSQ D!KWRtl 
(1) 

I» I:' 
t:t SHQFLAGS 000001 D!KCSQ n 
p, S8QPNT 000001 D!KCSQ (1) 

tt1 S8QSHOLD 000005 DMKCQR DMKCSQ DMKSPL 
H SHQUSER 00000.1 D!KCKS DMKCQR D!KCSQ Dl'IKSPL 
0 SHRBPNT 000007 DMKlTS DftKCFG D!!KCFH DftKPGS t:1' .... SHRFLAG 000016 D!KATS DMKCFG D!!KCPU ttlKPGS DMKPTR 
CD SHRFPNT 000022 DMKATS D!KCFG DMKCFH D!KCPU D!KPGS • SHRLKCNT 000012 D!KCCW D!KDGD 
t::J S8RNA!E 000017 DftKlTS DMKCFG D!KCFH D!lKCPU D!KPGS Dl'IKV!l 
CD SHRNOPRT 000016 DMKATS DMKCFG D!!KCPU DMKPGS DftKPTR 
rf" SHRPAGE 000025 DftKATS DMKCDS DMKCFG DtlKCPU CD 
H SHRSEGCT 000019 DMKATS DMKCFG D!KCPU DMKPGS D!KPTR Dl'IKVMl 
• SHRS!GNM 000016 DtlKATS DftKCFG D!KCPU DMKPGS DtlKV!!A .... 
t:t SHRTABLE 000032 DtlKATS DMKCFG D!KCFH Dl'IKCPU DtlKPGS D!lKPTR DtlKVMA 
I» SHRTSlZE 000003 DMKlTS DMKCFG D!!KPGS 
rf" SHRUSECT 000009 DMKATS DMKCFG Dt!KPGS .... 
0 SlGlPR 000001 DMKftCT 
t:t SlGCLK 000001 DftKCLK t 
I SlGDlSP 000001 DtlKDSP 

-< SlGEftS 000010 DMKlCO DMKCLK D!KCPS D!!KCPU DMKEXT D!lKPTR 
0 SlGEXT 000001 DMKPTR .... 
c: SlGlPR 000003 DMKCPl DMKCPU 
• SlGMASK 000001 DMKDSP 
CD SlGQUl 000005 DftKlCO D!!KCLK D!!KCPS D!!KCPU D!!KPTR ... SlGRES 000004 DMKlCO DMKCLK D!!KPTR 

SIGBEST 000004 DMKlPI DItKDMP DMKMCT 



LIBEL COURT REFERERCES 

SIGSIY! 000006 DIUtEIT 
SIGSERSE 000005 DftKCPI DftKCPU D!!KD!!P D!!KEXT 
SIGSHD 000001 DftKCPS 
SIGSSS 000005 D!!KDftP D!!K!!CT 
SIGSTIRT 000002 D!!K!!CH 
SIGSTOP 000004 DftKCPU DftKDftP D!!KftCH D!!KftCT 
SIGSYHC 000001 DMKCLK 
SIGWIKE 000010 D!!KCPI D!!KCPU DMKDSP DMKFRE DftKIOS DftKSCH 
SIGXC 000017 DftKICO D!!KCLK DMKCPI m!KCPU DftKDSP DMKEXT DftKFRE D!!KICS DftP>ftCT DftKPTR DftKSCH 
SILl 001230 DftKACO DftKBSC DftKCCW DMKCFP D!!KCKP D!!KCBS DMKCPB DMKCPI DftP>CSE D!!KDAS D!!KDDR DftKDGD 

DMKDIB DMKDIR DftKDMP DMKDSB D!!KFftT DftKGRF DMKGRT DMKGRW DI'U[IOS DBKLDOOE DftKftCC DBKNLD 
DftKHLE D!!KOPR D!!KPAG D!!KRGA DBKRGB DMKRBH DI!KRSE D!!KRSP DMKSIY DftKSEP D!!KSPL DftKSSP 
DMKTIP DMKTCS DMKTDK DMKTRK D!!KUCB D!!KUCC DMKUCS DMKUDR DMKYCA D!!KYCB DftKVDE DftKVDR 
D!!KVftI DftKVSP D!!KVSQ DftKWRft 

SIOCCH 000002 DMKCCH 
SIZE 000024 DMKCKP DftKFRE D!!KLDOOE 
SKIP 000162 DMKACO DMKCCW DMKCKP DMKCBS DftKCSB DI!KCST DftKD1S DftKIDR DIHCDIE DftK DIR DMKDMP DMKDRD 

D!!KFftT D!!KIOS DftKPAG DftKRSE DftKRSP D!!KSIV DftKSEP DMKSPL Dftt[T IP DftKTCS D!!KTRK DMKUNT 
DftKVCI DKKYCB DftKVDE D!!KVftI DAKVSI DMKVSP 

Sft 000031 DftKCBS DftKCPI D!!KDMP DMKFftT D!!KIOS D!!KNLD DMKHLE D!!KPSI DftleRS! DMKSSP DMKVMI DMKVSI 
SPCHIR 000012 DftKCQH DMKCSU DMKSPL DMKTCS 
SPCMOD 000008 DMKCQH DftKCSU D!!KSPL DMKTCS n 
SPCOPYFG 000007 DftKCQH DMKCSU DMKSPL DMKTCS I"d 
SPEC 000082 DftKLDOOE t"1 
SPERDSIZ 000002 DftKSPL p) 

SPFCB 000008 D!!KCQH DMKCSU DftKSPL DMKTCS b" 

SPFILID 000004 DMKCKS DftKYSP DMKVSQ 
(I) ...., 

SPFLIGl 000005 DMKCQH DMKCSU DftKSPL DftKTCS I 
SPFLSHC 000005 D!!KCQH DftKCSU DMKSPL D!!KTCS IT 

0 n SPLIRK 000015 DMKCKS DftKCQH DftKCSU DMKDRD DMK!Il D!KBSF D!!KSPL DMKTCS D!!I\YSP DMKVSQ I 
I"d SPRXTPAG 000029 DftKCKS DMKDRD DftKMIA DMKRSP DftKVSP DMKVS~ til 

t::I SPOOLED 000035 DftKCPS DMKD!P D!KMCC DMK!CD DftK!!Il DftKftlH D!KftOB 0 
~ 

~. SPPREPIG 000018 DftKCKS DftKDRD DftKMIl D!KRSP DMKVSP DftKVSQ t:S 
H SPRECBUft 000017 DftKCKS DMK!IA DftKRSP DMKVSP D!KVSQ ...., 
(I) (I) 
0 SPRftISC 000002 DMKRSP 
IT SPROFCL 000003 DMKMCC D!!KftOB n 
0 SPSIZE 000014 D!!KBSP D!!KSPL DftKVSP DftKVSQ H 
H 0 
~. SPTI!!E 000004 DMKCKS D!!KVSP D!!KVSQ 1Il 
(I) SSlYE 000004 DftKI!!G 1Il 
1Il STICKY!! 000012 DftKCPU DftKDSP DftKUSO t:d 

START 000037 D!!KACO DMKAPI DftKBLD IMKCFC DftKCPU Dl!KDIA D!!KDSP DMKEME DMIItFMT DftKIOS DMKLDOOE DMKLOG (I) 

DMKMCD D!!KftCH DBKftCT D!!KPRG D!!KPSA DMKSlY D!KSCH DftKSVC DftlmSO t-h 

STARTIftE 000013 D!!KBLD D!!KCKP D!!KCPI IftKCQR D!!KWR!! (I) .-. H 
I STCOD! 000004 DftKACO DMKCKP (I) 

w STOP 000026 DftKICO D!!KBLD DftKCPU D!KDSP D!!KEXT DI!KftCH D!!K!CT D!!KI!BI DBI~PBG DBKSCH DBKSYC ts 
...,J 0 
...,J STRTIDDR 000001 D!!KIBG (I) 



-.. LABEL COUNT REFERENCES n 
I ~ 

W 
...J ~ 
00 SUSPEND 000015 DMKCFP DMKCKP DMKMIA DI'!KMNI DMKKON ~ 

SVCNPSW 000014 DMKAPI DMKCPI DMKPRG I:MKSVC DMKTRC 
t:1' 
(1) 

H SVCOPSW 000037 DMKPRG DMKSVC DMKTRC ~ 
tJj SVCREGS 000013 DMKSVC I 
::. cT 

SVMNOUPD 000002 DMKCFO DMKLOK 0 
<:I SVMSTAY 000017 DMKCNS DMKGRF DMKLOK DttKNES DMKNLD DMKRGI D~KRGB DMKRNH DMKSPL I 
::. ::. 
"- SVMUNLOK 000007 DMKCNS DMKCPV DMKLOK tMKRGl DMKRNH DI!KSPL 0 
w SWPALLOC 000013 DMKATS DMKPGS DMKPTR PI 
...J SWPAPP 000005 DMKATS DMKCFG DMKPTR C 
0 ~ SWPCHG1 000012 DMK1TS DMKCFG DMKCPI DI!KCPU DMKltCH DI!KPTB DMKRPI (1) 
til SWPCHG2 000006 DMKMCH DMKPTR DMKRPA 
~ SWPCODE 000007 DMKATS DMKCPU DMKPAG DMKPGS DI!KPTR n 
Ul H 
cT SWPCYL 000016 Dr!KATS DMKCDS DMKCFG DMKCPI DI!KCPU DlIKP1G DI!KPGS DMKPGT DMKPTR DI!KRPI DI!K UDU 0 
(1) SWPDPAGE 000008 DMKP1G DMKPGT DMKPTR Ul 
iii SWPFLAG 000133 DMKATS DMKBLD DMKCCW DI!KCDS DMKCFG DI!KCFH DMKCPI DMKCPU DI!KDGD DI!KI!CH DMKP1G DMKPGS Ul 

~ DltKPGT DMKPRV DI!KPTR I:MKRPI DMKUDU DI!KVAT DMKVMA 1:0 
0 SWPFLAG2 000005 DMKATS DMKCFG DMKPTR (1) 

'-Q SWPKEY1 000018 DMKATS DMKCFG DMKCFH DMKMCH DMKPGS 
,...., 

..... DI'!KPRV DMKPTR (1) 

Cl SWPKEY2 000006 DMKMCH DMKPTR H 

SWPPAG 000004 DMKATS DMKBLD DI!KCFG (1) 

~ 0 
0 SWPRECMP 000026 DMKATS DMKBLD DMKCDS DMKCPU DI!KP1G DMKPGS DMKPGT DMKPTR DMKRPI DMKUDU Cl 
PI SWPREF1 000004 DMKPTR (1) 

~ SWPREF2 000005 DMKPTR 
H SiPSHR 000012 DMKATS DMKCFG DMKPGS DMKPRV DMKPTR DMKRPI DMKVAT 
0 SWPTABLE 000040 DMK1TS DMKBLD DHKCFG DI!KCPU DMKPGS DI!KPTB D!KV1T DMKVIU t:1' 
~ SWPTRANS 000016 DMKCDS DMKP1G DMKPGS DMKPTR DMKRPI DHKVMA 
(1) SiPVM 000016 DMKATS DMKB1D DMKCFG I:MKCPU DMKPGS 
EI SiPVPAGE 000009 DMKATS DMKPTR DMKVMA 
t:1 SWTCH 000013 DMKKCH DMKMCT 
(1) SiTHSAVE 000010 DMKSTK DMKVMl 
cT 
(1) SYNCLOG 000001 DMKCPI 
H SYNCM1SK 000002 DMKCLK DMKEXT • SYSCYL 000002 DMKCFG DI!KCFH ..... 
0 SYSFL1G 000003 DMKCFG 
I» SYSHRSEG 000006 DMKCFG DMKCPU 
cT SYSIPLDV 000009 DMKCKS DMKCPI DKKHVD DI!KIOG DMKWRM ..... 
0 SYSLOCS 000021 DMKACO DMKBLD DMKCFO I:I!KCFT DiiKCKP DKKLOC DKKLOG DKKLCH DI!KUDR DI!KUDU DI!KUSO 
t:I SYSNAME 000011 DMKATS DMKCFG DKKCFH DMKCPU 
I 
I SYSP1GCT 000003 DMKCFG DMKCFH 

<:I SYSPAGLN 000012 DMKATS DMKCFG DKKCFH DKKCPU 
0 SYSPAGNK 000022 DMK1TS DMKCFG DMKCFH DMKCPU 
~ 
C SYSPNT 000005 DMKATS DMKCFG DI!KCFH DMKCPU 
EI SYSPROT 000003 DMKCFG 
(1) 

SYSSEGLN 000004 DMKCFG 
-.. SYSSIZE 000002 DMKCFG DMKCFH 

SYSSTART 000004 DftK1TS DftKCFG DftKCFH DI!KCPU 
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SYSTBL 000005 DftKATS DftKCFG DftKCPH DMKCPU 
SYSTEM 000318 DftKAP1 DMKATS DMKCFC DMKCFG DftKCPH DMKCKS DMKCNS DMKCPE DftKCPI DMKCPS DMKCPU DMKCPV 

DftKCQH DftKCSB DftKCSO DMKCST DMKCSU DMKDRD DftKEftC DMKERM DftKGRP DftKGRT DftKHVD DftKIOF 
DftK10G DMKftCC DMKftIA DMKMON DftKBLD DMKNLE DMKPTR DMKRGA DMKRGE DMKRRH DftKRPA DftKRSP 
DftKSEP DftKSRC DKKSPL DftKSSP DftKSVC DftKTCS DMKUDR DftKUDU DMKVCH DMKVDR DMKVSP DKKVSQ 
DftKWRM 

SYSTEK1D 000006 DMKVMC 
SYSVADDR 000006 DMKCPG DMKCFH 
SYSV1RT 000033 DMKCCW DftKCPP DftKCQP DftKDEF DMKDGD DMKDSE DMK10S DMKLRK DMKLOG DftKSSS DftKVDA DftKVSI 
SYSVOL 000008 DftKATS DMKCFG DftKC]~H DMKCPU 
TABERD 000002 DftKRGA 
TAG 000003 DMKCST 
TAPE 000004 DftKCCW DftKDDR DftKVDC DMKVft1 
TBLCT 000007 DftKLDOOE 
TBLREF 000007 DftKLDOOE 
TEMPRO 000059 DftKAP1 DMKATS DftKCRS DMKCP1 Dl!KDSP DMKPTR DMKRGA DMKVCA DftKVMA DMKVSP 
TEMPR1 000014 DftKCQP DftKPGS DMKPTR DKKSCH DMKVSP 
TEftPR10 000002 DMKCCW 
TEMPR 11 000002 DMKATS 
TEMPR12 000002 DMKPRG 
TEMPR14 000028 DftKCCW DftKCDS DMKCP1 DKKPRG DMKSCH 
TEftPR15 000008 DMKCCW DMKCDS DMKCP1 IlKKPRG DMKSCH n 
TEMPR2 000029 DftKAPI DMKATS DMKCCW I:MKCP1 DMKCSP DMKCSU DMKCSV DMKPGS DMKE'T R DMKSAV DMKVCA DftKVMA ." 

TEMPR3 000016 DMKAPI DMKCCW DMKCP1 I:MKCSU DftKCSV DMKRGE DMKVCA 1,""1 
TEMPR4 000011 DMKAP1 DftKCPI DMKCSU IlMKCSV DftKSAV DMKSCH DftKVCA ~ 

TEMPR5 000008 DMKAPI DMKCPI DMKVCA IlMKVMA t:r 

TEMPR6 000006 DMKHVC DMKVMA m 
TEMPR7 000002 DMKRGA ~ 
TEMPR8 000002 DMKHVC t+ 

0 n TEMPR9 000002 DMKIOS I 
." TEl!PSAVE 000173 DMKAPI DMKCCW DMKCFS IHIKCRS DMKCPI DMKCQR DftKCVT DMKI:SP DMK11RE DMKGRP DMKIOS DMKLOG 01 

t:1 DftKKID DftKRET DMKRLD ])MKPRV DHKPSA DMKQCN DMKRNH DMKSAV DliKSCH DMKSSS DMKVIO DftKVSI 0 
~ ..,. TEMPST 000007 Dft}{LDOOE d 

t1 TERMSYS 000009 DftKCCH DKKEIG DftKSEV ])ftKS1X ..... m m 
('} TESTCON 000001 DMKDDR 
t+ TEXT 000011 DftKIMG DftKRMT DMKRRD n 
0 TEXTA 000002 DMKDDR DMKDIR t1 
t1 0 ..,. TIC 000008 DftKSSP DMKTAP DMKTDK lDftKVCR DftKVMI DMKVSP en m TIftEDISP 000180 DftKACO DftKALG DftKAPI DMKBLD DftKCFO DMKCFf DMKCRS DMKCPI DftKCPS DMKCPU DftKCPV DMKCSU en en DMKCSV DftKDIA DMKDSP lDMKEXT DMKGRF DMK10E Dl'lK1OS DMKJRL DMKLOG miKLOH DMKLOK DMKMCH !::d 

DMKMCT DMKft1A DMKMID lDMKMSG DftKMSW DMKNES DMKRLD DMKPAG DMK1?RG DMKPSA DftKPTR DMKQCR m 
DMKRGA DMKRGB DMKRRH lDMKSCH DftKSPL DMKSVC DMKTCS DftKUSO DMKVCA DftKVCH DMKVDA DMKVDD H\ 

DftKVftC DftKVSI m 
-" t1 
I TIMER 000036 DftKAPI DMKCFS DftKCP1 DMKDDR DMKD1R DMKDSF DMKEHE DMKEXT DMKIOS DMKMCH DMKPRG DMKPSA m 

w DMKPTR DMKSCH DMKSVC DMKTRA = ..,J ('} 
1.0 TIoceH 000012 DftKCCH DMKEIG DftKSEV DMKS1X m 



~ LIBEL COUNT REFERENCES n 
I to 

W 
~ Q) 

0 TftPLOC 000010 DIUCLDOOE 
p) 

t:r' 
TNSCPIDN 000001 DftKIOF (I) 

H TNSDEVID 000016 DftKIOF ~ 
tIl t 
III TISKEYN 000002 DflKIOF r+ 

TNSREC 000003 D!!KIOF 0 
~ TISSNS1 000005 DftKIOF t 
III III 

........ TNSSVS3 000010 D!!KIOF 0 
W TRSVOLID 000002 DflKIOF ~ 
-.J TODITE 000022 D!!KICO D!!KCKP D!!KCPI DMKCVT D!!KDDR DI!KD!F D!K!CD D!!K!ID D!!KIUn .:: 
0 ~ 

TODSYNC 000001 D!!KCLK (I) 

til TOOBIG 000001 D!!KftCD n I.c:2 TRICBEF 000003 D!!KCNS D!!KIOS DMKVSI rn H 
r+ TRICCURR 000065 D!!KCNS DftKCPI D!!KDSP DMKEXT DftKFRE DI!KIOS DMKLOK DftKMCC DftKftCB DftKPRG DftKPSl DftKRRH 0 
(I) DMKSCH D!!KSVC D!!KVSI rn 
• TRICEFLG 000008 D!!KCPI DftKftCC DMKMCD D!!KftIl 

rn 
~ TRICEND 000022 D!KCNS DftKCPI D!!KDSP D!!KEXT DftKFRE D!!KIOS Dt!KLOK DMKt!CH DftKPRG DftKPSA D!!KRNH D!!KSCB l:o 
0 D!!KSVC D!!KVSI 

(I) 

r.Q Ht ,.,. TRACFLG1 000011 D!!KFRE D!KIOS DMK!!CH D!!KPRG D!KPSI DftKSCH DMKSVC (I) 

n TRACFLG2 000014 DftKCNS DftKDSP DflKEXT DI!KIOS DftKLOK DI!KRNH DftKVSI H 

TRICPROC 000023 DftKIPI DftKCNS DftKCPI D!KDSP D!!KEXT DI!KFRE DItKIOS D!KLCK D!KI!CB DftKI!ON DftKPRG DftKPSI 
(I) 

p) = = D!KRNH DftKSCH DftKSVC DI!KVSI n 
~ TRICSTRT 000027 DftKAPI DMKCNS DftKCPI D!KCPU D!KDSP D!KEXT DMKFRE D!KIOS DMKLOK D!KftCC D!KMCH DMKPRG (I) 

to D!KPSI D!!KRNH DMKSCH D!!KSVC DMKVSI 
H TRICOA 000001 DftKDSP 
0 TRICOC 000001 DMKDSP 
t:r' TRACOD 000001 D!KVSI ~ 
(I) TRAC01 000001 DftKPSl 
E!I TRAC02 000002 D!KSVC 
~ TRAC03 000002 DMKPRG 
(I) TRAC04 000001 DI!K!!CH 
r+ TRIC05 000001 D!KIOS (I) 
H TRIC08 000001 D!!KSCH 
• TRAC09 000001 D!!KSCH ,.,. 

TRIC10 000001 DI!KDSP = p) TRIC11 000001 DftKRNB 
r+ TRIC12 000001 D!KLOK ..... 
0 TRAC13 000005 DftKEXr 
= TRIC67 000002 DftKFRE 
I TRIN!!ODE 000024 D!!KCDS DftKCFG D!KCPB D!KDSP D!K!CH DItKPRG DftKPRV D!KSVC DI!KTftR DftKTRC DftKTRD D!!KVAT I 
~ DftKVER 
0 TRAP 000004 D!KMIA DftKftON 
~ TRCCLCH 000003 DftKVSI .:: • TRCCSV 000003 DftKVSI 
(I) TRCDROP 000003 D!KSCH - TRCEXT 000003 D!KPSI 

TRCFREE 000003 DftKFRE 
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TRCFRET 000003 DKKFRE 
TRCHALT 000003 DHKVSI 
TRCLOK 000003 DKKLOK 
TRCKCH 000003 DMKKCH 
TRCNCP 000003 DflKRNH 
TRCPGK 000006 DMKPRG 
TRCRUN 000001 DMKDSP 
TRCSCH 000003 DKKSCH 
TRCSIGP 000003 DKKEXT 
TRCSVC 000006 DKKSVC 
TRCUNBLK 000001 DMKDSP 
TRCUNSTK 000001 DflKDSP 
TREXADD 000004 DflKPRG DflKVAT 
TREXANSI 000006 DKKPGS DHKTRA DMKTRC DKKTRD 
TREXBRAN 000013 DKKTRA DKKTRC DMKTRD 
TREXBUFF OOOOOB DMKTRC DKKTRD 
TREXCCW 000006 DKKTRA DKKTRD 
TREXCR9 000004 DKKDSP DMKPRV DMKTMR 
TREXCSW 000006 DKKTRA DKKTRC DMKVIO 
TREXCTL 000004 DMKTRA 
TREXCTL1 000003 Dl1KTRC DKKTRD 
TREXCTL2 000009 DHKTRC DlUTRD DMKVIO n 
TREXFLAG 000012 DKKDSP DKKPRV DKKTRC JDKKTRD t'd 
TREXINST 000013 DMKTRA DKKTRC DKKTRD t"'1 TREXINTC 000004 DflKPRG DKKPRV ~ 
TREXINTL 000001 DKKPRG t:r 
TREXIN1 000012 DKKDSP DKKPGS DMKPRV DMKSVC D MKTRA DflKTRC DMKTRD CD 

TREXIN2 000009 DMKDSP DMKTRC DHKTRD ~ 
TREXLCNT 000006 DKKTRC DKKTRD c+ 

0 n TREXLOCK 000001 DflKCFH I 
t'd TREXNDSP OOOOOB DKKDSP DKKPRV DKKTRC DMKTRD 13: 
tj TREXNSI 000012 DMKPGS DMKPRV DMKTRC 0 

~ 1-. TREXPERA 000003 DMKPRG DMKPRV DMKTMR d H TREXPERC 000001 DKKPRG f-I 
~ 

TREXPRNT 000005 DKKTRI DKKTRC DKKTRD CD Cl 
c+ TREXPSW 000002 DKKPRG n 0 TREXRUNF 000006 DKKTRA DKKTRC DMKTRD H H 0 1-. TREXSIZE 000006 DflKTRA DflKTRC Dt!KTRD DflKUSO Ul 
~ TREXSVC1 000003 DflKTRC Dt!KTRD Ul Ul TREXSVC2 000003 DflKTRC Dt!KTRD 

~ TREXT 000023 DKKCFK DKKDSP DMKPGS DflKPRG DKKPRV DflKSVC DflKTt!R DflKTRI DKKTRC £t!KTRD Dt!KVIO ~ 
TREITERK 000008 Dt!KCFt! DKKTRA Dt!KTRC DflKTRD H\ 
TREXVAT 000005 Dt!KTRC Dt!KTRD CD 

~ H I TRQBBPNT 000001 Dl'lKPSA DflKSCH CD w TRQBFPNT 000025 DKKCFP DHKCPU DflKDlA Dt!KDSP Dt!KPSA DflKSCH Dt!KTt!R Dt!KUSO t:I ex> Cl 
~ TROBIRA 000014 DflKBLD DKKCFC Dt!KCFS £t!KCPI Dt!KGRF DflKLOG Dt!Kt!CC Dt!KflNI Dt!KQCN Dt!KRGI Dt!KSSS ~ 



..... LABEL COUNT REFERENCES n 
I ttj 

w 
(X) t-I 

'" TRQBLOK 000080 DKKBLD DKKCDS DKKCFC DMKCFM DMKCFP DMKCFS DKKCPI DMKCPU DMKDIA DMKDSP DftKENT DMKGRF S» 
tr' 

DKKLOG DKKMCC DMKftID DMKI'lNI DHKMON DKKPSA DKKQCN DMKRGA DMKRGB DftKSCH DMKSSS DMKTMR (1) 

H DKKUSO ...... 
trJ TRQBQUE 000018 DftKCFP DKKSCH DMKTftR I 
3: c+ 

TRQBSIZE 000042 DMKBLD DKKCFC DHKCFH DMKCFS DKKCPI DMKDIA DMKGRF DMKLOG DMKMCC DftKftCD DMKMNI DHKQCN 0 
~ DKKRGA DMKSSS DMKUSO I 
::c 3: 

" TRQBTOD 000036 DKKCFC DKKCFM DKKCPI DKKENT DKKMCC DKKMNI DKKKON DMKSCH DHKSSS DftKTftR 0 
w TRQBUSER 000015 DMKBLD DKKCFC DKKCFS DKKCPI DMKDSP DKKGRF DMKLOG DKKMCC DKKMNI DftKQCN DHKRGA DftKSSS Pol 
....J TRQBVAL 000039 DI'lKCDS DHKCFC DMKCFM DKKCPP DMKCPI DMKCPU DKKDSP DMKENT DftKGRF DftKKCC DMKKID DMKHNI ,;:: 
0 ...... 

DKKMON DKKPSA DftKQCN DKKRGA DftKSCH DMKSSS DlIIKTMR (1) 
en TRUN 000008 DKKDftP DKKftNI DMKKON 
"< TTSEGCNT 000008 DftKATS DftKBLD DKKCPU n 
rn t1 
c+ TYPBSC 000044 DPIKACO DKKBLD DKKCFK DMKCFT DMKCKP DMKCPI DKKCPS DMKCCG DftKCQP DftKCQR DKKCQY DMKDIA 0 
(1) DKKHVD DMKIOF DMKIOS DKKLOG DMKLOH DlIIKNES DMKNLD DMK(tCN DKKRGA DMKUSO DKKVCN DKKVDE rn 
IS DKKVDS DKKWRlII rn 
t-I TYPCTCA 000027 DKKCFP DMKCPB DMKCQG DMKDEF DKKDIA DKKDIE DKKDIR DKKIOS DKKSCN DMKVCA DftKVDA DMKVDC ~ 

0 DKKVDR DMKVDS DMKVMI DMKVSI (1) 

I.Q TYPE 000147 DKKAPI DMKBLD DHKCFC DMKCKP DHKCPU DMKDDR DMKDIR DHKDSP DKKEXT DMKFftT DMKFRE DMKIOS t-h .... (1) 
0 DKKKCH DKKKCT DMKPAG DMKPRG DKKPRV DMKPSA Df!KPTR DKKSCH DMKSTK DMKSVC DKKTMR DKKVAT t1 

DMKVMA DMKVMI DMKVSI DI'lKWRM (1) 

S» J:j 

::s TYPIBMl 000006 DKKDEF DMKDIA DMKDIR DMKNLD DMKSCN 0 
Pol TYPPRT 000068 DMKCPO DKKCKP DMKCQG I:I!IKCQH DI!IKCQR DMKCSE DKKCSO DMKCSP DMKCSQ DMKCST DMKCSU DMKCSV (1) 

ttj DKKDEF DKKDKP DHKDRD DHKNLE DKKRSP DlIKSCN DI'lKSPL DMKSSP DKKVSP DMKVSQ 
t1 TYPPUN 000060 DKKCKP DMKCQR DMKCSO DMKCSP DMKCSQ DMKCS'I Df'1KCSU DMKCSV DKKDRD DMKRSE DKKRSP DftKSCN 
0 DMKSEP DHKSPL DMKSSP DMKVSP 
tr' TYPRDR 000019 DMKCQH DMKCSP DMKCSQ DMKCST DKKCSU DMKCSV DKKDRD DKKRSP DKKSCN DftKSPL DKKVMI DftKVSI ...... 
(1) TYPTELE2 000005 DKKDEF DKKDIA DKKDIR DAKSCN 
a TYPTIKER 000005 DKKCQG DKKDIR DKKVSP 
t::7 TYPTR 000001 DftKLDOOE 
(1) TYPTTY 000014 DMKCFT DMKCNS DKKCPV DMKIOF DKKNES 
c+ TYPUNDEF 000003 DlIIKCBS DKKNES DKKNLD (1) 

t1 TYPUNSUP 000003 DKKCCW DKKVKI 
• TYP1050 000006 DftKCBS DKKIOF .... 

TYP1052 000009 DKKDEF DKKDIR DMKLOG DMKSPL DKKVDR DMKVDS DMKVSP ::s 
S» TYP1403 000006 DKKDEF DKKDIR DKKDKP DMKIOF DKKRSE 
c+ TYP1442R 000001 DKKCCi .... 
a TYP1443 000006 DftKDIR DKKIOF DMKRSE 
!:j TYP2305 000074 DKKATS DMKCCW DKKCFH DKKCKP DKKCPI DftKCPS DftKCPU DMKCQG DKKCQP DftKDAS DftKDDR DftKDEF 
f DPlKDGD DKKDIR DKKDRD DMKDSB DftKHVD DMKIOC DMKIOE DMKICP DMKIOG DftKIOS DKKLOG DMKPAG I 
~ DKKPGS DKKPGT DMKPTR DKKSAV DKKUNT DKKVDA DMKVDC DMKVtD DKKVDE DMKVDR DMKVDS DftKVER 
a DMKiRK ...... 

TYP2311 000019 DKKCCW DKKCQG DMKDDR DMKDGD DMKDIR DMKIOC DMKLNK DMKSCN DKKVDS ,;:: 

• TYP2314 000057 DKKATS DMKCCW DftKCPG DtlKCFH DKKCKP DMKCKS DMKCPI DKKCPU DftKCQG DftKDAS DMKDDR DMKDGD 
(1) DKKDIR DKKDKP DMKDSB DtlKHVD DMKLNK DKKBLD DMKNLE DKKPAG DMKPGT DMKSAV DMKSNC DMKSPL 
..... DKKSSP DMKTCS DftKTDK DKKVDC DMKVER DftKVSI 

TYP2319 000004 DKKDDR DftKDRD DMKHVD 
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TYP2401 000006 DftKDDR DMKTAP DftKVfH 
TYP2415 000004 DMKODR DKKTAP DKKVMI 
TYP2420 000004 DKKDDR DKKTAP DKKVIH 
TYP2501 000005 DMKDIR DKKIOF DKKRSE Df!KVKI 
TYP2520P 000002 DMKRSE 
TYP2520R 000001 DKKIOF 
TYP2540P 000005 DKKACO DMKDIR DKKMIA DftKRSE Dt!KSSP 
TYP2540R 000008 DKKDIR Dt!KIOF Dt!KRSE DftKRSP DMKSSP DMKVMI 
TYP2700 000003 Dt!KIOF Dt!KHES DKKSCN 
TYP2741 000013 Dt!KCFC Dt!KCRS Dt!KCPI DMKIOF 
TYP2955 000001 DMKCCW 
TYP3066 000013 DMKCPI DKKCPV DKKGRF DftKIOF Dt!KOPR DMKSSP 
TYP3138 000002 Dt!KDIR 
TYP3148 000002 Dt!KDIR 
TYP3158 000002 Dt!KDIR 
TYP3203 000016 Dt!KCSB DMKDEF DKKDIR Dt!KIOF DMKRSE Dt!KVSP 
TYP3210 000045 Dt!KCCW Dt!KCFP Dt!KCKP DMKCNS Dt!KCPB Dt!KCPI Dt!KCQG Dt!KCSll DMKCSQ Dt!KCST DKKDIA Dt!KDIR 

DMKHVD DPIKIOF Dt!KSCR Dt!KSPL Dt!KSSP DftKVCI DMKVDS Dt!KVSI DKKVSP Dt!KVSQ 
TYP3211 000024 Dt!KCSB Dt!KDEF Dt!KDIR Dt!KIOF Dt!KRSE DMKSPL DMKVDR Dt!KVSI~ 

TYP3215 000004 DMKCFP DMKDIR 
TYP3277 000036 DMKACO Dt!KCCW Dt!KCI'T DKKCKP DKKCPI DMKCPV DMKDIA DftKDIB Dt!KDIR DMKGRF DKKHVD DMKSSP 

DMKVDS n 
TYP3278 000026 Dt!KCCW DMKCFT DMKCKP DftKCPI Dt!KCPV DftKGRF Dt!KHVD DMKVDS to 

TYP3284 000014 DMKCKP Dt!KCPV DMKGRF t"'1 
TYP3330 000080 DMKATS DMKCCW DKKCFG tftKCFH DftKCFP DftKCKF DftKCKS Dt!KCPI DMKCPU DftKCQG DftKCQP Dt!KDAS III 

Dt!KDDR DMKDGD DMKDIR Dt!KDt!P Dt!KDRD DftKDSE DMKFKT DKKHVD DKKIOC DMKIOE Dt!K IOF DMKIOG tT 
(1) 

DKKIOS DMKLNK DMKLOG DMKNLD Dt!KNLE DPlKPAG DPlKPGT DKKSAV Dt!KSNC DMKSSS DMKTCS DMKTDK ~ Dt!KUNT DKKVDA DMKVDC DPlKVER DKKVSI DMKWRK 
TYP3340 000070 DMKCCW DMKCFH DKKCKP I~t!KCPI Dt!KCQG DMKDAS DMKDDR Dt!KtGlD Dt!KDIR Dt!K Dt!P Dt!KDRD Dt!KDSB r+ 

C) 
n Dt!KGIO DMKHVD Dt!KIOE Dt!KIOF Dt!KIOG Dt!K!SW DMKPAG DMKPGT DMKSAV Dt!KSPL DMKSSP DMKTDK I 
td DMKUNT Dt!KVDC DKKVDE DftKVER Dt!KVIO Dt!KVSI DMKWRt! 01: 

0 
tj TYP3350 000076 DKKATS DKKCCW DMKCFG DMKCFH DKKCKP DftKCKS DftKCPI Dt!KCPtJ Dt!KCQG Dt!K DAS DftKDDR DMKDGD ~ ..... DKKDIR Dt!KDt!P DMKDRD DKKFKT DMKHVD DMKIOE DMKIOF DMKIOG DMKMSW DMKNLD DMKNLE DMKPAG d 
H DHKPGT DMKSAV DMKSNC Dt!KSPL DMKSSP DMKTCS DMKTDK DMKUNT DMKVDC DMKVER DMKVSI DMKWRM I-' 
CD CD 
0 TYP3410 000008 DMKCCW DMKDDR DKKIOE IIKKIOF DMKTAP 
r+ TYP3411 000002 DMKDDR n 
0 TYP3420 000009 DKKCCW DMKDDR DMKDMP IlftKIOE DMKIOF DKKTAP H 
H 0 ..... TYP3505 000008 DKKDIR DMKIOF DMKRSE I:!!KVSP til 
CD TYP3525 000002 Dt!KDIR til 
til 

TYP3704 000002 DKKCCW DMKVIO !:d 
TYP3705 000019 DMKBLD DMKCCW Dt!KCKP Dt!KCPS DMKCQP DftKIES DMKRET DMKILD Dt!KNILE DMKRNH Dt!KSCR DKKUSO CD 

Dt!KVCH DMKVDC DMKVDS Dt!KVSI Dt!KWRK 1-1'1 
(1) 

~ TYP3800 000036 DHKCCW Dt!KCKP DMKCKS lH!KCPI DftKCPS DMKCQP DMKCSO Dt!KIOF DMKIOS Dt!KRSE DMKRSP DMKSEP H , 
DMKSSP DMKVDR DMKVDS I>MKWRM CD 

w TYP3851 000005 DMKCCW Dt!KCFP Dt!KCKP Ilt!KCPI Dt!KSCR I:' 
(Xl 0 
w UC 000097 DMKBSC DMKCKP DMKCNS 1:MKCPI DKKDAS DftKDDR DftKDIB DftKDIR DMKDMP DMKDSB DMKDSP DMKFMT CD 



~ LABEL COUNT REFERENCES n 
I "'0 

W 
t;-I CD 

.r;::: DMKGRF DMKHVC DMKIOE DMKIOS DMKLDOOE DMKII05 DMKBLD DI!!KNLE DMKOPR DMKRRH DMKRSE DMKRSP III 
t:7' 

DMKSSP DMKTAP DMKTRK DMKURT DMKVCA DMKVCli DMKVDC DMKVDE DMKV 10 DMKVIU DMKVSI DMKVSP (I) 

H UCASE 000032 DMKCFH DMKCFM DKKCFO [MKCNS DMKCPI DMKGRF DMKLRK DMKMSW DMKRLD DMKNLE DMKQCR DMKRGA t-' 
tJj I 
3: DMKRRH I"i" 

DeNTRL 000004 DMKUDU 0 
..q UCNTRLSZ 000003 DMKUDD I 
t!C 3: 

"- UCURPASS 000002 DMKUDD 0 
w DDASDDEV 000004 DMKDDD Q.I 

...,J UDASDDIR 000002 DMKUDU c 
0 t-' 

UDASDMAC 000002 DMKUDU (I) 

til UDBFBLOK 000017 DMKCFS DMKDEF DMKHVD DIIKLRK D!KLOG DMKSPL DMKUDR n ~ UDBFDASD 000004 DKKUDR Ul H 
I"i" UDBFSIZE 000016 DMKCFS DMKDEF D!KHVD DMKLRK DMKLOG DMKLOH DMKSPL 0 
CD UDBFVADD 000013 DMKCFS DMKDEF DMKHVD DMKLRK DMKLOG DMKSPL DMKUDR Ul 
EI Ul 

UDBFWORK 000006 DMKUDR 
t-4 DDEVAD 000002 DMKUDD !:tI 
0 DDEVADD 000048 DMKDEF DMKDIR DMKLRK DMKLOG DMKSSS DMKDDR D!KUDU DMKVDl DMKVDS (I) 

\Q HI 
1-" UDEVBLOK 000051 DMKDEF DMKDIR DMKLRK DMKLOG DMKSCN DMKSSS DMKUDR DMKUDU DMKVDA DMKVDS (I) 

n UDEVCLAS 000006 DMKDEF DMKDIR DMKVDS H 
(I) 

III UDEVCODE 000001 DMKUDU t:S 
t:I UDEVDASD 000005 DMKDIR DMKUDR DMKUDD n 
Q.I DDEVDED 000003 DMKDIR DMKLRK DMKLOG (I) 

tU UDEVDISP 000011 DMKDEF DMKDIR DMKLRK DMKLOG DMKUDR DMKODU 
H UDEVF 000001 DMKUDO 
0 UDEVFTR 000010 DMKDEF DMKDIR DMKLRK DMKLOG DMKSCN D!KVDS b" ..... UDEVLIRK 000010 DMKDIR DMKLRK D!KLOG DMKSSS 
(I) ODEVLKDV 000004 DMKDIR DMKLRK DMKLOG 
51 UDEVLKID 000010 DHKDIR DMKLHK DMKLOG 
t:1 UDEVLH 000045 DMKDIR D!KLNK D!KUDU 
(I) UDEVLORG 000006 DMKDIR D!KLNK DMKLOG DMKUDO 
t+ UDEVLR 000015 DMKDIR DMKLRK DMKUDU ('I) 
H UDEVLW 000027 DMKDIR DMKLRK DMKODU • ODEVMODE 000017 DMKDIR DMKLRK DMKLOG DMKUDO DMKVDA DMKVDS 
~. 

I:' ODEVHR 000002 DMKDIR DHKODU 
III UDEVHW 000002 DMKDIR DMKUDU 
I"i" UDEVRCYL 000007 DMKDEF DMKDIR DMKLRK D!KVDS ~. 

0 UDEVPASM 000003 DMKDIR 
t:::I UDEVPASR 000006 DMKDIR DMKLRK DMKUDU I 
I UDEVPASV 000003 DHKDIR 
~ UDEVR 000002 DMKDIR DMKLRK 
0 UDEVRELR 000004 DMKDIR DMKLNK DMKSCR DMKVDS t-' 
C UDEVRR 000002 DHKDIR DMKUDU 
iii UDEVSIZE 000018 DMKDIR DMKLOG DMKUDR 
(I) 

UDEVSPOO 000001 DMKDIR 
~ UDEVSTAT 000026 DMKDEP DMKDIR DMKLRK DMKLOG DMKODU DMKVDS 

UDEVTDSK 000006 DMKDEF DMKDIR DMKLRK DMKLOG DMKVDS 
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UDEVTYPC 000026 DftKDEF DftKDIR DMKLNK DftKLOG DMKVDS 
UDEVTYPE 000020 DMKDEF DftKDIR DftKLNK m!KLOG DftKVDS 
UDEVVRR 000004 DftKDIR DftKUDU DftKYDS 
UDEVVSER 000027 DftKDIR DftKLNK DftKLOG DI!KSSS 
UDEVW 000004 DftKDIR DftKLNK DftKVDA 
UDEVWR 000002 DftKDIR DftKUDU 
UDEV3158 000003 DMKDEF DftKDIR DftKVDS 
UDIRID 000002 DftKUDU 
UDIRBLOK 000021 DMKCFS DMKCPI DftKCSP DftKDEF DMKDIR DMKHVD DMKLNK DftKLOG DftKSPL DMKUDR DMKUDU 
UDIRDASD 000004 DMKDIR DftKUDR DftKUDU 
UDIRDISP 000010 DMKCFS DKKDEF DftKDIR DftKHVD DftKLNK D!KLOG DftKSPL tftKUtR DKKU:DU 
UDIRF 000004 DKKUDU 
UDIRPASS 000010 DftKCPI DMKCSP DKKDIR DKKLOG DKKUDU 
UDIRSIZE 000011 DftKCSP DftKDIR DKKUDR DKKUDU 
UDIRUSER 000013 DKKDIR DftKHVD DMKLOG DKKUDR 
UDISPDEV 000003 DKKUDU 
UDISP!!AC 000002 DKKUDU 
UE 000056 DKKCNS DftKCSB DMKDDR DKKDIR DKKDKP D!KF!T DI!KGIO DI!KGBF DKKHVC DKKIOG DKKIOS DKKKON 

DKKRGI DI!KRNH DMKRSP IftKSEP DPlKSSP DMKVCI DI!KVCN DI!KVI!I DKKVSI DKKVSP 
UFLAGS 000026 DKKUDU 
UIPABKS 000002 DPIKUDU 
UIPARftSZ 000004 DftKUDU n 
ULOCDVAD 000001 DMKUDU ~ 

UI!ACACC 000002 DKKDIR DftKLOG t."'I 
UftACACCT 000013 DftKDIR DftKHVD DftKLOG DftKUDU ~ 

tr 
UftlCAD 000009 DftKUDU (1) 

UftACAFF 000008 DftKCFS DftKDIR DftKLOG DftKUDU 'I UftACBLOK 000031 DftKCFS DftKDEF DKKDIR DftKHVD DftKLOG DftKSPL DMKUDR DftKUDU t+ 
Ul!lCBftX 000002 DftKDIB DftKLOG 0 

n UftACCDEL 000002 DKKDIR DftKLOG I 
~ UftlCCLl 000001 DftKLOG til 

0 
t:::I UftlCCLEV 000006 DftKDIR DKKLOG DKKUDU PI ..... U"ICCORE 000003 D"KDIR DftKLOG DftKUDU d 
t1 UftlCCPU 000002 DftKDIR DftKLOG 

~ 
(1) (1) 

n Ul!lCDISD 000002 DftKDIR D"KUDR n t+ UftlCDISP 000003 DftKDIR DftKUDR 
0 t1 
t1 U"ACDIST 000010 DftKDIR DftKLOG D"KSPL IlftKUDU 0 ..... UftACDVCT 000004 DMKDIR DftKLOG DMKUDR en 
(1) UftlCECOP 000002 DftKDIR DftKLOG en 
en UftlCES 000002 DftKDIR D"KLOG ~ 

UI!ICF 000001 DftKUDU (1) 
~ UftlCFFOR 000003 DftKDIR DftKLOG DftKUDU (1) .... UMACIPL 000005 DftKDIR DftKLOG DftKUDU t1 

I UftACISII! 000002 DKKDIB DMKLOG (1) 

w I::t 
(X) UftlCLDEL 000002 DftKDIB DMKLOG n 
U"I UftlCLERD 000005 D"KDIR DftKLOG DKKUDU (1) 



..... LIBEL COUNT REFERENCES n 
I "0 

W 
CD t-' 
0\ U!UC!COR 000004 Dl1KDEF Dl1KDIR Dl1KUDU ~ 

t:f 
Ol1ICN SVC 000002 Dl1KDIR DPlKLOG (1) 

H mUCOPT 000015 DP!KDIR DMKLOG DPIKUDU I-' 
to UP!ACOPT2 000002 DP!KDIR DMKLOG I 
31 r+ 

Ul'IACPRIR 000004 DMKDIR DPlKLOG DPIKUDU 0 
<I OPlICPUID 000003 DMKD!R DPlKLOG Dl1KUDU I 
31 3: 

'" U!UCRT 000002 DMKDIR DPlKLOG 0 
w OMICSIZE 000005 DPlKDIR DMKUDR Q.. 
-...I mUCVROP 000002 Dl1KDIR DPlKLOG ,:::: 
0 I-' 

Ul1DISKID 000001 DPIKUDU (1) 

en Ul1DISKPlD 000001 DPIKUDU 
~ OMDISKMP 000001 DMKUDU n 
I'n 1"1 
r+ UPIDISKRP 000002 D~KUDU 0 
(1) UMDISKVP 000001 Dl1KUDU I'n 
EI ONEVPISS 000001 DMKUDO I'n 

t-' OHFIN 000005 DPlKMII !:tJ 
0 UNOOPF 000002 DMKUDU (1) 

\.Q UNSHRVM 000001 Dl1KCPU H\ ..... (1) 

n UOBJVMBK 000002 DPIKODU 1"1 

OOP 000005 DMKODU (1) 

~ t:S 
t:S UOPTIONS 000001 DPIKODU n 
Q.. UPRIOR 000002 DMKUDU (1) 

I"C OPRIV 000003 DPIKUDU 
11 URECMP 000003 DMKUDU 
0 URETCODE 000013 DPIKUDO 
t:f URPIGDEV 000003 DPIKUDO I-' 
(1) ORPIGDIR 000003 DPIKUDU 
s URPIGPIAC 000002 DPIKUDU 
t:1 OSERCARD 000002 DPIKACO DPlKCKP 
(1) USERCL 000004 DPlKPlCC DPlKP!NI DP!KMON 
c+ USTORIGE 000002 DPIKUDU CD 
11 USVDASD 000003 DMKUDU 
iii OTESTMD 000016 DMKUDU 
1-" UUSERID 000003 DP!KUDU t:S 
~ UVMBLOK 000002 DMKUDU 
r+ UVPAGBUF 000007 DMKUDU ..... 

UVPAGDIR 000003 DMKUDU 0 
t::S UVORK 000023 DMKUDU 
I VCHADD 000045 DMKCFM DPlKCFP DMKCPB I:MKCQG DMKCSP Dl1KCSU D!KCSV DMKDEF DMKDII DMKDSP Dl1KLOG DMKSCN I 

<I DPIKSPL DMKSSS DMKVCH Dl1KVCN DMKVDl DMKVDD DMKVDS DMKVIO DMKVSI DMKVSP 
0 YCHBLOK 000063 DPlKCFM DMKCFP DMKCKP I:!KCPB D!KCPV D!KCQG Dl1KCSP DMKCSO DMKCSV DMKDEF DMKDII DMKDSP 
I-' DMKLHK DMKLOG DMKPRV DMKSCN DMKSPL DMKSSS D8KUSO DMKVCH DMKVCN DMKVDA DMKVDC DMKVDD d 
iii DMKVDS DMKVIO D!KVSI DMKVSP 
CD YCHBMX 000011 DMKDEF DMKPRV DMKVCH DI!KVDS D!KVIO D!!KVSI DMKVSP 
..... VCHBUSY 000010 DMKCFP DMKDSP DMKVIO D!!KVSI 

VCHCEDEV 000004 D!KCFP DftKDSP DftKVIO D!!KVSP 



LABEL COUNT REFERENCES 

VCHCE£lND 000010 DMKCFP DMKDSP DMKVIO ][)MKVSI DMKVSP 
YCHCUINT 000013 DMKCFM DMKCFP DftKCPB '[MKDSP DftKSSS DttKVC1IJ DftKV10 DttKVS1 DftK"SP 
VCHCUTBL 000037 DftKCFM DMKCFP DMKCKP DftKCPV DftKCQG DftKCSP DKKCSU DttKCSV DftK][)EF DMKD1A DftKDSP DttKPBV 

DMKSClf DMKSPL DMKVCH :DMKVDC DMKVDD DftKVDS D!!KV1O DHKVSI DHK"SP 
VCHDED 000010 DMKCFP DHKDEF DftKLNK :DMKVCH DftKVDA DMKVDC DMKVDD DHKVS1 
VCHSEL 000017 DMKDEF DHKDSP DHKPBV [HKVCH DMKVDS D!KV1C D!KVS1 DftKVSP 
VCHSIZE 000011 DMKLOG DMKUSO DHKVCH DHKVDC DMKVDS 
VCHSTAT 000030 DMKCFP DHKDEF DMKDSP DHKLNK DMKVCH D!KVDA DMKVDC DHKVI:D DHK"1O DHKVS1 DMKVSP 
VCHTIPE 000024 DMKDEF DMKDSP DMKPRV DMKVCH DMKVDS D!!KV1O D!!KVS1 DHKVSP 
VCONADDR 000005 DMKVCN 
VCONBFSZ 000004 DMKVCN DKKVDR 
VCONBUF 000010 DMKVCN DMKVDB 
VCONCAW 000006 DKKVCN 
VCONCCW 000014 DKKVCN 
VCONCNT 000006 DMKVCN 
VCONCOMD 000020 DMKVClf 
YCONCTL 000006 DMKALG DMKCFP DMKGBF DMKBGA DMKVCN DMKVDR 
VCONDWC 000007 DKKVCN 
VCONFLAG 000026 DMKVCN 
VCONIDAP 000003 DMKVCN 
VCONBBSZ 000006 DMKALG DMKCFP DMKGBF DHKBGA DHKVClf DMKVDR 
VCONBBUF 000014 DMKALG DHKCFP DHKGBF DHKBGA DKKVCN DftKVDR n 
YCONRCNT 000005 DMKALG DftKGBF DMKRGA £ftKVCN ttl 

VCONSIZE 000003 DftKVDB DMKVDS t-t 
VCONWBSZ 000005 DMKCFP DHKVClf DHKVDB PI 

t::r VCONWBUF 000009 DMKCFP DMKVCN DMKVDR (I) 

VCONWCNT 000002 DMKVCN 7 VCUACTV 000012 DMKCFP DMKV10 DMKVSI t+ 
VCUADD 000032 DMKCFM DHKCFP DMKCPB D!KCQG DHKCSP D!KCSU DMKCSV DMKDEF DHKD1l D!KDSP DHKLOG DMKSCN 0 

n DMKSPL DMKSSS DMKVCB D!!KVCN DMKYDD DMKVDS DMKV10 DMKVS1 DMK'I1SP I 
ttl YCUBLOK 000048 DMKCFM DMKCFP DMKCKP DMKCPB DMKCPV DMKCQG D!KCSP D!KCSU DMKCSV DftKDEF DftKD1l DftKDSP 131 

0 
t::I DKKLOG DMKNLD DMKPBV DftKSCN DMKSPL DftKSSS DMKUSO DMKVCH DMK"CN DMKVDA DMKVDC DMKVDD ~ 
~. DMKVDS DMKV10 DMKVSI DMKVSP d 
H VCUBUSY 000009 DMKCFP DftKVIO DMKVS1 J-I 
(I) (I) 

0 VCUCEPND 000004 DMKCFP DMKDSP DMKVCN DMKVIO 
t+ VCUCHBSI 000004 DMKCFP DMKV10 n 
0 H 
H VCUCTCA 000011 DMKDEF DMKDSP DMKVDS DMKVIO DMKVSI 0 
~. YCUCUEPN 000004 DMKCFP DttKVIO DMKVSI rn 
(I) VCUDV1NT 000013 DMKCFM DMKCFP DHKCPB DBKDSP DBKSSS D!KVCI DttKV10 DMKVS1 DBKVSP rn 
rn VCUDVTBL 000046 DMKCFM DMKCFP DMKCKP DBKCPV DMKCQG DttKCSP DBKCSU DBKCSV DttKDEF DttKDIl DBKDSP DHKNLD !:tI 

DMKPBV DMKSClf DMKSPL DttKUSO DftKVCH DBKVDA DftKVDC DttKVtD DftKVDS DHKV10 DftKVS1 DftKVSP (I) 
~ 

VCU1NTS 000012 DMKCFP DMKDSP DftKVIO DBKVSI CD 
-' VCUSHBD 000006 DMKDSP DMKVCN DftKVDS £MKVIO DftKVSI H 
I VCUSIZE 000013 DMKLOG DMKUSO DMKVCH DBKVDC DMKVDS CD 

t:I w VCUSTAT 000029 DMKCFP DMKDSP DftKVCN DMKVIO DftKVSI 0 (X) 
...,J VCUTIPE 000014 DMKDEF DftKDSP DMKYCN DftKVDS DftKVIO DMKVSI CD 



- LIBEL COUNT REFERENCES n 
I t'Cj 

W 
CD 1:"1 
CD VDEVADD 000052 DftKCSV DftKDEF DftKDIA jl) 

DftKCFft DftKCFP DftKCPB DftKCQG DftKCQP DftKCSF DftKCSQ DflKCST DflKCSU t:7" 
DftKDSP DftKLOG DflKNLD DflKSCN DftKSPL DftKSSS D!KUSO DflKVCH DftKVCN DMKVDe DftKVDD DMKVDS (1) 

H DftKVIO DftKVSI DftKVSP ..... 
tIl I 
01 VDEV1TTlf 000008 DftKVCN c+ 

~ 
VDEVIUCR 000002 DftKALG DflKCFP 0 

VDEVBLOK 000128 DftKICO DftKALG DftKCCH I:flKCCW DtlKCFG D!KCFH D!KCFft DflKCPP DflKCKP DtlKCPB DftKCPS DtlKCPV I 
3 3: 

" DftKCQG DftKCQP DftKCSB DflKCSP DtlKCSQ DflKCST DflKCSU DBKCSV DtlKDIS DMKDEF DBKDGD DftKDII 0 
w DftKDIB DftKDRD DftKDSP DtlKGIO DftKGRF D!!KHVC DftKHVD DMKIOS DftKLNK DMKLOG DftKNLD DMKPRV Qa 
..,J DftKQCN DMKBGA DtlKSCN DflKSPL DtlKSSS D!KTHI DflKTBC DflKTBt DftKTRK D!!KUNT DMKUSO DftKVCI CI 
0 ..... 

DftKVCH DftKVCN DI!KVDl DtlKVDC DftKVDD DBKVDB DMKVDS DftKV EB DftKVIO DftKVSI DMKVSP DMKVSQ (1) 

tf.I VDEVBND 000019 DftKACO DftKCCW DBKCKP D!KCQG DtlKCQP D!KDGD D!!KLNK DflKSSS D!!KVDB DftKVDS DftKVSI 
"< n 
en VDEVBUSY 000038 DftKCFft DMKCFP DMKCPB tflKDGD DftKDBD D!KGIC D!KSSS DftKVCN DMKVIO DftKVSI DftKVSP t1 
c+ VDEVCITT 000004 DftKVDI DftKVDD DftKVDB 0 
(I) VDEVCCW1 000028 D!!KCFP DMKVCA DflKVCN DftKVSP en 
!!!I en 

VDEVCFCL 000006 DftKVSP DflKVSQ 
t"'4 VDEVCFLG 000020 DftK1LG DftKCFP DftKVCN ~ 

0 VDEVCHAN 000017 DMKCFP DftKDGD DftKDSP DftKGIO DftKVCN DftKVIC DftKVSI DftKVSP (1) 
\Q t-h 
~. VDEVCHBS 000016 DftKCFft DI!KCFP DftKVCN DMKVIO DftKVSI D!KVSF (1) 

0 VDEVCLAS 000022 DftKCKP DftKCQG DMKCSP DftKCSO DftKCSV D!KDBD DI!IKSPL DftKVtS DI!KVSP DftKVSQ t1 

VDEVCON 000007 DMKILG DftKCFP DftKGBF DflKBGA DftKVCB DflKVDR DftKVDS 
(1) 

jl) !:S 
!:S VDEVCONT 000012 DftKCQG DftKCSP DftKCSQ D!!KDRD DI!KVSP 0 
PI VDEVCOPY 000006 DftKCKP D!KCQG DftKCSP tftKSPL DftKVDS (1) 

to VDEVCPEX 000008 DftKCCW DftKCFP DI!KDGD DftKGIO 
t1 VDEVCSPL 000015 DftKCFP DMKCPS DftKCQG tMKCSP DMKD1S DMKQCI D!KSPL DMKVCN DMKVDS DMKVSP 
0 VDEVCSW 000113 DftKCFP DMKCSP DftKCSU DI!IKCSV DI!IKDSP DflKGIC D!KSPL DftKTBC DftKTRK DftKUBT DftKVClf DMKVIO t::r' ..... DftKVSI DftKVSP 
(1) VDEVCUE 000011 DftKCFP DMKDSP DMKVIO DBKVSI s VDEVDED 000062 DftKCCW DftKCFP DftKCKP I:ftKCPB DftKCPV Dfl1{CQG D!KCSE DflKCSP DMKCSQ DftKCST DMKDEF DMKDGD 
t1 DMKDIA DftKGIO DftKHVD DflKPRV DftKSCB DftKTRD DflKVDD DftKVDB DMKVDS DftKVEB DftKVIO DftKVSI 
(1) DMKVSP c+ 
(1) VDEVDET 000003 DftKSCB DftKVDB 
H VDEVDIAG 000008 DMKDBD DftKVSP • VDEVDIIL 000017 DMKCCW DMKCFP DftKDIA DftKDIE DftKBLD DflKVSI ..... 
t:I VDEVDLY 000003 DftKSPL DftKVSP 
jl) VDEVENlE 000012 DftKCCW DftKCFP DftKCQG tftKDIA DftKDIB D!KVSI 
c+ ..... VDEVEOF 000009 DMKCQG DMKCSP DftKVDS DftKVSP 
0 VDEVEXTN 000013 DftKCKP DftKCQG DftKCSP DflKCS'I DftKSPL DI!KVDB DMKVDS 
t:I VDEVFCEK 000013 DftKCSB DMKVDB DftKVSP I 
I VDEVFEED 000007 DftKCFP DftKVSP 
~ VDEVFL1G 000131 DftKACO DMKCCW DftKCFP DflKCKP DMKCPS DftKCPV DMKCQG DMKCQP DMKCSP DftKD1S DMKDEF DftKDGD 
0 DMKDII DMKDIE DftKDSP DflKGIO DftKLIK DflKBLD DMKQCB DflKSCN DftKSPL DftKUBT DftKVCH DftKVCI I-' 
CI DftKVDC DMKVDR DflKVDS DMKVIO DftKVSI DflKVSP 
II VDEVFLG2 000041 DftKCCW DftKCFP DftKDEF tl!KDGD DMKGIO DI!KLOG DftKUBT DflKVDA DHKVDB DftKVDS DMKVSI 
CD VDEVFOR 000020 DftKCQG DftKCSP DftKSPL ... VDEVHOLD 000009 DftKCQG DftKCSP DftKSPL DftKVSP 

VDEVINTS 000034 DftKCFft DflKCFP DftKCPB I:ftKDSP DMKSSS DI!KVCA Dl!KVCN DflKVIO DHKVSI DftKVSP 



LABEL COURT REFERENCES 

VDEVIOB 000017 DftKCFP DftKDGD DftKDIA l)ftKDIB DftKGIO DftKHVC DftKVIO DftKVSI 
VDEVIOCT 000008 DftKIOS DftKVCA DftKVCN DftKVSP 
VDEVIOE.R 000021 DftKCCH DftKCCW DftKCFP ])ftKDGD DftKDSP DftKGIO DftKVIO DMKVSI 
VDEVKEY 000013 DftKVCN DftKVSP 
VDEVLIRK 000025 DftKCFP DftKDEF DftKSCN ])ftKUNT DftKVCH DftKVDC DftKVDR DftKVCS 
VDEVRRDY 000021 DftKCFP DftKCPB DftKCQG ]~ftKDIA DftKVCA DftKVCB DftKVDS DMKVIO DftKV'SI DftKVSP 
VDEVODE 000001 DftKCFP DftKURT DftKVSI 
VDEVPEND 000020 DftKCFft DftKCFP DMKCPB J)ftKCSP DftKCSU DftKCSV DftKDGD DftKCSP DftKGIO DftKSPL DftKSSS DftKVCR 

DftKVIO DftKVSI DftKVSP 
VDEVPOSH 000016 DftKCCW DKKDEF DftKDGD DftKGIO DftKVIO 
VDEVPOST 000005 DftKDSP DftKVIO DftKVSI 
VDEVPURG 000010 DftKCSP D.ftKCSQ DftKVSP J)ftKVSQ 
VDEVRDO 000014 DftKCCW DftKCQG DftKCQP ])ftKDGD DftKLBK DftKSCB DftKVDS DftKVS I 
VDEVREAL 000069 DftKACO DftKCCW DftKCFG l)ftKCFH DftKCFP DftKCKF DftKCPB DftKC(;G DftKCQP DftKDGD DftKDIA DftKHVD 

DftKIOS DftKLNK DKKLOG DftKPRV DKKSCB DftKTHI DftKTRD DftKTRK DftKUNT DftKVCA DftKVDD DtlKVDR 
DftKVDS DftKVER DftKVSI 

'DEYRELR 000034 DftKCCW DftKCFG DHKCFH DftKCQP DftKDEF DftKDGD DHKGIO DHKLBK DHKSCN DftKSSS DftKUlfT DtlKVDR 
DftKYDS DftKVER DftKYIO 

'DEVRES 000009 DftKCCW DHKCFP DftKDGD DftKGIO DftKURT DftKVSI 
VDEYRRB 000011 DftKCCW DftKCFP DftKDGD ])ftKGIO DftKUNT DftKVDB DftKVDS DftKYSI 
VDEYRRF 000011 DtlKCCW DftKCFP DftKDGD J)ftKGIO DftKVDR DftKVDS DtlKVSI 
VDEVRSRL 000003 DftKCCW DftKCFP DftKVDS n 

to 
VDEVSAS 000004 DftKCCW DftKVIO 
VDEVSFLG 000010 DftKCFP DftlCKP DftKCQG ])ftKCSP DHKCSQ DftKDRD DftKQCR DftKSPL DftKVCN DftKVDD DftKVDS DtlKVSP t'1 

DftKYSQ p) 
t:r 

YDEVSIZE 000025 DftKCQP DftKCSP DftKCSQ DftKCST DftKLOG DftKSCB DftKUSO DftKVCH DftKVDC DftKVDS (D 

YDEVSNSE 000029 DftKVClf DftKVSP 'I VDEVSPL 000036 DftlCFP DftKCKP DftKCPS 1)ftKCSP DftKCSQ DftKCSU DItKCSV DItKDRD DftKSPL DftKVDR DftKVSI DftKVSP rt 
DftKYSQ 0 

n VDEVSTA'T 000176 DftKCCW DftKCFft DftKCFP I)ftKCKP DftKCPB DftKCPV DftKCQG DftKCSE DIIKCSP DftKCSQ DftKCST DftKCSU I 
IX to DftKCSY DftKDEF DtlKDGD IlftKDIA DftKDBD DItKDSF DItKGIO DIIKBVC DftK~IRV DftKSCN DMKSPL DftKSSS 0 

~ DftKTRD DIIKVCA DIIKVCN DItKVDA DftKVDD DftKVDR DtlKVDS DIIKYl'B DIIKY 10 DIIKYSI DftKVSP PI .... YDEYSYC 000019 DtlKYDD DItKYSP CS ...., 
t1 YDEYTDSK 000014 DftKACO DIIKCKP DftKCPY DItKCQG DftKCQP DIIKDEF DIIKVCH DItKVDC DHKVDR DftKVDS (D (1) 
0 YDEVTERft 000011 DftKCQG DHKCSP DHKQCR DtlKVCN DftKVDS n rt VDEVTIC 000006 DIIKVCN 
0 t1 
t1 YDEVTIIAT 000004 DftKACO DftKCKP DftKVDS 0 .... VDEVTRAR 000003 DftKVClf en 
(1) VDEVTYPC 000169 DftlACO DftKCCW DftKCFP DItKCKP DftKCPB DftKCPV DftKCQG DftKCQP 

en 
en DMKC:SP DftKCSQ DftKCST DftKCSU 

DIUCSV DftKDEF DftKDGD IIftKDIA DIIKDRD DftKGIC DMKHVD DItKLBK DIIKEIRV DftKSCN DI'IKSPL DIIKTRD ~ 

DftKVCH DIIKVCN DItKVDC DftKVDD DftKVDR DftKVDS DtlKVER DftKVIO DHKVSI DftKVSP (1) 
H\ 

VDEVTYPE 000146 DftlCCW DftKCFP DftKCKP l:ftKCPB DftKCQG DftKCSB DftKCSP DftKCSt DIIKC:ST DftKCSU DftKCSV DftKDGD (1) - DftlDIA DftKDRD DtlKHVD IIItKLHK DftKSCR DItKSPL DftKUNT DftKVCH DftKYDR DftKVDS DftKVER DftKVIO t1 
I DftKVSI DftKVSP DftKVSQ (1) 

I:' w 'DEYUC 000011 DftKCCW DftKCFP DftKDGD DftKGIO DftKVIO DftKVSI 0 CD 
\D VDEVUlfIT 000004 DftKYSP (1) 



-do LABEL COUNT REFERENCES n I 
W It:I 
\D t-t 0 VDEVUSER 000006 DMKCFP DMKLNK DMKSCN DMKUNT DMKVDS J» 

VDEVVCF 000003 DMKVCN tT 
H VDEVXFER 000021 DMKCKP DMKCQG DMKCSP DMKSPL CD 
tl1 ..... 
::JC VDEV231B 000008 DMKCCW DMKCQG DMKUNT I 

VDEV231 T 000003 DMKCCW DMKCQG r+ 
< 0 
or: VFAULT 000003 DMKPRG DMKPTR I 

"'- VFCBBLOK 000012 DMKCSB DHKVSP or: 
w VFCBCHL 000005 DMKVSP 0 

PI ...,J VFCBCNT 000009 DMKCSB DMKVSP C 0 
VFCBEOF 000003 DMKVSP ..... 

til VFCBFLAG 000009 DHKVSP CD 
'< VFCBLOAD 000009 DMKCSB DMKVSP n en 
r+ VFCBNDEX 000008 DMKCSB DMKVSP H 
CD VFCBSIZE 000006 DMKCSB DMKVDR DMKVSP 0 
11 en 

VIRTUAL 000041 DMKCCW DHKCFP DHK-CQP DMKDEF DHKDGD DMKDIR DMKDSB DMKIOS DMKLNK DHKLOG DMKSSS DMKVDA en 
t-t DMKVSI !:tI 0 VHABLOK 000006 DMKATS DHKCFG DMKPGS DMKVMA CD "l ..... VMACCOUN 000003 DMKHVD DMKLOG DMKUSO H\ 
n VMACNT 000007 DMKACO DMKCKP DMKJRL DHKLOG DMKUDU DMKUSO CD 

H 
J» VMACOUNT 000010 DMKACO DMKCKP DHKHVD DHKLOG DMKSPL DHKUSO CD 

= VI'!ACTDEV 000005 DMKDGD DHKGIO DMKTHI DMKVSI = PI VMADSTOP 000009 DMKCFD DHKCFS DMKPGS DHKSVC n 
CD 

It:I VMAEX 000010 DMKBLD DHKCFO DMKMON DMKSCH 
H VMAEXP 000009 DMKCFO DMKSCH DMKUSO 
0 VMAFF 000018 DMKCFS DMKCPU DMKCQR tHKDSP DMKLOG DMKMCT tr 
..... VMAFFON 000009 DMKCFS DMKCPU DMKCQR DMKDSP DMKMCT 
CD VMAFPNT 000010 DMKATS DMKCFG DMKPGS DMKVMA 
S VMANAME 000003 DMKATS DMKCFG DMKPGS 
t::I VMAPTIME 000010 DMKACO DMKAPI DMKBLD DHKCPI DHKLOG DMKTMB 
CD VMASHRBK 000003 DMKCFG DMKVMA r+ 
CD VMASIZE 000004 DMKATS DHKCFG DMKPGS 
H VHASSIST 000007 DMKATS DMKCFG DHKPGS DMKVMA 
iii VMBADCRO 000004 DMKVAT ..... 
= VMBCAUTH 000012 DHKCFP DMKVMC 
J» VMBLOK 000884 DMKACO DMKALG DMKAPI DMKATS DMKBLD DHKCCH DHKCCW DMKCDE DMKCDM DMKCDS DMKCFC DMKCFD 
r+ DMKCFG DMKCFH DMKCFM DMKCFO DMKCFP DHKCFS DHKCFT DMKCKP DHKCKS DMKCNS DMKCPB DMKCPI ..... 
0 DMKCPS DMKCPU DMKCPV DMKCQG DMKCQH DMKCQF DMKCQB DMKCQY DMKCSB DMKCSO DMKCSP DMKCSQ 
:::s DMKCST DMKCSU DMKCSV DMKDAS DMKDEF DMKDGD DMKDIA DMKDIB DMKDRD DMKDSP DMKERT DMKERM I 
I DMKEXT DHKFRE DMKGIO DftKGRF DMKGRT DlIKHVC DMKHVD DMKICE DMKIOF DMKIOG DMKIOS DHKISM 

< DMKJRL DHKLNK DMKLOG DMKLOH DMKLOK DftKMCC D!KMCD DMKMCH DMKMCT DMKMIA DMKfUD DMKMRI 
0 DMKMOR DMKMSG DMKHSW DMKRES DHKRET DMKNLD DHKNLE DMKPAG DHKPER DMKPGS DMKPGT DMKPRG ..... 
C DMKPRV DMKPSA DMKPTB DHKQCH DMKRGA DlIKBGE DMKBRH DMKRPA DMKRSE DMKRSP DMKSCH DMKSCR 
II DMKSEP DMKSNC DHKSPL DHKSSS DMKSTK DHKSVC DHKTCS DftKTHI DMKTMR DMKTRA DMKTRC DMKTRD 
(1) 

DMKTRK DMKUDR DMKUDU DMKUHT DMKUSO DIIKVAT DMKVCA DMKVCH DMKVCN DIlKV DA DMKVDC DMKVDD 
-do DMKVDR DMKVDS DMKVER DMKVIO DMKVMA DMKVMC DMKVSI DMKVSP DMKVSQ DMKWRH 

VMBSIZE 000006 DMKBLD DHKDIA DHKLOG DMKUSO 



LABEL COUNT REFERENCES 

YMCAAUTS 000002 DMKYMC 
YMCACNT 000001 DMKVMC 
YMCAPRTY 000002 DMKVMC 
YMCAQIES OOOOOq Dl'IKVl'IC 
VMCASTAT 000008 DMKVl'IC 
YMCBLOK OOOOqq Dl'IKDSP Dl'IKVl'IC 
Yl'ICBSIZE 000008 Dl'IKVMC 
Vl'ICCBUSY 000008 DMKVl'IC 
Vl'ICCRECP 000003 DMKVl'IC 
Yl'ICCSTAT 000019 Dl'IKDSP Dl'IKVMC 
YMCCXINT 000008 Dl'IKDSP Dl'IKVMC 
Yl'ICEFLG 000026 Dl'IKVMC 
Yl'ICF 000029 DMKALG DMKCFM Dl'IKCHS Dl'IKDIA Dl'IKDSP D!KE!C DMKGRF Dl'IKHVC Dl'IKLNK Dl'IKLOG Dl'IKQCN DMKRGA 

Dl'IKRSE Dl'IKVCN 
YMCFPKT 000016 DMKDSP DMKVl'IC 
YMCFREAD 000006 DMKCFM DMKDSP DI!KLOG DI!KQCN 
YMCFRUN 000008 DMKCFM DMKCFS DI!KCQR I1MKDSP DMKPRG 
Vl'ICFUNC 000005 DMKVMC 
YMCFiAIT 000035 DMKACO DMKALG DMKBLD I:ftKCFft Dl'IKCNS DMKDGD Dl'IKDSP £!KGRF D!KH.VC DMKLOG DftKPRG Dl'IKQCN 

DKKRGA DI!KRNH DftKTRA IIl'IKTRC DMKTRD 
VKCHCNT 000012 DMKLOG D!KUSO Dl!KVCH I1!KVDC Dl'IKVDS 
VMCHSTRT 000062 Dl'IKCFl'I Dl'IKCFP Dl'IKCKP IIMKCPV D!KCQG D!KCSF DMKCSU DMKCSV DMKDEF Dl'IKDIA Dl'IKDSP Dl'IKLOG n DMKSCN Dl'IKSPL Dl'IKUSO I1MKVCH DMKVCR DBKVDC DMKVDS DMKVIO Dl'IKVSI Dl'IKVSP '"d 
YMCHTBL 000029 Dl'IKBLD DMKCFM Dl'IKCFP Ill'lKCKP Dl'IKCPV Dl'IKCQG DMKCSP DMKCSU DMKCSV Dl'IKDEF Dl'IKDIA Dl'IKDSP 

DMKSCN DMKSPL Dl'IKUSO IIl'IKVCH Dl'IKVDD Dl'IKVDS DMKVSP t'"I 
~ YMCKEY 000006 DMKYMC t:r' 

Yl'ICLASSA 000012 DMKCFC DMKCFM DMKCFO Ill'lKCFS Dl'IKDEF Dl'IKHVD DMKl'ISG DMKB!T Dl'IKTHI CD 
VMCLASSB 000015 Dl'IKCFC Dl'IKCFM DMKCFO I1MKCFS Dl!KDEF DMKHVD DMKMSG DMKBET DMKTHI Dl'IKVDC ..... 

I 
Yl'ICLASSC 00001q Dl'IKCFC DMKCFM Dl'IKCFO IlMKCFS Dl'IKHVD Dl'IKNET DMKTHI t+ 
Yl'ICLASSD 000018 DMKCFC DMKCFM DMKCFO l:l'IKCFS DMKCQH Dt!KCQB Dt!KCSU DMKCSV DMKlllET Dl'IKTHI 0 n I 

'"d YMCLASSE 000011 DMKCFC DMKCFM DMKCFO IlMKCFS DMKHVD DMKBET DMKTHI tIC 
VMCLASSF 000013 DMKCCW DMKCFC DHKCFl'I DHKCFO DHKCFS Dt!KHVD DMKIOE DHKBFr DMKT'HI 0 

t:::I Vl'ICLASSG 000001 DMKCFC DMKCFM DHKCFO Ilt!KCFS Dl'IKCQG DMKRET Dl'IKTHI ~ 
1-'" d 
11 YMCLASSH 000002 DMKCFC DMKCFM ..... 
CD YMCLERA 000008 Dl'IKVl'IC CD 
0 YBCLEVEL 000040 DMKCCW Dl'IKCFC Dl'IKCFS DBKCQG Dl'IKCQH DMKCQB DMKCSU DMKCS'V Dl'IKIlEF Dl'IKHVD Dl'IKIOE DMKLOG t+ n 
0 DPlKl'ISG Dl'IKBET DMKTHI Dl'IKVDC 11 
11 YBCKEFLG 000001 Dl'IKKSG 0 
1-'" Yl'ICl'IFUNC 000001 DKKKSG CI) 
CD CI) 
CI) V"CPlHDR 000001 DMKl'ISG 

YKCMID 000001 DMKVMC !:tI 
CD VMCMLEN 000009 DMKMSG Dl'IKVMC I-tI 

VMCMLENA 000001 DMKMSG CD .... YMCMMID 000001 DMKKSG 11 
I CD w VBCMUSE 000003 DMKMSG = \0 VBCMUSER 000001 DMKMSG 0 .... CD 



""" LABEL COUNT REFERENCES n 
I ttf 

w 
\0 t-t 
tv YKCKVADA 000001 DKICKSG I» 

t:T 
YKCOKND 000010 DKICALG DKKCFC DKKCFG DKKCSU DKKCSY D!KHVC D!KLNK DKKQCN DKKUSO (1) 

H YKCOKP 000005 DKKDGD DMKDSP DKKGIO D1'1KSCH ..... 
tIl I 
tJ: YKCOMBUF 000006 DMICBLD DMKHVC DMKQCN r1" 

<I 
YKCONLM 000004 DMKHVC DMKQCN '? 

tJ: YMCPARK 000003 DMKYKC tK , YMCPAUTS 000001 DMICYKC 0 w YKCPFLG1 000005 DMKYKC p, 
-...J YKCPFUMC 000001 DKKVKC Q 
0 ..... 

YKCPIDEM 000002 DKKVKC CD 
til YKCPLEM 000003 DMKHVC DMKVKC 
~ n 
rn VKCPMID 000001 DMKVMC H 
r+ VKCPMT 000019 DIUDSP DMKVKC 0 
CD YKCPPRTY 000003 DKKVKC rn 
B 

YKCPRTY 000003 DMKVKC rn 
t-t VKCPSENR 000002 DKKVKC ~ 
0 Y"CPSENX 000002 D!lICKSG D"KV"C 

(1) 
\Q H'I ..... Y!lCPSKSG 000001 DMICVtlC (1) 
0 YKCPTI"E 000010 D"KACO DMlC1PI DKICBLD D!lKCPI D!lKDSP D!KLOG D!KT!B H 

YKCPUID 000006 D"ICCFS DtllCCQY DtlKLOG DtlKPBV (1) 
I» = = VKCPUSE 000003 DKKVtlC 0 
PI YKCPUSER 000007 DtlKVtlC (1) 

ttf Y!lCPUTtlB 000019 DtlKCFP D"KPSA DtIKSCH D!lKT!lB 
H Y!lCPYADA 000007 D!lKYtlC 
0 Y!CPY1DB 000001 DKICY"C t:T 
..... YKCPilIT 000007 DtlKCFK D!lKDSP D!KPTB D!KSCH 
CD YKCRDS 000006 DMKACO DMKtlON D!lKTHI D!lKYSP 
EI VtlCRESP 000013 D!lKV!lC 
t:=' Y!lCRJCT 000001 D!lKY!lC 
(1) YMCSM1I 000001 D"KY!lC r+ Y!lCSTAT 000018 DtlKYMC CD 
H YtlCTOD 000006 D!lKY!lC • Y!lCUCNT 000012 DMKLOG D!lKUSO D!lKVCH DKKVDC D!lKVDS ..... 
= YKCUSE 000003 D!lKVMC 
I» YftCUSER 000020 D!lCV!lC 
r+ Y!CUSTRT 000062 D!llCCFft DftKCFP DMKCKP DftKCPV DftKCQG DI!KCSF D!KCSU DftKCSV DKKDEF D!lK DIA DftKDSP DMKLOG ..... 
0 DMlCPBY D!lKSCN DftKSPL DMKVCH DMKVCN DltKVDC D!KVDS DHKVIO DftKYS I DftKVSP 
t:S Y"CYADA 000009 DltKYftC t 
I VftCVADB 000002 DftKYMC 

<I YKCICODE 000004 DltKDSP DHKVKC 
0 YftCIK1SK 000002 DftKYftC ..... 
d VltCISTAT 000012 DftKCFP DftKVMC 
• Y!lC01 000003 DKKV"C 
CD Y!C02 000001 D"KV"C 

""" Y!C03 000001 DltKVltC 
YltC04 000001 DltKV!lC 



LABEL COUNT REFERENCES 

YKC05 OOOOOq DKKynC 
YKC06 000003 DKKVKC 
YMC01 000002 DKKVKC 
YKC08 000001 DKKYKC 
YKC09 000001 DKKVKC 
YKC10 000001 DKKVKC 
YKC11 000002 DKKVftC 
YKC12 000001 DKKVftC 
YKC13 000001 DftKVKC 
VKC1Q 000001 DKKVKC 
YKC15 000003 DftKVKC 
YfilC16 000003 DMKYKC 
YMC11 000003 DKKYKC 
ynC18 000001 DMKVKC 
YKC19 OOOOOB DKKVMC 
YMC20 000001 DMKVMC 
VKDEFSTK 000012 DMKCPU DKKDSP DKKLOK DKKSTK DftKTHI 
YKDELAY 000013 DMKCFC DKKCFM DMKDIA tMKLOG DMKQCN DMKUSO 
YKDFTPNT 000021 DKKAPI DMKBLD DMKCPI DMKCPU DMKDIl DMKDSP DMKLOG DMKPRG DMKPRV DMKSVC DMKTMR DMKUSO 

DMKVAT DMKVSI 
YMDISC 000030 DMKALG DKKCQG DMKCQP DMKCQY DMKJRL DMKLOG DMKMSG DMKMSW DMKPSl DMKQCN DftKUSO DMKVCB 
VftDIST 000005 DMKCKP DMKCQG DMKLOG DftKSPL DMKVDS n 
YMDROP1 000003 DMKSCH ttJ 
YMDSP 000021 DMKDSP DMKPGS DMKPRG DMKPRV DMKPSl DMKPTR DMKSCH DMKTMR f:'1 
VMDSTAT 000089 DMKlCO DMKCFP DMKCPV DMKDSP DMKIOS DMKPAG DMKPGS DMKPRG DMKPRV DftKPSl DMKPTR DMKSCH ~ 

DMKTHI DMKTMR DftKVCN DftKVIO DMKVSI tT 
VftDVCNT 000011 DMKCQP DMKCSP DMKCSQ DMKCST DMKLOG DMKSCB DMKUSO DMKVCH DftKVDC DftKVDS CD 

VMDVSTRT 000238 DMKALG DMKCCH DMKCCW DMKCFM DMKCFP D!KCFT DKKCKP DMKCPS DMKCPY D!KCQG DMKCQP D!KCSP 7 
DMKCSQ D!KCST D!KCSU DMKCSV DMKDlS DMKDEF D!KDGD D!KDIl DMKDIE DftK DRD DftKDSP DMKGIO r+ 

0 n DMKGRF DMKHVC DMKHVD D!KLOG D!KPRV D!KQCB DMKRGl D!KSCN D!KSPL D!KUSO DMKVCA D!KVCH I 
ttJ DMKVCN DMKVDC D!KVDR DMKVDS DMKVIO DMKVSI DMKVSP DMKVSQ 13: 

t=' VMECEXT 000050 DMKBLD D!KCDB DMKCDK D!KCDS D!KCFG DMKCFH D!KCFP DMKCFS DMKDSP D!KEXT DMKLOG DMKPRG 0 
s:;lI .... DMKPRV DMKSCH DMKSVC D!KTMR D!KTRC DMKTRD DMKUSO DMKVAT DMKVSI d 

H YMELIG 000009 DMKPTR DMKSCH DMKTHI ~ 
CD CD 
<1 YMEPRIOR 000006 DMKBLD DMKMON DMKSCH 
r+ YMESTlT 000129 DMKBLD DMKCDB D!KCDft DMKCDS DMKCFD D!KCFG DMKCFP D!KCFS DMKCPE D!KCPU DMKDGD D!KDRD n 
0 DMKDSP DMKGIO DMKHVC D!KHVD D!KIOS D!KLOG D!KMCH D!KPGS DMKPRG DMKPRY DMKPSl D!KPTR H 
H a .... DMKRPA DMKSVC DMKTHR D!KTRC DMKTRD D!KUDR DMKVlT DMKVCN DftKVIO DMKVSI D!KVSP en 
CD YMEXTCH 000066 DMKCDB DKKCDK DMKCDS D!KCFG DMKCPB D!KDGD D!KDRD D!KDSlI? DMKGIO DMKHYC D!KHVD DMKIOS en en DMKMCH DKKPRG DMKPRV D!KPSA DftKSYC D!KT!R D!KTRC D!KTRD D!KUDR D!KYCN D!KVIO DftKVSI ~ 

DftKYSP CD 
VftEXTPND 000006 DftKDSP DftKPRV DMKVHC H'I 

VftEIWAIT 000050 DMKlCO DftKCFP DftKDGD DMKDSP DftKGIO D!KHYC DMKftCH D!K!CT D!KPRG D!KPRV D!KRPl DMKSYC CD - H 
I DftKTHI D!KTftR D!KTRA DftKTRC DftKTRD DftKVlT DMKVCN D!KV1!R DftKYIO DKKVftC DftKVSI DKKVSP CD 

w 'ftFAUTO 000005 DftKCCW DftKCFP DftKCFS DftKCQR = \0 <1 
w 'ftFBftl 000001 DftKCQG DftKDEP DMKLOG I:ftKVCH DftKVDS CD 



...& LIBEL COURT REFERENCES n 
I I1j 

w 
1:"'4 \D 

.r:- V!FLPIG 000009 DMKPTR I» 
t:r 

V!FPRS 000039 D!KCDB D!KCDM D!KCDS D!KCFG D!KDSP DI!KlOS DMKMCH D!KPBG D!KPSI D!KSVC ('D 

H V!FSTIT 000021 DMKCCW DMKCFP DMKCFS DMKCQG D!KCQB DMKDEF DMKHVC DMKtRK DMKtOG DIIKTRI DMKVCH DIIKVDS ..... 
t:Jj VIIFVT!R 000005 D!KCFS DMKLOG DIIKTBA 

I 
::. r+ 

Y!GENIO 000023 DMKGRF DIIKQCN D!KRGA D!KRGB D!KVCN 0 
~ V!GPRS 000068 DMKCDB DMKCDM DMKCDS D!KCFG DMKDGD DMKDSF DMKEXT DMKGIC DIIKHVC DIIKHVD DftKlOS DIIKIICH t 
3: IS 

" DMKPRG DMKPRV DIIKPSl DfIlKSSS DfIlKSVC DfIlKTI!B DMKTBC DftKV EB DftKVS I 0 
w VMGRFTIB 000011 DMKBtD DMKCFT DIIKCQR DMKGRF DIIKGRT PI 
...,J VMHlPRl 000010 DMKCFO DMKSCH c:: 
0 ..... 

VMIDLE 000022 DMKACO DMKCCW DIIKCFO DMKCFP DIIKDGD DMKDSF DMKGlO DftKIOS DMKSCH DMKVCN DIIKVlO D!KVSl ('D 
en Y!IRH!IG 000003 DftKDEF DftKOSO 
'< YMINQ 000031 DftKACO DMKCFP DKKCPV DI!KDSP DI!KIOS DI!KPIG DPlKPGS DMKPRV DMKPTR DIIKSCB DftKTHl DftKTftR n 
rn 1'1 
r+ VIHNST 000083 D!KHVC DftKHVD DftKftON DMKPRV DMKRPA DMKSVC DI!KTI1B DMKTRD DMKVS I DMKVSP 0 
('D VIHNVPIG 000025 DMKBLD DMKCDB DIIKCDft DMKCDS D!KCFP DI!KCPO DMKDSP DMKfIlCH DI!KPGS DMKPRV DMKPTR DftKRPI en 
II DMKT!B DMKTRC DMKTBD DfIlKVAT en 
1:"'4 VMIRVSEG 000012 DMKCDB DMKCDM DMKCDS DMKDSP DftKPRV DfIlKVIT !:C 
0 VftIOACTV 000014 DftKCFP DMKDSP DfIlKVIO DfIlKVSI ('D 

\Q H\ 
1-" YftIOCNT 000012 DftKACO DftKCKP DI!KDGD DftKGIO DftKftON DI!KTHl DMKVSI ('D 

n YlHOINT 000017 DftKCFM DI!KCFP DI!KCPB DI!KDSP DI!KPRV DI!KSCH DMKSSS DI!KVCN DMKVIO DMKVSI DI!KVSP 1'1 

YIHOLOG 000008 DftKCCH DMKCFP DMKPRV 
('D 

I» I:' 
I:' YftIOPRD 000017 DfIlKCFft DftKCFP DI!KCPB DI!KDSP DI!KPRG DI!KPBV DMKSSS DI1KVAT DI!KVCN DfIlKVIO DI!KVSI DMKVSP n 
PI YI!IOWAIT 000034 DMKCP'G DMKCFP DI!KDGD DI!KDIB DI!KDSP DMKGlC DMKHVC DMKlCS DI!KPBG DMKTHI DftKVCA DI!KVIO ('D 

I1j DMKVSI 
1'1 YMISAM 000005 DMKCCW DMKCFS DMKCQR DMKLOG 
0 VMKILL 000021 DMKALG DMKCDB DftKCDft tMKCFM DMKCFP DMKDlA DMKDSP DftKJRL DMKtNK DMKLOG DI!KMCH DMKftCT t:r 
..... DMKMSG DMKQCN DMKOSO DMKVDD 
('D VMLIRS 000006 DftKACO DftKMON DMKTHI DMKVSP 
a VMLOCK 000042 DMKBLD DftKCPU DftKDSP DMKFRE DftKIOS DMKLCK DMKftCH DftKPIG DftKPTR 
t::1 VMLOCKER 000006 DMKBLD DMKIOS D~KLOK DMKPTB 
('D VMLOGOFF 000046 DftKACO DMKCDB DftKCDft DPlKCP'G DMKCP'H DftKCFI! DftKCFP DMKCNS DftKCPV DftKDGD DMKDIA DMKDSP 
r+ DMKGRF DMKMCT DftKftSG DftKPGS DMKQCN DMKRGA DPlKBGB DMKSCN DMKTBC DMKTRD DMKUSO DMKVCI ('D 

1'1 DMKVCN DMKVDD DftKVIU 
&I V!LOGON 000033 DMKBLD DftKCFC DMKCFM DMKCKP DMKCNS DMKCPI DftKCPV DMKGRF DMKLNK DMKLOG DMKftCT DMKftON 1-'-
I:' DftKQCN DMKRGI DMKRNH DI!KSCN DMKOSO DftKVDD 
I» VftLONGWT 000002 DP!KACO DftKSCH 
r+ VftLOPRI 000003 DftKDGD DftKGIO DftKSCH 1-'-
0 YI!LSTPRC 000004 DMKDSP DMKMON 
t:I Yl!ftACCON 000005 DMKCFS DMKCPV DI!KCQR DftKLOG 
I 
I VI!MADDR 000014 DMKCFS DMKDSP DftKMCH DI!KPRV DMKPTB DftKRPl DftKTRA 
~ YMI!CODE 000013 DMKBLD DMKCFS DMKCQR DMKHVC DMKLOG DftKQCN DMKVftl 
0 YI!MCPIST 000003 DftKCFO DMKLOG ..... 
c:: YftftCPENV 000014 DMKCPT DMKCNS DftKCQR I:I!KGRF DftKLOG DI!KRGA DI!KRNB 
II VI!ftCR6 000039 DftKCFD DftKCFO DftKCFS DI!KCQR DftKDSP DI!KtOG DMKftCH DI!KPBV DI!KPTR DftKBPI DftKSVC DMKTRI co "!ftFE 000011 DMKAPI DMKCFS DMKCPI DI!KCQR DMKDSP DMKLOG 
...& YftftICRO 000009 DMKBLD DMKCFS DMKDSP tftKLOG D"KPRV DMKUSO 

V"MICSVC 000007 D"KCFD D"KCFP DMKCFS DftKLOG DftKSVC 



LABEL COUNT REFERENCES 

VftftlftSG 000014 DftKCFS DftKCQR DftKCSU DftKCSV DftKDEF DftKLOG DftKVDD 
VftftLEVEL 000062 DftKBLD DftKCFG DKKCFK DKKCFS DftKCFT DMKCNS DMKCPV DftKC~B Uft~:CSV DKKGRF DKKHVC DftKLOG 

DftKftID DftKMSG DKKQCN tftKRGA DftKBNH DKKSPL DftKUSO DMKVCN 
VftftLINED 000010 DMKBLD DMKCFS DftKCQR DMKGRF DMKLOG DMKMSG DMKRGA DMKVCN 
VftKLVL2 000014 DftKCFS DftKCQR DftKCSU DMKCSV DftKDEF DftKLOG DMKVDD 
VftftNOSK 000002 DftKDSP 
VftftPROB 000003 DMKDSP DftKPRV 
VftftSGON 000015 DftKBLD DftKCFS DftKCQR DMKCSV DftKLOG DMKftID DMKftSG DftKSPL mn:uso 
VftftSHADT 000002 DMKDSP 
YKftSTftP 000005 DMKCFM DftKCFT DftKQCN DMKVCN 
VftftSVC 000009 DftKAPI DftKCFD DMKCFS DftKCPI DMKCQR DftKLOG DMKSVC 
VftftTEXT 000014 DftKBLD DftKCFS DftKCQR DftKHVC DMKLOG DftKMSG DMKQCN DMKVMI 
YHftVTftR 000016 DftKCFS DftKCQR DftKDSP DMKLOG DMKMCH DMKPTR DftKRPA DMKTRA 
VKK360 000003 DftKCFS DftKLOG 
VftNDCNT 000001 DftKDSP DKKPTR Dl'!KUSO 
VftNEWCRO 000011 DftKCDB DKKCDK DMKCDS tftKDSP DftKPRV DftKVAT 
VftNORUN 000006 DMKACO DKKDSP DMKRPA DMKSCH 
VKNOTRAN 000005 DftKCFP DMKCFS DftKCQR DftKVSI 
VftNPWOCL 000004 DMKHVC DftKLNK DMKLOG 
VKNSHR 000003 DftKCFG DMKPGS 
VftOSTAT 000151 DftKALG DKKATS DMKCCW DKKCDB DMKCDM DKKCFC DftKCFG DMKCFM DMtcCFP DftKCFS DKKCNS DftKCPU 

DMKCQG DMKCQP DftKCQR DKKCQY DftKCSO DMKDIA DMKDSP DMKGRF DftJCHVC DftKJRL DftKLNK DMKLOG n 
DftKLOH DMKLOK DMKftCH DPlKPlCT DPlKMSG DftKMSll DftKNES DMKNET DftKPGS DftKPRG DMKPSA DMKPTR "'t1 

DftKQCN DftKRGA DMKRNH DftKRSE DMKUSO DMKVAT DMKVCN DftKVDA mUCVDD DftKVDS DftKVSQ 1:'"1 
VMPAGES 000051 DMKATS DKKBLD DftKCPI DftKCPU DMKCPV DMKDSF DMKJ.IlON DftKPGS m!J{PTR DftKRPA DftKSCH DftKTHI ~ 

DftKUDR DMKVMA tr 
(1) 

VMPAGEX 000006 DftKCFP DMKCFS DMKCQR DftKPRG DftKVAT 7 VftPA2APL 000006 DftKCFG DftKCPB DftKGRF DMKHVD DMKRGA 
VftPDISK 000010 DftKATS DftKCPU DKKftON DMKPGS DMKPGT DftKTHI r+ 

0 
n VftPDRUft 000011 DftKATS DftKCPU DMKMON DMKPGS DftKPGT DftKTHI I 
"'t1 VftPEND 000060 DPlKCFH DftKCFft DftKCFP DMKCPB DftKCPU DftKDSF DMKLOK DftKPEB DftKPBG DftKPRV DftKSCH DftKSSS til 

0 
t::1 DMKSTK DftKSVC DMKTHI DMKTMB DMKTRC DMKVAT DMKVCN DMKVIO mmVSI DftKVSP p., 
...,- VftPERCft 000014 DftKDSP DftKPRG DftKPBV DMKTftR d 
H VftPERPND 000024 DftKDSP DftKPER DliKPRG DMKPRV DftKSVC DftKTPlR DMKTBC DMKV AT J-I 
(1) (1) 

n VMPFUNC 000010 DftKCFS DftKCQY DftKGRF DMKRGA Dl'!KUSO 
r+ VftPGPND 000007 DMKCFP DMKDSP DftKPRV tl1KVAT n 
0 VftPGPNT OOOOOb DMKCFP DMKDSP DftKVAT H 
H 0 
...,- VftPGREAD 000010 DftKACO DMKCKP DftKMON U1KPTR DftKSCH DMKTBI en 
(1) VftPGRINQ 000004 DMKftON DMKPTR DftKSCH en 
en VftPGWAIT 000014 DftKCFP DftKCPU DftKDSP DMKPTR DMKRPA DMKTHI DftKUSO DMKVAT !:tI 

VMPGWRIT 000005 DHKACO DftKftON DHKPTR DMKTHI <n 
VftPNCH 000006 DftKACO DftK ftON DHKTBI tftKVSP HI 

(1) 

~ VftPNT 000061 DftKAPI DftKBLD DftKCFO DftKCKP DMKCPU DMKCPV DMKCQP DftKCQR DftlKCQY DftKDIA DftKLOG DftKHCT H 
I DMKMID DMKHON DftKMSG DMKSCN DftKTHI DMKUSO (1) 

W VftPRGIL 000012 DftKDSP DMKPRG DftKPRV DMKTftR DMKVAT ==' 
\0 n 
11'I VftPRGPND 000003 DftKPRG (1) 



-' LABEL COUNT REFERENCES n 
I I'd 

W 
\0 t"" 
0'1 VMPRIDSP 000009 DMKCFM DMKDSP DMKHVC DtlKSCH DMKVCN DtlKVIC ~ 

VMPRRCT 000006 DMKDSP DMKSTK t:J' 
(I) 

H VMPSTAT 000101 DMKBLD DMKCCW DMKCDB DMKCDM DMKCDS DftKCFG DftKCFH DftKCFO DftKCFP DftK CFS DMKCPB DMKCQG ..... 
~ DMKCQR DMKDEF DMKDIl DftKDRD DMKDSP DftKEIT DftKHVD DMKtNK DMKtOG DftKMON DftKPGS DMKPRG I ::. rl' DMKPRV DMKPTR DMKSCH DftKSVC DftKTMR D!KTRC DftKUSO DftKVAT DMKVDC DMKVMC DMKVSI 0 < VMPSW 000264 DMKBLD DMKCDB DMKCDM DftKCDS DMKCFC DMKCFG DI!KCFH DBKCFM DMKCFP DI!KCFS DBKCPB DftKDGD I ::.: 
"- DMKDRD DMKDSP DMKGIO DftKHVC DMKHVD DMKIOS DI!KtOG DI!KMCH DMKMON DIIKPRG DIIKPRV DIIKPSl tJ: 

0 w DMKSSS DMKSVC DMKTMR DIIKTRA DMKTRC DMKTRD . DMKUDR DI!KUSO DMKVIT DMKVCN DMKVER DMKVIO ~ ...,J DMKVMC DMKVSI DMKVSP ,;:: 
0 

VMPSWAIT 000005 DMKDSP DMKSCH DMKTHI ..... 
en VMPSWDCA 000003 DMKALG 

(I) 

'< VMPSWDCT 000019 DMKlLG DMKHVD DIIKJRt DMKLNK DMKLOG n en H rl' VMPIINT 000020 DMKCFP DMKCPB DMKDSP DMKGRF DMKPRV DMKRGA DMKSCH DMKTMR DMKVMC 0 (I) VMQBPNT 000001 DMKDSP DMKSCH en 
B VMQFPNT 000019 DMKDSP DMKSCH DMKTHI en 
t"" VMQLEVEL 000048 DMKBLD DMKCFO DMKDGD DftKDSP DMKGIO DMK!OB DftKPAG DMKSCH DMKTHI DftKTMR DMKUSO !:O 
0 VMQPRIOR 000006 DMKMON DMKSCH (I) 

I.Q 
VMQSEND 000008 DMKDSP DMKPSA DftKSCH tit ..... (I) 

0 VMQSTAT 000026 DMKCFG DMKCFM DHKCPB tftKDEF DMKDSP D!KGRF DMKHVC DftKHVD DMKLOG DMKQCN DMKRGl DMKSCH H 

~ DMKUSO DMKVCN DMKVIO (I) 

I=' VMQ1 000016 DHKMON DHKPlG DMKSCH DMKTHI DMKTMR I=' 
0 

~ VMRBSC 000001 DMKQCN DMKVCN CD 

to VMRDINQ 000003 DMKMON DMKSCH 
H VKREAL 000005 DMKBLD DMKDEF DMKLOG DMKPRV 
0 VMRON 000014 DMKCFS DMKCQR DMKDSP DMKLOG DMKPTR DftKSCH DMKTRl t:J' 
...... VMRPlGE 000006 DMKCFO DMKPTR DMKSCH DMKUSO 
(I) VMRPRIOR 000002 DMKSCH a VMRSTAT 000231 DMKlCO DMKlLG DMKBLD DftKCCW DMKCDB DMKCDM DMKCFC DftKCFG DMKCFH DftKCFM DMKCFO DMKCFP 
t:I DMKCKP DMKCNS DMKCPI DftKCPO DMKCPV DftKDGD DftKDIA DBKDIB DMKDSP DftKGIO DftKGRF DMKHVC 
CD DMKIOS DftKLNK DMKLOG DftKftCH DMKftCT DMKftOJ DftKftSG DftKPGS DItKPRG DMKPRV DftKPTR DftKQCN rl' 
CD DMKRGA DMKRGB DftKRNH DftKRPl DMKSCH D!KSCI D!KSVC DftKTBI DMKT!R DftKTRI DftKTRC DMKTRD 
H DHKUSO DftKVAT DftKVCl DftKVCN DftKVDD D!KVEB DMKVIO DftKVftl DMKVMC DftKVSI DMKVSP 
B VMRUN 000024 DMKDSP DMKIOS DftKPRV DftKSCH DftKTBI DMKVCA ..... 
I=' VMSEG 000210 DMKlPI DMKlTS DMKBLD DftKCCH DMKCCW DftKCDB DMKCDM DftKCDS DftKCFD DBKCFG DftKCFB DMKCFP 
~ DMKCFS DMKCKS DftKCNS DftKCPB DftKCPI D!KCPS DftKCPU DftKCPV DMKCSE DftKCSO DftKDGD DBKDRD 
rt DMKDSP DMKERM DMKEXT DftKGIO DMKGRF D!KGRT DMKHVC DBKHVt DMKIOG DMKIOS DftKISM DftKLOG ..... 
0 DftKMCC DMKftCH DftKMIA DftKMNI DMKMON DMKNLD DftKlfLE DMKPGS DHKPRG DftKPRV DftKPTR DMKQCN 
I=' DMKRGl DHKRGB DftKRSP DftKSCH DMKSEP DMKSNC DMKSPL DftKSSS DftKSVC DIIKTCS DIIKTIIR DIIKTRI I 
I DMKTRC DIIKTRD DftKTRK DftKUDR DftKODO DftKUSC DftKVIT DftKVC8 DftKVClf DftKVDR DftKVER DftKVIO 
< DMKVftl DMKVMC DftKVSI DMKVSP DMKVSQ DMKWRM 
0 VMSEGDSP 000002 DMKBLD ...... 
,;:: VMSHADT 000008 DMKDSP DMKVlT 
!iii VMS8R 000021 DMKlTS DMKCCW DftKCDB DftKCDft DMKCFG DftKCPO DMKDSP DHKLCK DMKPGS DMKPRG DftKPSl DMKPTR 
(I) 

DMKUSO DMKVIT 
-' VMSHRPRC 000006 DMKITS DMKCFG DMKCPU DftKtOK DMKVMI 

VMSHRSYS 000009 DMKITS DMKCFD DMKCFG DMKPGS 



LABEL COUNT REFERENCES 

VMSIZE 000032 DMKBLD DMKCCW DMKCDB DBKCDB DBKCDS D!KCFJ) DMKCFG D!KCFB DBKCFP DItKCPI DBKCPV DftKDEF 
DMKHVD DMKLOG DftKPGS DBKPTR DMKUSO 

VMSLEEP 000011 DMKALG DMKCFC DMKCFM DMKHVC DKKLOG DKKBNH 
VBSMSGON 000003 DBKBSG 
VKSPKFLG 000006 DMKCFS DKKCQR DItKNSG DMKVMC 
VKSPKON 000004 DKKCQR DKKKSG DMKVMC 
VMSTEALS 000005 DMKMON DKKPTR DMKSCH 
VKSTKCNT 000015 DKKDSP DMKSCH DMKSTK 
VKSTKO 000010 DMKCFM DKKCQG DMKCQH DItKCQP DItKCQR DMKCQ! DMKCST DMKNET DMK'THI 
VKSTMPI 000010 DMKCFS DMKSCH 
VKSTKPT 000007 DMKSCH 
VMSTOR 000028 DKKBLD DKKCFG DKKCFH DKKCFO DItKCFP DMKCPI DMKCPV DMKCQG DKKDEF DMKHVC DMKLOG DMKPGS 

DMKPTR DMKTRD DftKV.BR 
VMSVCPND 000002 DMKPRG 
VMSWPIHG 000002 DMKUSO 
VftSYSOP 000021 DMKCFM DMKCNS Dl'lKCSO DMKDSP DMKGRF DBKLOG DMKLOH DBKPSA DMKQCN DBKUSO DMKVDA DMKVDD 

DMKVDS DMKVSQ 
VMTCDEL 000006 DBKCFT DMKCNS DftKCQR ,DMKLOG 
VMTERl'I 000049 DMKACO DMKBLD DMKCFC ICMKCFM DMKCFT DMKCNS DMKCPI DMKCQG DMKCQP DMKCQR DMKCQY DMKDII 

Dl'IKHVD DMKJRL DMKI.OG DMKLOH DMKMON DMKBSW DMKPSA DMKQCN DBKRGI DMKUSO DBKVCN DMKVDS 
VMTESCP 000005 DMKCFT DMKCQR DMKLOG 
VMTIMEON 000006 DBKACO DMKCKP DBKI.OH n 
VMTIMER 000018 DMKCDS DBKCFS DBKDSP tMKLOG DMKMCH DKKPGS DMKPTR DKKRP! DMKSCH DBKTRA I'l:I 
VKTIO 000007 DBKCFP DKKVCN DMKVIO DKKVSI t"1 
VKTLDEL 000005 DMKCFT DMKCQR DKKI.OG S» 
VMTLENl) 000016 DMKBLD DKKCFT DKKCNS DBKCQR DKKCQY DBKGRF.' DMKLOG D!KBGI DMKRGB t:::1' 

(I) 
VMTLEVEL 000054 DMKCFP DMKCFS DMKCQR DMKDSP DMKLOG D!KPSI DMKPTR DMKSCH DMKTKR DMKTRI t-J 
V!TIUNQ 000005 DKKACO DMKDSP DKKSCH I 
VMTMOUTQ 000040 DKKBLD DMKCFP DKKDSP DKKEXT DKKIOS DMKLOG DtlKKCH DMKPBG DMKPSA DKKSCH DMKSVC DKKTKR c+ 

0 n VKTMRINT 000004 DMKPSA DMKSCH DMKTBR I 
I'l:I VKTODINQ 000004 DMKBLD DKKSCH tI: 

0 
~ VKTON 000010 DKKCFS DKKCQR DBKDSP DKKLOG DBKPTR DBKTRA p" ..,. VMTRBRIN 000027 DKKCDS DMKCFC DKKCFP DKKDSP DMKPRG DMKPRV DMKSVC DMKTRA DBKTRC DBKTRD DBKVIO d 
11 VKTRCTL 000062 DMKCDS DMKCFC DKKCFP DBKCFS DBKDSP DBKIOS DMKPER DBKPBG DMKPRV DBKSVC DMKTMR DMKTRA t-J 
(I) (I) 
0 DMKTRC DMKTRD DKKUSO DBKVAT DBKVCA DMKVIO DMKVSI 
c+ VMTREX 000007 DKKCFS DKKDSP DMKTRA tKKTRC n 
0 VKTREXT 000034 DKKCFM DMKDSP DMKPGS I:MKPRG DKKPRV DKKSVC DMKTMR DMKTBA DMKTRC DMKTRD DMKUSO DMKVIO 11 
11 a ..,. VMTRINT 000003 DMKTRA DMKTRC DMKTRD til 
(I) VKTRIO 000010 DMKDSP DKKTRA DKKTRC DMKVIO til 
til VMTRIHD 000023 DMKACO DMKBLD DHKCFT I:MKCQG DMKCQP DMKCQB DMKCQY DMKDIA DMKBVD DMKLOG DMKLOH DMKPSI ~ 

DMKQCN DMKRGB DMKRNH D!KUSO (I) 

VMTRPER 000014 DMKDSP DMKPER DMKPRG DMKPRV DMKT!R DBKTRA DKKUSO DBKVAT ~ 
(I) 

-' VKTRPRG 000005 DMKDSP DKKPRG DMKTRA D!KTRC 11 
I VKTRPRV 000008 DMKDSP DKKPRV DKK~rRA D!KTRC (I) 

W VKTRQBLK 000007 D!KCFS DMKLOG DftKSCH DMKUSO t:I 
\D 0 ....a V!TRSIO 000018 DKKIOS DKKTRA DHKTRC tKKTRD DKKVCA DMKVIC DMKVSI (I) 



....,\ LIBEL COUNT REFERENCES n 
I I'd 

W 
t-I \0 

CO V!!TRSVC 000005 DftKDSP DftKSVC DftKTRA Df!lKTRC 
~ 
C' 

V!!TSEND 000004 DftKDSP DftKSCH CD 
H YftTTIftE 000021 DftKACO Df!lKIPI Df!lKBLD Df!lKCKP Df!lKCPI DttKCPU Df!KDSP Df!KBVC DftKLOG DftKftON Df!lKSCH Df!lKTBI ...... 

I tJj DftKl'f!lR DMKVSP c+ :3 
veUPRIOR 000005 DftKCFO Df!lKCQR DftKLOG Df!KMON DMKSCH a 

~ V!!USER 000164 Df!lKACO DMKBLD DftKCCH tf!lKCDS DMKCFO DtlKCFP Dl!KCFS DtlKCKP DftKCPE Df!lKCPI Df!lKCPS DtlKCPV I 
:3 tJ: 

" DftKCQG DtlKCQH Df!lKCQP Dl!KCQR DI!KCQY DtlKCSE D!!KCSO Df!KCSP DKKCST Df!lKCSU Df!lKCSV DftKDEF a 
w DlUDGD Df!lKDII DIlKDRD Df!lKHVD DftKIOF Df!KJRL . DIIKLNK Df!lKLOG DIlKLOB DKKf!lCC DIlKIlCD DMKftCH PI 
...,J DftKIlCT DIlKf!lIA DIlKIlNI Df!KIlON DMKIISG DBKI!SW D!!KNES DMKNET DMKNLD Df!KNLE Df!KQCN DftKRNH = 0 ...... 

DMKSCN DMKSPL DIlKSSS Df!KTHI DIlKUSO Df!KVCA DIIKVCH DMKVDA DftKVDC DftKVDD DIlKVDR DMKVER CD 
en DMKVftC Df!KVSI DIlKVSP n "< VI!!VCRO 000020 DMKCDB DMKCDM DtlKCDS DtlKCFH Df!KCFP Df!KCFS D!!KDSP DIlKLCG DMKPRV DIlKTRC DIlKVf!C DMKVSI rn t1 
c+ Y"VCR14 000005 DMKCCH DMKCFP DKKPRV a 
CD VMVIRCF 000020 DMKALG D!!KCFC DftKCFft DtlKHVC Df!KLNK Dl!KLOG DMKNES Df!KNET Df!lKQCN DIlKRNB rn 
I!!I V"VTERl! 000020 DMKALG Df!KBLD DIlKCFft DIIKCFP DIlKCFT Df!lKCPS DfIIKD.lS DIlKDEF Df!lKGRF DIlK BVD DIlKLOG DIlKQCN 

rn 

t-I DMKRGA Df!lKUSO DfIIKVDR DMKVDS !::tI 
a VI1VTIKE 000008 (H!KACO DMKLOG DMKftON DI!IKSCB DKKTIlR CD 

IQ /""h 
~. VMV370R 000074 DMKBLD DI!KCDB DMKCDII DMKCDS DIlKCFG DIlKCFB DtlKCFP DtlKCFS Df!KCPB DIlKCQG DMKCQR DMKDEF CD 
0 DftKDI.l DMKDRD DIlKDSP DtlKEXT DftKHVD DtlKLNR DMKLOG DI!KPBG DIlKPRV DMKSCH DftKSVC DMKTMR t1 

DftKTRC DMKUSO DMKVDC Df!KVftC DMKVSI CD 
~ ::s 
::s V!WCNT 000008 DMKPTR DMKRPA 0 
PI VMWNGOR 000010 DMKBLD DMKCFS DMKCQR ttlKLOG Df!KI!SG DMKUSO CD 

I'd VMWSERRG 000003 DKKSCH 
t1 VMWSPROJ 000019 DMKBLD DfIIKDSP DIlKMON Df!KSCH Df!lKTHI 
a VMXPG 000002 DMKPTR 
C' VR.lLOC 000003 Df!lKBLD DMKDEF DMKLOG ...... 
CD YRRIDD 000001 DftKCCW 
II VRRBLOK 000010 DMKCCW DftKCFP DMKDGD DMKGIO DIlKUNT Df!lKVDS DMKVSI 
t:::1 YRBCPEX 000011 DftKCCW Df!KCFP Df!KDGD Df!lKGIO DMKUNT 
CD VBBBES 000008 DMKCCW DMKCFP DMKDGD DfIIKGIO Df!lKUNT DfIIKVSI 
c+ VBBSIZE 000003 DMKVDR DMKVDS CD 
t1 VRBST.lT 000008 DKKCCW DMKCFP DMKDGD DMKGIO DMKUNT Df!lKVSI 
• VRBUSER 000001 DMKCCW 
~. 

VSPBUFBK 000017 DMKVSP DMKVSQ ::s 
~ VSPBUFSZ 000007 Df!KVSP DMKVSQ 
c+ VSPCAW 000014 DMKDRD DMKVSP ..... 
a VSPCCW 000120 DMKDRD DMKVSP 
::s VSPDPAGE 000025 DMKDRD DMKVSP DMKVSQ 
I YSPIDACT 000006 DMKVSP I 
~ YSPIDAL 000001 DMKVSP 
a VSPIDASW 000008 DMKVSP ...... VSPID.lW2 000002 DMKVSP = II VSPLCTL 000012 DMKCKP DMKCSP DMKCSQ DI!KDRD DMKSPL Df!lKVSP DMKVSQ 
CD VSPNEXT 000005 DMKVSP DMKVSQ 
....,\ VSPRECRO 000002 DMKVSP 

VSPSFBLK 000025 DMKCKP DMKCSP DMKCSQ tl!KDRD DMKSPL Df!lKVSF DI!KVSQ 



LABEL COUNT REFERENCES 

VSPSIZE 000008 DfIIKDRD DfliKSPL DfIIKVSP DfIIKVSQ 
VSPVPAGE 000016 DfliKSPL DfIIKVSP DKKVSQ 
VSPXBLOK 000018 DfIIKCKP DKKCQG DKKCSP DMKCST DKKSPL DfIIKVDR DMKVDS 
VSPICHAR 000005 DfIIKCQG DMKCSP DfliKSPL 
VSPICKOD 000005 DfIIKCQG DfIIKCSP DfIIKSPL 
VSPICPYF 000004 DfIIKCQG DMKCSP DMKSPL 
VSPIDIST 000001 DMKVDS 
VSPIFCB 000005 DfIIKCQG DMKCSP DMKSPL 
VSPXFLGl 000004 DMKCQG DMKCSP DKKSPL 
VSPIFLSH 000004 DMKCQG DMKCSP DfIIKSPL 
VSPILEN 000002 DfIIKVDR DMKVDS 
VSPXOVLY 000005 Dr!KCQG DfIIKCSP DKKSPL 
VSPISIZE 000003 DMKVDS 
VSPXTAG 000003 DMKCST DfIIKSPL 
VSPITGLN 000005 DMKCST DfIIKSPL 
VSPIXUSR 000006 DKKCKP DKKCQG DKKCSP DfIIKSPL 
VSYSRES 000003 DKKCFG DMKCFH 
WAIT 000019 DMKAPI DMKBLD DMKCDS DMKCFM DMKCFP DfIIKCPI D!KDDR DMKDMP mmDSP DMKIOG DMKLOG DMKSVC 

DMKTRA DMKTRC DfIIKUSO 
WAITEND 000005 DMKDSP DMKEXT DfIIKIOS DKK!!CH DMKPSl 
WAITSTRT 000003 DMKDSP 
wcco 000003 DMKGRF DMKGRT DfIIKGRW n 
WCC3 000010 DfIIKGRF DfIIKGRT DMKGRW DMKRGA DMKRGB 1'0 

WCC4 000005 DMKGRF DMKGRT DMKGRW DMKRGA t"'I 
wccs 000002 DMKGRF DMKRGB p) 

WCC56 000002 DMKGRT DKKRGB t:1' 
CD 

WCC6 000033 DMKGRF DMKGRT DMKGRW DMKRGA DMKRGB 7' WRITBRK 000001 DMKRNH 
WRITE 000010 DMKBSC DMKDIR DMKLDOOE 1)MKLNK r+ 

0 
n WRITEDT 000003 DMKBSC DfIIKRHH I 
1'0 WRITEl 000001 DMKBSC til 

0 
t::' WRITHRM 000007 D!!KRNH PI 
~. ICAPR 000002 DfIIKEIT d 
H ICDISP 000005 DKKDSP DKKEXT ~ 
CD CD 
n ICfIIASK 000006 DMKAPI DKKCLK DMKDSP 
r+ XCPEND 000019 DMKDSP DMKEXT DfIIK!!CT n 
0 XCRES 000002 DMKExr H 
H 0 
~. ICWAK 000001 DMKEIT til 
CD IINTBLOK 000066 DMKCFP DMKCPB DMKDSP DMKGRF DMKRGA DMKSCH DMKTMR DMKVMC til 
til XINTCODE 000022 DMKCPB DMKDSP DMKGRF tMKRGA D!!KSCH D!KVMC t:O 

XINTKASK 000005 DI1KDSP CD 
IINTNEXT 00004] D!KCFP DMKCPB D!!KDSP DMKGRF DKKRGA DMKSCH DMKTMR DMKV'MC HI 

CD ..... IINTPARM 000002 DfIIKSCH DfIIKTMR H 
I IINTSIZE 000011 DMKCFP DMKCPB DKKDSP DMKGRF DfIIKRGA D!KSCH DMKTMR DMKVMC CD 

W IINTSORT 000016 DMKCFP DMKCPB DMKDSP DMKGRF DMKRGA DMKSCH DMKTMR DMKVMC = \0 n 
\0 IOBRCCWl 000002 DMKRSE CD 



.... LABEL COUIT REFERENCES 
n 

I ." 
.I:" t"" 0 
0 ~ 

XOBRCCi2 000001 DPlKRSE b" 
IOBRCCW3 000001 DPlKRSE (I) 

H IOBRCCW4 000001 DMKRSE ..... 
I txI IOBREXT 000003 DPlKRSE <+ tK 

XOBRFLAG 000008 DPiKIOF DPlKRSE 'i ~ XOBRMIS1 000002 DMKRSE ::I: tK 

"- XOBRPlIS2 000002 DPlKRSE 0 
w XOBRRT1 000006 DMKRSE 01 

c: 
""'" XOBRRT2 000006 DPlKRSE ..... 0 

XOBRRT3 000006 DPlKRSE (I) 

Ul XOBRRT4 000003 DftKRSE n '< XOBRRT5 000001 DftKRSE H Ul 
<+ XOBRRT6 000006 DPlKRSE 0 
(I) XOBRSIZE 000002 DPlKRSE rn 
EI Ul 

XOBRSTAT 000012 DMKRSE 
t"" XOBRT1 000006 DPiKIOF DttKRSE ::0 

(I) 
0 XOBRT2 000001 DftKRSE J-h ~ XOBRT3 000004 DttKIOF DftKRSE (I) 

""'-n XOBR010 000003 DPiKIOF DPlKRSE H 
(I) 

~ XOBR150 000004 DPiKIOF DPlKRSE = = XOBR180 000002 DttKIOF DftKRSE n 
At XOBR512 000008 DPiKIOF DftKRSE 

(I) 

." XPAGIUPI 000058 DPiKATS DttKCCW DftKCDB DIIKCDtt DttKCDS DIIKCPI DIIKDGD DftKDRD DftKFRl DIIKHVC DftKHVD DttKIStt 
H DftKPSA DttKPTR DIIKQClf DftKRPA DIIKTCS DIIKUIT DftKV III DttKVftC 
0 XRIGHT16 000033 DftKCCW DttKCDft DftKCFG DftKCPI DftKDAS DftKDSF DIIKERft DftKftSG DftKOPB DftKRNH DftKSEV DttKSIl b" 
..... DPlKSSP DttKTAP DftKTRI DftKTBK DIIKYIT DIIKVCI DttKVSI 
CD XRIGHT24 000006 DPlKCCW DftKCFP DftKHVD Dl!KSYC 
EI XTNDLOCK 000022 DPlKDSP DttKFRE DPlKGBF DtiKIOS DPiKtOK DIIKPIG Dt!KPTB DIIKBGA DttKV 10 
tj X2048BND 000016 DPlKCCW DIIKCSU DIIKDRD DIIKHVD DttKPSI DIIKTRD DIIKUNT 
(I) 140FFS 000013 DftKCDB DftKCDM DIIKCFG DIIKCFO DftKCFT DBKCPE DIIKCPS DIIKCPV DftKIICD DIIKNLD DIIKNtE <+ YO 000010 DftKDftP DIIKDSP DftKIOS DIIKIICH DIIKPRG DftKPSA DIIKSVC CD 
H y2 000010 DftKDIIP DftKDSP DttKIOS DftKttCH DftKPRG DIIKPSI DIIKSYC 
EI Y4 000010 DIIKDIIP DttKDSP DftKIOS DIIKftCH DltKPRG DIIKPSI DIIKSVC 
""'-= Y6 000010 DttKDIIP DIIKDSP DttKIOS DIIKttCH DIIKPRG DIIKPSI DIIKSVC 
~ ZEROES 000210 DIIKACO DftKAPI DIIKBLD DIIKBSC DIIKCCH Dt!KCCIl DflKCDB DIIKCtM DIIKCDS DttKCPD DIIKCFO DIIKCFP 
<+ DIIKCFS DIIKCFT DIIKCKS DIIKCtK DIIKCPB DIIKCPI DflKCPS DflKCPU DttKCPY DIIKCQG DIIKCQH DftKCQP 
""'-0 DPlKCQR DPlKCQY DPlKCSB DflKCSO DIIKCSP DIIKCSt DflKCST DIIKCSU DIIKCSV DIIKDAS DIIKDII DIIKDIB 
t;j DftKDtlD DftKDSB DIIKDSP DIIKGRF DIIKHVC DflKHVD DtlKIOC DtlKIOE DftKIOF DIIKLNK DIIKtOG DIIKIICD 
I DIIKttCH DIIKIICT DftKIIIl DftKttID DftKIINI DftKflOI DIIKttSW DIIKIET DIIKPS 1 DftKPTR DttKBIH DttKRPA I 
~ DftKRSE DttKSCH DftKSCB DIIKSPt DttKSSS DflKTlF DflKTCS DflKTflR DftKTRC DttKTRD DttKTRK DftKUDR 
0 DftKUDU DIIKUIT DftKUSO DftKVCA DftKVCH DflKVDl DPlKVDC DIIKVDR DIIKVDS DIIKVSP DftKWRII ..... 
~ 
iii 
(I) 

.... 



CP Diagnostic Aids 

This part contains the following information: 

• Entry Points for CP Com.ands 

• CP Wait State Codes 

• Function Codes for DIAGNOSE Instructions 

CP Diagnostic Aids 1-401 
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Entry Points for CP Commands 

The following table is a list of CP commands and the modules that gain 
control to perform their functions. 

Command 

ACNT 
ADS TOP 
ATTACH 
ATTN 
AUTOLOG 
BACKSPAC 
BEGIN 
CHANGE 
CLOSE 
COUPLE 
CP 
DCP 
DEFINE 
DETACH 
DIAL 
DISABLE 
DIS CONN 
DISPLAY 
Dl!CP 
DRAIN 
DUMP 
ECHO 
ENABLE 
EXTERNAL 
FLUSH 
FORCE 
FREE 
HALT 
HOLD 
INDICATE 
IPL 
LINK 
LOADBUF 
LOADVFCB 
LOCATE 
LOCK 
LOGOFF 
LOGON 
MESSAGE 
MONITOR 
NETWORK 
NOTREADY 

Entry Label 

DMKCPVAC 
DMKCFDAD 
DMKVDAAT 
DMKCFCRQ 
DMKALGON 
DMKCSOBS 
DMKCFCBE 
DKKCSUCH 
DKKCSPCL 
DKKDIACP 
DKKCFM 
DKKCDBDC 
DKKDEFIN 
DMKVDDDE 
DKKDIAL 
DMKCPVDS 
DKKUSODS 
DKKCDBDI 
DMKCDMDPI 
Dl!KCSODR 
DKKCDPIDU 
DKKKSGE<Z 
DKKCPVEN 
DKKCPBEX 
DKKCSOFL 
DKKUSOFL 
DKKCSPFR 
DKKCPSH 
DKKCSPHL 
DMKTHIEN 
DKKCFGIP 
DKKLNKIN 
DKKCSBLD 
DMKCSBVL 
DKKCFDLO 
DMKCPVLK 
DKKUSOLG 
DKKLOGON 
DKKKSGKS 
DKKMCCCL 
DMKNETWK 
DPIKCPBNR 

Command 

ORDER 
PURGE 
QUERY1 
READY 
REPEAT 
REQUEST 
RESET 
REWIND 
SAVESYS 
SET1 
SHUTDOWN 
SLEEP 
SMSG 
SPACE 
SPOOL 
START 
STCP 
STORE 
SYSTEK 
TAG 
TERKINAL 
TRACE 
TRANSFER 
UNLOCK 
VARY 
WARNING 

* 

Entry Label 

DKKCSUOR 
DKKCSUPU 
DMKCFCQU 
DMKCPBRY 
DMKCSORP 
DftKCFCRQ 
DftKCPBRS 
DKKCPBRW 
DftKCFHSV 
DMKCFCSE 
DMKCPSSH 
DKKCFCSL 
DMKMSGSM 
DMKCSOSP 
DKKCSPSP 
DKKCSOST 
DMKCDSCP 
DftKCDSTO 
DftKCPBSR 
DKKCSTAG 
DMKCFTRM 
DtlKTRACE 
DMKCSUTR 
DMKCPVUL 
DKKCPSRY 
DMKKSGWN 
DKKCFK 

1Major o~erand decode of QUERY 
and SET is by a scan table in 
DKKCFMQU. Depending on the 
operand match, DMKCQP, DMKCQG, 
DMKJRL, or DMKCQR is called 
for QUERY. The respective 
entry ~oints are DMKCQPRV, 
DMKCQGEN, DMKJRLQU, and 
DMKCQREY. For SET, DMKCFS, 
DKKJRL, or DKKCFO is called. 
Respective entry points are 
DMKCFSET, DMKJRLSE, and 
DMKCFOEX. 

Figure 25. CP Commands and Their Module Entry Points 

CP Wait State Codes 

A wait state is produced by one of the following modules: 

DMKCCH 
DMKCKP 
DMKCPI 
DKKDMP 

DMKMCH 
DKKPAG 
DMKSAV 
DMKWRM 

CP Diagnostic Aids 1-403 



When a wait state occurs, the Program Status Word (PSW) is displayed at 
the operator's console in the following format: 

xxyyyyyyzzzzzwww 

xxyyyyyy is the left half of the program status word. This half may be 
either: 

03yyyyyy Valid wait condition. 
work. 

The system is waiting for 

OOyyyyyy System wait caused by an error condition. 

zzzzzwww is the right half of the program status word. The wait state 
code is found in the right half of the PSi when the CPU is in 
the wait state. The wait state code, www, indicates the error 
condition. 

Wait 
~2de 
001 

002 

~~E!gng!!2n 
The machine check handler 
Probable hardware error. 

The channel check handler 
Probable hardware error. 

found an unrecoverable failure. 

found an unrecoverable failure. 

003 A system failure occurred before a valid warm start was performed. 

004 This wait state code is loaded by D8KD8P when a console, or an 
output device is not operational, or when a console or output 
device produces an inexplicable error status. Probable hardware 
error. 

005 D8KCPI could not find an operational primary or alternate console. 
Probable hardware error. 

006 This is a normal wait when a system shutdown is completed. 

007 A program check, a machine check, or a permanent I/O error was 
found by the checkpoint program. 

008 Checkpoint and system shutdown are complete. If the system is 
running under an alternate console, error messages DftKCKP910I, 
DMKCKP911W, DMKCKP960I, and D8KCKP961I are not displayed. 

009 An error condition occurred that prevents a warm start. 

If the system is running under an alternate console, error 
messages DMKCKP910I and DMKCKP911i are not displayed. 

OOA A machine check occurred while DftKSAV was attempting to save or 
restore a page image copy of the nucleus on a SYSRES device. 
Probable hardware error. 

OOB A machine check occurred before initialization was complete. 

OOC An attempt was made to IPL from a disk that did not contain a 
system. Thus, the wait state code OOC entered on disk by the 
Format/Allocate program is encountered. 

OOD The machine size defined during system generation is greater than 
the real machine size, or a hardware error has occurred which 
inhibits V8/310 from using the required storage. 
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OOF Hardware errors are being received on V~/370 paging device(s). 
The wait state that causes this code is preceded by message 

DMKPAG415E CONTINUOUS PAGING ERRORS FRO~ DASDxxx 

010 The SYSRES device, on which DMKSAV is attempting to write a page 
image copy of the nucleus, is not mounted or not ready. 

011 An unrecoverable error, other than a machine check, occurred while 
DMKSAV attempted to write a page image cOFY of the nucleus on the 
SYSRES device. 

012 The normal wait state code loaded by D~KSAV when it has completed 
loading the nucleus. 

013 The machine check handler encountered an unrecoverable error on 
the attache~_pro~essor. Probable hardware error. 

015 A SIGP issued to the attached processor during system 
initialization by DMKCPI or DMKAPI was unsuccessful. 

027 An unrecoverable I/O error occurred or system input is incorrect. 
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CP Abend Codes 
The CP abends, their causes and required actions are listed in the !~~ 
!ML31Q Sys!~~ ~essag~§. 
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Figure 26 indicates the DIAGNOSE codes used in V8/370 and gives a brief 
explanation of their uses. 

Functioni i DMKHVC DMKHVD 
Code IClassl Function Label Label 

000 G Store extended identification HVDSTIDX 
code. 

004 C,E Examine data froll real storage. READCPC 

008 G Execute V8/370 CP cOllmand. HVCONFN 

OOC G Pseudo-timer facility. HVCHRON 

010 G Release virtual storage pages. HVCPGRL 

014 G Manipulate input spool files. HCDSPRD 

018 G Standard DASD I/O. HVCDISK 

01C F Clear error recording area. HVDLRER 

020 G General virtual I/O HVCFIKE 
interruptions. 

024 G virtual device type inquiry. HVDDTYP 

028 G Dynamic TIC modification. HVCDCPft 

02C C,E,FI Get DASD address of error HVDEREP1 
I recording and number of cylin-
I ders allocated for error record-
I ing. 
I 

030 C,E,FI Read a page of error recording I HVDEREP2 
I data. I 

Figure 26. Functio-n Codes for DIAGNOSE Instruction (Part i of 2) 
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I 
Functionl I DMKHVC DMKHVD 

Code IClassl Function Module Module 

034 C,F Reads the system dump spool HVDRSDF 
file. 

038 C,E Reads the system symbol table. HVDRDSYM 

03C A,B,C Dynamically updates the VM/370 HVDDIRCT 
directory. 

040 Reserved for IBM use. HVCEXIT 

044 Reserved for IBM use. HVCEXIT 

048 Reserved for IBM use. BVCEXIT 

04C any Generate accounting cards. BVDACCT 

050 A,B,C Saves 3704/3705 control program BVD3705 
image. 

054 Enable or disable external BVDEXPA 
interruptions. 

058 G Virtual console interface for BVCGRAF 
3270. 

05C Edit message according to EMSG BVCEMSG 
settings. 

060 Provide virtual machine storage BVCSTOR 
size. BVCSTOR 

064 Load, find, or purge a named BVCSYS 
system. 

068 G Virtual Machine Communication BVCVMCF 
Facility. 

074 A,B,C Loads a 3800 named system HVD3800 
into virtual storage 

078 any MSS communication HVCSSS 

084 B Updates in-place a VM/370 di- DMKUDU 
rectory control statement in 
its online control block for •• 

100 Start of functions specified by HVCUSER 
a user. 

igure 26. Function Codes for DIAGNOSE Instruction (Part 2 of 2) 
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Appendix A: VM/370 Extended 
Control-Program Support 

VM/370 Extended Control-Program SUppOit (ECPS) 

VM/370 Extended Control-Program Support 
hardware-assisted parts: 

(ECPS) consists of three 

1. Control program assist (CP assist) defines new hardware 
instructions to assist CP routines and functions or, in two cases, 
as new interpretations of existing VM/370 instructions. CP assist 
does not operate in a VM/370 system that runs under VM/370. 

2. Expanded virtual machine assist 
existing virtual machine assist. 

provides an expansion of the 

3. Virtual interval timer assist provides a more accurate hardware 
updating of the interval timer for the virtual machine. 

See !~11Q Rl~ning snQ ~Y§!~! ~~n~f~!iQn ~~ide for a list of the 
processors on which Reps is available~ 

ECPS INTERACTION WITH OTHER FUNCTIONS 

• Virtual machine assist - The expanded virtual machine assist can be 
enabled only if virtual machine assist is also enabled. 

• Program event recording - No PER events are recognized by CP assist. 
Virtual machine assist does recognize PER events for certain 
instructions. PER events are not recognized during the updating of 
the virtual interval timer. 

• VS1 assist 
other. 

VM/370 ECPS and VS1 assist do not interfere with each 

• DOS emulator - If the DOS emulator is active, virtual machine assist 
is disabled. CP assist and the virtual interval timer assist are not 
disabled if the DOS emulator is active. 

CONTROL BY CONTROL REGISTER 6 AND MICBLOK ASSIST CONTROL FIELD 

The contents of control register 6 exercise overall and absolute control 
over virtual machine assist, CP assist, expanded virtual machine assist, 
and virtual interval timer assist. Values in control register 6 share 
control of functions provided by expanded virtual machine assist with 
the setting of bits in the MICBLOK's assist control field. The use of 
the assist control field is described later on under the topic "Expanded 
Virtual Machine Assist." 

The following table defines the contents of control register 6: 

~i! Q~scfi£!ion 
o Virtual machine assist enabled if on, disabled if off 

1 Virtual machine in problem state if on, in supervisor state if 
off 
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2 ISK and SSK instructions not allowed if on, allowed if off 

3 System/360 instructions only if on, System/370 instructions if 
off 

4 Virtual SVC interrupts not allowed if on, allowed if off 

5 Shadow table fixup allowed if on, not allowed if off 

6 Control program assist enabled if on, disabled if off 

7 Virtual interval timer support enabled if on, disabled if off 

8-28 Real address of virtual machine pointer list 

29-31 Unused, must be zero 

The following chart summarizes the control by control register 6 of 
virtual machine assist, extended virtual machine assist, CP assist, and 
the virtual interval timer assist: 

• 

virtual Control 
Machine Program 
Assist Assist 
Bit 0 Bit 6 

o 

o 

o 

o 

1 

1 

1 

1 

o 

o 

1 

1 

o 

o 

1 

1 

virtual 
Interval 
Timer 
Assist 
Bit 7 

o 

1 

o 

1 

o 

1 

o 

1 

Enabled 
Assists 

None 

None 

CP assist 

CP assist 

Virtual machine assist 

Virtual machine assist, 
virtual interval tiller 
assist 

Virtual machine assist, 
CP assist, expanded 
virtual machine assist 

Virtual machine assist, 
CP assist, expanded 
virtual machine assist, 
virtual interval timer 
assist 

I * Not possible with VM/370 
I A indicates SET SASSIST ON 
I B indicates SET SASSIST OFF 
I C indicates SET CPASSIST ON 
I D indicates SET CPASSIST OFF 

Systelll 
Opera tor 
Comlland 

B, D 

* 
B, C 

* 
A, D 

A, D 

A, C 

A, C 

I E indicates SET ASSIST ON with TMR or NOTMR as indicated 

User 
COllmand 

E, NOTMR 

E, TMR 

E, NOTMR 

E, TMR 

~ __________ . ____________ . ________ .--__________________ .--_________________________ -J 
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VIRTUAL 8ACHINE POINTER LIST 

The virtual machine pointer list (8ICBLOK) is a 24-byte area that starts 
on a doubleword boundary and contains eight fullwords. Control register 
6 contains an address that points to the beginning of the virtual 
aachine pointer list. ~ne address is formed by concatenating bits 8 
through 28 of control register 6 with three low-order zero bits. All 
storage accesses to the virtual machine pointer list are done with real 
addresses and with a storage protect key of O. 

The following table defines the full words at the specified offsets 
into the virtual machine pointer list. The usage of the workspace 
pointer and the workspace itself is implementation-dependent. The usage 
of the pointer and the workspace is not further defined in this 
document. 

Q!fs~! Q~!i~i!i~~ 

+0 Real segment table pointer 
+4 Virtual control register pointer 
+8 Virtual PSW pointer 
+12 Workspace pointer 
+16 Virtual interval timer pointer 
+20 Assist control field 
+24 Reserved for IB8 use 

TRACE TABLE ENTRIES 

The first bit of each V8/310 trace table entry generated by ECPS is set 
to one (1). Information about V8/310 trace table entries is contained 
in the !B8 !~LJ1Q ~I§!~! ~~~g~gl!~~~§ ~yig~· 

RELATIONSHIPS BETWEEN HARDWARE ASSISTS 

Figure 27 illustrates the possible ways of running a virtual machine 
with various combinations of hardware assists and how the SET command 
affects their operation. 
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operator loads V8/370 
r--t 

11--------1 1 I 
II ~ 

~------------------------~-------r___ 

L 

Hardware assist status: 
CP assist on, 
virtual machine assist 
on, 
expanded virtual machine 
assist on. 
virtual interval timer 
assist on 

II 

Class 1 (operator) com
mands possible before a 
virtual machine user is 
dispatched. 

II 
r --, 

I These hardware assists are on 
I after VM/370 is loaded on the 
I following .achines: Systea/370 Models 
I 1 35- 3 , 1 38 , 14 5- 3 , an d 1 4 8 
L---

r___ 
I SET CP1SSIST OFF 
I SET CP1SSIST ON 
I SET SlSSIST OFF 
I SET SlSSIST ON 
L---

I Operator issues hardware I----------------r----------------------, 
I assist commands I 

If no operator hardware 
assist commands are 
issued, go to part 4 (F) 

II 
..----, 
I F I 
L---.J 

Part 4 

Operator issues 
SET CPASSIST OFF 

Results: 
1 

CP assist is eff, I 
expanded virtual I 
machine assist is I 
off, I 
virtual machine I 
assist is on I 

If no more oper
ator hardware as
sist com.ands are 
issued, go to 
part 2 (B) 

Operator issues 
SET CPASSIST OR , 

,.--I-, 
I A I 
L---.I 

Part 1 

Operator issues 
SET SASSIST OFF 

r , 
Results: 

CP assist is on, 
expanded virtual 
machine assist is 
off, 
virtual machine 
assist is off 
virt. intv. timer 
assist is off 

If no more oper
ator hardware as
sist commands are 
issued, go to 
part 3 (D) 

Operator issues 
SET SASSIST ON , 

,.--I-, 
I A I 
L---.I 

Part 1 

Figure 27. Hardware Assist Relationships (Part 1 of 4) 
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Part 1 
r----1 

I B I 
L---..I 

II 

A virtual machine 
operator logs on 

r----1 

II I C I 

Hardware assist status: 

CP assist off, 
virtual machine assist 
on, 
expanded virtual machine 
assist off, 
virtual interval timer 
assist on 

II 

v~~~ual machine operator 
may issue the following 
commands: 
SET ASSIST OFF 
SET ASSIST NOTKR 
SET ASSIST OFF NOTKR 

i i 

Virtual machine operator 
issues SET ASSIST OFF 

II 

Virtual machine operator 
issues SET ASSIST NOTKR L-__________________________ ~ 

II 

Virtual machine operator 
issues SET ASSIST OFF 
NOTKR 

II 

Results: 

exp. virt. mach. assist 
off, 
virt. mach. assist off, 
virtual interval timer 
assist off 

" 

L---.J ••• 

Results: 

virt. mach. assist 
on, 
exp. virt. machine 
assist off, 
virt. intvl. timer 
assist off 

Virtual .achine 
operator issues 
SET ASSIST TKR 

r--. 
I C I 
L---..I 

Part 2 

Virtual machine 
operator issues 
SET ASSIST ON TKR 

Virtual machine 
operator issues 
SET ASSIST ON 

i 

I 
,--I-, 
I C I 
L---J 

Part 2 

I 

I 
.-a-, 
I E I 
L---..I 

Part 2 

Figure 27. Hardware Assist Relationships (Part 2 of 4) 

Results: 

virt. mach. assist 
off, 
exp. virt. machine 
assist off, 
virt. intvl. timer 
assist off 

Virtual machine 
operator issues 
SET ASSIST ON TKR to 
turn virt. machine 
assist on, expanded 
virt. mach. assist 
off, virt. interval 
timer assist on 

i 

I 
r-, 
I C I 
L---..I 

Part 2 
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Part 1 
~ 

I D I 
L----J 

II 
r-------------------------~, 
I A virtual machine I 
I operator logs on I L-_________________________~ 

II , 
Virtual machine extended I 
control status is: , 
CP assist on, I 
virt. mach. assist off, , 
expanded virtual machine I 
assist off, I 
virtual interval timer, 
assist off , 

1 

II , 
Because no VM/370 ECPS I 
functions are on, an I 
error message is dis- I 
played if the virtual I 
machine operator issues I 
SET ASSIST TMR or SET I 
ASSIST ON I 

r---
I The system operator must issue 
I SET SASSIST ON and SET CPASSIST ON 
I to enable all the V8/370 ECPS 
I functions 
L----

Figure 27. Hardware Assist Relationships (Part 3 of 4) 
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Part i 
~ 

1 F I 
L---.I 

II 

A virtual 
operator logs on 

, 
machine 1 

I 
~ 

11-------1 G 1 

.-

Virtual machine ECPS 
status is: 
exp. virt. mach. assist 
on, 
virt. mach. assist on, 
virtual interval timer 
assist on 

II 

1 Virtual machine operator 
I aay issue the following 
1 commands: 
I SET ASSIST OFF 
1 SET ASSIST NOTKR 
1 SET ASSIST OFF NOTKR 

II 

L---.I 

• 
Virtual machine operator 1-------------------------------------------, 
issues SET ASSIST OFF I 

II 

Virtual machine operator 
issues SET ASSIST NOTKR 

II 
II 

Virtual machine operator 
issues SET ASSIST OFF 
NOTKR 

II 

Results: 

exp. virt. mach. assist 
off, 
virt. machine assist off, 
virt. intvl. timer assist 
off 

Virtual machine 
operator issues 
SET ASSIST ON 

.-. 
I H I 
L---J 

Part 4 

Results: 

exp. virt. mach. 
assist on, 
virt. mach. assist 
on, 
virt. intvl~ timer 
assist off 

Virtual machine 
operator issues SET 
ASSIST TKR 

, 
I 

~ 

I G 1 
L---.I 

Part 4 

, 
Virtual machine I 
operator issues 1 
SET ASSIST ON TKR I 

r---1 
I G I 
L---J 

Part 4 

Figure 27. Hardware Assist Relationships (Part 4 of 4) 

, 
Results: I 

-----------------1 
exp. virt. mach. I 
assist off, I 
virtual machine I 
assist off, I 
virtual interval I 
timer assist off I 

i 

Virtual machine I 
operator issues I 
SET ASSIST ON TKRI 

r---1 
I G I 
L---.I 

Part 4 
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CONTROL PROGRAM ASSIST (CP ASSIST) 

The following information describes the CP assist functions that are 
invoked directly or indirectly by the VM/310 Control program. 

CP assist is part of ECPS. CP assist is hardware that assists VM/310 
Control Program functions with new instructions. 

Except for the functions initiated by VM/310 SVCs, all CP assist 
functions are System/310 instructions. The CP assist instructions are 
six bytes long and are in an SS format. The format is: 

o 8 16 20 32 36 
T 

E6 xx I B1 D1 B2 D2 

!1!~~: 

E6 is the first byte of the op code for all CP assist instructions 

xx is the second byte of the op code and is an cp code extension 
that is unique for each instruction. 

Each instruction has two operands that are effective addresses 
calculated from the B1D1 and B2D2 values in the normal System/310 way. 
The specific C~assist instruction determines whether these operands are 
data, addresses, or not used. 

The following table summarizes the operation codes, instruction names, 
and descriptions of the CP assist instructions: 

Trace Table VM/310 CP 
Q-E ~.Qg~ ~!!!fI I!!§!fY£!!.Q!! ~Y!!£!!.Q!! 

E600 Yes FREE Get free storage space 
E601 Yes FRET Return free storage space 
E602 No PTRLK Lock a page 
E603 No PTRUL Unlock a page 
E604 No DECCWO Decode subsequent CCW commands 
E605 No UNTFR Free CCW storage 
E606 No SCNVU Locate virtual I/O control blocks 
E601 No DSP1 Dispatch a block or a virtual 

machine - full function 
E608 No TRANBRNG Test page status 
E609 No TRANLOCK Test page status and lock 
E60A No ZAPSEGS Invalidate segment table 
E60B No ZAPPAGE Invalidate page table 
E60C No DECCW1 Decode first CCW command 
E60D No DSPO Main entry to dispatcher 
E60E No SCNRU Locate real I/O control blocks 
E60F No CCWGENRL Common CCW co •• and processing 
E610 No UNTRN Untrans1ate CSI 
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I 

I 
1 
1 

Trace Table V8/370 ,CP 
QE ~od~ ~!!:£!:I !!!2:£!:yct!~1! ~ynctio!! 

E611 Yes DSP2 Dispatch a block or a virtual 
machine - abbreviated function 

E612 No STECPSV8 Store V8/370 ECPS identification 
E613 No SHARED Locate changed shared page 
OA08 Yes LINK V8/370 Control program SVC LINK 
OAOC Yes RETURN VM/370 Control program SVC RETURN 

The following example shows how to identify CP assist instructions in 
assembly listings. 

DftKFREE 
USING 
DS 
DS 

DftKFREE,R15 alV386918 
alV386198 

! E600F718F64B DC 
STM 
LR 

alV386198 
X'E600',S(SUBTABLE,BYTBL-1) ***V386198 

00218700 
00218800 
00219200 
00219300 
00220000 
00221000 

1 RO,R15,FREESAVE ••••••••• ~V386198 
I • R12,R15 IV386198 
1-.------------------------------------------------- --------------------------
I • I CP assist instruction is CP assist function exe-
I identified by E6 op code cutes software instruc-
1 tions identified by (~) 
1 sign. 

:-Bote: Instructionsmarked-with-i-incolUmn64 may not actually be executed 
I if-CP assist is enabled. For example, register contents may not be stored 
I in temporary save areas and certain additional constants aay be referenced. 
I Bowevd~, the functional equivalent of the group of instructions aarked by 
I the ~ is performed by CP assist. , 

DMKCPI ENTRY POINT LIST: In the module DMKCPI is a list of entry points 
that-contaIn -the-control program assist instructions (X'E6' op code). 
This list has the label CPATABLE. This list is shown in the following 
example: 

Entry CP Assist 
l!!B~l f~in:£ ~ Co~!! 

CPATABLE DS OF 
DC V (DMKFREE) E600 
DC V (DftKFRET) E601 
DC v (DMKPTRLK) E602 
DC V (DMKPTRUL) E603 
DC V (DMKCCWO) E604 
DC V (DMKUNTFR) E605 
DC V (DMKSCNVU) E606 
DC V (DMKDSP1) E607 
DC V (D8KCCWB 1) E608 
DC V (DMKCCWB2) E608 
DC V (DMKCCWB3) E608 
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Entry CP Assist 
~gbel f~in! QE Code 

DC V (DMKCCWB4) E60S 
DC V (DMKCCWB5) E60S 
DC V (DMKCCWB6) E608 
DC V (DMKCCWB7) E608 
DC V (DMKCCWB8) E608 
DC V (Dl!KCCWL 1) E609 
DC V (DKKCCWL2) E609 
DC V (Dl!KCCWL3) E609 
DC V (DKKCCWL4) E609 
DC V (DKKCCWL5) E609 
DC V (DKKVATZS) E60A 
DC V (DMKVATZP) E60B 
DC V (DKKCCW 1) E60C 
DC V (DKKDSPO) E60D 
DC V (DKKSCNRU) E60E 
DC V (DKKCCWGN) E60F 
DC V (DKKUNTRN) E610 
DC V (DMKDSP2) E611 

LOAD LIST FOR ~NTRY EQINT ~QC1~IQNS: The following is an example of the 
load lIst for module D~KFRE that contains the entry points D~KFREE and 
DKKFRET. If you consult the DMKCPI entry point list above, you viII 
find that entry points DKKFREE and DMKFRET contain the CP assist 
operation codes X'E600' and X'E601'. 

:READ DKKFRE 

., DKKFRE 
121 •••• DKKFREE 
L-.J ••• DKKFRET 

DKKFRETR 
.,. DMKFRELG 
131.. DMKFRELS 
L-.J DKKFRELO 

DMKFREHI 
DKKFRENP 
DMKFRESV 
DKKFREST 
DKKFRETL 
DMKFRERS 

TEXT xx xx-xxx 5/14/76 11:15 
***************************************** 
* * * This area contains a list of updates * 
* and macro libraries included in the * 
* asse.bly. * 
* * ***************************************** 

AT 011740 
AT 01A740 
AT 01AB38 
AT 01AB26 
AT 011F20 
AT 01AE48 
AT 01AE54 
AT 01AD88 
AT 01AE8C 
AT 01AE9C 
AT 01AE58 
AT 01AD80 
AT 01AAC8 

r--, 
111 This is the module DKKFRE loaded at 
L-.J address 01A740. 

,.-, 
121 This is the entry point DKKFREE loaded 
1.-1 at address 011740. The entry point 

,.-, 

list in DKKCPI shows that this entry 
point contains an X'E600' op code. 

131 This is the entry point DKKFRET loaded 
L-.J at address 01AB38. The entry point 

list in DKKCPI shows that this entry 
point contains an X'E601' op code. 

The following information describes how to turn off selected ECPS 
functions if you suspect a problem with the function. 

In some cases, 
hardware-assisted 
completely disable 

hardware-assisted functions are invoked 
functions and they must all be made 
the function. To find all the functions 

by other 
HOOPs to 
that are 
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related and that must all be turned off to disable the function, see the 
following instruction cross-reference list. 

Those hardware-assisted functions that are not in 
turned off individually without being concerned about 
that may call it. 

the list may be 
other functions 

The SVC8 and SVC12 functions of CP assist can be disabled by set~ing 
certain input parameters in the VMALIST to extreme values. The var10US 
functions provided by expanded virtual machine assist are controlled by 
the setting of bits in the MICBLOK's assist control field, see the topic 
"Expanded Virtual Machine Assist" for details. 

Function 
DECCW'1--
DSP2 
FRET 
PTRLK 
PTRUL 
RETURN 
SHARED 
TRANBRNG 
ZAPPAGE 
ZAPSEGS 

Invoke,g !!I 
DECCllO 
DSP1 
UNTFR, DSP2 
CCllGENRL, TRANLOCK 
UNTFR 
CCllGENRL, UNTFR 
DSP2 
DECCll1 
ZAPSEGS 
DSP2, PTLB 

lote: Be careful when making these functions NOOPs. For exaaple, to 
completely turn off ZAPPAGE, ZAPPAGE and ZAPSEGS must be made NOOPs. 
But ZAPSEGS is invoked by DSP2 and PTLB. Therefore, DSP2 and PTLB must 
both be made NOOPs. DSP2 is invoked by DSP1; therefore, DSP1 must also 
be made a NOOP. The end result must be that DSP1, DSP2, PTLB, ZAPZEGS 
and ZAPPAGE must all be turned off. 

Bote: DSPO, DSPl and DSP2 CP ASSIST instructions are changed to NO-OP 
instructions in ~Y2i~! Exte~sio~§ ~foqr~m PrQdu£!, program No. S748-IE1. 

As an example, assume that you want to defeat the FRET hardware-assisted 
function. 

1.. Look up FRET in the 
FRET is invoked by 
Therefore, the four 
UNTFR, DSP2, and DSP1. 

Instruction/Function Cross Reference List. 
UNTFR and DSP2. DSP2 is invoked by DSP1. 
functions that must be deleted are: FRET, 

2. FRET is part of DMKFRE, UNTFR is part of DMKUNT, DSP2 and DSP1 
are part of DMKDSP. These are the modules that contain the 
hardware assisted code that must be made NOOPs. 

3. Listed in the CPATABLE 
points: 

list of DMKCPI are the following entry 

DMKFRET which contains the CP assist instruction EG01 
DMKUNTFR which contains the CP assist instruction EGOS 
D!KDSP1 which contains the CP assist instruction EG07 
DMKDSP2 which contains the CP assist instruction E611 
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4. The load aap for your V!/370 system 
entry points, and their locations. 

lists the modules and 

5. Using the DKKCPI list to find the CP assist op code and entry 
point name, and the load list to find the location of that 
entry point, replace the CP assist instructions (X'E6xxxxxxxxxx') 
in those locations with three NOOPs (1'470000000700'). 

All CP assist instructions cause operation exceptions if ECPS is not 
installed~ The CP assist instructions are executed as NOOPs if the PSi 
is in supervisor state and VM/370 ECPS is installed but the CP assist is 
disabled in control register 6. If VM/370 ECPS is installed but the PSi 
is in a problem state, the CP assist instructions cause privileged 
operation exceptions regardless of the setting of control register 6 bit 
6. 

EXPANDED VIRTUAL !ACHINE ASSIST 

Expanded virtual machine assist is part of the V!/370 Extended 
Control-Program Support. Expanded virtual machine assist is hardware 
that executes certain privileged operations issued by a V!/370 virtual 
aachine. Expanded virtual machine assist is an extension of the Virtual 
!achine Assist feature. Expanded virtual aachine assist is invoked only 
if virtual machine assist cannot execute the subject instruction in the 
virtual machine, a corresponding virtual aachine assist function is 
defined, and that virtual aachine assist function would present a 
privileged operation exception. In soae cases, expanded virtual machine 
assist does not completely execute the subject instruction. 

The following table sum.arizes the operation codes, instruction naaes, 
amount of execution of the instruction by expanded virtual aachine 
assist, and descriptions of the instructions: 

Amount of 
Trace Execution 
Table of VK/370 Virtual Machine 

2R ~.Qg~ 11l!!:I In§!!:Y£!!.Q!l rY!lf!!.Q!! !!!!!!!!!ti~!! 

82 Yes LPSi Partial Load PSi 
B20D No PTLB Complete Purge Table Lookaside Buffer 
B206 Yes SCKC Partial Set Clock Comparator 
9C Yes SIO,SIOF Partial Start I/O, Start I/O Fast 
B208 Yes 5PT Partial Set CPU Timer 
80 Yes 5S! Partial Set System "ask 
AC Yes 5TNS! Partial Store Then AND System "ask 
AD Yes STOSM Partial Store Then OR System Mask 
B209 No STPT COllplete Store CPU Tiller 
9F No TCH Complete Test Channel 
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Although all of the functions provided by expanded virtual machine 
assist can be disabled by values in control register 6, any of the 
functions of expanded virtual machine assist can be enabled or disabled 
by the setting of bits in a field defined in the MICBLOK (displace.ent 
1'14', label MICEYMA) in conjunction with values in control register 6 
that enable expanded virtual machine assist. Specifically, if bits 0 
and 6 of control register 6 are both on and the real machine is in 
virtual supervisor state, then the finer controls provided in the 
specified MICBLOK field are active. If those two bits in control 
register 6 are not both on, or if the real machine is not in virtual 
supervisor state, then the settings of the MICBLOK assist controls are 
ignored. 

During virtual supervisor state execution, a particular function of 
expanded virtual machine assist is enabled only if: 

• Expanded virtual machine assist is enabled in control register 6 
(bits 0 and 6 are both on), and 

• The bit defined for that function in the MICBLOK assist control field 
is on. 

Virtual machine assist is unaffected by the MICBLOK assist control 
field. 

Some bits in the MICBLOK ass1st control field enable and disable 
several functions of expanded virtual machine assist. This is because 
of the similarity in the definitions of the controlled functions. The 
following table contains the bit definitions of the MICBLOK assist 
control field. 

~!! rYR£!!~ns 
o Load PSi 
1 Purge TLB 
2 Set clock comparator, set CPU timer 
3 Start I/O 
4 Set system mask~ store then AND system mask, 

store then OR system mask 
5 Store CPU timer 
6 Test channel 

These MICBLOK assist control bits can also be used to enable or 
disable all of expanded virtual machine assist. If bits 0 and 6 of 
control register 6 are both on, and the assist control bits are off, 
then CP assist is enabled but expanded virtual machine assist is 
disabled. 

VIRTUAL INTERVAL TIMER ASSIST 

Virtual interval timer assist is the hardware support for an interval 
timer in the virtual machine. The virtual machine may be in either EC 
mode or BC mode. The virtual interval timer is in the virtual machine's 
page frame 0 and functions like the real interval timer. 

The virtual interval timer runs without either the CP assist or the 
extended virtual machine assist being active. The virtual interval 
tiaer assist is only active if virtual machine assist is active. Bits 0 
and 7 of control register 6 control the virtual interval timer assist. 
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Eit 23 of the virtual interval timer is decremented like the real 
interval timer. If a virtual machine is executing (the real PSi is in 
problem state) and the real interval tiaer needs updating, both the real 
interval timer and the virtual interval timer are updated. The virtual 
interval timer is decremented only if the following conditions are true: 

• The real PSi is in the problem state (bit 15 = 1) 

• Virtual machine assist is enabled (control register 6 bit 0 = 1) 

• Virtual interval timer assist is enabled (control register 6 bit 7 = 
1) 

A virtual interval timer interrupt request is recognized when the 
virtual interval timer is decremented from a positive value, including 
zero, to a negative value. When this condition occurs, an interval 
timer interrupt is presented to the virtual aachine. 

If the virtual interval tiaer interrupt cannot be presented to the 
virtual machine, the virtual interval timer interrupt is presented to 
the real machine. When presented to the real machine, the virtual 
interval timer interrupt is distinguished from the real interval timer 
interrupt by a unique external interrupt code (bit 7 of the halfword 
interrupt code set to 1 and bits 0-6 set to 0). Bits 8-15 of the 
interrupt code are zero unless set to one for another condition that may 
be concurrently indicated. (Locations X'84' and X'85' are set to zero.) 
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Appendix B: VM/370 MSS Support 

VM/370 MSS Support 
Following are annotated flow diagrams for the logic to support the IBM 
3850 Mass Storage system. 

LOGON A USER BAVING A MINIDISK ON AN UNMOUNTED SYSTEM VOLUME 

~~KL!~, CB~JJJQ! 
A required system volume is not mounted, try to get a 3330V mounted 
if the minidisk is a 3330. 

DMKSSSLN 
--~ntry to mount an MSS system volume. 

DMKSSS, FINDRDEV 
--~IIocate-a-SYSVIRT real 3330V device. This may involve demounting a 

volume which is mounted but not in use. If there are none such 
volumes available, issue message DMKSSS080E and return with return 
code 8. 

DMKSSS, BL~£Q~~± 
---Construct an MSSCOM, filling in the volume serial, device address 

selected, type of request (mount), and userid. 

DMKSSS, SETMNTFG 
---auIld-i-cPEIBLOK for the return to DMKLNK after the MSC has processed 

the request. Chain it from field MSSTASK2. Build a CPEXBLOK for the 
return to DMKLNK after the mount is complete (pack change 
interruption received on the 3330V). Chain it fro. field MSSTASK1. 

DMKSSS, SCBMSSC 
---Put the-ftSSCOM in the queue, generate an attention interruption for 

the communication device if necessary. and exit to DMKDSP. 

]21!~SS, BVCQ!!!% 
Entry when DIAGNOSE code X'18', subcode 4 is received. OS/VS is 
ready to process an MSC request. Place the next 8SSCOM in the 
virtual machine, and return to DMKBVC. 

DMKSSS, BVC08ENT 
-- Entry-froi--D8KBVC when DIAGNOSE code X'18', subcode 8 is received. 

The MSC has processed the mount request. 

~~KS~~, RE~~%~2~ 
If there was an MSS error, write message DMKSSS083E and return to 
DMKLNK with return code 8. 

~~KS~~, 8N%~Q~ 
If there was not an MSS error, indicate 
waiting for the pack change interruption. 
Return to DMKLINK with return code 4. 

~!KL!~, ~NT~~!~~ 

that the MSSC08 is now 
Write message D8KSSS088I. 

Return from DMKSSS. Save the current workarea and control 
information. Return to caller. 
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DMKDSB 
-- Entry from DMKDAS on pack change interruption. If the device is a 

3330V, look for an MSSCOM waiting for this volume serial. If one is 
found, stack a CPFIBLOK for entry to DMKSSSEN. Exit to DMKDSP. 

DMKSSSEN 
---PIck-up -the CPEIBLOK for DMKLNKSS and stack it. 

DMKLNKSS 
---complete the LINK processing for the minidisk. 

LOGON A USER HAVING A 3330V DEDICATED AS A 3330V 

~~KLQg, ~!11~~~! 
Determine that a virtual 3330V is needed, save the UDEVBLOK, call 
DMKSSSL1. 

~~KS~~11 
Go through device allocation, etc., to schedule a mount. 

DMKLOG, MSSMOUNT 
--~f-an MS5-mount is in process (return code 4 from DMKSSS), proceed to 

get the next directory statement. Otherwise, find the RDEVBLOK for 
the device that DMKSSS allocated and continue the dedicat process. 

DMKLOGSS 
--~ntry from DMKDSB and DMKSSSEN after .ount. 

~~KS~!~~ 
Get the RDEVBLOK 

DMKVDSAT 
--~ttach the virtual device. 

~~KLQg, TST!JJJ! 
If the virtual device is a 3330V, set flag RDEV333V to indicate that 
there is no CP MSS CCW prefix. 

~~KLQg, ~B~JQ~~! 
If there is virtual I/O waiting, as indicated by a CPEXBLOK address 
in field MSSTASK3 of the MSSCOM used for the mount, stack the IOBLOK. 
Return to DMKDSP. 

PROCESS DIAGNOSE CODE 1'78' 

~~KS~~~! 
Entry from DMKHVC when DIAGNOSE code is 1'78'. 

~~KS~~, ~!~QQ~!! 
The entry subcode was O. Save the communication device address and 
the communicator VMBLOK address. Set PSAMSS indicating that the Mse 
is now available.· 

~~!~~~, HV~Q~~!! 
The entry subcode was 4. If there is an MsseOM in the queue to be 
processed, call DMKPTRAN to get the communicator's buffer address. 
Put the MsseOM in the virtual machine buffer. 

1-424 IBM VM/370 System Logic and Problem Determination--Volume 1 



DMKSSS, HVC08ENT 
--~be entry-subcode was 8. The MSC has processed a request. If there 

was an error, write message DMKSSS088E, dequeue the MSSCOM, stack the 
return to the DMKSSS caller from MSSTASK2 with a return code 8, and 
return to DMKHVC. If there was no MSC error, stack the MSSTASK2 
CPEXBLOK with a return code of 4, and return to DMKHVC. 

GENERATE THE CHANNEL PROGRAM PREFIX FOR A 3330V 

~~KCCW 
Entry to generate a real channel program from a virtual machine 
channel prograii. 

~~~, CCiIN!!2!! 
If the real device is a 3330V, set a flag indicating that the MSS 
channel program prefix is needed. 

ll~KCCW, CC!Q~ 
If the prefix-needed flag is on and the virtual device is not a 
virtual 3330V, put the prefix in the RCWTASK. 

DMKCCW, DASDTBL AND DEDDTBL 
--~hese-are-tables of-addresses of routines that are to get control to 

process specific CCW operation codes for DASD and dedicated devices. 
In each subroutine, a check is made to see if there is an unresolved 
MSS prefix. If so, it checks to see if the virtual channel program 
contains a SEEK. If so, it checks to see if the argument is used to 
generate the SEEK argument for the prefix. If not, the prefix CCW is 
set to SEEK to cylinder O. 

GENERATE THE CHANNEL PROGRAM PREFIX FOR CMS I/O TO A 3330V 

~~KDGD 
Entry to process I/O requests to DASD as initiated by the special 
DIAGNOSE code '78' interface from CMS. 

]2~KD.§~, NOPRE 
If the real device is a 3330V, set up the prefix in the RCWTISK. 

1l~~, CHK~Q!!!!! 
The VDEVBLOK for the virtual device could not be found. Check to see 
if there is an MSS mount in process for the required system volume. 
If so, build a CPEVBLOK for this request, Fut the address in the 
MSSTASK3 field of the MSSCOM, and exit to DMKDSP. 

PROCESS A STAGING ADAPTER CYLINDER FAULT 

DMKIOSIN 
--~ntry when ending status is received from a device. Check to see if 

the CSW contains CE-DE with no error status. 

~~KIQ~, TES!£!b 
If the device type is a 3330V, see if the CE-DE is in the MSS prefix 
NOP CCW. If not, or if the device is dedicated as a virtual 3330V, 
stack the IOBLOK. 
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DMKSSS12 
---Set--the IOBFLT flag, indicating that a cylinder fault is being 

resolved. Chain the IOBLOK from the REDEVFIOE field in the RDEVBLOK. 
Build a TRQBLOK to recognize missing attenticn interruptions and put 
it on the timer queue. Exit to the dispatcher. 

PROCESS AN ATTENTION INTERRUPT FRO! A 3330V 

~~KIQ~, !Q~Y!~Q~ 
Entry to process unsolicited I/O interrupts. 

~~KIQ~, CAL~~~~A 
If the interrupt is an attention, the device is a 3330V, and it is 
not dedicated as a 3330V. Call DMKSSSl1 to restart I/O. 

DMKSSSl1 
---Pind-each IOBLOK for this device that 

the associated timer queue element 
queue. Turn off IOBFLT so that the 
device is available. 

has the IOBFLT flag set. Find 
and remove it fro. the timer 

IOBLOK can be restarted when the 
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1-73,1-221 

machine states, virtual aachine 1-128 
maintenance, virtual timer 1-81 
management 

allocation 1-105 
commands, for spool files 1-147 
free storage 1-17,1-120,1-201 
I/O 1-83 
of pages 1-203 
real spooling 1-142 
real storage 1-138 
spool buffer 1-138 
storage 

DASD 1-111 
real 1-106 
virtual 1-105 

virtual spooling 1-139 
virtual storage 1-138 

Index 1-431 



MCH (machine check handler) 1-149 
attached processor 1-114 
control registers 1-152 
overview 1-150 
recovery 

functional 1-151 
operator-initiated restart 1-151 
system 1-151 
system repair 1-151 

subroutines 1-152 
buffer error 1-151 
initial analysis 1-153 
main storage analysis 1-154 
operator communication 1-155 
recovery facility mode switching 

1-155 
soft recording 1-156 
storage protect feature (SPF) 
analysis 1-154 

termination 1-151 
virtual user termination 1-155 

uncorrectable errors 1-111 
MICBLOK, assist control field, control of 

ECPS 1-409 
mini IOBLOK 1-93 
minidisks 1-6 
mode, VS1 nonpaging 1-44 
module entry points for CP commands 

1-229,1-403 
modules 

data areas 1-80,1-81 
executable 

pageable 1-81 
resident 1-80 

pageable 
conventions 1-80 
restrictions 1-80 

system support 1-19 
module-to-label cross-reference, CP 1-251 
MONITOR interrupt processing 1-185 
MSS support 1-423 

annotated flow diagram 
generate channel program prefix for 

CMS I/O 1-425 
generate channel program prefix for 

3330V 1-425 
logon user having a 3330V as a 
dedicated 3330V 1-424 

logon user with minidisk on unmounted 
system volume 1-423 

process attention interrupt from a 
3330V 1-426 

process DIAGNOSE code X'18' 1-424 
process staging adapter cylinder 
fault 1-425 

DIAGNOSE instruction 1-11 
multiprogramming, controlling 1-132 

N 
non-I/O, privileged instruction 1-41 
nucleus, loading of 1-208 

o 
obtaining a page of free storage 1-203 
options 

performance 
affinity 1-34 
favored execution 1-30,1-135 
locked pages 1-28 
priority 1-32 
reserved page frames 1-29,1-32 
virtual=real 1-5,1-29,1-32,1-110 
virtual machine 1-30 

order seek queuing 1-95 
OS lSI!, handling by D!KIS!TR 1-81 
output 

processing 
real spool files 1-142 
virtual spool files 1-140 

output files, virtual machine, closing of 
1-216 

overhead, CP, reducing for I/O 1-21 

P 
page 

exceptions, effects of 1-21 
faults, pseudo, with VB/VS Handshaking 
feature 1-43 

frames 1-5 
allocation in free storage 1-122 
reserved 1-5,1-29 

management 1-203 
of free storage 

locking 1-203 
obtaining 1-203 
returning 1-203 
unlocking 1-203 

request, processing of 1-203 
selection 1-20 
tables 1-5 

shadow 1-118 
virtual 1-118 

virtual storage 
locking 1-20,1-28 
reading 1-204 
releasing 1-53,1-201 
writing 1-204 

zero, restrictions 1-5 
pageable 

control program, executing 1-18 
CP modules 

conventions 1-80 
restrictions 1-80 

executable modules 1-81 
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paging 1-5 
address translation 1-20 
backing store allocation algorithm 

1-115 
by demand 1- 5 
considerations 1-27 
cylinder selection 1-116 
device selection 1-115 
first-level storage 1-117 
I/O 1-113 
I/O request queuing algorithm 1-116 
I/O scheduler 1-206 
lock page 1-20 
page selection 1-20,1-115 
page selection routine support 1-116 
replacement and selection algorithm 

<II 4411 
1- I I It 

requests 1-105 
second-level storage 1-117 
shadow tables 1-5 
subsystem 1-114 
third-level storage 1-118 
virtual storage, error recovery 1-116 

password suppression 1-51 
P12 program function key, defining function 
of 1-65 

performance 1-25 
options 

affinity 1-34 
favored execution 1-30,1-135 
locked pages 1-28 
priority 1-32 
reserved page frames 1-29,1-32 
virtual=real 1-5,1-29,1-32,1-110 
virtual machine 1-30 

pointer list 
fullwords in 1-411 
ftICBLOK 1-411 
virtual machine 1-411 

preferred virtual machine 1-30 
printer, real, spooling to 1-218 
priority of execution i perfor~ance option 
1-4,1-32 

privilege classes 1-9 
privileged instruction 

I/O 1-46,1-85 
non-I/O 1-47 
program interrupt 1-46 
simulation 1-3,1-25 

problem state, SVC interrupts 1-183 
processing 

accounting records 1-144 
spool files 

real input 1-143 
real output 1-142 
virtual input 1-141 
virtual output 1-140 

virtual input 1-217 
virtual output 1-216 

processor 
attached, affinity 1-34 
resources 1-11 
retry quiet mode 1-156 
retry recording mode 1-156 
System/370, retry 1-151 
utilization 1-11 

program 
interrupt 1-46 

privileged instruction 1-46 
processing 1-188 

interruption 1-19 
states 1-10 

Program Status Word (~PSW (program 
Status Word» 

programming, remote 3270 1-97 
protection, fetch storage 1-78 
pseudo timer 1-53 
PSW (Program Status Word), validation 

1-214 
punch, real, spooling to 1-218 
purging, discontiguous saved segment 1-68 

Q 
queue 1, dispatching virtual machines from 

1-11 
queue 2, dispatching virtual machines from 

1-11 
queuing 

IOBLOK 1-95 
order seek 1-95 

quiet mode, processor retry 1-156 
Q1 (§~ queue 1) 
Q2 (§~ queue 2) 

R 
read header message, data format 1-104 
read initial~ IIO program 1-102 
read interruption, I/O program 1-103 
read repeat, I/O program 1-102 
read text message, data for.at 1-104 
reading, a D1SD page from virtual storage 

1-204 
real 

address 1-24 
device 

attaching 1-125 
spooling com.ands 1-146 

input device, spooling to 1-219 
spooling 1-22 

real spooling manager (DftKBSP) 1-142 
real storage 

allocation 1-203 
exa.ine 1-51 
management 1-106,1-138 
optimizing use of 1-5 
page management 1-203 
requests for page frames 1-108 
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reconfiguration, I/O 1-125 
record, error, writing 1-162 
recording area 

clearing 1-163 
formatting 1-163 

recording Jlode 
BCC 1-156 
processor retry 1-156 

recovery 
from system failure 1-149 
MCH 

functional 1-151 
operator-initiated restart 1-151 
system 1-151 
system repair 1-151 

of closed checkpointed spool file 1-225 
System/370 1-151 

control registers used by MCH 1-152 
ECC validity checking 1-152 
processor retry 1-151 

Recovery Manage.ent support (2~~ RMS 
(Recovery Management support» 

reduction 
of CP overhead, for virtual machine I/O 

1-27 
of paging activity 1-27 
of SIO operation 1-26 

reenterable code, usage 1-27 
reflection for the dispatched user 1-214 
releasing, virtual storage pages 

1-53,1-207 
relocation, virtual 1-117 
remote 3270 

binary synchronous line 
enabling/disabling 1-201 
error recovery 1-171,1-202 

CCi format 1-98 
data formats 1-103 
I/O programs for 1-99 
programming 1-97 

request handler, 3270 I/O 1-201 
request stack, CP 1-136 
requests 

for real storage page frames 1-108 
I/O 

scheduling 1-91 
virtual 1-84 

paging 1-105 
RESERVE, operand 1-5 
reserved page frames, performance option 

1-5,1-29,1-32 
reserve/release 1-94 
resident, executable modules 1-80 
resources, processor 1-11 
restart, MCH, operator-initiated 1-151 
restrictions, pageable CP aodules 1-79 
return a page of free storage 1-203 

RMS (Recovery Management support) 

S 

1-149,1-220 
channel check handler (CCD) 1-149 
control register assignments 1-152 
aachine check handler (MCH) 1-149 
system initialization 1-150 

saved systells 
finding 1-69 
verifying existence of 1-69 

saving the 3704/3705 control program image 
1-224 

scheduler 
functions, other 1-216 
I/O paging 1-206 

scheduling 1-214 
console 1-198 
interrupt handling 1-195 
I/O 1-91,1-190,1-195 
support routines 1-136 
users for execution 1-215 
virtual machines 1-128 

exa.ples 1-130 
second-level storage 1-117 
seg.ent, shared (~shared segment) 
seg.ent table 1-5,1-118 

shadow 1-118 
virtual 1-118 

selector channel, virtual, I/O requests 
1-86 

shadow table 1-5,1-118 
invalidation 1-119 

shared devices~ reserve/release 1-94 
shared segment 

attached processor 1-180 
storage managellent 1-206 

shutdown, normal 1-210 
simulation 

privileged instruction 1-3,1-25 
virtual console 1-96 

control routine 1-97 
invalid operation 1-97 
read routine 1-96 
sense operation 1-97 
TIC operation 1-97 
write routine 1-97 

single-instruction !lode 1-9 
SIO (2~~ start I/O (SIO) instruction) 

virtual 1-84 
SMSG 

special message facility 1-41 
usage 1-42 

soft error, recovery 1-117 
space, allocation, DASD 1-139 
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special message facility, S8SG 1-40 
spool buffer, management 1-138 
spool data, format 1-137 
spool file 

attributes 1-145 
checkpoint 

initialization 1-224 
recovery 1-224 

closing with V8/VS Handshaking feature 
1-43 

commands 1-144 
DASD, space exhausted 1-149 
deletion of 1-219 
error recovery 1-148 
format 1-131 
management, commands 1-141 
manipulation 1-53 
real 

input processing 1-143 
output processing 1-142 

recovery 
after checkpoint start 1-8 
after force start 1-9 
after warm start 1-8 

states 1-145 
virtual 

input processing 1-141 
output processing 1-140 

spooling 1-216 
commands 

for real device 1-146 
for virtual device 1-146 

CP 1-136 
DASD errors 1-148 
described 1-1 
real 1-22 

management 1-142 
terminal input 1-9 
terminal output 1-9 
to the real input device 1-219 
to the real printer 1-218 
to the real punch 1-218 
via RSCS i-7 
virtual 1-21 

management 1-139 
virtual console 1-141 
virtual device to real device 1-216 

start 
V8/310 

cold 1-14 
warm 1-14 

Start I/O (SIO) instruction 
handling 1-26 
operation, CP 1-195 
reducing 1-26 
virtual 1-84 

start/stop terminals, interrupt processing 
1-191 

states, spool file 1-145 
status, changes, user 1-132 
storage 

allocation 1-203 
dynamic paging 1-21 
free, management of 1-11 
protection 1-11 
size, determining for virtual machine 

1-61 
storage management 

free 1-201 
shared segment 1-206 
temporary disk 1-206 

storage protection 
fetch 1-11 
storing 1-11 

storing, storage protection 1-11 
subpool 

calling D8KFREE for 1-121 
calling DBKFRET for 1-121 

subroutines 
CCB 

channel control 1-158 
channel error analysis 1-159 

BCH 1-152 
buffer error 1-151 
initial analysis 1-153 
main storage analysis 1-154 
operator communication 1-155 
recovery facility mode switching 

1-155 
soft recording 1-156 
storage protect feature (SPF) 
analysis 1-154 

termination 1-151 
virtual user termination 1-155 

supervisor, I/O 1-83 
supervisor state, SVC interrupts, 

processing of 1-184 
support, dedicated channel 1-96 
support routines, dispatching and 
scheduling 1-136 

SVC interrupt 1-74 
handling 1-11 
problem state 1-11,1-183 
supervisor state 1-17,1-184 

SVC 76 error recording 1-161,1-222 
system 

dump of 1-210 
dump spool file, reading 1-62 
failure, recovery 1-149 
initialization 1-122,1-209 

for RBS 1-150 
start, warm 1-209 
symbol table, reading 1-63 
termination 1-123 
virtual machine, attaching to 1-211 

system support modules 1-19 
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recovery 1-151 
control registers used by Mca 1-152 
ECC validity checking 1-152 
processor retry 1-151 

tape, error recovery 1-165 
teaporary disk storage aanagement 1-206 
terllinals 

disconnect{ng 1-126 
I/O control 

disabling 1-196 
enabling 1-196 

termination 
abnoraal (§~~ abnoraal termination 

(abend) ) 
CP 1-123 
procedures. CP 1-208 
system 1-123 
virtual aachine 1-211 

third-level storage 1-118 
tiae manageaent 1-4 
tiae slice 1-11 
tiaer 

interrupt 1-76 
interval tiaer 1-38 
virtual, aaintenance 1-81 

tiaing 
facilities 

real 1-81 
virtual 1-82 

trace table entries for ECPS 1-411 
tracing, virtual 1-23 

o 
unit check errors, DASD 1-164 
unit record 

devices, sharing 1-7 
I/O errors 1-148 

unlocking, page of free storage 1-203 
user 

V 

directory (§~~ Virtual Machine 
Facility/370 (VM/370), directory) 

dispatching states 1-130 
status changes 1-132 

vary offline, attached processor 1-73 
virtual 

address 1-24 
channel-to-channel adapter 1-86 
console functions, DIAGNOSE instruction 

1-51 

I/O interrupts 1-90 
I/O requests 1-84 
output files, closing of 1-216 
processor 1-3 
relocation 1-117 
selector channel I/O requests 1-86 
SIO 1-84 
spooling 

card reader 1-21 
printer 1-21 
punch 1-21 

tracing 1-23 
virtual=real option 1-5,1-29,1-32,1-110 
virtual address, translation 1-20 
virtual console 

operator's 1-3 
simulation 1-96,1-192 

control routine 1-97 
invalid operation 1-97 
read routine 1-96 
sense operation 1-97 
TIC operation 1-97 
write routine 1-97 

spooling 1-141 
virtual device 

defining 1-125 
detaching 1-126 
I/O 1-3 
spooli~g coaaands 1-146 

virtual interval timer assist 
1-38.1-409,1-421 

interrupt 1-422 
maintenance 1-422 

virtual aachine 
attaching to the system 1-123,1-211 
creation 1-3 
description 1-3 
DIAGNOSE instruction usage 1-49 
directory 1-3 
disconnecting 1-126 
dispatching and scheduling 1-128,1-215 

dispatching lists 1-128 
dispatching scheme 1-11 
examples of 1-130 

error recording 
via SVC 76 1-161,1-222 

initialization 1-211 
input files, closing of 1-217 
input processing 1-217 
interrupt 

handling by CP 1-3 
reflection 1-192 

I/O 
instruction 
management 
operation 
scheduling 

IPL of 1-211 

simUlation 
1-6 

1-26 
1-190,1-195 

machine states 1-128 
operating system 1-3 

1-191 
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output processing 1-216 
performance, options 1-30 
pointer list 1-411 
preferred 1-30 
PSi 1-10 
storage management 

directory 1-4 
virtual storage 1-4 

storage size, determining 1-67 
termination 1-211,1-212 
time management 

conversational user 1-4 
nonconversational user 1-4 
priority of execution 1-4 

virtual machine assist, expanded 1-409 
virtual machine assist feature 

described 1-35 
restrictions for use of 1-36 
usage 1-36 
used to reduce real supervisor state 
time 1-35 

Virtual Machine Communication Facility 
(VMCF) (~VMCF) 

Virtual Machine Facility/370 (VM/370) 
control program 1-3 
device types in 1-58 
DIAGNOSE instruction in 1-49 
directory 

description 1-3 
reading 1-63 
routines 1-223 
updating 1-63 

program states 1-10 
timing facilities 1-81 

real 1-81 
virtual 1-82 

3850 MSS support 1-423 
virtual page tables 1-118 
virtual segment tables 1-118 
virtual spooling manager (DMKVSP) 1-139 
virtual storage 1-3 

management 1-105,1-138 
CP 1-4 
EC /Bode 1-204 
non-EC mode 1-204 

paging, error recovery 1-116 
releasing pages 1-207 

virtual-to-real address translation 1-24 
VMCF (Virtual Machine Communication 
Facility) 1-39 

control block relationships 1-41 
control blocks and data areas 1-40 
DIAGNOSE instruction 1-69 
DIAGNOSE interface 1-39 
special external interrupt 1-40 

VM/lS Handshaking feature 1-43 
closing CP spool files 1-43 
aiscellaneous enhancements 1-45 
pseudo page faults 1-43 

VM/370 (2ee Virtual Machine Facility/370 
(VM/370) ) 

VS1 nonpaging mode 1-44 

W 
warm start 1-14,1-209 
working set, calculating 1-132 
write continue, I/O progra. 1-101 
write ENQ, I/O program 1-101 
write initial, I/O program 1-100 
write reset, I/O program 1-101 
write text data message, data format 1-103 
write text message for the copy command, 
data format 1-103 

writing a DASD page to virtual storage 
1-204 

2 
2860 channel, error analysis 
2870 channel, error analysis 
2880 channel, error analysis 

3 
3270 

remote 

1-159 
1-160 
1-160 

binary synchronous line 
enabling/disabling 1-201 

binary synchronous line error 
recovery 1-171,1-202 

CCW for.at 1-98 
data formats 1-103 
I/O programs for 1-99 
programming 1-97 

secondary interrupt processor 1-201 
virtual console interface 1-65 

3330V, ftSS support 1-71 
3704;3705 

interrupt handling 1-199 
saving control program i.age 1-65,1-224 

3800 
CHARS 1-140,1-144 
FCB 1-140,1-144 
FLASH 1-140,1-144,1-218 
loading into virtual storage 1-70 
MODIFY 1-140,1-144 
related information 1-140 
specifying invalid load .odule 1-148 
using CHANGE command 1-147 
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3850 (2 ee~.L2Yl!.E2!!) 

Index 1-431 



1-438 IBM VM/310 System Logic and Problem Determination Guide 



Title: IBM Virtual Machine Facility/370: 
System Logic and Problem Determination 
Guide Volume 1 

Order No. SY20-0886-1 

Please check or fill in the items~ adding explanations/comments in the space provided. 

Which of the following terms best describes your job? 

o Customer Engineer o Manager o Programmer 
o Engineer o Mathematician o Sales Representative 
o Instructor o Operator o Student/Trainee 

How did you use this publication? 

READER'S 
COMMENT 
FORM 

o Systems Analyst 
o Systems Engineer 
o Other (explain below) 

o Introductory text o Reference manual o Student/O Instructor text o Other (explain) ___________________________ _ 

Did you find the material easy to read and understand? 0 Yes 

Did you find the material organized for convenient use? 0 Yes 

Specific criticisms (explain below) 
Clarifications on pages 

Additions on pages 

Deletions on pages 

Errors on pages 

Explanations and other comments: 

o No (explain below) 

o No (explain below) 

Tt... ... ftv "nl1 fnr vom cooneration. No postage necessary if mailed in the U.S .A. 



SY20·088&·' 

Reader's Comment Form 

Fold and tape Please Do Not Staple 

IIIIII 
BUSINESS REPLY MAIL 

FIRST CLASS PERMIT 40 ARMONK, NEW YORK 

Attn: VM/370 Publications 

Fold and tape 

------- ----- -------- - - -----------.-
International Business Machines Corporation 
Data Processing Division 

POSTAGE WILL BE PAID BY ADDRESSEE: 

International Business Machines Corporation 
Department 058, Building 706·2 
PO Box 390 
Poughkeepsie, New York 12602 

Please Do Not Staple 

1133 Westchester Avenue, White Plains, N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N.Y., U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601 

Fold and tape 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 

(") 

~ 

~ 
"II 
0 
ii 
> 
o 
::l 
IIQ ,... 
5' 
!D 

I 
--I 

FOld and tape 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

~ s: 
< 
s.-
C 
~ 

s: 
~ n ::r 
:i' 
CD 

." 
~ 

~ 
~ . 
....... 
W ..... 
0 

en 
< en 
Et 
3 
r 
c& 
n' 
~ 
::::s 
Q. 

~ ... 
0 
c:r 
CD 
3 
c 
CD .... 
CD ... 
3 
:i' 
~ .... o· 
::::s 
C') 
c 
t 
< 
2.. 
....a 

~ ... 
:i' 
Et 
Q. 

:i' 
c 
(n 

~ 

en 
-< 
N 
0 
Q 
OQ 
OQ 
cp 
....a 



S Y20-0886-1 

------- ------------ - - --------------
International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, N.Y. 10604 

IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N.Y., U.S.A. 10591 

IBM World Trade Europe/Middle East/Africa Corporation 
360 Hamilton Avenue, White Plains, N,Y., U.S.A. 10601 

"tI .. 
5' 
ft 
Co 

5' 
C en 
;t> 


	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	1-001
	1-002
	1-003
	1-004
	1-005
	1-006
	1-007
	1-008
	1-009
	1-010
	1-011
	1-012
	1-013
	1-014
	1-015
	1-016
	1-017
	1-018
	1-019
	1-020
	1-021
	1-022
	1-023
	1-024
	1-025
	1-026
	1-027
	1-028
	1-029
	1-030
	1-031
	1-032
	1-033
	1-034
	1-035
	1-036
	1-037
	1-038
	1-039
	1-040
	1-041
	1-042
	1-043
	1-044
	1-045
	1-046
	1-047
	1-048
	1-049
	1-050
	1-051
	1-052
	1-053
	1-054
	1-055
	1-056
	1-057
	1-058
	1-059
	1-060
	1-061
	1-062
	1-063
	1-064
	1-065
	1-066
	1-067
	1-068
	1-069
	1-070
	1-071
	1-072
	1-073
	1-074
	1-075
	1-076
	1-077
	1-078
	1-079
	1-080
	1-081
	1-082
	1-083
	1-084
	1-085
	1-086
	1-087
	1-088
	1-089
	1-090
	1-091
	1-092
	1-093
	1-094
	1-095
	1-096
	1-097
	1-098
	1-099
	1-100
	1-101
	1-102
	1-103
	1-104
	1-105
	1-106
	1-107
	1-108
	1-109
	1-110
	1-111
	1-112
	1-113
	1-114
	1-115
	1-116
	1-117
	1-118
	1-119
	1-120
	1-121
	1-122
	1-123
	1-124
	1-125
	1-126
	1-127
	1-128
	1-129
	1-130
	1-131
	1-132
	1-133
	1-134
	1-135
	1-136
	1-137
	1-138
	1-139
	1-140
	1-141
	1-142
	1-143
	1-144
	1-145
	1-146
	1-147
	1-148
	1-149
	1-150
	1-151
	1-152
	1-153
	1-154
	1-155
	1-156
	1-157
	1-158
	1-159
	1-160
	1-161
	1-162
	1-163
	1-164
	1-165
	1-166
	1-167
	1-168
	1-169
	1-170
	1-171
	1-172
	1-173
	1-174
	1-175
	1-176
	1-177
	1-178
	1-179
	1-180
	1-181
	1-182
	1-183
	1-184
	1-185
	1-186
	1-187
	1-188
	1-189
	1-190
	1-191
	1-192
	1-193
	1-194
	1-195
	1-196
	1-197
	1-198
	1-199
	1-200
	1-201
	1-202
	1-203
	1-204
	1-205
	1-206
	1-207
	1-208
	1-209
	1-210
	1-211
	1-212
	1-213
	1-214
	1-215
	1-216
	1-217
	1-218
	1-219
	1-220
	1-221
	1-222
	1-223
	1-224
	1-225
	1-226
	1-227
	1-228
	1-229
	1-230
	1-231
	1-232
	1-233
	1-234
	1-235
	1-236
	1-237
	1-238
	1-239
	1-240
	1-241
	1-242
	1-243
	1-244
	1-245
	1-246
	1-247
	1-248
	1-249
	1-250
	1-251
	1-252
	1-253
	1-254
	1-255
	1-256
	1-257
	1-258
	1-259
	1-260
	1-261
	1-262
	1-263
	1-264
	1-265
	1-266
	1-267
	1-268
	1-269
	1-270
	1-271
	1-272
	1-273
	1-274
	1-275
	1-276
	1-277
	1-278
	1-279
	1-280
	1-281
	1-282
	1-283
	1-284
	1-285
	1-286
	1-287
	1-288
	1-289
	1-290
	1-291
	1-292
	1-293
	1-294
	1-295
	1-296
	1-297
	1-298
	1-299
	1-300
	1-301
	1-302
	1-303
	1-304
	1-305
	1-306
	1-307
	1-308
	1-309
	1-310
	1-311
	1-312
	1-313
	1-314
	1-315
	1-316
	1-317
	1-318
	1-319
	1-320
	1-321
	1-322
	1-323
	1-324
	1-325
	1-326
	1-327
	1-328
	1-329
	1-330
	1-331
	1-332
	1-333
	1-334
	1-335
	1-336
	1-337
	1-338
	1-339
	1-340
	1-341
	1-342
	1-343
	1-344
	1-345
	1-346
	1-347
	1-348
	1-349
	1-350
	1-351
	1-352
	1-353
	1-354
	1-355
	1-356
	1-357
	1-358
	1-359
	1-360
	1-361
	1-362
	1-363
	1-364
	1-365
	1-366
	1-367
	1-368
	1-369
	1-370
	1-371
	1-372
	1-373
	1-374
	1-375
	1-376
	1-377
	1-378
	1-379
	1-380
	1-381
	1-382
	1-383
	1-384
	1-385
	1-386
	1-387
	1-388
	1-389
	1-390
	1-391
	1-392
	1-393
	1-394
	1-395
	1-396
	1-397
	1-398
	1-399
	1-400
	1-401
	1-402
	1-403
	1-404
	1-405
	1-406
	1-407
	1-408
	1-409
	1-410
	1-411
	1-412
	1-413
	1-414
	1-415
	1-416
	1-417
	1-418
	1-419
	1-420
	1-421
	1-422
	1-423
	1-424
	1-425
	1-426
	1-427
	1-428
	1-429
	1-430
	1-431
	1-432
	1-433
	1-434
	1-435
	1-436
	1-437
	1-438
	replyA
	replyB
	xBack

