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HARDWARE OVERVIEW

INTRODUCTION

This section is an overview of Burroughs large systems

hardware. Because of hardware differences among large systems
the bardware overview 1is divided into five sections as
follows:

B7800 hardware

B7900 hardware

B5900 hardware

B6900 hardware

B5900/B6900 I/0 Overview

B7800 HARDWARE OVERVIEW

The Burroughs B7800 information processing system is a Jlarge
scale, multiprogramming and multiprocessing computing system.

—_

The hardware is controlled by the Burroughs Master Control
Program (MCP) and can be tailored to the processing needs of a
user by arranging Central Processor Modules (CPM),

Input/Output Modules (IOM), and Memory. Control Modules (MCM)
on an electronic grid, or exchange (figure 1-1). The MCP can
be changed dramatically by merely setting or resetting run

time options with simple operator input commands. The system
may be balanced by other operator instructions (and
dyhamically by the MCP) that control the interaction of the

independently operating CPM’s, IOM’s, and MCM’s. The
throughput of the system as a whole is maximized, but the
performance of no single element of the system is maximized to

the neglect or detriment of others.

The key to the efficient balanced use of the system is the

Burroughs Master Control Program, a unique executive software
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operating system that automatically makes optimum use of all
system resources. It is this operating system that makes
multiprogramming and multiprocessing both functional and

[0 oo BRI o) M 61 IE SR OS IC IY

practical by dynamically controlling system resources and
scheduling jobs in the multiprogramming mix. The MCP allocates
system resources to meet the needs of the programs introduced

WONOOH_ ORN =

into the computer. It continually and automatically reassigns
resources, starts jobs, and monitors their performance.

Further implications of the modularity and flexibility of the
system are its expandability (a capacity to add hardware
modules without reprcgramming) and its increased reliability

(and, thus, increased availability to the wuser). This
reliability is achieved by the use of failsoft techniques that
(error detection and correction, redundancy of power supplies)

exclude faulty modules from the system and permit processing
to continue (without reprogramming) with a temporarily reduced
configuration.
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SYSTEM CONFIGURATION

O 00 1D gl I D

Physically, the components of the system fall into three

QRONOARAON =

categories, as follows:

1. Central components of the system: Central Processor

Module (CPM), Input/Output Moduie (IOM), Memory Control
Module (MCM), Maintenance Diagnostic Processor (MDP), and
operator’s console.

N

Standard Burroughs cabinet

s +h
controls and exchanges, Data

¥ ntain peripgheral

ications Processor

[o R0
Q
3
3
[«
30

~|

(DCP), and AC power supplies.

3. Peripheral devices that are joined to the central system

—

by means of peripheral controls and exchanges. Remote
devices that are joined to the central system by means of
line adapters and the data communications processor.

The arrangement of these components into a system and the size
of the system depend on the application and workload of the

user.

HARDWARE REVIEW

Y

Before looking at the MCP it is important for the student to
have a good understanding of the hardware. Each module on the
system will be discussed. The discussion will start with a

general overview of the system and follow with detailed
information on each module.

Figure 1-2 is a diagram of a system which 1is composed of
Central Processor Modules (CPM), Input/Output Modules (IOM),
Memory Control Modules (MCM) and Data Communication Processors

—h

(DCP).

Y
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1 1 1
2 4
3 3
4 4
5 The following general comments can be made about the system. 5
8 3]
7| 1. Each module on the system is independently powered. 7
8 2
9 2. All CPM’s and IOM’s are connected with an interrupt £
10 bus. 10
11 11
12 3. There is a scan bus that connects an IOM and the 12
13 DCP’s on that IOM. 13
14 14]
15 4. The DCP’s on an IOM will use the IOM‘s memory access 15
16] logic. 16
17 17
18 5. Each CPM has a time of day clock. 18
19 19
20 6. There is one master clock for the system. It has 20
21 it’s own power supply. 2 4
2 2 2 2
23] A general discussion of each system component follows. This 23
244 discussion is intended to give the student an overview of the 2 4]
25 system. 25
26 2 6
27 MEMORY 2 7]
28] 2 8]
2 A11 memory will do single bit error correction and 29
30 multi-bit error detection. Access to memory is phased 30
31 (interleaved). ATl requestors will take advantage oOf 31
32 memory phasing. The IOM will make four word requests to 32
33} an MCM. CPM’s will make four or eight word reguests to an 33
34 MCM. A planar memory MCM will return at most four words. 134
35 An IC memory MCM will return at most eight words. Thus, 35
3] the number of words returned for a given request is based 36
37] on the type of memory. 37]
38] " 38
39 CPM 39
40 40
4.1 The CPM has a 2K word data buffer and a 2K word code 41
4 2] buffer. There is a 32 word store gqueue which will buffer 42}
4 3 data before it is sent to memory. Thus, memory accesses 43
j4 4] can be grouped into multi-word stores. Also repeated 44
45 stores to an address can be eliminated, only the newest 4 5
46 data will be written to memory. The local buffers in the 4 6
4 7] CPM will attempt to keep memory requests to a minimum and 47]
48] will try to have code and data ready for the execution 4 8]
49 unit. Thus, the CPM can overlap fetching of data with 49
50 execution of instructions. 50
51 51
524 52
53] 53
5 4] 54
55 55
56 56
57 57
58 58
59 59
60 60
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An IOM has up to 28 fixed channels. Each channel has its
own (2 four word) buffers. Data is transfered to and
from the IOM in 4 word groups. The IOM dobs it‘s own

WO ~NOOT_Wh -

path checking and can handle a queue of I/0’s, not just
one at a time. 1I/0 results are reported in a queue.
Thus, an IOM need not interrupt a CPM for an I/0 finish.

The IOM will bhandle conditional seek logic for disk
packs. The IOM uses MCP generated 1/0 queues and an I/0
map .

MOP

Maintenance Diagonistic Processing (MDP) is used for
testing mainframe modules (CPM, IOM and MCM), testing
logic _cards and PROM programming. MDP can be run online

with a CPM or with the Maintenance Processor (MP). The MP
is a B800 system. Thus, maintenance cperations can be run
by a CPM or the B800. The MP can be connected to a

datacomm line so remote diagnostics can be done.

MAXIMUM CONFIGURATION

8 Processors (IOM and CPM)

8 MCM‘s (2.5 million words usable)

255 Units

8 DCP’s

SOOI 0 OO0 OO E R ERERRERRRR RO RRNNNDNN
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The following part of this review will give a more detailed
discussion of the MCM, CPM and IOM. In addition, the MCP

000~ NG 0N

interface with the I0OM will be discussed.

WO NOURORO

MEMORY

Memory Control Modules (MCM‘s) form the interface between a
reguestor (IOM and CPM) and memory. Each requestor is
connected to each MCM. A system can be configured with up to 8

MCM’s. The MCM is connected to memory storage cabinets which
contain actual memory storage (planar or IC memory).

Figure 1-3 shows two MCMs with planar memory. Each MCM can
have up to 2 Memory Storage Cabinets (MSC). Each MSC has 2
Memory Storage Units (MSU). A MSU has 65K words. Planar memory

will phase at most 4 words. Thus, the maximum number of words
that can be transfered in one operation is 4 words. Following
is the amount of time reguired to transfer 4 words using

planar memory.

1 MSC/MCM 3.75 microseconds (2 word phased)

2 MSC/MCM 2.125 microseconds (4 word phased)

Figure 1-4 is a diagram of a MCM with IC memory. Each MCM can

have up to 2 Memory Storage Cabinets (MSC). A MSC can have up
to four Memory Storage Units (MSU). Each MSU has 131K words.
Memory is phased at the MSU level and will phase at most 8

words. Thus, the maximum number of words that can be
transfered in one operation is 8 words. Following is the
amount of time required to transfer the number of words

indicated using IC memory.

.87 microseconds for 4 words

1
2.37 microseconds for 8 words

There are two models of MCM’s (model II and model III). A

model I1 MCM can control 256K words of memory. A model 111 MCM
can control 1 mitlion words of memory. This configuration (1
MCM with 1 million words) would provide only one path to

memory and could cause performance problems. Better
performance could be achieved by using two model III MCM's
with each MCM controlling 500K words.

A requestor can address {1 million words. Therefore a
monolithic¢ system can use at most 1 million words. More memory

can be configured but would not be usable. Any additional
memory could be used if the system was split into two systems.
A system running tightly coupled can use up to 2 million words

(2.5 million words using model 111 MCM’s). This tightly
coupled configuration (2.5 million words) would require 5
model II1I MCM’s, 4 CPM‘s and 4 I0OM‘s.
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1 1 1
2 2
3 <]
4 4
s Words stored in memory are 60 bits as follows: 5
s 6
7l 8 bits for error correction and detection. 7
g This allows single bit error correction and 8
9 multi-bit error detection. 9
10 10
11 52 data bits are transfered to and from requestor. 11
12 48 data 12
13 3 tag 13
14 1 parity 14
19 1
14 1
17] The MCM is responsible for: 1
18 1
19 Buffering multi word transfers to and from a requestor 1
»ie {memory phasing). 7]
21 21
22} Locking out MCM’s to requestors. This is used when the 23
23 system is split or running tightly coupled. Requestors 2
244 are locked out by setting reguestor inhibit switches on ”3
RS the MCM. These switches can be set by the operator or the 25
D6 MCP. 26
27l 2 7]
28 Controlling requestor priority. 28
2 29
30 Doing error correction and detection. 30
31 31
32 Broadcasting which addresses the MCM controls. The 32
33 address range switches (UPPER and LOWER) specify the 33
< memory addresses a MCM spans. These switches can be set (34
35 by the operator or MCP. The register contains the six 35
36 most significant bits of the address that is controlled 36
37) by this MCM. 37
38 38
39 Maintaining the MSU status register which specifies which 39
40 MSU’s are available. These switches can be set by the 4G
4 1 operator or MCP. 41
4.2 424
43 One should note a requestor (not the MCM) must keep track of 4 3
ﬂ4 how many words are received from a memory request. If all 4 4
45 words that were requested were not received a request for the 45
4.6 remaining words must be made. For example, if a request is 16
47} made for 8 words from an MCM that is only 4 way phased, only 4 47|
[ 8 words are returned. The requestor must change the word count 48
49 and memory address in the MCM control word and make the 49
50 request to the MCM again. 50
5 1 5 1
52 52
53] 53
54 5
5 5) 5
56 3]
57 5
58 5
59 5
O 6
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As an example of how these switches are set, assume a system
is configured as follows: (see figure 1-3)

© 0 ~1 0 PN s

2 MCM (MCM 1 and MCM 4) 4 MSU each (planar MSU)
1 I0OM (IOM 1)
i CPM (CPM 5)

The switches should be set as follows:

MCM LOWER UPPER INHIBIT MSU STATUS
i 000000 001111 11011101 1111
4 010000 011111 11011101 1111

BSS CLASS ----- APPENDI X Page 15
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CPM
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The CPM is composed of several independent asynchronous units.

CWTHIA RS WN =

It 1is this independence that allows data fetches to be
overlapped with instruction execution. The basic functions of
these units in the CPM are described in_the following

paragraphs (see figure 1-5).

MEMORY ACCESS UNIT (MAU):

The memory access unit provides the memory interface for
the CPM. The MAU is capable of doing simultaneous

fetches and stores to memory as long as the addresses are
not in the same MCM.

PROGRAM CONTROL UNIT (PCU):

The Program Control Unit (PCU) interprets object code ‘and

builds micro operators for the execution unit. These
micro operators are placed in a gueue for the execution
unit. The PCU will pre process code doing operations such

as taking unconditional branches, generating absolute
addresses from relative addresses and operator
concatenation. That is, join more than one instruction

into a single micro op.

In addition, the PCU is responsible for allocation of

registers in the Central Data Buffers (CDB).

EXECUTION UNIT (EU):

The Execution Unit (EU) performs the actual operations.
These operators come from a queue built by the PCU.

The EU includes 1logic for short arithmetics, add
operations less than 20 bits and multiply operations with

results less than 16 bits.

DATA REFERENCE UNIT (DRU):

The Data Reference Unit (DRU) fetches data from
associative memory or main memory so it can be used by

the EU.

STORE QUEUE (5Q):

A1l stores to main memory go thru the store queue. The
store queue will try to group adjacent words into a multi

word write. In addition, it will test for repeated stores
to the same address. This will help cut down on memory
traffic.

NSRS SR R R XS
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1 1 14 1

2 2

3 3

4 4

5 LOCAL MEMORY (ASSOCIATIVE MEMORY): 5

g 5

7 The program buffer will hold up to 2K words of object 7

8 code in the CPM. The data buffer will hold up to 2K 2

> words of data and control information. g
10 10
11 CENTRAL DATA BUFFER (CDB): 11
12] 12
13 The central data buffer (64 words) acts as storage and an 13
14 exchange between CPM units. 14
15 15
16 INTERRUPT BUS: 16
17 i
18| Module to module interrupt line used to interrupt other 18]
19 CPM’s and IOM’s. 19
20 20
2 1 The CPM_will do internal residue, parity and continuity 21
2 2] checking. If errors are detected a CPM fail word is generated 22
23 and an interrupt occurs. The CPM is also capable of 23
24 instruction retry. 24
25 25
26 The CPM must read a register (62) every 8 to 16 seconds. If 26
2 7] this is not done an EGG TIMER interrupt is generated. This 27|
28] will prevent the CPM from looping in control state. 28]
P9 ¢ ' 09
30 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40) G
41 41
4 2] 4 2]
43 4 3
4 4] 4 4]
A5 A5
16 46
47 47
48 48
4 49
50 50
51 51
52 5 2]
53 53
5 4] 54
55 55
56 56
57 57
58] 58]
59 59
60 60
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16

The following discussion on associative memory is based on the
B7800 CPM.

10 00 i D ) I N

Figure 1-6 is a diagram of how the code buffer is set up.
Three data structures are used. These structures are the

WO TR ON=

address array, priority array and the actual code
buffers.

To access a word in this part of associative memory bits
[7:6] of the 20 bit address are used to get the block
number. This block number is used to index the address

array. By comparing bits [19:12] of the address with the
eight groups in the block vou can determine if the word
you are looking for is present.

Assuming the address is present, bit [0:1] selects the
EVEN or ODD buffers. The group number (determined in the

address array) is used to choose a 128 word buffer. Bits
[7:7] of the address are used to index into the 128
words.

The priority array has a three bit entry for each of the
64 blocks. It contains the next group number to be

overlayed. When that group is overlayed the array value
is incremented by one. When seven (111) is reached it
will go back to zero (000Q).
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Figure 1-7 is a diagram of how the data buffer is set up.
Again three data structures are used. These include the

OO DUTD WD

address array, the priority array and the data array.

To access a word in this part of associative memory bits

WONOOTR WO =

[8:6] of the 20 bit address are used to get the block
number. As with the code buffer, this block is indexed
in the address array. Bits [19:11] of the address are

compared with the four groups to see if the address is
present.

Assuming the address is present, the block number and the
group number are used to locate the proper eight word
group in the data array. Bits [2:3] of the address are

used to get the proper word from the eight word group.

The priority array has 64 entries, 5 bits each. Two bits

indicate the ‘oldest’ group in the block. 1Two bits
indicate the ‘second oldest’ group in the block. The
fifth bit determines the order of the other two groups.

The fifth bit is set if the "newest’ group (number) has a
greater value than the ‘second newest’ group (number).

The priority array is updated whenever new data 1is
written to the data buffer and also whenever a word local
to the buffer is accessed. If new data is to be 1loaded,

the ’‘oldest’ group entry is overlayed. If a word already
local in the buffer is accessed it is moved to the
‘newest’ position in the priority array.
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I10M s

0 O~ N M BN -

The I0M serves as a buffer and control unit for all 1I/0

1
2 H
3
4
5
6
7
2]
9
10 operations. The IOM is composed of several asynchronous units. 1
11 These units can be seen in figure 1-8 and are described in the 1
12 following paragraphs. 1
13 13
14 MEMORY INTERFACE UNIT 1
15 1
16 The memory interface unit provides memory interface for 1
17] the IOM. It buffers and controls all IOM memory access. 1
18 The memory interface unit controls access priority. The 1
19 priority is: 1
e 2
2 1 DSU - Data Service Unit . 2
2 21 PCI 2
P03 DFIA 23
oLl DFIB 2
»43 Lowest number channel in each unit 2
26 has highest priority 2
27 Data comm interface unit 2
28] Translator 2
29 P9
30 TRANSLATOR UNIT 30
31 31
32 The translator is the control unit of the .IOM. It 3
33 fetches commands from memory and starts I/0 operations. <k
134 The translator sends interrupts for I/0 finish and ODT 34
35 status change. It holds 20 bit addresses for Home €
36 Address (HA), Unit Table (UT), Queue Head (QH) and Status 36
37| Queue (SQ). In addition, the translator contains channel <]
38 status information, peripheral status and controls
29 conditional I/0 operations. 39
10 e
4 1 DATACOMM INTERFACE UNIT 4 1
42 4
43 The datacomm interface unit transfers information between 43
4 4 the IOM and DCP. Thus, it provides the memory interface 4.4
4 5 for the DCP. 45
46 4
4.7 SCAN INTERFACE UNIT 4
48]
49 The scan interface is for scan type operations between 49
50 the IOM and DCP’s connected to the IOM. 50
51 51
52 DATA SERVICE UNIT 5
53 53
54 The data service unit is made up of peripheral interface 54
55 unit, Disk File Interface "A" (DFIA), and Disk File 5
55 Interface "B" (DFIB). It forms the buffer between memory 3]
57 and peripherals. There are two (2) four word buffers on 5
58] each channel which allows the IOM to take advantage of 4 58]
59 59
60 60
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22

word phased access to memory.

CONNECTED TO DATA SERVICE UNIT

©OIDG D WD

A Peripheral Control (PC) bus is used to connect the IOM
to the Peripheral Control Cabinet (PCC). The PCC

OCOJONTRLON=

contains peripheral controls. Data is transferred to the
IOM in one or two byte groups. The PCC is independently
powered or powered by B6700 style AC mods.

o,

s

—_

iy

—
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i 1 - 23 3
2 3
3 3
4] 4
5 5
6 5
7 7
8| DCP DATA BUS DCP’s 3l
9 Pt \ o
10 R s DATA SERVICE UNIT 10
11 Lt R el e e - L e e T L 11
12 1ol ! ! 3 5 PC_BUS b
13 +---+ i DATA COMM i SCAN i i 10 +-------- 13
14 11 I INTERFACE ' INTERFACE ' PERIPHERAL ; CHAN 14
15 +---+ H 1 | INTERFACE +------ 15
16 T2 | Fo—mmm - +o-mmmme + UNIT PC BUS 16
17 +---+ ! i 10 +-------- 17
18] ! 3 | MEMORY H CHAN 18]
19 +---+ INTERFACE Fo-mmmmm-- o= +------ 19
2O I 4} UNIT DISK FILE PC BUS »le
D 1 +---+ TRANSLATOR INTERFACE 4 4-------- D 1
2] 5 1 UNIT A I CHAN 2yl
3 oot T e Femmmen D3
D 4 V6 | ! DISK FILE | PC BUS D 4]
ls - F i INTERFACE jl 4 +-------- ks
D 6 b7 H B 1 CHAN gz
[2 7] Lkl iR el - ——— Fmmrmmm - Fmmm e m, e - tmm———— 127
b g i 08
2l H INTERRUPT BUS P9
30 o mm e mm i m i — e 30
31 31
32 32
33 33
34 Figure 1-8. IOM Block Diagram [34]
35 35
36 36
37 37
38 &
39 39
40 40
41 . 4 1
42 4.2
43 43
44 4
45 4
46 4
47 4
48 4
49 4
50 3
5 1 5 1
52) 5
53 5
5 4 5
55 3
56 5
57 5
58 5
59 5
60 &
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1 1 24 1

2 2

3 2]

4 4

5 The IOM and MCP share several data structures. These 5

& structures are located in main memory and are shown in figure 3

7 1-9. The following paragraphs describe these structures. [7

8 : 3

9 1/0 QUEUE: o

10 f 10
11 A1l I1/0’S for a unit are linked to each other. The first 11
12 1/0__Control Block (IOCB) is pointed to by the I/0 queue 12
13 head word. The last IOCB is pointed to by the I/0 queue 13
14 tail word. The linkage from IOCB to IOCB is thru a link 14
15 word in the JOCB. All IOM’s will use the same 1/0 queue. 15
16 A queue for a wunit is started when the first IOCB is 16
171 placed in the I/0 queue. The IOM will process the next 171
18 IOCE in the queue without MCP intervention. Thus, a queue 18
19 is only started when a IOCB is placed in a empty queue. 19
20 20
2 1 RESULT QUEUE: 2 1
22} 22
03 When an 1/0 has finished, the IOM will place the IOCB in 23
2 4] the result queue. Each IOM has it’s own result queue. 2 4]
2 5 A11 1/0 operations done by an 10M are placed in the. same 25
26 result queue. 26
27} 27}
28 The operator can decide when it wants the MCP to be 28]
2 interrupted by the IOM. This interrupt will cause the MCP 29
3O to ook at the result gueue. The system can be set up 30,
31 (see SBP ODT command) so the IOM will interrupt the MCP 31
32 when: 132
33 33
34 An 1/0 queue is empty or CPM is idle 34
35 Each I/0 finishes 35
136 A task is waiting on an I/0 or CPM is idle 36
37 The CPM is idle 137)
138 38
39 UNIT TABLE: 39
40 40
4 1 The unit table contains unit information used by the IOM 4 1
4 24 and MCP. This information includes ring walk 424
43 information, number of channels on an exchange and a lock 43
4] bit for the unit table and 1/0 queue. 44
45 145
46 HOME ADDRESS: 46
147 47
4 8 The home address words are used by the MCP to give the 48
49 IOM commands. The types of commands to an I0OM include 149
50 load registers (HA, UT, QH, SQ), start 1I/0, interrogate 50
51 peripheral status and scan out DCP (INITIALIZE, HALT and 51
5 2] ATTENTION NEEDED). There are 6 home address words and are 52
53 defined as follows: 53
54 54
55 55
56 56
5 7] 57)
58] 58
59 59
60 60
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1 25 1
2) 2
3 3
4 HA[O] A4
5 Command to IOM. 5
s HA[ 1] 5
7 Special information (peripheral status). 7
8 HA[2] 8
9 HALOCKWORD. Buzzed by MCP to get &l
19 control of Home Address words. 10
11 HA[3] 11
12 Not used. 12
13 HA[4] 13
14 IOM fail word, or hard H/L 14
15 result descriptor. 15
16 HA[S] 16
17] Sync I/0 result descriptor. 17
18] 18]
19 19
20 2le
D { 21
2 2| 22
23 P23
2 4 2 4
2 25
2 S 2 G
2 7] 27
P g 28
09 9
30 30
31 31
32 32
33 33
34 34
C5 35
36 36
37 137
38 38
39 39
40 10
4 1 4 1
42 42
43 4 3
4.4 4 4]
45 45
46 16
47 A7)
18 48]
49 49
50 50
5 1 5
52 52
53 53
54 5
55 5
56 5
5 7] 5
58] 5
59 5
60 3
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1 1 - 26 1
2 2
3 3
4 Fommmmm e m e o + 4
5 S >i <==----- + 5
6l ! | HOME ADDRESS ! 3
7] i i WORDS i 7
gl 6 WORDS PER I10M 2
] | | | :
19 H Hommm oo + i 10
11 % ' 11
12 1 : 12
13 ! R it + H 13}
14 { F----- > teamom- + = 14
15 I UNIT TABLE : 15
16 . i i i 1§
17 v 256 WORDS : 17
19 F + b b e + 18
19 . HA T---+ i e R L e + +---{HOMEADDRESSWORDS| 19
e e + H H e e + Q)
21 1 ur ----- + et ! IOMUNIT ! 2 1
2 9l tmm——— + R + R + 2 2|
23 - B EETEELEER T > : <o ! 10QUEUE ! 23
0 4 Fo--mm- + 1/0 QUEUE Foommmmmmmmmmm oo + 24
5 T SQ 1---+ I +-o RESULTQUEUE 05
06 Fo----- + i HEAD AND TAIL ! R e + oLe
27 27
08 I0OM LINKAGE MCP STACK o8
29 REGISTERS LOCATIONS 29
30 256 * 2 WORDS 30
3 4 ' | 31
39 ' R LT + | 30
33 H 33
34 i 34
35 H e + 35
36 oo >! b + 36
137 RESULT QUEUE i 37
38 1 WORD PER IOM | 38
39 i 29
10 T + 10
41 41
149 42
43 These structures are in memory and can be addressed 4.3
44 by the IOM or MCP. 14
14 5] . 45
46 46
47 Figure 1-9. IOM Structures 47
48 18
49 49
50 50
5 1 5 1
52 50
53 53
5 4 54
55 55
56 56
57 57
58 R 58
59 59
50 60
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1 1 27 1
2 2
3 3
4 4
s IOCB’s 5
6 3
7 An 1/0 operation is defined by an IOCB (18 words). The 7
8] first 7 words are used by the IOM (hardware) and the MCP. 21
9 The other words are used by the MCP only. The words in 9
19 an IOCB used by hardware are: 10
11 11
12 O JTOMNEXTLINK. 12]
13 Link to next IOCB. 13
14] 1 IOMSIDELINK. 14
15 Not used by hardware. 19
19 2 I0OMAREADESC. 16
17] Buffer descriptor, address and tength. 17]
18 3 IOMIOCW. 18
19 IOCW for I/0. 19
20 4 I0MCDL. 20
[21 CDOL built by software for I0M. 21
2 2] 5 PHYSICALRD. [22)
23] Hardware result descriptor. 23
124 6 IOMTIMECELL. 2
25 Channel busy time. 2
26 2
2 7] The other words of an IOCB can be found in the MCP. These 2
R 8 words include I/0 mask, reference to event, reference to 2
29 FIB and other information. 2
30 3
31 I/0 FLOW 131
32) <
33 The flow of an I0OCB will be traced. This flow will start 3
[34] with the MCP building an IOCB. The required words are 3
35 placed in the IOCB. The MCP will 1ink the IOCB into the <
36 proper I/0 queue. The following procedure is used: ]
37] 3
38 BUZZ47(IOMUNIT[UNITNO]) % LOCK UNIT TABLE AND I/0 QUEUE 3
39 GET TAIL WORD FOR UNIT 3
408 IF THE TAIL WORD IS O THEN 4
4 1 PLACE ADDRESS OF THIS IOCB IN TAIL AND 4 1
4 2] HEAD WORD FOR THE QUEUE 4
43 ELSE 1
44 PLACE THE ADDRESS OF THIS IOCB IN THE IOMNEXTLINK 4
45 WORD OF THE LAST IOCB IN THE QUEUE. 4
19 PLACE THE ADDRESS OF THIS IOCB IN THE 4
4 7] TAIL WORD FOR THE QUEUE. 4
4 8| UNLOCK AND STORE IOMUNIT[UNITNO] 4
49 IF THIS I/0 IS THE FIRST IOCB IN THE QUEUE THEN 4
50 BUZZ (HALOCKWORD ) s 5
5 1 BE SURE LAST COMMAND IS CLEAR 5 1
52 STORE A START I/0 COMMAND IN HA[Q] 5
53 INTERRUPT THE IOM 5
54 UNLOCK THE HALOCKWORD 5
55 5
56 5
57 Before we 1look at what the IOM does when ‘it is 5
58| interrupted a few comments need to be made about the 5
59 5
60 5
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1 28 1

2 2

3 <

4 start I/0 process. 4

5 5

6 Bit 47 of a home address command is called the ]

7 lock bit. This bit must be on for all IOM 7

! commands. 3

9 g

10 A11 IOM’s that have a path to the unit will be 10
11 interrupted. Only one ICM will do the 1I/0 11
12] operation. The MCP maintains information of 124
13 which IOM’s to interrupt for a given unit. 13
14 14
15 The IOM will read HA[O] then zero it. Before 15
16 a CPM places a new command in HA[O] it will 19
17 make sure the I0OM has cleared the last 17
18| command. If the last command has not been 18
19 cleared the CPM will wait .5 sec. If the 19
20 command is still not clear the CPM will 20
2 1 interrupt the I0OM again. If the command is 2 1
22 still not clear after .5 sec the IOM will be 2 2]
23 removed from the system. 23
24 24
2 Once ring walk is entered the IOM will follow 25
26} the next unit field of the unit table word 26
27| looking for a unit with the JB bit on. This 2 7]
28 bit indicates the 1I/0 was not done because 28]
29 there was no channel available at the time. 29
30 Ring walk will give all units on an exchange 3G
31 equal priority. 31
32 [32]
33 The IOM has a thruput scheduler for 1I/0’s 33
3 4] which are marked by the MCP (DISK, PACK and 34
35 TAPE). A count of the I/0’s in process will be 135
36] kept and compared against a maximum value (set 36
37 by F.E.). When the maximum value is reached 37|
38] the IOM will queue requests to start more 38]
39 I1/0’s. This will only be done for units in the 139
40 PCI. The queue size for start I/0 commands is 40
4 1 16. If the queue is exceeded, the IOM will not 4 1
4 2| respond to a start I/0 command. 42
43 43
44 Fail IOCB’s will be generated by the IOM if an 4.4
45 error is detected by the IOM which is not 45
46 associated with a unit. The IOM will wuse 464
47 IOCB’s in unit 0. It will place a fail word 47
48 in the PHYSICALRD word of the IOCB and place 4.8}
49 it in the result queue. The CPM will be 4
50 interrupted. 50
5 1 51
524 An 1/0 error to a unit will stop processing on 52
53 that unit. 53
54 54
55 55
55 56}
57 57,
58] 58
59 59
60 50
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29

Figure
finish

1-10 thru 1-14 are flow charts of start I/0 and

1/0 operations.
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Figure 1-10. START I1/0 (PAGE 1 OF 2)
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1 30 1
2 2}
3 2
4 +-- -+ 4
5 12} 5
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7 i 7
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vls BUFFER DESCRIPTOR I FLAG FOR THESE I »le

D 1 H CHANNELS ] 2 1

0 2) FETCH I0CB[3] i [P pupp———— [ ——— + 5 9|

03 10CW | i 03

D 4 H H oz

D5 FETCH I0CB[4] i i o5

06 CDL WORD ' | wlo

27 H H H 27,

o8 i SEND INFORMATION i i 28

09 | TO DATA SERVICE | | 29

20 Ao omom - dommmm-m-- + H 30

31 i i 31

32 H ‘ 32

33 v H 33

134 trm - + e i e + i 34)

35 i UNIT ON | YES iCHANNEL NUMBER USED INi I gls

36 { EXCHANGE +----- > IOMUNIT[UNITNO].[7:5] ; 36

37] R + L e + i 137

38 i NO H I 38

29 (<= == o= m e meemem e mme + H 39 |

40 : 0 40

41 v v 4 1

4 2| B + B e + 4 2

43 i SET BZ BIT T I UNLOCK AND STORE i 43

44 ' RESET JB BIT R TR >y IOMUNIT[UNITNO] 44

45 { IN IOMUNIT[UNITNO] ! Fommmmm oo i + 45

46 ¥o-------m----o--oo-o- ¥ i 46

47 i 47]

18 v 48]

49 F------ ¥ 19

50 | IDLE | 50

5 1 - + 51

52 52

53 Figure 1-11. START I/0 (PAGE 2 OF 2) 53

54 5

55 5

56 5

57 5

58 5

59 5

50 3

BSS CLASS ----- APPENDIX Page 35



1 31 i
2 23
3 3
4 I LT LT T ¥ 4
5 i BUZZ47 i 3
6 | (IOMUNIT[UNITNO]) | 3
7] PR ————— [ ———— + u
8 ! 3
9 Vv &l
19 L T ———— ¥ 10
11 i FETCH IOQUEUE[UNITNO] | 11
12} Hommmmmemm Fommmmmmmmme + 12)
13 T 13
14 \Y 14
195 Rt + 195
16} i GET RESULT DESCRIPTOR 16
17] FROM DATA SERVICE AND 17
1g] STORE IN IOCE[5] 18|
19 I 19
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D 1 10CB[6] H D 1
[22] o= e + 2 2]
3 H 03
4 v 2 4
b5 S rErrrrrere ¥ b5
s i FETCH NEXT LINK FROM ol
27 ] 10cB[0] 27
D8 i %
b9 | STORE NEXT LINK IN D9
30 i I0QUEUE[UNITNO] 30
31 Fom e m e R T + 31
32 ! 32
33 Y 33
R4 e + Femm e + 34
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28] i NO ! 38)
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47 +---+ 47|
48 13 | 48
49 +---+ 49
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5 1 Figure 1-12. TERMINATE I/0 (PAGE 1 OF 3) 51
52) 52
53} 53
54 54
55 55
56 56
5 7| 57
58l 58
50 59
60 60
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2 >
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5 7] 5
58 5
59 5
50 6

BSS CLASS ----- APPENDIX Page 37



33

0 00 ~) ) 1 B () N o

OO~NOUIT_RWN =

| UNLOCK AND STORE i

STATUSQ i

WITH

ERROR R >

i DID I/0 TERMINATE ; YE
I

S

UNLOCK AND STORE
IOMUNIT[UNITNO]
WITH JB AND BZ

BITS RESET

[y

i IS THERE AN IOCB ; NO

IN THI

S QUEUE +----

IS RING WALK ! YES

+---=+
'RING|

FLAG SET  #------

> WALK}
+o---4
A

IS RING

WALK | YES

FLAG SET  #-------

iy

-+ PAGE 1

UNLOCK AND STORE
IOMUNIT[UNITNO]

> WITH BZ RESET

AND JB SET

Ffigure 1-14. TERMINATE I/0 (PAGE 3 OF

y

.

OO0 AOTOICIOCTOTE R R ERBERERLRUOWOWWWOWWWWNMNRNNONNNNNDNNN =& b -

BSS CLASS

APPENDIX

Page

38



34

B7800 TIGHTLY COUPLED SYSTEMS

Q00 ~1 Q) O B )N

The primary goal of tightly coupling is to achieve a

YOS WN =

multiprocessor system with more addressable memory than could
be configured for a monolithic multiprocessor system. The 20
bit address field 1limits a monolithic system to one million

words (6 MB) of addressable memory. A Tightly Coupled (TC)
system, by making certain address ranges visible only to
certain reguestors, aliows those ranges to be duplicated, and

expands the total amount of memory accessible to the TC system
to more than one million words. The B780Q0 implementation of
Tightly Coupled Systems was accomplished under the restriction

that it require absolutely no special hardware changes.

ARCHITECTURE

B7800 architecture dictated that a TC system be initialized
{(and run), as would any other multiprocessor system, from a

single Halt/Load unit. A B7800 Tightly Coupled system has its
low address memory visible to all on-line-requestors; the
MCM(s) comprising this shared memory constitute the SHARED or

GLOBAL BOX. Above the highest SHARED mod is local memory:
those MCMs which are visible only to specific requestors. A
local BOX on a B7800 TC system consists of one or mcre CPMs,

one or more IOMs and the high address MCM(s).

An_important configuration restriction imposed on -B7800 TC

systems is that no unit may have in-use paths to more than one
local box. Units may be exchanged across IOMs as long as the
IOMs are in the same local box.

CONFIGURATION FILES

The configuration file is used to hold GROUP descriptions
which define how the system is to be configured. The
RECONFIGURE ODT command causes the MCP to assume a specified

GROUP configuration.

The utility program, SYSTEM/CONFIGURATOR, is used to construct

.object configuration files (which can be used by the MCP) from

symbolic configuration files. The internal file names used by
CONFIGURATOR are SOURCE for the input file and OBJECT for the

output file (defaults: input TITLE SYMBOL/CONF IGURATION,
output TITLE SYSTEM/CONFIGURATION).

Input to SYSTEM/CONFIGURATOR consists of one or more GROUP
descriptions, each with a unique GROUP name and its associated
mainframe and peripheral specifications. The output file from

SYSTEM/CONFIGURATOR is designated as the configuration file
with the CF ODT command. The RECONFIGURE GROUP AS <GROUP
Name> O0ODT command causes the configuration found to be

displayed; an operator OK causes the MCP tables on the H/L
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DO N

unit to be wupdated. The system will deadstop to allow the
operator to make whatever changes are necessary to mainframe
switch settings for the new configuration. When the system is

loaded it will result in initialization based on the new
configuration.

SUBSYSTEM DEFINITIONS

A TC system contains one GLOBAL memory subsystem and a local

memory subsystem for each box. The local memory subsystems are
identified by their BOX numbers and the GLOBAL memory is
identified by the letter G or GLOBAL.

- ko= QOO0 AWM

Subsystems may be given names in the form of alphanumeric
identifiers. Subsystem identifiers are defined by the operator

through the ODT command MS (Make Subsystem). Subsystems may be
defined including any one or more memory subsystems in the
system.

The user specifies a subsystem by using the task attribute
SUBSYSTEM which may assigned a value only when the task is

inactive. The SUBSYSTEM task attribute can be wused in WFL,
CANDE, programming languages and on Job Queues. The SUBSYSTEM
attribute is treated as a reguest to guide placement of a task

in memory.
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B7900 HARDWARE OVERVIEW

O 00 ~] ) N4 M

This sub-section provides an overview of B7900 hardware and

OO0 OTS Wl -

software. The information has been extracted from the 34 B7900
D-notes. In many cases the information has been copied from
these D-notes. It is provided in this document for

completeness.

INTRODUCTION

A B7900 system is comprised of several different modules.
These include Central Processing Modules (CPM), Memory
Subsystem Modules (MSM), I/0 Subsystem Modules (IOSM), 1/0

Expansion Cabinets, a System Control Cabinet (SCC) and the
System Console.

The MSM allows the B7900 to address more memory than any
previous large system and allows simultaneous read/write
operations.

The B7900 CPM is a pipelined processor with multiple (data and
code) high speed cache {associative) memories.

The IOSM is comprised of two separate processing modules: the
Auxiliary Processor (AP) and the Host Data Unit (HDU). The AP

is a small, strictly serial processor which functions as a
maintenance processor or in the B7900 system as an auxiliary
processor.

The HDU manages all I/0 operations on the system. The 1/0
subsystem it supports is the DLP-based Input/Output subsystem

used by all of the 900 series systems. The IOSM also contains
four base modules which contain the Data Link Processors which
control the peripherals. The I/0 Expansion Cabinet is used if

additional base modules are required to configure the I/0
subsystem. It contains up to six base modules.

The SCC houses three components: {he master clock, the
Maintenance Exchange (MEX), and the HDU/MSM profile card test
station. The master clock provides clock sighals to each of

the boxes in the system. The MEX provides connection_ between
the components which may act as "maintenance processors" and
the maintenance interface in each box in the system.

s

The System Console provides table space for the system ODTs.
For system initialization and maintenance, a modified MTS2

series terminal (MMTS2) is used. The MMTS2 acts as a
maintenance processor, using two ICMD drives packaged in the
leg of the maintenance console for program and file storage.

The MMTS2 has access to the MEX for system initialization and

OOTOTOTOTOTOTOTOTOTOr A A R R KRR
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1 -3 i
2 2
3 3
4 maintenance, and to the I/0 Testbus for off-l1ine DLP testing. 4
5 5
9 In the text that follows, these new features are explained in 3
7 terms of their impact on the hardware and software that 7
s comprise the B7900 system. This explanation is by no means 2]
9 comprehensive. ]

1Q iQ

11 11

12 CENTRAL PROCESSING MODULE (CPM) 12

Lk e T 13

14 1

15 The B7900 CPM is a powerful pipelined processor with high 1

19 speed code and data caches. It is object-code compatible with 1

17 all previous B5000, B6000 and B7000 machines except in two 1

18 respects: it does not support the six bit character data type 1

19 (BCL) and, 1ike the B7800, it does not support vector-mode. i

P20 2

21 In addition to these changes, the basic design of the B7900 21

22 includes many improvements over the B7800. The two most 2

23 noticeable of these are the more accurate arithmetic 2

24 operations and more efficient branch handling. 2

25 2

ol The B7900 CPM performs arithmetic operations more accurately 2

2 7] than any previous machine (except the B5900). This increased R

2 8] accuracy should cause numerical algorithms to converge 2

29 slightly faster and may cause minor differences in arithmetic 2

30 results as compared to previous machines. 3

31 31

32 As the B7900 CPM is a pipelined processor, it has the I3

33 traditional difficulty handling conditional branches within a 13

B4 program. It must always choose a particular direction for a 3

35 branch and prepare to execute the proper code for that 3

36 direction. For example, the B7800 always assumes that the 3

37| condition of an IF statement in FORTRAN or ALGOL will be true <

[38] and fills its pipeline with the code that would be executed 3

39 based on this assumption. Performance of the pipeline is <]

A0 penalized when branches do not go according to their assumed 4

41 direction. The B7900 mitigates this penalty b% remembering 41

4 2] the direction which the branch last took, and assuming the 4

43 same branch will be taken the next time. 4

4.4 4

45 The B7900 CPM has an increased memory addressing capability 4

46 over the B7800 CPM, which is accomplished by memory 4

4 71 environment registers. Because of the 20-bit address field, 4

4 8] the CPM still only addresses onhe million words at any one 4

14 9 time, but it can address all of memory by changing its 4

50 environment registers to access different million-word 5

51 environments. Extended Memory is discussed in the Memory 5 1

52 Management sub-section. 5

53 5

54 The CPM consists of the following hardware modules: Program 5

5 5] Control Unit, Data Reference Unit, Execution Unit, Store 5

56 Queue, Memory Access Unit, and Card Test Station. 5

571 5

58] 58]

59 5

60 3
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1 1 38 1
2 2
3] 3
4 4
5 5
[s +o-mmmm - Fo-mmmmm - bttt + 3
7 ! i CODE i i 7
g ‘ CACHE | PROGRAM CONTROL UNIT | 8
9 1 ) 1 S
19 | 2048 (PcU) i 10
11 +----- + 4 { WORDS H 11
12) ! MSM l---+ fommmmmmo +----- dommmmom—m - do--mmm--m--- + 12
13 HEEA MEMORY i DATA i CENTRAL ] 13
14 +----- + ACCESS REFERENCE i DATA EXECUTION | 14
15 UNIT UNIT 1 BUFFERS UNIT 1 15
1§ (MAU) (DRU) i (CDB) ; (EU) j 16
17 +----- + e +----- R T T R et + 17
18 ! MSM }---+ i DATA | ! 18
19 IR I CACHE STORE QUEUE i 19
20 +----- + I 20
2 1 1 | 2048 (sQ) L 2 1
2 2] H { WORDS i 2 2)
2 Fo-mmmmm - Fommmmm o B i R + 23
2 4] 24
25 05
ols 26
2 7] Figure 1-15. B7900 Central Processor Module {(CPM) 27
2 8] 08
Do The Program Control Unit (PCU) extracts code from the code 09
30 stream and generates instructions for the Exscution Unit and 3G
31 Data Reference Unit. These instructions are placed in queues 121
32 along with a job number and addresses in the Central Data [32]
33 Buffer where input data can be found and where the result is 33
34 to be stored. The PCU is the key unit for the pipeline by 34
35 causing data to be ready for the Execution Unit ahead of time. I35
136} Operator concatenation is also performed by the PCU. 36
37 37
38 The Data Reference Unit (DRU), upon command from. the PCU, 38
39 fetches data either from associative memory or main memory. 39
10 Extensive use of pipelining allows one-clock references to ale
41 associative memory. 41
4.2 4.2
43 The Execution Unit (EU) performs all arithmetic and logical 4.3
444 operations using data in the Central Data Buffer. The result 4 4
45 is either placed in the Central Data Buffer or may be sent to 4 5
46 associative memory and the store queue. 146
47 47|
48 The Store Queue (SQ) is used to reduce traffic to main memory 148}
49 by buffering data. Repeated stores to the same address will 4
50 be performed as one store to main memory. Also, adjacent 50
51 stores will be grouped into one multi-word store by the store 51
52 queue. 52
53 53
54 The Memory Access Unit (MAU) provides the interface to main 54
595 memory . The MAU can interface +to two MSMs. Oon memory 55
56 references the CPM Environment Register along with the 20-bit 56
57 address are sent to the MSM. 57
58] g
59 59
60 60
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39

The Card Test Station is used to run maintenance tests on
CPM-style cards.

00~ NG BN

MEMORY SUBSYSTEM MODULE (MSM)

GO TOOTHE WN =

The B7900 includes one or two Memory Subsystem Modules (MSMs)
totaling up to 96 megabytes. A MSM has a bandwidth of 72

MB/SEC. Each MSM contains from one to four Memory Storage
Units (MSUs) and a Memory Control (MC).

The Memory Storage Unit (MSU) contains one or two sub-modules,
each consisting of 6 megabytes. The memory is eight-word
phased (transmission of words at clock rate) within each

sub-module. This means the system can run with half an MSU or
one sub-meodule without losing the speed of the eight-word
phasing.

The Memory Control consists of the following major modules:
Requestor Interface Adapter (RIA), Memory Interface Adapter

(MIA}, Priority Resolution Module, Error Module, Requestor

Interrupt Module and Maintenance Module.

OO0 OO0 AO BB RERRBEREERRRRTOUWURWOAUWOWWONNNLOMNNNNRNORD 4 a
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1 1 - 40 1
2 2
3 3
4] 4
5 5
5 MEMORY CONTROL REQUESTORS 6
7 7
! +----- B e it R + Fo—mmmm + 3]
9 do---mem-- + ! RIA ! ! ! 2]
10 i MSU ] MIA PRIORITY T7 i CPM i 19
11 | 6 OR 12 +----+ RESOLUTION +----- + H | 11
12) i MB ! 3 MODULE ! RIA +------- + 6 | 12
13 Ao + y 6 ] 1 1 13
14 +----- +  mmmmmmm e e - Fo---- + Fo-mm - + 14]
15 Eaataiainbiodahs + ! i | RIA | 15
16 i MSU ! i MIA ERROR - 16
171 6 OR 12 +----+ MODULE oo + Fommmmm e + 171
18 - S R A ! RIA ! ! } 18
19 [ + H 7 4 i AP i 19
0 Fo---- + mmmememoeeo - et + H ' 20
2 1 do-mmmmm - + H ! | RIA +------- + 3 ; P 1
22 i MSU H { MIA REQUESTOR HEE T | i 22
23 | 6 OR 12 +----+ INTERRUPT +----- + Fo-mmm-m- + 23
04 y  MB ! I MODULE ! RIA | 24
25 o + | i T2 25
26 +----- L ettt B + e e + 26
7] i dommmmm - + ! ! R1a ! 1 ! 07
28 i MSU | } MIA MAINTENANCE HEBEE i HDU i 28
09 | 6 OR 12 +----+ MODULE +----- + H | 29
R0} H MB ! o ! RIA +------- + 0 H cle
31 to-----o- + i i O i i 31
132 F----- B R + e + 3]
33 33
34 3
35 <]
36 Figure 1-16. B7900 Memory Subsystem Module (MSM) 13
137 3
38 Each requestor interfaces to memory through its own Requestor 3
39 Interface Adapter (RIA). For any memory operation, a control 3
140 word and up to eight data words are sent by the requestor to 4
41 its RIA. The RIA checks these words for errors, reports any 4 1
42} errors to the requestor, and stores them in a buffer memory 4
143 until the priority resolver commands their transmission to the u
444 Memory Interface Adapter (MIA). 4
45 * ' 1
46 Each RIA contains an address translation table which i
147 determines the validity of the address for this MSM and where 4
g the address resides physically in storage. That is, the 4
49 address translation table provides a mapping from environment 4
5G number and address to physical Jlocation in memory. Each 5
51 address translation table contains 1024 eight bit words. FEach 5 1
52 entry provides information for a page (128K words) of memory. 5
53] The table entry contains a MSU number (2 bits), MSU relative 5
54 address (4 bits), validity bit and parity bit. 5
55 5
56 5
57 5
58] 5
59 5
60 5
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! T - 42 3
2 2

3 3

4 4

js The Memory Interface Adapter (MIA) controls the flow of 5

9 information between the memory control internal bus structure 6

7 and the Memory Storage Unit (MSU). A memory control contains [7

8| from one to four MIAs with the capability of all MIAs making 23

o simultaneocus requests to the MSU to which they are connected. o

10 19
11 The order in which system requests are handled by the MSM is 11
12 determined by the Priority Resolver Module. Requests are 12
13 processed by a modified First In First Out (FIF0) algorithm. 13
14 Snapshots of memory requests are recorded on a basic time 1

15 interval as they arrive. The snapshots of requests are 1
16] processed in the order they are taken. 1

17 17
18 Within a snapshot, requests will be serviced in the following 1

19 sequence: read operations, write cperations, special 1
20 operations (except for write translation table), write 2
21 translation table. The higher number reguestor will be given 2 1
22} the higher priority, if there are duplicate requests for a 2
23 particular type, although this should have no effect on system 2
24} performance. 2
[25] ] »l
26 By means of a modified Hamming Code, the Error Module can 2
27} detect and correct single bit errors and detect two-bit 2
28] errors. Any errors detected during MSU operations or internal 2
29 memory control operations are reported to the RIA. The Error 12
30 Module will report the control word or the fail word or both ]
31 if requested by the requestor. 131
132 <
33 The requestor interrupt module is responsible for the correct 3
134 routing of interrupts and for interrupting the destination 3
35 requestor via unique interrupt lines on receipt of an incoming <]
36 interrupt. There are two types of interrupt buffers ]
37} maintained by the MSM for each requestor: hardware and 3
38 software. These buffers are used to accumulate interrupts and 3
39 can be read by the requestor ' via a system operation. The 3
40 software interrupt buffer contains a bit mask of requestors 4
41 from which interrupts have been received. The hardware 4 1
4 2] interrupt buffer is an eight-bit mask which designates the 4
4.3 type of interrupt. 4
44 4
45 The maintenance module performs all maintenance type functions 4
4.6 for the MSM. In system mode, the maintenance module handles 4
4 7] reading and writing the fields in the MSM BOXID. A1l other i
48] maintenance operations are done through the maintenance 4
4.9 interface. 4
50 5
5 1 5 1
52 AUXILIARY PROCESSOR (AP/AMP) 5
< e 5
54 5
55 The Auxiliary Processor/Auxiliary Maintenance Processor 5
56 (AP/AMP) is based on the B5900 Entry Level System and is 5
5 7] compatible with the B7900 CPM. The AP/AMP has two distinct 5
58 modes of operation: AP and AMP. To support these two
59 5
60 3
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1 1
2]
3
4 different modes +two unique versions of micro-code, which
5 communicate with different sets of hardware, are required.
o
7] In Auxiliary Processor (AP) mode, the AP/AMP acts as a
g co-processor to the B7900 CPM with the purpose of handling I/0
9 finishes when the CPM is busy. The system has the capability
10 of running with no CPMs (AP only mode). The AP will perform
11 all the functions a CPM would do in this case. When the last
12 CPM__ is removed from the system, the MCP notifies the operator
13 (with an RSVP) that no CPMs remain. The operator must OK this
14 waiting entry in order to allow jobs to run on the AP.
15
16 In Auxiliary Maintenance Processor (AMP) mode, the AP/AMP
17 utilizes its own local memory and HDP hardware section of the
18 processor to exist as a standalone system. The primary
19 function of the AMP is to perform maintenance on the B73800
20 system. The AMP operationally is the same as the B5900.
21
22 The AP/AMP can be divided into five major units: Processor,
23 Local Memory (LM), Cache and System Memory Controller (APMC),
D 4 Interrupt and Maintenance (APIM) and the Host Dependent Port
2 5 (HDP ) .
25 ‘
2 7]
2 8] t------ - fommmmmmm e - - +-----= +
1 ] 1 1 1
o | | | |
] 1
2! e | i
32 iMSM: P A l A '
33 {2 +----+ P P H L
el +----- + i M I i PROCESSOR D M |
35 | C M | | P |
36 1 1 ] 1
37| Jr Y + I 1 ¥ 1
38 i MSM | ! : } I
39 1 1 _+----+ ! L 1
10 F----- + F------ +-----= - ----—m--—-—---- = +---=-- +o--- - +
1 P
1) ! | MLIs
4 3 H . H
44 - AP MODE ONLY ---------- +
45
46 T T
a7 ! |
48 t---m--— - AMP MODE ONLY ---------- +
49
50
51
524 Figure 1-18. Auxiliary Processor (AP/AMP)
53
54 The processor module performes all arithmetic and logical
55 operations for the AP/AMP.
56
57 When the AP/AMP is running in AMP mode, the HDP section
58] becomes active. The HDP provides the I/0 subsystem interface
59
650
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1 1 44 1
2 2
3 3
4 for the AMP. 4
5 5
§ When the AP/AMP is running in AMP mode, the 1local memory 5
7 becomes active and the B7900 MSM memory is no longer used. 7
8] The 1local memory has a capacity of 512K words. Error 23
e correction and logging are features provided by the LM. ]
10 10
11 When the AP/AMP is running in AP mode, the AP interfaces to 11
12 the B7900 MSM memory by means of the APMC (Cache and System 12
13 Memory Controller) module. The APMC can interface with two 13
14 MSMs. The cache memory consists of 128 words of code and 128 14
15 words of data. The cache hardware performs automatic 15
19 prefetching of code. Any word in the cache can be accessed in 16
17 1 clock and the cache can be purged in 2 clocks. 17
18] 1§
19 The AP/AMP Interrupt and Maintenance Moduie (APIM) interfaces 19
20 to the MSM system interrupt bus and Maintenance Exchange nie
2 1 (MEX), contains AP box identification information, and 2 1
2 2l provides support for the AP Memory Control/Cache (APMC). 0 )
2 3 23
2 4] [2 4]
25 HOST DATA UNIT (HDU) 25
26 R L D 26
27} 27
08 The HDU contains a Memory Bus Control (MBC) which handies the P2 8
2 HDU's interface to the MSM, the Queue Manager (QM) which 2 )
20 handles the I1/0 gueue structures and flow control, and three cle
31 Host Dependent Ports (HDPs) which connect to the 1/0 e 1
32 subsystem. Each HDP is capable of operating at a burst rate 32
33 of 8 Megabytes/Second for a total of 24 Megabytes/Second per 33
34 HDU. 34
35 35
36 els
37| 37]
38] 38
39 39
a8 40
41 41
4.2} 424
4.3 4.3
4.4 4 4
4.5 5
4.6 46
47] 4.7
4.8 48
49 19
50 50
51 51
52 52
53] 53
54 54
55 3 55
56 56
5 7] 57|
58] 58
59 59
650 60
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38 Figure 1-19. Host Data Unit (HDU)

39

40 The Queue Manager (QM) is responsible for managing the 1I/0

4 1 queue structures and the scheduling of jobs for the HDPs. It

4 24 has a 4K word local memory which is used to selectively ‘store

4 3] copies of the I0CBs that have been issued to the 1I/0

4 4] subsystem. 256 words of this local memory are used to contain

45 the code for the MCP Boot and the Minimal Configuration

4 6] information needed to initialize the system. It is called the

4 7] HDU’s Halt Load RAM.

48]

49 The Memory Bus Controil (MBC) provides the HDU’s interface to

50 the memory subsystem. It can connect to up to two MSMs. The

51 MBC handles up to eight-word memory transfers and uses the

52 same memory addressing mechanism (Environment Register plus

53 20-bit address) as the CPM. It also handles the requestor to

54 requestor interrupts which use the memory buses.

55

56 The Host Dependent Port (HDP) provides the HDU’s interface to

57 the 1/0 subsystem using the Message Level Interface (MLI).

58] Each HDP controls two MLI ports, each of which connects to one

59

60
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MLI cable. The HDPs control the MLI and are responsible for
all data transfer for the system.

P00 DN AWK

DLP-BASED I/0 SUBSYSTEM COMPONENTS

QOO OTRhWN=<

Each HDP in the HDU contains twa MLI ports which are connected
to I/0 bases via an MLI. An 1/0 Base is a rack which contains

a Base Control Card (BCC), Distribution Cards (DCs), a
Maintenance Card (MC), Data Link Processors (DLPs), and,
optionally, a Path Selection Module (PSM), and/or Line

Expansion Module (LEM).

OOTOTOTOTOTOTOTATOTOT R A & AR R
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2 2

3 I3

4 4

5 The Maintenance Card (MC) provides maintenance functions for 5

g the base. It connects to the I/0 Maintenance Test Bus which 3

7 is used to perform off-1ine maintenance. 7

bt 2]

9 A Distribution Card (DC) provides the interface between the el

10 base module and the host. One MLI cable from a host’‘s MLI 10
11 Port connects to a DC in the Base Module. Through the DC, a 11
12 host can_communicate with the BCC and the DLPs in the base. 12
13 There can be only six DCs in a base although the "addressing" 13
14 allows for eight. DCs are "addressed" by jumpering an ID from 14
15 O to 7. 15
16 16
17| A Path Selection Module (PSM) coordinates the activities of 7
18 multiple DCs in_ a base, and is required in a base which has 18]
19 more than one DC. Several hosts can be actively communicating 19
20 with DLPs in a base, but only one DC can access the BCC or »ls
21 have access to the base backplane at any time. The PSM 21
2 resolves these conflicts. 22]
23 . 23
24 The PSM also uses the masks in the BCC in order to clear only ]
25 the DLPs assigned to the host issuing a Master Clear by 2
26 issuing a Selective Clear or Selective Master Clear (see 2
07 below) to each assigned DLP. »]
28 2
29 The PSM contains eight field-installed jumpers (one for each 2
30 possible DLP in the Base) which, when set, will cause a 3
131 Selective Master Clear (instead of a Seiective Clear) to be 31
32 issued to the corresponding DLP when the host system issues a 3
33 Master Clear. 3
34 3
35 The Base Control Card (BCC) provides identification and access <]
136 control for a Base Module. The BCC contains two types of 3
37] masks which are used to control access intoc a base and its 3
[38] DLPs. These are the DC Enable Mask and the DLP Enable Masks. 3
39 3
40 The eight-bit DC Enable Mask indicates which DCs are allowed 4
4 1] access to the base. A locked-out DC will not respond to the 41
4 2] host or execute a host-generated Master Clear. 4
13 4
4.4 The BCC also has eight 16-bit DLP Enable Masks, one for each 4
4 5 possible DC in the base. A DC’s DLP Enable Mask indicates to 4
4.6 the PSM which DLPs this DC is allowed to access. 1he PSM also 4
4 7] uses these masks in order to determine which DLPs will be 4
4.8} cleared when a MLI Master Clear is received via a DC. Only 4
49 those DLPs enabled to that DC wilil be cleared. . 4
50 5
51 Along with the eight DLP Enable Masks; the BCC contains an 51
52 Acquire Enable Bit for each possible DC in the base. 1his bit 5
53 indicates whether or not another DC may "steal" DLPs from this 5
54 DC. 5
55 5
56 The BCC also has a 32-bit Maintenance Mask that indicates 5
5 7] which devices in the base (DLPs, DCs, BCC, PSM, LEM) are 5
58 enabled on the I/0 Maintenance Test Bus. Devices are 5
59 5
60 5
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identified in the mask by their Maintenance Addresses (or Unit
Numbers).

© 00~ )N DGR

The DC Enable Mask and the DLP Enable Masks can be cleared
only by one of the following manual operations:

DO NS WN =

1. Powering up the Base.

2. Pushing the BCC Clear Switch on the BCC.

3. Pushing the Base Clear Switch on the MC.

When the BCC is cleared, the DC Enable mask is set so all DCs
are enabled in the Base, the DLP Enable masks are set so all
DLPs are disabled from all DCs, all Acquire Enable bits are

set to disable the "steal” function and Maintenance is enabled
to all devices in the Base.

The DC Enable Mask can be set only via a DC (by software) if
it is enabled in the DC Enable Mask. A DC can enable a DLP in
its DLP Enable Mask only if the DLP is not already enabled in

another DC’s DLP Enable Mask. The exception to this rule is
the ability to "steal" a DLP. In order for a DC (DC 1) to
steal DLPs from another DC (DC 2), DC 2’s host must have

previously set DC 2’s Acquire Enable bit. When DC 1‘s host
issues a variant of the LOAD DLP MASK command, the specified
DLPs will be disabled from DC 2’s DLP Enable mask and enabled

in DC 1’s DLP Enable Mask. A DC may also share DLPs with
other DCs and transfer DLPs to another DC.

WWOANRKNMBOENNOOE O a2 aaa

A Line Expansion Module (LEM) enables a host to be connected
to more bases by expanding one MLI to up to seven MLIs. It
resides in a base.

A LEM consists of three types of cards. The type A"  card
contains__the basic LEM logic, two MLI ports (ports 6 and 7)

and the Maintenance Address jumpers.

The 1x2 LEM ID, or type "C" card, provides two MLI ports

(ports 1 and 2} and LEM identification. The 1x3 LEM Exchange,
or type "B" card, provides three MLI Ports (ports 3, 4 and 5).

A Data Link Processor (DLP) provides the interface between
hosts and peripheral devices. The operation of a DLP is
device-dependent, and there are different types of DLPs +to

control different types of devices. All DLPs follow the MLI
protocols to communicate with a host, perform a set of
standard DLP operations, and return certain standard results.

Included in these standard DLP operations is the TEST IDENTIFY
operation which returns the DLP type and the DLP’'s strapped
ID.

The DLPs that are currently supported on the B7900 are:

DANOTNOOOUNITOTEIRERSISBITELEWVWWOWWOWWW
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2 »
3 3
4 4
s DLP Per ipheral 5
6 - m=mm—=——-— 5
7 CR1 Card Reader 7
8 HC2 ISC Host Control 3
9 HT 1 (Host Transfer) 206,207,659,677 Disk Pack £]
10 MT 1 Mag Tape: PE

11 MT2 Mag Tape: PE/GCR 11
12 MT 3 Mag Tape: NRZ 12
13 ODTH Operator Display Terminal 13
14 LSP1 Datacom Line Support: Sub-broadband 1
15 TP2 Buffered Printer: 1200/2000 LPM 1
16 NSP3 Datacom NSP: Blocked 1
17 17
18] 1
19 1
20 2
2 1 There can currently be up to eight DLPs in a base although 2 1
22 there are 16 ‘"addresses" reserved. A DLP’s "address" is 2
23 determined from jumpers on the DLP’s logic cards and is also 2
24 its Maintenance Address. 2
2 5 2
26 DLP address assignment affects hardware priority algorithms: 2
2 7] For proper operation of the system, these algorithms must be 2
28] understood and the DLP addresses assigned accordingly. 2
29 2
cle. Within each Base, concurrent reguests by multiple DLPs are 3
131 arbitrated by the Base Control Card based on the Base Module 31
32 Pricrity of the DLPs. The Base Module Priority of a DLP is <]
33 determined directly by its address; the DLP with address 7 has <
34 a Base Module Priority of 7, which 1is the highest possible 3
35 priority. Wwhen presented with multiple DLP requests, the Base 3
36 Control Card selects the DLP with the highest Base Module 3
37] Priority. 3
38 3
39 3
40 DEVICE NAMING 4
| it D 4 1
4.2 4
4 3] The B7900 will have its 1I/0 configuration described in a 4
A4 Peripheral Configuration Diagram (PCD). The PCD is the B73800 14
45 equivalent of the B7700/B7800 Unitcards and contains 4
46 descriptions of all devices and connections in the peripheral 4
47) subsystem. In the PCD all devices (including units, DLPs, 4
4.8 LEMs, Bases and MLI Ports) are assigned arbitrary numbers, 4
49 called Device Numbers, which will be used when referring to a 4
50 device. The PCD also contains the information necessary to 5
51 determine the paths to the device to be used in performing I/0 51
52 operations. .
53 5
54| The B73900 supports larger device numbers than previous 5
55 systems, which supported eight-bit device numbers. Device 5
56 numbers for the B7900 are currently 15-bit numbers (or between 5
57 i and 32767). Although devices may be numbered between 1 and 5
58 32767, only 255 peripherals, NSPs and LSPs may be in a B/300 5
59 5
60 5
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partition at one time. The B6800, B5900/B690C and B7700/B7800
systems are still restricted to eight-bit device numbers
(between 1 and 255).

Q.00 ~3 O U1 & )N

The device number for an NSP or LSP must be an integer from {1
to 255. This device number must match the NDLII program. An

[T+ IS ) B3 1 I QA G RRY

NSP can control up to 8 LSPs at any time.

The device number for an HC must be an integer from 1 to 255

if BNA is to be used.

The B7900 MCP will use the PCD to determine the paths to a

device and will attempt to verify the information in the PCD
before using a device.

AMP DEVICE NAMING

The B7900 AMP, which is a modified B5900, uses the B5900
device naming rules. B5300 systems use the strapped ids in

the I/0 subsystem components in order to identify or name the
peripheral units controlled by them. Currently the MCP only
allows for eight-bit device numbers for the B590Q. If a BDLP

can have only one unit attached to it, the Tower eight bits of
that unit’s number are the same as the DLP’s strapped ID. If
there can be more than one wunit controlled by a DLP, the

unit’s number is the DLP’s strapped ID plus the unit’s address
relative to the DLP.

Peripherals not qualified on the B5300 are not supported on
the AMP.

I/0 RECONFIGURATIGN

Online 1I/0 reconfiguration on the B7900 has similar
capabilities to the B7800. Many of +the functions are

identical, in syntax and semantics. Because of the difference
in the hardware components, though, there are some differences
in syntax and functionality, and there are several new and

unique functions.

B7900 peripheral reconfiguration (FREE, ACQUIRE, RY, SV, UR,

UR-, MOVE, REPLACE and CL) is identical to B7800 peripheral
reconfiguration with two exceptions. The first is that the RY
command with path selection to append devices and the SV (-)

command to remove them are not supported. These functions can
be accomplished by loading a new Peripheral Configuration
Diagram (PCD). The second is that the syntax of the LH {(Load

Host) command (to load a controlware file to a disk pack drive
controller) is slightly different. The DLP device number is
used to specify the path instead of CH <#> IOM <#>.

OISO EERE R EEREREREREROOOOWWOOWOOOWORNIONNRORNNNBIONONN a4 a o
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2 2
3 3
4 There are two B7900 I/0 reconfiguration capabilities which are 4
5 functionally similar to B7800 capabilities. FREE/ACQUIRE IOP 5
§ (IOP_is used to refer to an HDU in the B7900 I/0 ODT commands) 6
7 corresponds to FREE/ACQUIRE IOM. UR DLP <dlp device number> 7
g is similar to UR CH <#> IOM <#>. 8
9 2]
10 The unique B7900 1/0 reconfiguration capabilities include 10
11 FREE/ACQUIRE DLP, UR/UR- MLI, UR/UR- BASE, UR/UR- BASE MAINT 11
12] and UR/UR- DLP MAINT. 12]
13 13
14 DLPs are not shareable between partitions and, therefore, must 14]
15 only be ACQUIREd by one partition at any time (FREE/ACQUIRE 15
14 DLP}. DLPs may be reserved in order to perform on-1ine 16
17] maintenance ar to suspend operations to the DLP via UR/UR- 17
18 DLP. QOff-line maintenance via the I/0 Maintenance Test -Bus 18
19 can be performed using UR/UR- DLP MAINT. 19
20 20
21 Bases are shared by all B7900 partitions to which they are 21
2 2} connected. Bases may be reserved in order to suspend [22)
23 operations through the Base or reserved for off-1ine 23
2 4] maintenance. 2 4
25 25
264 MLIs are implicitly ACQUIREd with the HDUs to which they are 2
2 7] conhected. They may be reserved in .order to suspend 27
28 operations through a particular MLI. 28]
P9 29
30 30
31 I/0 UNIT/DLP/MLI LOAD BALANCING 31
321 Smm mmmomm—-e--- e 32
33 133
34 Each Base typically has multiple Distribution Cards and, thus, 134
35 there are typically multiple paths into each Base. Each of I35
36 these paths is connected directly to an MLI or fans out from 36
37| an MLI via a LEM. Between a running partition and a 37
38 particular Base, there is at any given time a set of viable 38
39 MLIs. This set of MLIs is relatively static; it can change 39
10 only when HDUs are FREEd/ACQUIREd or MLIs are 40
41 URed/UR-ed/BROKEN. The MCP automatically attempts to evenly 4 1
i distribute I/0 traffic over all viable MLIs. The balancing 4.2
43 algorithm 1is always active and does not require operator 4.3
4 4 action. 4
45 45
46 Pack and tape units (which can be connected to an exchange) 4
47 may be accessible by more than one DLP. (Note: each DLP or 4
4 84 peripheral should be ACQUIREd in only one partition at a 4
49 time.) Between a running partition and a particular string of 4
50 exchanged units, there is at any given time a set of viable 3]
51 DLPs. This set of DLPs is relatively static; it can change 51
52, only when HDUs, MLIs, Bases, or DLPs are reconfigured or 5
53 marked BROKEN. The MCP automatically attempts to evenly 5
54 distribute I/0 traffic over all viable DLPs. The balancing 5
55 algorithm is always active and does not require operator 5
56 action. 5
57 5
58 System Option 39 (PATHBALANCING) has no effect on B7000 5
59 5
e 5
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Systems, including B7900 Systems.

O 00 ~3 0 U B WM

I/0 TIME

Reported "I/0 Time" for tasks using moving-head media (e.g.,
packs) will generally be greater on HDU Systems (e.g., B7900)
than on IOM Systems. This discrepancy results from the

different handling of seek operations by the two 1/0
subsystems and does not indicate that the actual I/0
operations are slower on the B7900.

On IOM Systems, I/0 Time on moving-head media is the -sum of
rotational Jlatency and data transfer time. On HDU Systems,

I/0 Time on moving-head media 1is the sum of seek time,
rotational latency, and data transfer time.

MAINTENANCE HARDWARE

The B7900 incorporates "soft" access to low-level machine
state. Using this mechanism, initialization and maintenance

software may interrogate and set flip-flops, registers and RAM
storages in the various boxes in the system.

Within any system, every box is cabled to the System Control
Cabinet (SCC) which houses the Maintenance Exchange (MEX).
The MEX provides for connection from any of the “"maintenance

processors" in the system to each of the boxes in the system.
The overall management of the maintenance bus is a
"master-slave" relationship, where “"maintenance processors"

are masters and the various boxes they access are slaves. The
MEX includes Fan 1In Adaptors (FIAs) and Fan Out Adaptors
(FOAs). There is a FIA for each of the possible masters, and

a FOA for each of the slaves in the system. Within each box
(slave) there is "on-board" maintenance interface 1logic to
allow for state access to that box. The overall arrangement

—

of FIAs, MEX, FOAs and on-board maintenance logic is commonly
called the "maintenance bus".

A MIP is a hardware component housed in the "leg" of a B7900
Console. It is cabled to a pair of ICMD (floppy) drives, also
housed in the console leg. The MIP may also be cabled to the

I/0 Testbus. A MIP is driven by a Modified MTS2 terminal;
only one MMTS2 may be cabled to any particular MIP, so the
MMTS2/MIP will typically be paired and thought of as one unit.

—

A MMTS2/MIP which is cabled to the MEX may act as a
"maintenance processor" for the system.

In any system, every processor will be cabled as a master to
the MEX. This allows any "running" B79C0 partition to act as
a "maintenance processor” for hardware maintenance of boxes

not in the partition. The maintenance software used in this

DO QOO0 EREERAEARERREEREOVGLOOWOOW
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2 2
3 3
4 mode is IDA. 4
5 5
ol In any system, one or more APs will be configurable as AMPs. 3
7| Using its connection to the MEX, an AMP may act as 7
8] "maintenance processor"; this is done when it is not possible 3
9 to configure a B7900 partition (for example, all MSMs down). £]
10 The maintenance software used in this mode is IDA. 10
11 11
12 Built into the CPM cabinet, and appearing over the maintenance 12
13 bus as another "slave" station, is the CPM profile card test 13
14 station. The software used for CPM card testing is IDA. 14
15 . 15
19 16
17 MATNERAME MATNTENANCE 17
1§ =000 Tmm=------ m--—m-e-o-- 18]
19 19
ole Mainframe maintenance for the B7900 is divided into two »ls
21 groups: the AP/AMP and the other mainframe boxes (MSM, HDU, 2 1
[22] CPM}. 2 2]
23 23
[2 41 Maintenance for the AP/AMP is done using the MMTS2/MIP on the 2 4]
25 System Console. Two software packages are used: BEAM and 2 5)
26 APCON. BEAM provides for "low-level" static testing of the 2 6]
27 AP/AMP. The test patterns for these static tests are packaged 2 7]
28] on a set of ICMD diskettes, and the BEAM program uses the MIP 2 8]
29 to run the patterns against the AP/AMP hardware. APCON 29
3G provides for dynamic tests. The dynamic tests are written in 30
31 AP/AMP microcode, and execute on the AP/AMP itself, with APCON 3 1
324 serving to load the tests from their ICMD diskette and to 32
33 monitor their execution. 33
34 34
35 The CPM, MSM and HDU are maintained from a "running system", 35
36 using the IDA software. IDA is an ALGOL program, supported by 36
37] a set of maintenance libraries. It runs under MCP control, 37
38| using normal system resources (such as CANDE). When enough [38]
39 hardware remains operational to configure and run a B7900 39
40 partition, IDA is executed on that partition. When it is not 40
41 possible to configure a B7900 partition (for example, 1in a 4 1
4 2] model B79C0F with the MSM down), the AP/AMP is configured and 4 2]
43 run as an AMP, and IDA executes there. In either case, IDA 43
4 4] uses the system processor’s connection to the MEX to gain 44
45 maintenance bus access to the box under test. Both dynamic 15
4.6 and static tests are provided for each of the box types. IDA 16
4 7] is also used to drive the two card test stations: the CPM 147
48 profile test station, packaged in the CPM itself, and the 48
49 HDU/MSM profile test station, packaged in the SCC. 19
50 50
5 1 51
5 2] 1/0 SUBSYSTEM MAINTENANCE 52]
53 R Rt D T 53
5 4] 5
55 The B7900 I/0 subsystem will be maintained either 1in an ]
5 6] off-1ine mode or an on-1ine mode. Off-1line maintenance allows 5
57] for the execution of diagnostic tests on the 1/0 components in 3]
58 a Base. These tests are run from the MMTS2/MIP on the 3]
59 5
60 3
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2 2
3 3
4 Maintenance Console, accessinhg state in the off-line device 4
5 via the 1I/0 Maintenance Test Bus. The test patterns are <]
9 shipped on ICMD diskettes, along with the various 1/0 6
7| components. 7
8 8
9 On-line maintenance allows for confidence and maintenance gl
10 testing of DLPs and the peripherals they control. These tests 10
11 will be performed by running Peripheral Test Language (PTL) 11
12 programs _through Peripheral Test Driver (PTD) under MCP 12
13 control. 13
14 14
15 19
14 PARTITIONING 16
177 emmmemmmeee- 17]
18] 18
19 In a B7900 system, "Partitioning"” provides a means whereby a 19
2Q subset of the boxes in the system may be managed by a single 20
21 MCP. Moreover, partitioning prevents any box not in the 2 1
2 2} subset from in any way interfering with the successful 22
23 execution of the subset. Such a subset is called a partition. 23
2 4 This capability may be used in two ways: 2
25 2
26 A broken box may be tested while the remainder of the ”
27 boxes executes as a partition. In this scheme the 2
28] partition is protected against interference from the 2
29 broken box. 3
30 3
131 A given system may be "split" into more than one 31
32 partition, with each partition run independently. In 3
33 this scheme each partition is protected against <]
34 interference from actions in the other partitions. 3
35 3
36 Partitioning is established by software, but enforced by 3
37| hardware. It involves the control of three interfaces: the <
38 system interface, the I/0 subsystem interface, and the 3
39 maintenance interface. Partition membership is marked in the 3
10 Partition Identification Register (PID) in each box. il
4.1 14 1
4 2] For example, in a Model H or K B7900 with the PAC kit, the 4
43 system can be run as a single partition, including all boxes. 4
44 A "broken" box may be removed from the partition, tested, and 4
45 returned without jeopardizing the continued execution of the 4
46 partition. Further, the system may be "split" into two 4
47| partitions; each half would be run completely independently of 4
48] the other. 4
49 4
50 The software involved in making partitions are SYCON and the 5
51 MCP . SYCON will initially establish a partition upon 51
5 2] instructions from the wuser. This includes setting the 5
53 controls for the system and maintenance interface, and the 5
54 PIDs in all boxes in the partition. SYCON will then start the 5
5 5] MCP running. SYCON is further discussed in the section on 5
56 System Initialization. 5
5 7] 5
58 The MCP will, as part of its initialization, establish control
59 5
60 6
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over the maintenance interface, thus disabling the maintenance
bus and excluding the "maintenance processors" from further
access over the bus.

Q00 ~ O 1B WM

Boxes may be moved into a running partition only by the MCP
executing in_that partition, using the MCP’s ACQUIRE command.

WONHOTEWRK

During this acquisition, the system interface controls in the
boxes currently in the partition will be updated. to
acknowledge the existence of the incoming box, and the system

interface controls in the incoming box will be updated to
reflect the partition’s membership. The PID in the incoming
box will be set to match the partition number. Similarly, a

box may be removed from a running partition only by the MCP
executing in that partition, using the MCP’s FREE command.
During that process all boxes remaining in the partition will

-

have their system interface controls updated such that they
ighore the outgoing box.

Yy

SOFT CONFIGURATION

Soft configuration is a software function that allows control
over how the hardware resources are partitioned into systems

and how each system’s memory is partitioned into address
spaces. Since the B7900 hardware has much greater
architectural flexibility than any previous machine, extensive

changes to the soft configuration mechanism were required.

The SYMBOL/CONFIGURATION file is the human interface to the

—

soft configuration mechanism. This file 1is created or
modified to define the possible configurations of the hardware
resources. The SYMBOL/CONFIGURATION file is converted into a

SYSTEM/CONFIGURATION  file by The utitity program
SYSTEM/CONFIGURATOR.

SYSTEM/CONFIGURATION s the MCP’s interface to the soft
configuration mechanism. This interface is established
through the ODT CF command. Once these files have been

oy

created, and the SYSTEM/CONFIGURATION file has been attached
through the CF command, actual reconfiguration is done through
the ODT RECONFIGURE command. Reconfiguration can also be

performed from the Loader by using the LOAD CONFIGURATION and
RECONFIGURE commands. The syntax and semantics of the CF and
RECONFIGURE commands are specified in the Operator Display

Terminal (ODT) Reference Manual (Form # 5011687).

Y

DATA COMMUNICATIONS

The B7800 Data Communications Subsystem is substantially
different at the hardware 1level from B7700 and B7800 (DCP)
data communications. In place of the DCP and Adaptor Cluster

modules, the B7900 uses the Network Support Processor (NSP)

OOUTCTOTATGIOTATOTOTOT A R B AR BRBRRABERNOVOOTOOWOOOORNNRNRNNONNNIORNRN & 4 - w o

BSS CLASS ----- APPENDIX

Page

61



57

and Line Support Processor {LSP) modules.

The NSP and the LSP are Data Link Processors (DLPs) that

WO~ U D WM -

communicate with the system through the HDU. An LSP can
support up to 16 full or half-duplex data comm lines, and an
NSP can control up to eight LSPs with a maximum of 96 lines.

OO OTRWON -

A Network Definition Language, called NDLII, was developed for
use with this new hardware. NDLII is descyibed in the

B5S000/B6000 Series NDLII REFERENCE MANUAL (form no. 5011828).
This document also describes the logical partitioning of data
comm functions between the NSP and the LSP.

The SOURCENDLII symbolic provides an example of how NDLII
programs are written. In order to provide a compatible

interface to an MCS, certain NDLII programming conventions
must be followed. The SOURCENDLII symbolic contains numerous
comments explaining these conventions in detail.

In order to initialize an NSP, a NIF file and firmware file
must be provided. A standard firmware file called

FIRMWARE/NSP is provided. The NIF file is provided by the
user by compiling a source NDLII program, such as the example
SYMBOL/SOURCENDLII. The file name of the NIF must have “"NIF"

as the last node of its identifier. If <prefix>/NIF is the
NIF file, the MCP creates an auxiliary file <prefix>/DCPCODE
when the NSP is initialized with the NIF for the first time.

The ID (Initiate Datacom) ODT command is used to initialize an
NSP, interrogate or alter the setting of various data comm

options and direct commands to the DCCONTROL process.

One of the functions that can be initiated through the ID

command is data comm auditing. A program, SYSTEM/DCAUDITOR,
can be used to analyze the files produced during the auditing
process.

A dump of the local memory of a specified NSP can be requested
through the DUMP option of the ID command. The file produced

can be analyzed with a program, SYSTEM/NSPDUMPANALYZER.

A report of the network configuration can be obtained through

the DCSTATUS utility.
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B5900 HARDWARE OVERVIEW

O 0 ~I DU WN =

The B5900 central processing unit represents an architecture

OOWTHOT RO =

based on a series of fully microprogrammed function processors
supported by a multi-bus structure. Despite the simplicity of
its internal operation the B5900 is fully code compatible with

all other large systems.

The processor is divided into five main areas that operate

concurrently. These modules are serviced by two high-speed
communication buses that are are capable of simultansous data

transfer (see figure 1-21).
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60

BUS STRUCTURE

000~ DM PN

There are two major buses on the B5900, the Main Data Bus
(M-Bus) and the Control Bus (C-Bus). The M-bus is 52-bits
wide to allow the movement of onhe word (48 data-bits, 3

WO OTHA WN -

tag-bits and 1 parity-bit) through the system at high speed.
The C-Bus is 30-bits wide and is used by the Micro Master
Control processor to control the other modules in the CPU.

par gy
LS )

MICRO MASTER CONTROL PROCESSOR

pery
(78]

This is the master processor designed to executg - the ,H large
system instruction set. It 1is a micro-programmed processor
that guides the other processors through the execution of an

-

instruction. This is done by addressing commands to a specific
CPU component via the C-Bus.

oy

PROGRAM CONTROLLER

This processor is desighed to independantly decode

instructions for the Micro Master Control processor as well as
work directly with the Memory Controller to fetch additional
program words.

DATA PROCESSOR

This unit is responsible for the actual arithmetic and logical
processing done on the B5900. It is fed a series of commands
from the Micro Master Control processor via the C-Bus.

ey

MESSAGE LEVEL INTERFACE PROCESSOR

This unit provides an interface between the CPU and the DLPs
actually doing the 1I/0. It will manage up to four MLI ports
and_is responsible for providing the DLPs with a high speed

path to and from memory.

MEMORY CONTROLLER

Y

The Memory Controller is responsible for providing the system
With access to up to 6.2 MB of memory. It also provides the

pathway to GLOBAL(TM) Memory.

-

QOO AT OTH OO E N R R R R R E R IS OO DD WD VAT OONN NN OO PR = = o - =
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B6900 HARDWARE OVERVIEW

DO~ ADWN -

The Burroughs B6900 system is high speed computer system

QWSO AWM~

derived from the B6800 series architecture. It was the first
large system to support Universal 1I/0 (UIO) hardware. It
provides reliable high speed processing with a relatively low

environmental cost in either floorspace or power.

The system is divided into three major parts, each operating

to provide independant services to maximize system throughput.
A schematic of the B6900 is shown in figure 1-22.
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CENTRAL PROCESSOR

QO DOH QN

The Central Processor is the unit responsible for all program
and MCP code execution. It does all arithmetic and logical
operators based on the operator strings it is directed to

GO~ WN

execute. The CPU itself is almost identical with the B680O
CPU. A two words top-of-stack buffer is maintained in the CPU
to speed operation. Alsc there is an automatic 1-word code

loock-ahead that is done via the CPU’s second port to the
Memory Control. This second path is dedicated to the
look-ahead function.

MEMORY CONTROL

This unit provides the CPU with access to up to 6.2 MB of high
speed memory. It acts as an exchange to allow either of the
two CPU memory request ports with access to up to five memory

modulies. It is the fifth memory moduie that is the B6900’s
path to GLOBAL(TM) Memory.

MESSAGE LEVEL INTERFACE PROCESSOR

This processor is responsible for all the management of 1/0

done to and from the DLPs. It handles all main-memory queue
manipulation as well as provides a path to memory for the DLP
when data transfer is required. The MLIP must share the CPU’s

data path to memory, however, it is designed to work in a
"burst" mode so as to make the memory accessing as efficient
as_possible. The MLIP is capable of handling up to 8 MLI

ports. All input/ocutput, both peripheral and datacom, is
managed by the MLIP independantly of the CPU.
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1 1 64 1
2 2
3 <
4 4
5 5
o B5900/B6900 1/0 OVERVIEW 3
/T i —== mmemm--- 7
8 24
S This section deals with the technical aspects of the S
10 B5900/B690C Universal Input OQutput (UID) hardware operation. 19
i1 The details of both the hardware and software operation of UID 11
12 are extremely well covered in the manual "OVERVIEW OF PHYSICAL 12]
13 1/0 ON B5900/B6900 SYSTEMS" (form #5013758). This section will 13
14 simply review the main concepts behind UIO. 1
15 13
1] 1
17 MAIN COMPONENTS 17
18 mm-= Tm—m-=—---= 1
i9 1
20 Below are 1listed the main components of the UI0 system 2
21 hardware: 2 1
2 2] 2
23] 1. Message Level Interface Processor - That part of a 2
2 4] B5900/B6900 mainframe that is given the task of managing 2
2 the I/0 by the central processor. Its duties will include 2
26 I/0 queue handling, path queue handling, data transfer to 2
12 7] and ’ from memory, DLP initiation and generating an 2
2 8] interrupt to flag the CPU to handle all queued results. 2
29 >
30 2. Message Level Interface - A standard hardware/software 3
31 protocol to allow the development of an I/0 subsystem 3 1
324 that is independant of the characteristics of a given 3
33 mainframe. : 3
34 £]
35 3. Line Expansion Module - A device to allow a Message Level 3
36 Interface port to connect +to up to 7 1/0 Bases rather 3
37 than just one. 3
38 3
39 4. 1/0 Base - A physical card cage to house up to 8 DLPs. 3
40 A4
41 5. Data Link Processor - A specialized microprocessor with 4 1
4 24 sufficient intelligence and storage to compiete 1 entire 4
4 3} I/0 to a given peripheral. DLPs are designed to interface i
4 4] to specific per ipheral devices and represent the 4
45 conhnection port of the mainframe to the peripheral. 4
46 4
47| 4
4 8] I/0 INITIATION 4
49 R 4
50 . 5
51 The general flow for I/0 on a UIO system is as follows: 51
5 2] 5
53 1. The CPU formats an IOCB (I/0 Contrel Block). This data 5
54 Structure totaly defines the nature of the 1/0 to be done 5
59 including unit number and 1location, 1I/0 control Dbits, 5
56 buffer 1location, I/0 queue locations and reserved space 5
57 for I/0 results and times. 5
58 5
59 5
60 6
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1 1 G5
2

3

4 2. The processor executes the CUIO operator passing it a
s descriptor to the I0CB.

o

7 3. The MLIP 1links the IOCB into the unit’s command queue.

8

9 4. If this is the first I/0 in the command queue then the
10 unit’s DLP is checked to see if the I/0 can be initiated.
11 If it can, the IOCB is delinked from the command queue
12 and the DLP is passed the I0 to initiate.

13

14 5. If the unit is sharing a path with other units and the
15 DLP _is busy then the MLIP will 1ink the unit’s entire
16 command queue into the specified horizontal queue. The
17] command queue will remain in this state until some’other
18 unit on the same path completes its command queue,
19 freeing the DLP.
20
21 6. When the MLIP senses that an I/0 has completed, it 1links
122 the IOCB into the desighated result queue. If the
23 interrupt bit is on in the I0OCB’‘s MLIP control word, or
P 4] if an 1/0 exception occurred or if the command queue is
25 empty then the CPU will be given an 1/0 finish interrupt.
26 If the command queue is empty then the MLIP will also
27 check the unit’s horizontal queue to see if there is
28] another command queue queued for activation.
29
30 7. Upon receipt of an I/0 finish interrupt the CPU will
31 process the entire result queue. For each IOCB the
32 following will be done:
33
34 - delink from result queue
35
(36 - perform exception handling if necessary
37
38| - perform all statistical accounting
39
A0 - wake up any task waiting on the I/0’s completion
41
4 2}
43
4.4
45
146
47|
48]
1
50
5 1
52|
5 3}
54|
5 5
56
57
58
59
60
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1 1
2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 D
3 <
4 4
9 5
& INTRODUCT ION 00010555 3
/D e e [7
8 8
s This document describes the format and content of the code file 00010800 <l
10 objects, as emitted by the Large Systems compilers. The information 00010900 10
11 was derived from the WRAPUP procedures in the compilers, 00011000 11
12] SYMBOL /BINDER and the MCP global section. Where applicable, 00011100 12]
13 references to pertinent sequence numbers and symbolics are noted. 00011300 13
14 - 1
15 The description is organized as follows: 00011500 1%
19 1
171 OPERATING SYSTEM INTERFACE 00011600 17
18] CODE FILE DECLARATION 00011700 1
19 GENERAL CODE FILE LAYOUT 00011800 1
PQ SEGMENT ZERO LAYOUT WORD AND COMPILERINFO 00011900 2
2 1 SEGMENT DICTIONARY 00012000 2 1
D 2 FILE PARAMETER BLOCKS (FPBS) 00012100 2
23 COMPILER/INTRINSIC INTERFACE 00012200 2
24 CODE FILE BINDER INFORMATION 00012300 2
2 5i BINDER CONVENTIONS 00012500 2
26 PROGRAM DESCRIPTION 00012600 2
b 7] PROCEDURE DIRECTORY 00012700 2
28 LOCAL DIRECTORY REFERENCES 00012800 2
nas FPB/PPB RUN-TIME INFORMATION 00013000 2
30 3
31 APPENDIX A - SUPPLEMENTARY BINDER INFORMATION 00013200 [31
32 3
33 13
34 OPERATING SYSTEM INTERFACE 00013400 3
38 mmmmmmmms memmms mmmeeeee e 3
36 3
37] Large Systems compilers are declared as real procedures with one 00013700 3
38] array parameter. 00013800 <]
39 3
10 REAL PROCEDURE ALGOLCOMPILER (SHEET); ARRAY SHEET [*]; 00013900 4
41 4 1
4 2] The SHEET array is passed in from the MCP, and contains a skeleton 00014200 4
43 segment zero. This skeleton will be used by the compiler in 00014300 4
4 4] constructing the real segment zero for the compiled code file. The 00014400 4
4.5 SHEET passed contains values from WFL control cards (e.g., 00014500 4
16 PRIORITY=75, SHEET [9]=75) and file-equation control information 00014600 4
47) (e.g., 7?FILE LINE(KIND=REMOTE)). SHEET [0] contains the offset in 00014700 4
4 8] the SHEET to the variable (file-equation and program parameter) 00014800 4
49 information. 00014900 4
50 5
51 5 1
52 5
53 <]
54 5
55 5
56 5
57] 5
58 5
59 5
60 5
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1 .

2 Feature - Large Systems Code File Format For 3.5.0 Release 0G0 10504
3

4] CODE FILE DECLARATION 00015000
9

9 Code files are declared 1in the compilers as disk files with a Q0015300
7 MAXRECSIZE of 30 words (1 segment). 00015400
8

93 A typical declaration is: 00015600
iQ

11 FILE CODE (MAXRECSIZE=30, 00015700
12 BLOCKSIZE=270, 00015900
13 EXTMODE=SINGLE, 00016000
14 FLEXIBLE=TRUE, 00016100
15 KIND=PACK, PACKNAME="DISK.", 00016200
16 MYUSE=0UT, 00016300
17] AREAS=40, 00016400
18] AREASIZE=504, : N 00016500
19 BUFFERS=2, 00016600
20 SAVEFACTOR=999); 00016700
21
22} In addition, these attributes and certain others are checked at 00016725
23] compiler initialization to prevent incorrect or mischievous 00016730
2 4] file-eguation. 00016800
P25
[26] The AREASIZE attribute is defined as CHUNK in some of the compilers 00017000
2 7] and represents the disk rowsize. The compilers use this to ensure 00017100
28] code segments are kept within a single disk row (to avoid problems 00017200
29 with PRESENCEBIT). 00017500
cle
[3 1
32 GENERAL CODE FILE LAYOUT 00017600
ey mm=e———-— mmme mmme m————m | mm=—=——=
34
I3 The following chart illustrates the contents of the code 00017802
36
(37) The order of the various parts of the code file 1is not fixed and 00017806
38} varies between compilers. Only segment zero is fixed. file, which 00017900
39 will be described herein. 00017905
40
4 1
42
43
44
45
146
47
48
49
50
51
52
53
54
55
55
57
58
59
50
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1 4 .FLAG 52

2 Feature - Large Systems Code File Format For 3.5.0 Release 0010504 2

3 3

4 4

s GENERAL CODE FILE LAYOUT ’ 00019601 5

§ 0 == m----—-------- 00019602 5

7| SEGMENT ZERO i Directory of code file 00019603 7

] | and accumulator of 00019604 3]

9 1 run-time information 00019605 2]

1q 000 mmmmmeeeeseeee---- 00019606 1Q
L | it ke Rt 00019607 11
12 ! FPB ! An attribute list 00019608 12
13 i(file parameter i describing files 00019609 13
14 H block) H declared in program 00019610 1

19 = mmmemmemsememsseo-o- 00019611 1

16 == mmmmmm e —m e e- - 00019612 1

17 ! ORJECT CODE ! Actual obiect code to be executed 00Cciee i3 17
18 ! ! 00019614 1

19 0 mmmmmemm e — oo 00019615 1
20 0000 st mmmmmm—mee—me-e- 00019616 23
2 1 ! OBJECT CODE Object code. The code segment 00019617 2 1
2 2] i REFERENCES may also contain references 00019618 2
23 | H (code markers for binding) 00019619 ]
24 0 cmem e ——mmm e 00019620 2
245 I kit - 00019621 2
2 6 i LLOCAL Description of local variables 00019622 2
2 7] H DIRECTORY for binding i 00019623 27|
08 i 00019624 ”
72 e L L L LD T 00019625 2
B30 000 mmee e 00018626 <
31 i PROCEDURE List of procedures 00019627 31
32 | DIRECTORY (blocks in the program) 00019628 3
33 H H used for binding 00019629 3
o e 00019630 £
B35 0 e e 00019631 3
36 | VALUE ARRAY ! Preset data arrays, pools 00019632 3
37 J i 00019633 3
38 0 ce—mmmemmmeee— oo 00019634 3
BX 0 mmmmm—————m—mmmm - - 00019635 ]
40 PROGRAM : Directory of binding information 00019636 4
4 1 DESCRIPTION in code file 00019637 41
42 ] 00019638 4
<2 H e 00019639 4
| e R L L T 00019640 4
45 D1 STACK H Segment dictionhary or D[1] 0001964 1 4
4.6 IMAGE stack image in 64-bit format 00019642 3
47} 00019643 4
M8 00000 mmmmmmmm—mmem oo 00019644 4
=3 I e 00019645 4
50 FPB/PPB i Run-time file/program information 00019646 5
5 1 H (indicated by SHEET [0]) 00019647 51
<P P 00019648 5
53 00019649 3]
54 00019650 5
55 00019651 5
56 00019652 5
57) 3]
58] 5
59 5
60 6
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1 5

2 Feature - Large Systems Ccde File Format For 3.5.0 Release 0C0 10504
3

4 SEGMENT ZERO LAYOUT 00021100
g e mmee e e e e e
s

7| This section outlines the content of each word in segment zerc and 00021400
8 indicates the portion to be built by the compiler. The MCP defines 00021500
. at 05043000 describe the segment words. 00022000
10

11 -

12 COMPILER 00022455
13 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00022460
14 feee mmmmmmms mmmiill emeeee e 00022465
19 [¢] Displacement in the 00022600
16 SHEET of PPB/FPB 00022620
17] run-time information, 00022640
18 to be written by 00022660
19 the compiler into 00022680
20 the code file. This 00022700
P 1 location is zeroed 00022720
22 by the compiler. 00022740
23 00022900
2 4] 1 LIBWORD YES Information concerning 00023000
5 the Library 00023020
P 6 SHARINGCLASS of the 00023040
2 71 codefile. 00023060
2 8] . , 00023100
2 2 ENTRYPOINT YES Integer Stack address of the _([ 00023200
<le outer block PCW c‘éba{, G 00023300
21 in the segment ° 00023400
32 dictionary. Used 00023450
33 by the MCP to 00023500
34 construct a phony RCW 00023550
35 which allows NORMALBOJ 00023600
36 to exit into the JOB. 00023650
37] 00023700
38 3 ROLLOUT YES Integer Last code file record 00023800
39 (segment) number; 00023850
40 i.e., size of code 00023900
41 file. Used for 00023820
4.2 RESTART. See DOCTOR 00023940
43 at 35197810. VERSION 00024000
4 4 for MCP. 00024003
45 00024100
46 4 DATE YES Integer Set to TIME(5) at 00024200
47 at compile wrapup. 00024300
48] 00024400
119 5 TIME YES Integer Set to TIME(11) 00024500
sle at compile wrapup. 00024520
51
52
53
54
5 5
5 6]
57|
58
59
60
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3 3

4 =3

5 5

9 COMPILER 00024580 3

7 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00024600 7

g e e itk T T L 00024620 S

9 6 SOEXECUTEINFQ YES Word N N } 43LAJf> 00024800 2]

1Q NONEXECUTABLEF [47:1] 1 means this code file v S w%'b 00024804 1Q
11 is not excutable. A GRS T 00024806 11
12 «}‘ ) L b7 00024808 12|
13 NONEXECUNSAFEF YES [45:1] If NONEXECUTABLEF is e ' c { 00024810 13
14 1, then this field &(’«:N‘% \ ' 00024812 14
19 indicates why the code 00024814 15
16 file is nonexecutable. 00024816 16
17 A 1 means the file is 00024818 17
18 not executable because 00024820 18
19 it contains unsafe 00024822 19
20 code. A O is used in 00024824 »ls
2 1 all other cases. 00024826 2 1
2 2) E N 00024828 (22l
23 NONEXECMACHINEF YES [44:19] Familes not supported 00024830 2 3}
24 by this code fiie. 00024832 2 4]
25 For each machine, 00024834 25
olz 0 (false) means that 00024836 26
2 7] the code file will run 00024838 2 7]
28] on the machine, and 00024840 283
Do 1 (true) means it will 00024842 09
30 not. The bits in the 00024844 3G
31 field are indexed 00024846 3 1
32 with the following, 00024848 132
33 where O implies £0024850 33
34 (bit 26). 00024852 <
35 3
36 BG68OOID = 2 00024856 3
37] B690CID = 3 00024858 3
38 B5900ID = 4 00024860 3
39 ) A3ID = 5 00024862 3
ite ‘ﬁb A9ID = 6 00024864 4
4 1 “}»aLA131D = 7 00024866 4 1
4 2] E B7700ID = 11 00024868 1
43 B7800I0 = 12 00024870 4
44 B7000ID = 13 00024872 4
45 B7900ID = 14 00024874 il
16 4
47 4
18 4
49 4
50 5
51 5 1
52| 5
53 5
54 5
55 5
5 6] 5
5 7] 5
58] 5
59 5
60 3
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3 3

4 4

5 5

g COMPILER 00024880 3

7 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00024882 7

8 e T b bl et 00024884 8

9 PARAMCOUNTF YES [19:20] Number of formal 00024886 9

10 parameters. 00024888 10
11 00024890 11
124 [46:1] Unused. 00024892 12
13 00024834 13
14} )ﬁf PARAMCOUNT YES Pars Number of parameters 00024900 1

15 4 to the main program. 00025000 1

16 Nonexec 00025100 1

17 [47:1] NONEXEC=1 means this 00025300 1

18 caode file is 00025400 1

19 nonexecutable as 00025420 1
50 \ o{aa unit. 00025440 2
2 1 R\ 00025500 2 1
22 7 CORRESTIMATE YES Integer \gﬂ}' VIf SHEET [7] is not 00025600 2
23 ;? . s zero, use supplied 00025700 2]
24 ZOZ rpﬁz’ AW ,J7 ‘Q core estimate (from 00025720 24
el -, 6"&\ N 7CORE card); else 00025740 2
ols ?()7 Adle C gg"‘ib insert compiler 00025800 )
2 7] G ® v generated core 00025850 2
2 8f W estimate. 00025900 2
Do 00025950 2
30 8 COMPILERINFO YES See section on 00026000 <
31 COMPILERINFO 00026050 31
324 00026100 3
33 9 PRIORITY MCP supplied from 00026200 3
34 PRIORITY card 00026250 3
35 00026300 3
36 10 MAXPROCESSTIME MCP supplied from 00026400 3
37] PROCESSTIME card 00026450 3
38 00026500 3
39 11 MAXIOTIME MCP supplied from 00026600 3
40 IOTIME card 00026650 =
41 00026700 41
4 2} 12 FPB YES Record number 00026800 4
13 & length= 00027000 4
4.4 [39:20] If SHEET[O] NEQ O, 00027200 4
45 a file parameter 00027220 4
46 or program parameter 00027240 4
4 7] block is passed 00027260 1
4 8} in the SHEET 00027280 4
uxs starting at [SHEET[O]] 00027300 4
50 If it exists, the 00027320 5
51 compiler writes it out 00027340 51
52 to the code file. See 00027360 5
53] DOCTOR at 35197600. 00027500 5
54 00027600 5
55 5
56 B
57 3]
58] 3]
59 5
60 5
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3 3

4 COMPILER 00027840 4

5 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00027860 3]

s TTTw  Tommm—mseme  m-=---o=  mms=o= mm—m—m—— 00027880 o

7 13 OPTION Standard MCP option 00027884 [7

8 word. See MCP at 00027886 8

9 01305000 for format. 00027888 £]

10 00027900 1Q
11 14 SODEIMPLEMENTINFQO YES Word Miscellaneous 00028000 11
12 deimplementation 00028100 12]
13 warnings will be 00028102 13
14 assigned specific 00028104 1

15 i bits. The appropriate 00028106 1

16 bits will either 00028108 1

171 be sat by the MCP or 00028110 i7
18 by a compiler. 00028112 1

19 1
20 This word will be used only by 3.7 compilers, 3.5, 3.6 and 3.7 MCP, 00028130 2
2 1 and 3.5, 3.6 and 3.7 Binder. 00028140 21
22} 00028150 2
23 This word will become available starting 4 releases after 3.7 00028160 2
o 4] (currently estimated to be 4.1). 00028170 2
0 5 = 2
ols 15 STACKSIZE YES Integer Stack estimate. 00028300 2
2 7] If SHEET [15] 00028320 2
28] EQL O, use 512 else 00028350 2
29 SHEET [15]. 00028360 2
30 05028400 <
31 16 PROGRAM 00028450 31
32 DESCRIPTION YES Record number Used with paramcount 00028454 3
33 & length for parameter checking LysjA(\)D 00028510 3
34 \\g \ [39:20] (see external N V’dj\N"' 00028555 3
35 D reference of DOCTOR). \ (}J\/\ 00028600 <
36 3‘& Also used for binding 05 00028650 3
37] {4} (see section on binder 00028660 <
38 information). 00028680 3
g X 00028690 3
ae 17 INTRINSICTABLE For intrinsics code 00028700 4
4 1 files. Points to 00028702 41
42 "INTRINSICINFO" array. 00028705 4
4.3 00028750 4
4 4] (;;18 DiDESC \\f> YES Record number 00028800 4
A 5 & length 00028860 4
16 ‘§§=__~____,,// [39:20] Address in code file 00028300 =
4 7] of 64-bit D1 stack 00028950 4
18 {segment dictionary) 00028960 4
49 image. Length is 00028980 4
50 number of 64-bit 00029000 >
5 1 tagged words (see 000238002 51
52 section on segment 00029004 5
53 dictionary). 00029006 5
54 00029010 5
55 00029150 5
56} 5
57 qea0  STRE :
58] IR LY 000/"‘" 5

59 3]
60 5
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3 3
4 COMPILER 00022180 4
5 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00029200 5
9 m--=-  m-——m=m———= =~ ——me-== =e==e—- === =——=- 00029220 6
7 19 LOCALCOUNT YES Integer Size of D2 stack 00029240 [7
8 ' allocated by 00029250 ]
9 compilers. FORTRAN 00029260 <]
10 and PL/I includes 00029270 10
11 the D3 size too. 00029280 11
12 00029280 12
13 20 WSLMIT Working set core 00029300 13
14 Timit. 00029350 14
15 15
19 21 DIESTIMATE 00029500 16
17 Working set code estimate 00029600 17
i8 18
ig 22 RESTARTCOUNT 00029700 19
20 Checkpoint/restart use (?RESTART card) 00029800 »le
21 21
2 2 23 EXECUTION COUNT 00029900 2 2|
23 00030000 23
04 24 D{WSAVRG 00030100 oz
o5 00030200 P25
26 25 RUNWSAVRG 00030300 26
27 Used for working set statistics, average amount of core and data. 00030400 27
2 8] See UPDATECOREEST in MCP at 35370000. 00030600 28]
29 29
30 26 LOGSTART 00030700 30
31 For restart. See DOCTOR at 35147910 00030800 31
32] 132
33 27 SKELSTACK 00030900 33
34 For restart. See DOCTOR at 35197825 00031000 34
Y 35
36] 28 PROGRAMUNIT Q0031100 36
37] DESCRIPTOR YES Record number 00031104 137
38 & length 00031110 38
29 ’ [39:20] Points to a Program 00031114 39
40 Unit Directory if 00031120 10
4 1 the code file contains 00031122 41
4 2] one or more program 00031125 4.2}
4 3] units compiled under 00031126 43
4 4] the LIBRARY compiler 00031128 4
4 5§ control option. 00031130 4
4 6} 00031200 4
4 7] 4
4 8] 4
49 4
50 5
o 1 5 1
52 5
53 5
54 5
55 3]
56 5
57] 3
58] 5
59 3]
650 &
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3 3
4 COMPILER 00031220 4
5 WORD DEFINITION SUPPLIED FORMAT COMMENTS 00031230 5
6 ST T Tmm=-----=  mmmsme=so me——== m—mmmmeo 00031240 5
7 29 SYMBOLICDESC YES Record number 00031300 [7
8 & length 00031310 S
9 [39:20] Points to 00031314 £l
1Q SYMBOLICINFO. Used 00031315 10
11 automatic separate 00031316 11
124 compilation and 00031320 12
i3 binding (ALGOL 00031340 13
14 code files only). 00031360 14
15 15
19 19
17 SEGMENT ZERO EXAMPLE 000232182 17
18] mmmemmm= mmom mmmmmm— L 18]
19 19
20 SEGMENT NO. 000 00032410 20
2 1 00032414 2 4
2 2] “ 000000000000 ©C00000000000 000000000002 * 00032500 22)
23 > 00000000000C 0000050431C5 O004E38B7F8C 00032600 23]
D 4 - 00032650 P4
25 © 000000000000 O00O0000005A7 000000020600 . 00032700 25
oAz 94 000000000000 G00000000000 000000000000 00032800 26
2 7] 00032900 27}
P gl V& 00000060000B 000000000000 000000000000 00033000 28l
29 15 000000000200 00000 1200009 * 000000000000 00033100 b9
30 ” 00033150 <le
31 V5 00CO0060000A * * * 000000000009 000000000000 00033200 31}
32 2 000000000000 000000000000 000000000000 00033300 32)
33 00033350 33
34 2T 000000000000 000000000000 000000000000 00033400 3
35 &ﬂ 000000000000 000000000000 000000000000 00033500 3
36 00033600 3
371 * ENTRYPOINT AT Di[2] 00033700 3
138 * % PROGRAM DESCRIPTION AT RECORD # 9, 18 WORDS LONG 00033800 3
39 * %0k SEGMENT DICTIONARY AT RECORD # A, 6 WORDS LONG 00033900 <
40 =S
4 9 4 1
42 4
43 4
4.4 4
45 4
46 4
47 4
48] 4
19 4
50 3]
51 5 1
52) 5
53 5
5 5
55 5
56 5
57 5
58 5
59 5
60 5
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3
4
5
6 COMPILERINFO EXAMPLE 00034100
- _ _ --—---—--—-——
g
9 00037301
10 00037302
L I i e R R D L 00037303
12] 147 146 145 144 143 l4a2!41l40!31 123 L ) ! 00037304
13 i i i i i { i i iLANGUAGEF iRELEASENUMiQNUSED iCYCLENUMi 00037305
:g i i i 1 i [ i [ [ [ 8882;:38
19 ! i i 00037342
17 ~These fields contain the-------- \ 00037344
18] version of the compiler that 00037346
19 compiled the codefile. 00037348
G 00037360
78 | R T T T T Bttt Library capable 00037380
0l A Wacode 00037390
K --??----Pm‘vileged program J‘ Avel A’mk I 00037400
2 4] 00037420
74 i Not used 00037440
2] 00037460
27 4y 3§ T mmmmmmmmem—————— DMS Capable 00037480
12 8] ’ d(ﬂ 00037500
ho I R Control Program &-M‘““m ' p kot 00037520
= 225w polnodedt 00037540
<2 I e R e m—mmmmm - Not used 00037560
32 00037580
<k I Rttt eieietet ittt IPC Capable 00037600
34
35 The version 31.234.567 would be store RELEASENUM = 31. 00037604
36 CYCLENUM = 234. 00037606
37
38 The unused fields contain zeros. 00037620
39
40
41
42
43
4 4] LANGUAGEF 00037800
45
4 6] ALGOL =0 JOVIAL =5 00038000
47 COBOL =1 BETA =6 00038100
48] FORTRAN = 2 ESPOL =7 00038200
49 XALGOL = 3 DCALGOL =8 00038300
50 PL/1 =4 BASIC =9 00038400
51 WFL = 10 00038450
5 2]
53]
54
55
5 6)
57
58]
59
60
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3 3

4 The defines for the COMPILERINFO word are at 05050500, 05034030 in 00038700 4

5 the MCP. 00038750 5

6] =

7] 7

8 2

e =

10 19
11 11
12 12
13 13
14 14
15 15
14 16
17 17]
18 18]
19 19
20 20
2 1 21
22} 22
23] 03
2 2

25 25
26 26
27 27
2 8] 28]
29 29
300 30
31 31
32 32}
33 33
34 34)
35 35
36 36
37) 37
38 38]
39 39
40 10
j4 1 41
42 42
43 4 43
A4 44
45 45
46 46
47] 47)
48] 48
49 49
50 5O
5 1 51
52 52
53 53
54 54
55 55
56 56
57 57
58 58
59 59
60 60
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3
4 4
5 5
g SEGMENT DICTIONARY (D1 STACK) 00038900 5
<« - /=== e (7
8 8
9 The segment dictionary generated by the compilers is written to the 00039200 9
10 code file in a special format. Each stack entry is written as a 00039300 10
11 64-bit word. The purpose of this technique is to allow the MCP to 00039400 11
12 perform a "read with tags", when setting up the D1 stack. The hex 00039500 12
13 format of each entry is: 00039600 13
14 14
195 AT OO0 DDDD DDDD DDDD 00039700 15
16 T = TAG 00039800 16
17 D = DESCRIPTOR BODY OR WORD 000393900 17|
18] A = BINDER INFORMATION FIELD 00039950 18|
19 19
20 The first two 64-bit entries in the stack image are =zero, reserving 00040200 20
2 1 space for MSCW/RCW. Segment zero [18] identifies the starting record 00040300 21
22| number [19:20] and the length in 64-bit words [39:20]. The PCW (TAG 00040400 22
vk 7) for the outer block (i.e., the starting point of the program) is 00040500 3
2 4 generally one of the latter entries in the segment dictionary. The 00040600 2 4
25 D1 stack address of this PCW is stored inh segment zero [2]. 00040705 s
26 26
2 7] The high order bit of field A is used as an indication bit for the 00040720 27
2 8] Binder. Normally, A = 4"0". However, the high order bit of field A 00040725 28]
2 is set to 1 in the following two situations. 00040735 2
30 30
31 First, in a program that allows or requires an external procedure to 00040745 31
32] be bound in, the high order bit of field A is set to 1 in the entry 00040750 [32]
33 for the data descriptor (tag 5) that points to the description of how 00040755 33
34 the external procedure and its parameters, if any, were declared. 00040760 34
35 35
364 Second, in a separately-compiled procedure that requires access to 00040770 36
37 global variables, the high order bit of field A is set to 1 in the 00040775 37)
38 entry for any segment descriptors (tag 3) for code segments that 00040780 38
39 contain references (NAMCs and VALCs) to the global variables. 00040790 39
40 10
41 The Binder may also preserve the value of field A after binding the 00040800 41
4 2} external procedures to the host so that replacement binding can be Q0040805 42
4 3 used. 00040890 4.3
44 44
45 4 5
16 4.6
47 471
48 48
19 49
50 50
5 1 5 1
52 5 2]
53 53
54 5
55 5
56 5
5 7] 5
58] 5
59 5
60 5
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3 3
4 SEGMENT DICTIONARY EXAMPLE 00040900 1
5 0 meemeee e —eee e e 3]
4 5
7 SEGMENT NO. OOA 00040993 7
8 00040998 3
9 ENTRYPOINT 00041001 &
10 PCW 00041003 19
11 ZERO ZERO TAG 7 0004 1005 11
19) 00041010 19
13 ] /<; A,g z 00041020 13
14 Wo 7% <0 00041100 14
15 SEGMENT 00041183 15
14 DESCRIPTOR ; 00041184 16
17 TAG 3 95 ;7;6 00041185 7
18 4 \ gV i 00041188 18
19 T Al 7#) \ L= L 4 00041190 19
b 0300p0000430  0004P50Q07P0 - 00041200 b0
b 1 - g Smf 2, 0004 1300 D 1
) READ ONLY %727) 72K 00041381 o)
b3 VALUE ARRAY Lo 00041383 >3
b 4| TAG 5 00041385 o 4
by —---------i---o---= 00041388 b
el ' s 00041330 oI
7] 0000003405001 080000840007 § 000000100004  CO0OCOEC0002 0004 1400 D71
% 000A03600003 000803800003 0004 1500 o8]
g W 00041600 b9
30 000001900001 000203508003 000001200001 000004000003 M 00041700 £
31 000001500001 000000000009 v aw’k' 00041800 3 1
3] \s 00041900 3]
33 B28OABB7A080  32402EBOOF50  O3AFABB51005  B18087500589 00042000 33
34 B327108BA180  OOAE4OOAABA3 00042100 34
35 ~ 00042200 35
34 6000AF960DBE 270000840001 _ B20595B4BEFF 270000740002 00042300 36
371 B20595B4B0BE 00000 1E00000 00042400 37]
58] 28]
39 39
10 40)
4 1 41
12 4]
43 =, 43
14 4
45 4
16 4
47 4
48 1
49 4
50 5
5 1 =
5] 5
53 5
5 4] 5
55 5
56 5
571 5
55} 5
59 5
50 6
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3 3
4 4
5 5
9 6
7 7
8] 2
9 FILE PARAMETER BLOCKS (FPBS) 00043100 9
10 e e e —————— = —————— NEES—

11

12 FPBS are collections of attributes describing files declared in the 00043400

13 user program. The FPB will eventually be converted to a FIB when a 00043500

14] file is opened. 00043600

15

16 FPBS are generated and written to the code file in the following 00043800

17] manner : 00043900

18

19 WORD O LANGUAGENUMBER (see COMPILERINFO) Q0044000
20 & FILELEVEL [47:8] (software) 00044100
D 1 00044200
22 WORD 1-N INTNAME of the file in the form (HEX): 00044300
2 3 TT C1 O1 LL NN ... NN OO ... 00 00044400
24 00044500
25 00044600
26 TT = Total length (bytes) 00044700
2 7] LL = Length of name 00044800
2 8] NN = Name 00044300
29 00 = Padded to word boundary 00045000
30 00045100
31 WORD N+1 List of attributes in hex form: 00045200
32] Numeric/Boolean attributes 00045300
33 LL AA VV .. VV 00045400
34 00045500
35 LL = Length in bytes 00045600
36 AA = Attribute number 00045700
37] VV = Attribute value 00045800
38 00045900
39 String attributes 00046000
40 02 AA LL VV .. VV 00046100
4 1 , 00046200
4 2 : AA = ATTRIBUTE NUMBER 00046300
43 LL = Length 00046400
1 4] VV = Attribute value 00046500
45 00046515
4 6] Padding, used to adjust to word boundary 00046525
47] for FPB’s with variable entries filled 00046530
4 8] in at run time. 00046535
49 01 00046540
50 00046545
5 1 Stopper, the last valid byte in the FPB. 00046550
52 00 00046555
53
54
55
56}
57
5 8
59
Je
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00010504

Reference to the FPB in the code file is via a special descriptor
allocated for the file 1in the user stack (e.g., at D2 or higher).
This stack descriptor is allocated at the 1level of the file

00047200
00047300
00047400

OO~ D D WM o

declaration, and is constructed within the stack building code. The
stack location will eventually be changed to a descriptor pointing to
the FIB in memory. The format of the FPB descriptor is:

00047500
00047600
00047800

OCWTHOTREON S

[45:1] 1 Indexed bit
[42:3] 7 Invalid SZF field

00047900
00048000

[35:16] Length of FPB (words)
[18:1] 1 MCP value array bit
[17:18] Record number of FPB

00048100
00048200
00048300

[TAG] 5

A typical descriptor in HEX would look like the following:

00048310

00048800

5 270000440001

00048900

Py

The indexed/byte (SZF) fields are invalid and will cause a hardware
interrupt when the descriptor is accessed. The interrupt will force
a FIB to be constructed (GETFPB, ATTRIBUTEHANDLER in the MCP), and

00049200
00049300
000438400

the descriptor will be overwritten by a iegitimate one pointing to
the FIB memory space.

000498500
00043900

-

-

—

G)U'lg(\lﬂﬂ'lO'IUTGIU'IU'IUIJSL-b«b#AhhhhwmwwMCOQCOQQJMMMDNMNMMM-A..;-4‘_;..;..»
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1 17
2 Feature - Large Systems Code File Format For 3.5.0 Reiease 00010504
3

4 FPB EXAMPLE 00050000
5 o e e e
(s

7 SEGMENT NO. 002 00050050
g 00050055
9 00050065
iQ LANGUAGE 00050070
11 (0O=ALGOL) 00050075
12 FILELEVEL=1 INTNAME="CODE" INTMODE=EBCDIC 00050080
13 00050085
14 ! T T 1 ! 00050090
15 010000000000 08010104C3D6 C4C500000000 031004030801 00050100
16 : 00050175
17| TITLE="HEXER." 00050180
1§ 00050185
19 1 H 00050190
ols 030F 1E020006 C8C5E7C5D94B 00050200
21 . - 00050300
P2 000000000000 000000000000 000000000000 000000000000 00050400
23 000000000000 000000000000 00050500
24 00050600
25

29

271 COMPILER/INTRINSIC INTERFACE 00052100
+%:! I e e
29

ele The compilers interface code files with system intrinsics by Q0052400
31 generating special descriptors (TAG 5) in the segment dictionary for 00052500
[32] each intrinsic referenced. The descriptor format is: 00052700
33

34 TAG 5 00052800
35 [42:3] Invalid SZF=7 00053000
36 [23:11] Installation number 00053100
37 [12:13] Intrinsic number 00053200
38

39 The INTRINSICINFO table (0,17) contains all intrinsic/installation 00053500
s numbers for the current intrinsic file. The compilers use this table 00053600
4 1 for intrinsic calls. For standard intrinsics (e.g., SIN), the Q0053700
4 2} jntrinsic numbers are predefined {see SYMBOL/BINDER at 10670000) and 00053800
4 3] the installation number is ZERO. For installation intrinsics, these 00053900
4 4 numbers originate from the BIND cards used to create the intrinsic 00054000
45 file. - 00054 100
46

47] Any call on an intrinsic is generated as a normal MKST, NAMC, ENTR 00054300
48] sequence, where the NAMC address couple is the D1 location of the 00054400
49 special TAG 5 descriptor. A special hardware interrupt will occur on 00054500
50 the first call on the intrinsic, due to the invalid SZF field. The 00054600
51 descriptor will be overwritten with an SIRW to the intrinsic’s PCW in 00054700
524 the running intrinsic stack and subsequent calls will function as 00054800
53 procedure calls. 00054900
54

55

56

57)

58]

59

50
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3 ' 3
4 The procedure FETCHINTRINSIC at MCP 31500000 handles 00055 100 4
5 intrinsic interrupt processing. 00055200 5
&l 3
7 BEFORE FIRST CALL ON INTRINSIC 00057 101 7
gl 00057102 8
9 00057103 g]
1o --—------- 00057 104 10
11 ! i 00057105 1
120 e 00057106 12)
13 i IRW i—-—-> 00057107 13
14 : H 00057108 14
158 e 00057120 15
16 RCW i | 00057140 16
17 H ! Q0087160 17
- I e peupepep I 00057180 18
19 MSCH ' 00057200 19
20 00057220 »le
2 s T T Tyt 00057240 23
»y) T J 00057260 22
03 Vs 00057280 3
2 4 : 1-->15 107000000003D!} 00057300 4
s ---------- . ! 00057320 25
bel e 00057340 06
o¥i USER STACK ! ! 00057360 07}
ks i i 00057380 2k
29 i ! 00057400 09
<1 I Tt pepeppupup 00057420 3C
3 4 00057440 31
32 SEGMENT DICT 00057460 32
33 (USER) 00057480 33
34 00057500 3
35 00057520 <
36 00057540 3
27 00057560 3
35 3
39 3
40 4
41 41
4.2 i
43} i
44 d
15 4
46 4
47 14
18 4
19 i
50 5
5 1 51
52 5
53 5
54 g
55 g
56 5
57 5
58 5
59 o
60 &
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1 i9 i
2 Feature - Large Systems Code File Format For 3.5.0 Release Q0010504 2
3 3
4 SUBSEQUENT CALLS ON INTRINSIC = ——cmmmmmmmm-=-- 00060401 4
9 ' i 00060402 5
da e 00060403 3
A1 =0 meeeee---- - —->i 7 i PCW i 00060404 7
8 ! ! A I H 00060405 8
9d 0 eemmmeeee e e e - 00060406 9
10 i IRW i—--->i i i 00060407 10
11 H H | I I 00060408 11
P ! ' : 00060410 12
13 i RCW i i H ] 00060420 13
14 : | e e 00060430 14
19 0 =eemee---- 13 }SEG DESCRIPTOR] 00060440 19
16 | Mscw ] HE : 00060450 16
17 ' e EREEEE L L L P 00060460 17
g 000 eeemeeee-- b - ! ! 00060470 18
19 i T e 00060480 19
b0 i V  mmmmmmm e INTRINSIC 00060490 2
2 1 H p=->11 ) SIRW p---> STACK 00060500 b 1
bol - --------- I i 00060510 [ 2
bad e 00060520 23
D 4 USER STACK ! ! 00060530 04
b e —--—----- 00060540 p o
26 SEGMENT DICTIONARY 00060550 26
b 7] (USER) 00060560 27
g 00060570 P8
b ol 00060580 b9
30 00060530 30
3 4 00060600 31
3 00060610 32
33 Q0060620 33
34 00060630 34
5 00060700 35
36 39
37 37|
38 38
39 39
10 10
4 1 41
1) 4 24
e 43
14 4 4
5 45
16 46
18 48
50 50
54 51
52 5 2]
53 53
54| 54
55 595
56 59
59 58
S of 59
50 60
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1 20 1
2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 12
3 3
4 4
5 5
(& CODE FILE BINDER INFORMATION 00060900 3
7 TTTT ST ommssss ssss-se---- e 7
g 8
3 Extensive information is maintained in the code file which allows 00061200 9
10 binding of program objects. 00061300 10
11 11
12| This information is comprised of: 0006 1500 12
13 13
14 PROGRAM DIRECTORY 00061600 14
15 PROCEDURE DIRECTORY 00061700 15
146 LOCAL DIRECTORIES 0006 1800 16
17 REFERENCES 00081200 17
18] SEGMENT DICTIONARY 00061940 18
19 . 19
20 Although a thorough understanding of these structures is not 00062200 20
21 essential for analyzing a Large Systems Code file, the ability to 00062300 21
22 identify the above components in the code file necessary. 00062320 22
0 3 23
24 For a description of the information kept for the Binder in the 00062380 2 4
25 segment dictionary, see the section SEGMENT DICTIONARY (D1. STACK). 00062420 25
26 26
27] 27
2 8] BINDER CONVENTIONS 00062500 28
29 e 29
30 cle
31 To describe the content of the binder information, the following 00062800 31
32 conventions will be used. The binder directories/descriptions are 00062900 32
33 keyed by special words in _the code file in the following form: 00063100 33
34 34
35 UC = [47:8] = Universal class 00063200 35
36 SC = [39:20] = Subclass 00063300 36
37} N = [19:20] = Length 00063400 37
38 38
39 Example: 00063700 39
43 40
4 1 41
42| 02 0000 0004 00063900 4.2
43 Universal class = 2 = Single precision operand 00064000 43
4 4 Sub class = 0 = Integer type 00064100 4 4
45 Length = 4 Words 00064200 45
46 als
47 Keywords may be denoted as (UC, SC, N, ENTRY). Appendix A contains a 00064500 47|
4.8 complete 1ist of universal/sub classes. 00064600 18
49 . 49
50 Identifiers are constructed as: 00064800 50
5 1 5 1
5 2] 52
53 4" TT 01 01 CC "8" NN . . . N" 00064900 53
54 00065000 54
55 TT = Total length in bytes of this construct 00065100 55
56 CC = Number of characters in idetifier 00065200 56
57 57
58 58
59 59
60 60
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2
3 3
4 NN = The identifier 00065300 4
H ) 5
> Individual stack items are described by ITEM DESCRIPTIONS. These 00065600 5
7 descriptions usually include an identifier entry (0,1,N) (IDENTIFIER) 00065700 7
8 and an address couple entry (0,2,N) (ADDRESS COUPLE). 00065800 2
9 £]
10 19
11 PROGRAM DESCRIPTION 00065300 11
120 mmmemee mmmmmmm e 12
13 13
14] The program description (PD) is located by the code file segment Q0066 100 14}
195 number at segment ZERQ [16].[19:20]. It describes the outer 00066200 15
16 procedure (if this is a procedure program)}, global items (GLOBALS), 00066300 16
17 points at the procedure/block directory (called the PROCEDURE 00066450 17]
18§ DIRECTORY) and supplies miscellaneous code information (code address 00066500 1§
19 of stack building code, etc.). The PD is also used for run-time 00066600 19
ole parameter checking of procedure programs (e.g., SYSTEM/DUMPALL). See 00066800 20
2 1 EXTERNALREFERENCE of DOCTOR for this usage. 00066900 2 1
22 22
23 Program descriptions are structured differently depending on whether 00067100 23
24 the program is a HOST/BLOCK program or a separate procedure program. Q0067190 2
25 . 2
26 PROCEDURE PROGRAM BLOCK PROGRAM 00067300 ~
P27l 200 mmmmeemm- mm—---- momo= m---—-- 00067400 2
28] 23
2 SEGO[16]----=---------- SEGQ[16]-----=--~-~---- 00067600 2
cle ! 00067620 3
31 i 00067625 31
32 Item description of<- 00067700 3
k33 outer procedure 00067800 3
34 including parameters 00067900 3
35 00068000 3
36 Procedure directory Procedure directory<-, 00068100 3
37) pointer pointer 00068200 3
38 00068300 £
39 External directory External directory 00068400 <]
40 00068500 4
4 1 MISCELLANEOUS MISCELLANEOUS 00068600 4.1
4 2} 4
4 3] The procedure directory is a list of blocks/procedures in the program 00069200 4
4 44 and resides apart from the PD. The procedure directory pointer in 00069300 4
45 the PD is HEX encoded (0,22,L). The next word contains the disk 00069400 4
46 segment number of the procedure directory [19:20] and length [39:20]. 00070000 4
4 7) zl
4.8} Note: In the following discussion and examples, all program 00070015 4
49 description subclasses are in base 16. 00070020 4
50 5
51 After finding the PD from SEGO[16], a quick scan through the PD for 00070200 5 1
52 an entry like the following example will lead to the procedure 00070300 3
53 directory. 00070400 5
54 4 5
55 000002200005 000000500009 00070500 5
56 00070600 5
57 5
58] 5
59 5
50 5
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3 . 3
4 uc=00, SC=22 PROCEDURE DIRECTORY AT 00070700 il
5 SEGMENT 9, LENGTH=5 00070800 5
[ ! 3]
7 Other elements of the program description are: 00071200 7
8 <]
9 GLOBAL DIRECTORY (0,4,L) 00071300 9
10 00071400 10
11 Contains descriptions of all GLOBALS/EXTERNALS 00071500 11
12 for this program. Separate intrinsics are Q0071600 12]
13 entered here; e.g., (24,0,L). 00071700 13
14] 00071800 14
195 MISCELLANEOUS INFORMATION 00071900 15
16 00072000 16
17 BLOCKEXIT POINTERS (0,192,1) (Pcw) 00072100 47
18 END D2 STACK BUILDING CODE (0,12,1) (PCW) 00072200 18]
19 D2 STACK SIZE (0,15,1) (SIZE) 00072300 19
20 00072400 2O
2 1 LT48 POINTERS FOR VALUE 00072500 21
2 2] ARRAYS (SUCH AS FPBS) (0,E,1) (PCW) 00072600 2 2]
23 00072603 23
24 LEVEL 2 SOFTWARE CONTROL 00072605 P 4)
25 WORD IMAGE (0,2A,1) 00072608 e
6 00072700 26
127} where PCW is a skeleton PCW (no tag) pointing 00072800 27
28§ to the appropriate syllable of code. 00072900 28
9 P9
30 30
3 1 31
32] 32}
33 33
34 34
35 35
36} 36)
37] 37
28] 38
39 39
40 40
4 1 4 1
4 2] 42
43 43
4 4) 44
15 45
46 16
47) 47)
48] 48]
49 19
50 50
51 51
52 52
53 53
54 54
55 55
56 56
57) 57)
58] 58
59 59
60 650
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2] Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2
3 3
4 PROGRAM DESCRIPTION EXAMPLE 00073100 4
S 0 mmmmmee mmmmmmmmm— e —mmmme - e 5
[> 6
7 SEGMENT NO. 008 00073300 7
g 00073400 23
9 EXTERNAL 00073475 gl
iQ PROCEDURE DIRECTORY DIRECTORY 00073477 10
11 POINTER (0,22,L) (0,4,L) INTRINSIC 00073479 11
12 DIRECTORY AT RECORD #8 6 WORDS (24,2,L) 00073481 12]
13 5 WORDS 00073482 13
14 00073483 14
15 1 ! T ! 1 1 00073485 15
16 000002200003 000000300008 000000400006 240000200005 00073500 1§
17 000000100002 07010103FOF6 00073600 17
18 00073700 18]
19 LT48 POINTERS 00073780 19
e (0,E,L) 00073782 s
2 1 2 WORDS 00073784 21
2 21 00073785 2 2]
23 I 00073790 23
2 4 F135402EBGOF 000000200001 Q00000100004 O0Q000EQQ002 00073800 2 4
25 00073885 ”s
oIs ! 00073890 26
2 7| OO0AO3600003 000803800008 00073900 27
2k 00073320 P8
29 BLOCKEXIT POINTER END OF D2 STACK 00073940 29
30 (0,19,L) (0,12,L) 00073960 <lo
3 1 00074000 31
32 ! i ] ! 00074050 32
33 000001300001 000203508003 000001200001 000004000003 00074100 33
34 00074110 34
35 D2 STACK SIZE 00074120 35
36 (0,15,L) 00074130 36
37| 00074140 37|
38 : . : 00074150 38
39 000001500001 000000000009 00074200 39
40 00074300 40
4 1 B280ABB7A060 32402EB6CF50 O3AFABB5 1005 B180875005B9 00074400 41
4 2 B327108BA 180 QOOAE4Q0AABA3 00074500 4 2}
43 ‘ 00074600 43
44 6000AF9600BE 270000840001 B20595B4BEEF 270000740002 00074700 44
45 B20595B4B0OBE 00000 1EQOCOO 00074800 15
16 4.6
4 7] 47|
48 PROCEDURE DIRECTORY 00075000 48
4@ T 49
50 50
51 The procedure directory contains information about all of the blocks 00075200 51
52 and procedures in the program. 00075400 52
53 53
54 5
55
56 5
57 5
58] 58
59 5
60 6
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1 24 1

2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2

3 3

4 The procedure directory is located from the entry in the program 00075600 &

5 description of the form (0,22,L1) (L2,ADDRESS). L1 is the length of 00075600 3]

o the entire procedure directory. Q0075705 3

7 7

] If L1 = L2, then the entire procedure directory is in .disk segment 00075715 8

9 ADDRESS, beginning in word 1. Word O of that segment is zero. 00075720 o

10 19
11 If L1 > L2, then the procedure directory is in several pieces. The 00075730 11
12] first piece is of length L2 and begins in word 1 of the disk segment 00075735 12
13 specified by ADDRESS. Word O of that segment 1is of the form 00075740 13
14 (L3,ADDRESS) and gives the length and disk segments number of the 00075740 14
15 next piece of procedure directory. This chain_ of disk segments 00075745 19
16 continue until a disk segment is reached that contains a zero in word 00075750 16
17 0; this disk segment contains the last piece of the procedure OGC75755 17
18 directory. In_ each disk segment in the chain, the procedure 00075760 18
19 directory information begins in word 1. 0075800 19
2 20
2 1 The format of the procedure directory is as follows: 00076000 2 1
2 2] 2 2}
23 WORD 1 0076300 23
2 4 2
25 47 :1 BIT47 1 if procedure is external. 00076600 2
D6 2
2 7| 46: 1 BIT46 i1 if 1local directory of procedure 00076700 2
2 8] contains owns or segment dictionary 00076800 2
29 items. 00076300 2
30 3
31 45:18 DISKSEGF disk segment number of local directory 00077050 31
32 for this procedure or bleock. 00077100 3
33 3
34 27:1 NEWPROCF 1 if this is a new procedure added to the 00077200 3
35 host because of an unresolved call on it 00077300 I3
3] by a procedure bound in. 00077400 I3
37] 3
38 26:1 VALARYBIT 1 if this is not a procedure but a  Di 00077500 3
3 value array. 00077700 3
10 4
4 1 25:5 LDWORDF Local directory of this procedure may not 00077850 41
4.2} start on segment boundary, but may start 00077900 4
ik at this word (0-29) of segment indicated 00078000 4
4.4 by DISKSEGF. 00078100 4
45 4
14 64 20:5 NESTLVLF Lexical level of this procedure. 00078400 4
47 : 4
4 8] 15:3 00078600 4
49 12:13 SEGDIF Code O segment (see SEGSBIT) number which 00078750 4
50 is stack building code for this 00078800 5
51 procedure. All non-own and nhon-segment 00078850 5 1
5 2! directory items in the local directory 00078900 5
53 are built in this segment (code also 00078900 3
54 exists there). 00079050 3]
55 5
56 5
5 7] 5
58 ‘ 5
59 5
60 3
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2
3 3
4 4
5 WORD 2 00079200 5
6 5
7| 47:8 Number of characters in identifier. 00079450 7
g blocks; e.g. BLOCK#6. 00079500 3
9 XXXAXXX identifier (in EBCDIC). Compilers assign Q0079600 £l
1G names to blocks; e.g. BLOCK#6. As many 00079700 19
11 words as hecessary. 00079800 11
12] 12]
13 WORDS N-M 00079900 13
14] 14
15 15: 1 SEGSBIT Implies that this word contains the 00080100 15
1§ number of all the code segments that are 00080200 16
17} unique to this procedure. 00080300 17]
18 1§
19 12:13, 28:13, 44:13 Up to 3 code segment numbers per word are 00080450 19
»ls placed in these fields in the order list 00080500 [0
21 at only if SEGSBIT is on. 00080600 121
22 22
03 23
24 TYPICAL ENTRY 00080700 R4
Ry me----- —---- T - 25
26 wls
27] 27|
vk SEGSBIT 00080900 28
29 ON 0008 1000 29
cle 00081100 30
31 1D, 00081190 31
32 LENGTH 00081193 32
By = ------ == ====  mmm===  m——=—=  ==e——— 00081200 B3
34 WORD 1 4 PROC 1 1 WORD 1 of next entry 00081300 k4
By 0 ------ mmmeee mmmmme emeeee —mmeem 00081400 35
36 EXTRA SEGMENTS 00081500 36
37| other than stack building segment 00081600 137
38] indicated in WORD 1 00081650 138
39 39
40 Note: 1If no extra segments are contained in a procedure, the word 00081900 Qg
4 1 following the IDENTIFIER will have 15:1 = O since it will be - 0008 1900 41
42] WORD 1 of the next entry. 00082100 42
43 ] 43
4] 144
45 45
46 46
47] 47
18 48
49 19
50 50
51 5 1
5 2] 52
53 53
54 54
55 55
55 56}
57 57
58 58]
59 59
50 60
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2

3 3

4 PROCEDURE DIRECTORY EXAMPLE 00082110 4

5 0 mmmmmmmms momm-meeo —emmme 5

o 3

7l [7

8 LENGTH OF DIRECTORY = 3 00082300 3

9 00082400 9

10 LOCAL DIRECTORY 00082475 10
11 AT SEGMENT #3 ID "BLOCK#6" 00082480 11
12 00082485 12
13 Y 1 | 00082490 13
14 000000000000 400030020003 07C2D3D6C3D2 7BF 600000000 00082500 1

15 00082700 1

19 000000000000 000000000000 000000000000 000000000000 00082800 1

17 G00000000000 000000000000 Q00000000000 000000000000 00082900 17
18| 000000000000 000000000000 000000000000 000000000000 00083000 1

19 000000000000 000000000000 000000000000 000000000000 00083100 1
20 000000000000 000000000000 000000000000 000000000000 00083120 »J
2 1 000000000000 000000000000 000000000000 000000000000 00083140 2 1
22} 000000000000 000000000000 00083200 2
D3 00083300 2
P4 2
D5 2
26} LOCAL DIRECTORY 00084000 2
2 mmmmm mmmmmmm—m 2
28] 2
29 The local directory of procedure or block describes all 00084250 2
30O declaredin the procedure block. This includes 00084300 I3
31 parameters, procedures declared internally, procedure values 00084400 31
324 typed procedures, and local variables. Local directories generally c0084700 3
33 start on_a segment boundary and can be identified by (0,21,L) in word 00084800 €]
1344 6. This word is followed by items descriptions for the locals. 00085100 <]
35 3
36 The local directory of a procedure of block pointed to by 00085250 3
37 DISKSEGF field of the procedure directory entry for that procedure or 0085300 3
38 block. 00085400 3
39 3
40 4
4 1 4 1
4 2] 4
43 4
4 4 4
45 o
s 14
47 4
48 4
49 A
50 5
51 5 1
52 5
53 5
54 5
55 5
56 5
57 5
58 5
59 5
60 &
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2 Feature - Large Systems Code File Format For 3.5.0 Release 0010504
3

4 LOCAL DIRECTORY EXAMPLE 00085500
- oo
6

7 00085800
8 LOCAL DIRECTORY FILE IDENTIFIER 00085875
9 (0,21,18) (16,1,5) (0,1,L) 00085880
1Q 00085885
11 | | : 1 ; ; 00085890
12] 000002100018 160000100005 000000100002 00085900
13 ADDRESS COUPLE 00085975
14 "LINE" (0,2,L) 00085980
15 00085985
19 i ' H H 00085990
17| 08010104D3C9 D5C500000000 000000200001 00086000
18] Q0086 100
19 (2,3) 00086120
20 00086140
21 ! T 00086160
22 000000200003 160000100005 000000 100002 00086200
23 08010104C3D6 C4C500000000 000000200001 00086300
24 00086400
25 000000200004 020000000004 000000100001 00086500
wis 05010101C900 000000200001 000000200005 00086600
27 Q0086700
28] 060000 100006 C00000 100001 05010101C100 00086800
29 000000200001 000000200006 0O00000F00001 00086900
30 00087000
31 000000000001 000000000000 000000000000 00087100
32 000000000000 000000000000 000000000000 00087200
33 ) 00087300
34

35

36

37]

38

39 REFERENCES 00087500
L e s
4 1

4 2 References are pointers into the code file that mark code to be fixed 00087800
43 up should binding occur. 00087900
44

4 5 In the segment dictionary, if the TAG field of a segment descriptor Q0088100
4 6 is 4"8300", there are references to code in that segment. The word 00088200
4 7] immediately following the object code in the disk segment (the length 00088300
4 8 of the code is given in the segment discriptor) has the following 00088400
49 format: . 00088500
50

51 [47:12] REFNUMF Number of references following this word (the 00088600
52 references may cross the segment boundary 00088620
53 into the following disk segment). 00088650
54

55 [35:20] REFDISKADF If zero, all of the references follow 00088700
56 this word.If nonzero, it is the disk 00088720
57]

58]

59

60
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 -

3 3

4 segment number of the next groyp ] ' 00088740 4

5 of references. 00088760 5

6 3

7 If REFDISKADF is nonzero, then the references appear in more than 00088900 7

! group, and the next group 1is 1in the disk segment addressed by 000839000 3]

9 REFDISKADF. 1In _that segment, word 0O has the following format: 00089020 ]

10 10
11 [47:12] REFNUMF The number of references following this word. 0089030 11
12] 12]
13 [35:20] REFDISKADF 1If zero, this is the last group of 00083050 13
14 references. If nonzero, it is the disk 00089055 14
15 segment number of the next group of 00089060 15
19 references. 00089065 16
17 0082080 7
18| 18]
19 The references following this word are in the form of a PCW with SDI, 00089300 i9
20 word index, and syllable index fields. 00089400 RO
2 1 21
22 References refer to operators that contain address couples, such as 00089520 12 2]
23] NAMC and VALC, where the address couple addresses D1 or D2 stack 0G089540 23]
24 locations (since these addresses may change upon binding), or to 00089560 2
2 5 LT48/MPCW operators in D2 stack building code (the 1iteral or the PCW 00089580 2
26 may require modification upon binding). 00089600 2
2 7] 2
28] 2
29 2
30 <
31 31
32 FPB/PPB RUN-TIME INFORMATION 00089700 3
sy mmmmmmm mmmmmmme e ddcdmana 3
34 3
35 SHEET[O] indicates to the compiler whether run-time file-equation 00090000 <
136 information (FPB) or program parameter information (PPB) is to be 000390100 13
37| written to the code file. ) 00090300 I3
38 3
3 This information is usually the last segment of the code file. The Q0090500 3
Q) format of the FPB was discussed in thw FPB section. The PPB is a 00090600 =
41 list of task attributes to be applied at task initiation. 00090800 41
4 2| 4
43 The PPB (program parameter block) is formatted as follows: G008 1000 4
4 4 4
45 each task 00091100 4
16 PTASKLINKF = [47:28] 00091200 4
47 PATLINKF = [19:20] 00091300 4
4.8 00091400 4
49 for each attribute 00091500 4
50 PATNOF = [47:08] attribute number 00091600 5
51 PATTYPEF = [39:08] attribute type (i.e., STRING ...) 00091700 5 1
5 2] PATMISCF = [31:08] 00091800 5
53 PATLENF = [23:24] length of entry 00091900 5
54 5
551 5
564 5
57] 5
58] 5

59 5

60 G
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00G 10504 2
3 3
4 Word O of the segment for an FPB or PPB contains the following: 00092400 4
S 5
g [47:14] = 1 for a PPB, O for an FPB 00092500 3
7 [19:20] = length of PPB/FPB 000382600 7
8 8
9 9
10 PPB EXAMPLE 00092800 iQ
11 ET 1 kol 11
12] 12]
13 13]
14 00093100 14
15 ATTRIBUTE NUMBER=0O 00093175 15
16 [47:1]=1 =NYNAME 00093180 16
17 00093184 17]
18 { I } l 00093190 18]
19 800000000006 000000400000 000200000003 00093200 19
PO COMPILED PROGRAM NAME 00093280 20
21 00093285 21
22 1 ‘ 00093290 22|
23 09010105C8C5 E7C5D39000000 000000000000 0093300 23
24 00083400 2
25 0000003D0500 080000840007 000000 100004 00093500 2
264 O00000EQD002 000A03600003 000803800003 00093600 >
27 00093700 2
28 00000 1900001 000203508003 C0000 1200001 0093800 2
29 000004000003 00000 1500001 000000000009 00093900 2
30 00094000 3
31 B280ABB7A060 32402EB60OF50 O3AFABB5 1005 00094100 31
32 B18087500589 B327108BA 180 OOAE400AABA3 00094200 3
33 00094300 3
34 6000AF960DBE 270000840001 B20595B4BEFF 00094400 3
35 270000740002 B20595B4BOBE 00000 1E00OCO 00094500 3
36 3
3 7] 3
38 3
39 3
40 4
4 1 4 1
4 2] 4
3 4
A4 4] 4
A5 4
16 4
4.7 4
4.8 4
49 4
50 5
51 51
52!
53 5
54 5
55 5
56 3]
57 5
58 5
59 5
60 &
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2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2

3 - 3

4 4

5 5

& 3

7 7

8 8

9 APPENDIX A 00094800 el

1 Lo I - T 10
11 11
12 12
13 Supplementary Binder Information 00095100 13
4  mmssmessmsemos mme-—m mmm-mm----- e 1

15 1

16 This appendix outlines supplementary information needed for the 00095400 1

17 section on code file bindar data. Q0085500 17
18 1

19 1
e 2
21 2 1
2 2] D
23 UNIVERSAL INFORMATION 00095600 2
Ry mmmemmmmes m—m—m——m—me e m 2
25 2
»13 A typical entry h as the following form: 00096696 2
2 7] -
28 00096701 2
Py 0 memmmm—m—eem-oo- 00096702 ~
30 uc Sc N 000967023 3
31 00096704 31
32 0 mmmmmmemememeee 00096705 3
33 00096706 3
34 STUFF : 00096707 3
35) > N WORDS 00096708 3
B mmmmm—————m——— - 00096709 3
37] 00096710 3
38 000967 11 <
39 00097000 <
40 4
41 where UC FIELD = [47:8] 00087200 4 1
4 2 SC FIELD = [39:20] Q0097400 4
43 N FIELD = [19:20] 00097500 1
4 4 4
45 Such an entry may be denoted by (UC,SC,N,STUFF). Q0097800 4
16 4
4 7] 4
23 4
49 3
50 5
5 1 51
52} 5
53 5
54 5
55 5
56 5
57 5
58] 5
59 5
50 15
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31
Feature - Large Systems Code File Format For 3.5.0 Release 00010504
UNIVERSAL CLASSES 00097900
uc DESCRIPTION 00098100
-- mmmmm--e-—- 00098200
0 INFORMATION KEYWORD 00098400
2 48-BIT OPERAND (ANY TAG 0) 00098500
4 96-BIT OPERAND (ANY TAG 2) 00098600
6 DATA DESCRIPTOR (D=0,1=0) 00098700
8  DATA DESCRIPTOR (D=0,I=1) 00098800
10 DATA DESCRIPTOR (D=1,1=0) 00099000
12 DATA DESCRIPTOR (D=1,I=1) 00099100
14 STRING DESCRIPTOR (I=0) 00089200
16 STRING DESCRIPTOR (I=1) Q0099300
18 PCW (UNTYPED PROCEDURE OR SUBROUTINE) 00099400
20 PCW (TYPED PROCEDURE OR FUNCTION) 00099500
22 FILE 00099600
24 TASK 00099700
26 PAIR OF DATA DESCRIPTORS TO ONE ARRAY 00099800
FIRST IS SP, SECOND IS DP R 00099900
00100000
(This is primarily for FORTRAN common blocks 00100100
. and equivalence groups) 00100200
00100300
28 INTERRUPT 00100400
30 MESSAGE OR MESSAGE ARRAY 0C100500
32 QUEUE OR QUEUE ARRAY 00100600
34 INTRINSIC (SUBROUTINE) 00100700
36 INTRINSIC (FUNCTION) 00100800
38 PL/I VARIABLES 00100805
40 DATA BASE 00100815
42 STRING VARIABLE 00100820
44 STRING ARRAY 00100825
46 STRING PROCEDURE 00100830
48 ALTERNATIVE ITEM GROUP 00100835
50 DATA DICTIONARY DESCRIPTIONS 00100840
52 TRANSACTION BASE 00100845
54 LLIBRARY 00100850
56 LIBBRARY ENTRY POINT 00100855
58 EXPORTED SUBROUTINE OR FUNCTION 00100860
60 BY-CALLING SUBROUTINE OR FUNCTION * ) 00100865
00100800
NOTES: 00101000
(1) AN ODD UC MEANS THE 1ITEM IS A CALL-BY-NAME OR 00101200
CALL-BY-REFERENCE PARAMETER. 00101240
(2) SUBROUTINE = UNTYPED PROCEDURE, FUNCTION = TYPED 00101260
PROCEDURE 00101280
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1 32 1
2 Feature - Large Systems Cocde File Format For 3.5.0 Release 00010504 2
3 3
4 SUBCLASSES 00101400 4
5  mmemmem e m e 5
g 6
7 uc SC DESCRIPTION 00101900 [7
8 -- - mommmmeeee- 00102000 3]
9 9
10 0 1 IDENTIFIER 00102200 10
11 2 ADDRESS COUPLE 00102300 11
124 3 PARAMETERS 00102400 12
13 4 GLOBAL DIRECTORY 00102500 13
14 5, D1 REFERENCES 00102600 14
15 6 GLOBAL REFERENCES 00102700 15
16| 7 LT48 POINTER FOR MAKING PCW 00102800 19
171 8 SEGMENTS ) 00102900 17
18] 9 NUMBER OF PARAMETERS 00103C00 18|
19 10 EXTERNAL IDENTIFIER 00103200 19
20 11 OWN DIRECTORY 00103300 ole
D 1 12 OWN REFERENCES 00103400 D 4
22} 13 D2 STACK BUILING CODE ARRAY 00103500 2 2]
23 14 LT48 POINTERS FOR MAKING VALUE ARRAY DESCRIPTORS 00103600 23
oz i5 NUMUMBER OF DIMENSIONS (PARAM. ARRAY WITH LOWER BOUNDS 00103700 24
25 OR GLOBAL ARRAY) 00103750 25
26 16 ARRAY LENGTH (SEGMENTATION ALLOWED) 00103800 26
2 7) 17 SEGMENT DICTIONARY INDEX 00103900 27
2 8] i8 END OF D2 STACK POINTER 00104000 28
DA 19 FIRST EXECUTABLE CODE SYLLABLE 00104100 P9
30 20 SUBSCRIPTED VARIABLE POINTER (FORTRAN) 00104200 30
31 21 GLOBAL STACK SIZE 00104300 31
32] 22 ARRAY LENGTH (SEGMENTATION NOT ALLOWED) 00104400 32
33 23 LT16 POINTER FOR COMMON BLOCK LENGTH 00104500 33
34] 24 REFERENCES TO DOUBLE AND COMPLEX ITEMS IN COMMON 00104600 3
35 25 BLOCK EXIT POINTER FOR FORTRAN STCP IN SUBPROGRAM 00104700 <
3] 26 INTRINSIC SPECIAL INFORMATION 00104800 3
37) 27 NUMBER OF DIMENSIONS (PARAMETER ARRAY WITHOUT LOWER BOUNDS 00104900 3
38] 28 INITIAL VALUE OF A VARIABLE OR ARRAY o 00105000 3
39 29 CODE COPYING STARTING AND ENDING LOCATIONS 00105100 3
40 30 HEX REFERENCES TO OWNS 00105200 4
4 1 31 BCL REFERENCES TO OWNS 00105300 4 1
4.2 32 EBCDIC REFERENCES TO OWNS 00105400 4
4.3 33 LOCAL DIRECTORY 00105500 4
4 4] 34 PROCEDURE DIRECTORY 00105600 4
45 35 NUMBER OF ADDRESS COUPLES (PARAMETERS) 00105700 4
46 36 CHECKING CODE FOR FORMAL PROCEDURE 00105800 =
47| 37 EXTRA SEGS FOR PL/I CONTROLLED VARIABLES 00106000 4
48] 38 INITIAL CODE SCW AND # OF STACK CELLS (PL/I) 00106100 14
49 39 TIMESTAMP FOR DATA BASE 00106115 14
50 40 FIRST ADDRESS/COUPLE OF SIB FOR DATA BASE 00106120 5
5 1 41 LIST OF (STRNAME,STR#,ADRCPL) GROUPS FOR DATA BASE 00106125 51
5 2] 42 LEVEL 2 SOFTWARE CONTROL WORD IMAGE 00106130 5
53 43 LEVEL 2 EPILOG OR STATISTICS PCW IMAGE (DCALGOL) 00106135 5
54 44 LT48 POINTER FOR MAKING EPILOG PCW BELOW SCW 00106140 5
55 45 TRANSACTION BASE CREATION TIMESTAMP AND UPDATE TIMESTAMP 00106150 5
56 5
57| <]
58 5
59 5
60 3
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1 B 33 1
2 Feature - Large Systems Code File Format For 3.5.0 Release Q0010504 2
3 3
4 uc SC DESCRIPTION 00101600 4
s -- -- o mmmmm—mm--- 00101700 5
9 3
7 [7
8 46 LIST OF FORMATS AND SUBFORMATS INVOKED FOR TRANSACTION 00106160 8
9 BASE 00106165 9
10 47 TRANSACTION BASE FORMAT 00106170 10
11 48 TRANSACTION BASE SUBFORMATILOG PCW BELOW SCW 00106180 11
12] 49 TRANSACTION BASE ASSOCIATED WITH TR RECORD OR RECORD ARRAY 00106190 12
13 50 PROCEDURE/SUBROUTINE COMPILERINFO WORD 00106200 13
14 51 LIBRARY TEMPLATE ATTRIBUTES 00106210 14
15 52 DATA DICTIONARY INVOCATION DIRECTORY 00106220 15
1§ 53 DATA DICTIONARY USAGE DIRECTORY 00106230 16
17 54 ENTRY POINT DESCRIPTION OF A LIBRARY ENTRY POINT 00106240 17
18 52 LIBRARY TO WHICH AN ENTRY POINT BELONGS 00106250 1§]
19 2 [s] SP OPERAND (INTEGER) 00106400 19
20 1 SP OPERAND {(REAL) 00106500 20
2 1 2 SP OPERAND (BOOLEAN) 00106600 2 1
1224 3 WORD VARIABLE 00106700 [22]
23] 4 REFERENCE VARIABLE 00106800 23]
[2 4] 4 1 EVENT Q0106900 2
25 3 DOUBLE PRECISION QPERAND 00107000 2
26§ 4 COMPLEX OPERAND 00107100 >
27 6 Q SP ARRAY (INTEGER) 00107200 2
28 1 SP ARRAY (REAL) 00107300 2
29 2 SP ARRAY (BOOLEAN) 00107400 2
130 3 WORD ARRAY 00107500 3
3 1 4 REFERENCE ARRAY 00107600 131
32} 5 DIRECT INTEGER ARRAY 00107700 I3
33 6 DIRECT REAL ARRAY Q0107800 <
34 7 DIRECT BOOLEAN ARRAY 00107900 3
35 8 COBOL SEGMENTED ARRAY 00108000 3
36 9 FORTRAN VARFILE ARRAY 00108100 3
37| 10 NEW FORMAT ARRAY 00108300 I3
38 11 TRANSACTION RECORD OR RECORD ARRAY 00108350 3
39 8 (0] SP SUBSCRIPTED VARIABLE (INTEGER) 00108500 3
40 1 SP SUBSCRIPTED VARIABLE (REAL) 00108600 4
41 2 SP SUBSCRIPTED VARIABLE (BOOLEAN) 00108700 41
4 2] 3 FORMAT (ALGOL) 00108800 4
4 3 4 PICTURE (ALGOL) 0108900 4
4 4 10 2 EVENT ARRAY 00109100 4
45 3 DOQUBLE PRECISION ARRAY 00109200 4
46 4 COMPLEX ARRAY 00109300
47| 5 DIRECT DOUBLE ARRAY 00109400 4
4 8| 12 3 DOUBLE PRECISION SUBSCRIPTED VARIABLE 00109500 4
4 4 COMPLEX SUBSCRIPTED VARIABLE 00109600 4
Ba 14 1 CHARACTER ARRAY:CHARACTER SIZE=4 00109700 5
5 1 2 CHARACTER ARRAY:CHARACTER SIZE=6 00109800 51
52 3 CHARACTER ARRAY :CHARACTER SIZE=8 001099Q0 5
53 4 NON REENTRANT FORMAT ARRAY (FORTRAN) 00110000 5
5 4 5 DIRECT CHARACTER ARRAY:CHARACTER SIZE=4 00110100 3]
55 6 DIRECT CHARACTER ARRAY:CHARACTER SIZE=6 00110200 5
56 7 DIRECT CHARACTER ARRAY:CHARACTER SIZE=8 00110300 5
57| 5
5 8| 5
59 IS
60 6
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1 34 1
2] Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2
3 3
4 uc SC DESCRIPTION 00101600 4
9 -- ittt 00101700 5
= 3]
7 16 1 POINTER 00110400 7
gl 18 o SUBROUTINE 00110500 3
o 1 INITIALIZATION SUBROUTINE (FORTRAN) 00110600 <]
10 2 LABEL 00110700 10
11 3 SWITCH (LABEL) 00110800 11
12] 4 LABEL FOR STOP IN SUBROUTINE (FORTRAN) 00110900 124
13 5 SWITCH FORMAT 00111000 13
14] 6 SWITCH LIST 00111100 1
15 7 SWITCH FILE 00111200 13
16 8 DIRECT SWITCH FILE 00111300 1
17 o MCP SAVE CODE (SEGMENT {1 AND/OR 5) 00111400 17
18| 10 FORMAL LABEL 00111600 1
19 11 EPILOG PROCEDURE (DCALGOL,ESPOL) 00111615 1
20 20 o} FUNCTION (INTEGER) 00111800 2
21 1 FUNCTION (REAL) 00111900 21
[22] 2 FUNCTION (BOOLEAN) 00112000 2
23 3 FUNCTION (DOUBLE PRECISION) 00112100 2
2 4 FUNCTION (COMPLEX) 00112200 2
25 5 FORTRAN EXTERNAL SUBPROGRAM EXTERNAL INTRINSIC 00112300 2
26 OR (NOTHING UNKNOWN) 00112400 2
27] 5 I1/0 LIST (ALGOL) 00112500 2
28} 7 POINTER PROCEDURE 00112600 2
ris 8 WORD PROCEDURE 00112700 2
30 ] REFERENCE PROCEDURE 00112800 3
31 - 10 & UP - PL/I FUNCTIONS 00113000 31
32 22 1 FILE 00113200 3
33 2 DIRECT FILE 00113300 3
34 3 COBOL FILE 00113400 3
25 4 DM RESTART FILE (COBOL) 00113500 3
36 24 1 TASK 00113600 3
37 2 TASK ARRAY 00113700 3
38 26 1 FORTRAN COMMON BLOCK 00113800 <]
39 2 FORTRAN EQUIVALENCE ARRAY 00113900 3
4G 28 1 INTERRUPT 00114000 4
41 30 1 MESSAGE 00114100 4 1
4 2] 2 MESSAGE ARRAY 00114200 o
4 3 32 1 QUEUE 00114300 4
4 4 2 QUEUE ARRAY 00114400 4
45 34 ¢} INTRINSIC (SUBROUTINE) 00114500 4
.6 36 0 INTRINSIC (INTEGER) 00114600 4
47] 1 INTRINSIC (REAL) 00114700 4
48] 2 INTRINSIC (BOOLEAN) s , 00114800 4
49 3 INTRINSIC (DOUBLE PRECISION) 00114900 4
50 4 INTRINSIC (COMPLEX) 00115000 5
51 38 PL/I VARIABLES 0115100 5 1
52 40 [+ DATA BASE 00115115 5
53 42 o} EBCDIC STRING VARIABLE (ALGOL) 00115120 5
54 1 ASCII STRING VARIABLE (ALGOL) 00115125 5
55 2 HEX STRING VARIABLE (ALGOL) 00115130 5
56 44 o] EBCDIC STRING ARRAY (ALGOL) 00115135 5
57| 5
58 5
59 5
60 5
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1 35 1
é Feature - Large Systems Coccde File Format For 3.5.0 Release 00010504 2
3

uc SC DESCRIPTION 00101600 4

5 -- bt 00101700 5
o 5
7 1 ASCII STRING ARRAY (ALGOL) . 00115140 7
8 2 HEX STRING ARRAY (ALGOL) 00115145 8
9 46 [0} EBCDIC STRING PROCEDURE (ALGOL) 00115150 9
10 1 ASCII STRING PROCEDURE (ALGOL) 00115155 1Q
i1 2 HEX STRING PROCEDURE (ALGOL) 00115160 11
12] 48 o} ALTERNATIVE ITEM GROUP (NEWP) 00115165 12
13 50 1 DATA DICTIONARY DESCRIPTION OF DATABASE 00115170 13
14] 2 DATA DICTIONARY DESCRIPTION OF TRANSACTION BASE 00115175 14]
15 3 DATA DICTIONARY DESCRIPTION OF DATA SET 00115180 15
16 4 DATA DICTIONARY DESCRIPTION OF TRANSACTION FORMAT 00115185 19
17] 5 DATA DICTIONARY DESCRIPTION OF EXPLICITLY-INVOKED DISJOINT 00115190 17|
18] SET 00115192 1§]
19 6 DATA DICTIONARY DESCRIPTION OF GLOBAL DATA SET 00115195 19
RO 52 (o} TRANSACTION BASE 00115200 o)
2 1 54 [¢) LIBRARY 00115205 21
22 56 o] LIBRARY ENTRY POINT 00115210 22
23 58 o} EXPORTED SUBROUTINE 00115215 2 3]
24 1 EXPORTED INTEGER FUNCTION 00115220 2 4]
25 2 EXPORTED REAL FUNCTION 00115225 25
26 3 EXPORTED BOOLEAN FUNCTION 00115230 ol
27l 4 EXPORTED DOUBLE FUNCTION 00115235 2 7]
P8 5 EXPORTED COMPLEX FUNCTION 00115240 0 8]
Do 6 EXPORTED EBCDIC STRING PROCEDURE 00115245 29
30 7 EXPORTED ASCII STRING PROCEDURE 00115250 30
31 8 EXPORTED HEX STRING PROCEDURE 00115255 31
32 60 o} BY-CALLING SUBROUTINE OF FUNCTION 00115260 32
33 00115270 33
34 NOTES: 00115300 34
35 . 35
26 (1) AN ODD UC MEANS THE ITEM IS A CALL-BY-NAME OR 00115340 35
37 CALL-BY-REFERENCE 00115360 37
38 PARAMETER. 00115400 38
39 39
40 (2) SUBROUTINE=UNTYPED PROCEDURE, 00115600 40
41 FUNCTION=TYPED PROCEDURE 001159390 4 1
421 42
4 43
43 4
45 4
46 1
47| 4
48] 4
43 4
50 5
51 51
52| 5
53 5
54 5
55 ’ 5
56 5
57 3]
58 5
59 5
60 6
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1 36 1

2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 24

3 £]

4 4

5 5

s 5

7 7

8§ . . 8

9 KEYWORD DESCRIPTIONS 00116100 9

qauq  mmmsees e /=== 10
11 11
12| (0,1,N,IDENTIFIER) 00116300 12
13 13
14 IDENTIFIER has the form: 00116500 14
15 15
14 4"TTO101CCH"8"XX. . . X" 00116700 14
17 7
18} where: 001163900 18
19 19
20 CC is the number of characters in the IDENTIFIER string 00117100 20
21 TT=CC+4 (total number of bytes in string) 00117200 21
2 2] N=(TT+5) DIV 6 00117300 22
23 23
2 4] The string is left justified and the last word contains undefined 0117600 2 4]
25 filler. 00117700 P 5
26 06
27] (0,2, 1, ADDRESSCOUPLE) 00117800 2 7]
28} 08
29 ADDRESSCOUPLE has the form: 00118000 29
30 3G
3 4 ://77: LEVEL : DISP 00118200 31
32 . 32
33 where: 00118400 33
34] 34
35 LEVEL=[39:20] 00118600 35
36} DISP =[19:20] 00118700 36
37] 37
38 (0,3,N,PARAMETERS) 00118900 38]
39 39
10 PARAMETERS has the form: 00119100 10
41 A1
42 (0,9,1,P) 00119300 4.2)
43 00119400 43
44 (UC1,SC1,M1,ITEM1) 00119500 44
45 : 00119600 45
s (UC2,SC2,M2,ITEM2) > N WORDS 00119700 46
7] : : 00119800 7]
gl : 00119900 48]
19 (UCP,SCP,MP,ITEMP) 00120000 19
50 50
5 1 where: 00120200 5 1
52} 52}
53 P is the number of parameters (P GEQ 0) 00120400 53
54 N is the total number of words describing parameters (N GEQ 0) 00120500 5
5 5] 5
56 5
5 7] 5
58 5
59 5
50 5
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1 37 1

2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 2

3 3

4] Each item is a description of a parameter. The items must appear 00120800 4

5 in the order of the required parameters. 00120900 5

6 3

7 (0,4,N,GLOBALDIRECTORY) 00121000 7

! 8

9 GLOBALDIRECTORY has the form: 00121200 £]

10 10
11 (UC1,SC1,M1,ITEM1) 00121400 11
12 : : 00121500 12]
13 > N WORDS 00121600 13
14 : : 00121700 1

15 (UCP,SCP,MP,ITEMP) 00121800 1

16 1

17 where: ) 00122000 1

18 1

19 N is the total number of words in the global directory 00122200 1
20 ~
21 Each item is a description of something global to an external 00122400 2 1
22| procedure. 00122500 2
23 ~
2.4 For a block program, each item must contain: 00122700 2
25 ~
ols (0,1,N1,IDENTIFIER) 00122800 2
27 (0,2,N2, ADDRESSCOUPLE) 00122900 ]
2 (0,15, 1,NUMBERDIMENSIONS) IF ARRAY 00123000 2
29 (0,7,N7,MPCWPOINTER) IF EXTERNAL PROCEDURE 00123100 >
30 (0,14,1,LENGTH) IF FORTRAN COMMON BLOCK 00123200 3
31 (0, 3,N3,PARAMETERS) IF PROCEDURE WITH PARAMETERS. 00123300 31
32 3
33 For a procedure program, each item description must contain the 00123600 3
34 above plus: 00123700 I3
35 3
gG (0,6,N6,GLOBALREFERENCES) 00123800 3

7 3
38 The description for an external procedure is contained in a value 00124100 3
39 array whose descriptor is in the segment dictionary. In this 00124100 3
10 case, the global directory entry may contain: 00124300 4
41 4 1
4.2 (UC,SC,2) 00124400 4
43 (0,17,1,sDI) 00124500 4
4 4 4
4 5] where SDI is the segment dictionary index for the descriptor, or 00124800 4
4 6] it may be a normal entry. 00124900 4
4 7] . 4
4 8] (0,5,N,DIREFERENCES) 00125000 4
4 4
50 D1REFERENCES has the form: 00125200 5
51 51
52 5
53 5
54 5
55 5
56 5
57 5
58] 5
59 5
60 3
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1 38 1

2 Feature - Large Systems Code File Format For 3.5.0 Release C00 10504 2

3 <

4 SP1 00125400 4

5 : 00125500 5

s SP2 > N WORDS 00125600 5

7 : : 00125700 7

8 SPN 00125800 8

9 o

10 where each SP is a "SYLLABLE POINTER" to an operator referring to 00126100 10
11 a level 1 item. The syllable pointer has the form_ of a PCW with a 00126200 11
12 TAG of O as follows: 00126300 12
13 13
14] ://////:PSR: PIR : :LL: SDI 00126400 1

15 1

16 where: 00126600 1

17 17
18 PSR=[35:3] = syllable index for start of the operator 00126800 1

19 PIR=[32:13] = word index for start of the operator 00126900 1
20 LL =[18:5] = lex level at which the operator is executed 00127000 o
21 SDI=[13:14] = segment dictionary index for code segment 00127100 21
22} containing the operator 00127200 2
23} ~
24 (0,6,N,GLOBALREFERENCES) 00127400 2
25
26 GLOBALREFERENCES has the same form as D1REFERENCES. The operator 00127700 2
27 VALC may reference any level global to the procedure in which it 00127800 [27]
28] occurs. 00127900 2
29 2
clo (0,7,N,MPCWPOINTERS) 00128000 3
31 31
3 2] MPCWPOINTER is a syllable pointer to a LT48 operator which is used 00128300 3
33 to make a literal containing the SDI of the value array descriptor 00128400 3
34 for the external procedure. 00128500 3
35 3
36 (0,9, 1,NUMBERPARAMETERS) 00128600 3
37] 3
38 NUMBERPARAMETERS is the number of parameters required by this 00128800 3
39 program, procedure or entry. . 00129000 13
40 4
4 1 (0, 10,N,EXTERNALID) 00129100 41
4.2} 4
4.3} EXTERNALID is a explicit file identifier in KUNKERFORM. 00129400 4
4 4 4
45 (O, 11,N,OWNDIRECTORY) 00129500 4
46 4
4.7} OWNDIRECTORY is a list of own variables which were declared in a 00129800 4
48 procedure program. These are items which must be added to the 001293800 4
4 host D2 stack. The format is the same as that in the global 06130000 4
50 directory. 00130100 5
51 51
52 (O, 12N, OWNREFERENCES) 00130200 5
53 5
54 5
55 5
56 5
57] 5
58] 5
59 4 5
60 6
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1 39 1
2 Feature - Large Systems Code File Format For 3.5.0 Release 00010504 [2
3 3
4 OWNREFERENCES is a 1list of syllable pointers to all code 00130450 4
9 references to an own variable. 00130600 5
6 6
7 (0, 13,N,MAKEFIBPOINTERS) 00130700 [7
g B
9 MAKEFIBPOINTERS is a list of syllable pointers to LT48 operators 00131000 2
10 for making FIB descriptors. There must be one of these for each 00131100 1
11 file. It may be in the global directory or directly in the 00131200 1
12 program description. 00131300 1
13 13
14 (0, 14,N,MAKEARRAYDESCPNTRS) 00131400 14
19 : 15
16 MAKEARRAYDESCPNTRS 1is a 1list of syllable pointers to LT48 00131700 1
17| operators for making value array descriptors. One of these is 00131800 1
18 required for each value array (such as format strings) that is not 00131900

1 a file and does not have a D1 descriptor. 00132000 19
20 20
21 (0,15, 1, NUMBERDIMENSIONS) 00132100 21
2 2] 2
23 NUMBERDIMENSIONS is the number of dimensions (in- the ALGOL or 00132400 23
24 hardware sense) required by an array. 00132500 0 4
25 25
g (0,16,1,LENGTH) 00132600 2
27 3
28] LENGTH is the number length in elements of an array. 00132800
29 29
30 (0,17,1,SDI) 00133000 30
31 31
324 SDI is the segment dictionary index of the value array descriptor 00133300 3
33 for an external procedure. : 00133400 33
34] 34
35 (0,18, 1,ENDOFD2CODE ) 00133500 35
(36
37 ENDOFD2CODE is a syllable pointer to the syllable immediately 00133800 3
35 after the D2 stack building code. 00133300 3
39 39
10 (0,19,1,FIRSTEX) 00134000 10
4 1 4 1
421 FIRSTEX is a syllable pointer to the first executable code 00134300 44 2]
4 3 syllable of a separately-compiled procedure. (This refers to the 00134400 4 3]
4 41 procedure itself, not the pseudo outer block.) 00134500 4.4
15 . 4
46 (18,SC,N,PROCEDUREITEM) 00134600 4
471 or 00134700 4
4.8 {20,SC,N,PROCEDUREITEM) 00134800 4
49 49
50 PROCEDUREITEM is a description of a procedure. This may be found: Q0135100 50
51 51
5 2f (1) As the first entry in the program description for a procedure 00135300 5
53 program. 00135400 53
54 (2) As an external procedure description. 00135600 54
59 (3) As an entry in the global directory 1in either the program 00135800 5
56 description or an external procedure description. 00135900 5
57] 5
58 58
59 59
60 60
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40

Feature - Large Systems Code File Format For 3.5.0 Release

00010504

A PROCEDUREITEM must include:

(0,1,N,IDENTIFIER)

00136100

00136200

O 0~ D D N -

(0,2, 1,ADDRESSCOUPLE)
(0,3,N,PARAMETERS)
(0,7,1,MPCWPDINTER)

IF IT HAS PARAMETERS
IF EXTERNAL PROCEDURE DESCRIPTION

00136300
00136400
00136500

W0 TR ON =

.FINISH

[ S L U S A LS LS L S L S S S T N O N N N N VT AR AR AR EARANA NG N VE VI VN U S )
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1 WORKFILE [NOT NAMED] 5:03 PM TUESDAY, APRIL 9, 1985 1
2 2
3 <
4 12260000 DEFINE % ESPOL FIELDS 12260000 31.061.240 4
9 12260200 % FIELDS IN FIRST WORD OF EVENT 12260200 31.055.217 3]
g 12260400 EVENTUSAGEF =[47:2]1# % USAGE OF SECOND WORD OF EVENT 12260400 32.044.309 6
71 12260800 , PROCUREDATAF=[36:35]# % TRANSFERRED FROM PROCURER LINKWORD 12260800 351022452 [7
8 12261000 , PROCURERF =[36:SNSIZE}# % STACK WHICH FIXED OR PROCURED 12261000 351022452 3
4 12261400 > EVENTQHEADF =[24:21]# % LINKAGE TO WAITING STACK: 12261400 351022452 £l
1Q 12261600 , EVENTNUMF =[24:9]1% % RELATIVE INDEX (0,2,4...) 12261600 351022452 1Q
11} 12261800 , EVENTSNRF =[15:SNSIZE]# % STACK NUMBER* 12261800 35.026.736 11
12 12262000 s UNAVAILABLEF=[2:1]# % NOT_AVAILABLE(EVENT) 12262000 31.061.240 12
13 12262200 , HAPPENEDBITF=[0:1]# % HAPPENED (EVENT) 12262200 31.061.240 13
14 12262240 % VALUES OF THE EVENTUSAGE FIELD 12262240 32.044.309 14
19.12262260 . EVUNUSED = 0 # % SECOND WORD NOT IN USE 12262260 32.044.309 19
1§ 12262280 ., EVRWTLOCK =1 # % EVENT USED AS READ/WRITER/THINKER 12262280 32.044.309 16
17] 12262300 , EVINTATTACHED = 2 # % SOFTWAREINTERRUPT ATTACHED 12262300 32.044.309 17
18] 12262320 , EVINSCRIBED = 3 # % EVENT INSCRIBED WITH SIGNATURE 12262320 32.044.308 18
19 12262340 % FIELDS IN 2ND WORD OF EVENT WHEN INSCRIBED WITH A SIGNATURE 12262340 32.044.309 19
20 12262360 % THE WHOLE WORD IS THE INDEX INTO THE GETAREA POOL OF THE MEMO 12262360 32.044.309 20
21} 12262400 % FIELDS IN 2ND WORD OF EVENT WHEN ATTACHED TO SOFTWARE INTERRUPT 12262400 31.055.217 2 1
22| 12262600 % THE WHOLE WORD IS AN ABSOLUTE ADDRESS TO A LINKAGE AREA. 12262600 31.082.217 22
P3 12262800 % FIELDS IN 2ND WORD OF EVENT WHEN USED AS READER/WRITER/THINKER LOCK 12262800 31.055.217 03
P4 12263000 , READERCOUNTF=[23:12]1# % NUMBER OF READERS 12263000 31.061.240 2
RS 12263200 , THINKERSNRF =[35:SNSIZE]# % STACK NUMBER OF THE THINKER, OR O 12263200 35.026.736 2
PS 12263400 ., WRITINGF =[0:1]# % THE THINKER STACK IS WRITER 12263400 31.061.240 2
27] 12263410 % FIELDS IN A LINKWORD (FOR AN EVENT) IN THE SIDECAR 12263410 351022452 2
28 12263420 , EVLINK_STATEF =[45:02]# % STATE OF THE LINKWORD 12263420 351022452 2
P29 12263430 , EVLINK_NORMALV =1'00'# % LINKED TO AN EVENT 12263430 351022452 2
30) 12263440 s EVLINK CAUSEDV =1‘01‘'# % MARKS EVENT THAT WOKE UP STACK 12263440 351022452 <
31 12263450 , EVLINK_DISCARDV =1/11'# % NOT LINKED TO AN EVENT 12263450 351022452 31
32 12263460 . EVLINK_TIMEV =1107# % LINKWORD IS LINKED IN CALENDAR 12263460 351022452 3
33 12263470 % PROCUREDATAF =[36:35]1# % USED FOR PROCURING EVENT 12263470 351022452 3
34 12263480 % PROCURERF = % USED FOR PROCURING EVENTS 12263480 351022452 3
35 12263430 % EVENTQHEADF = % USED FOR PROCURING AND WAITING 12263490 351022452 3
36 12263500 % UNAVATLABLEF =[ 2: 11# % USED FOR PROCURING EVENTS 12263500 351022452 3
371 12263600 % FIELDS IN CALENDAR LINKWORD (1ST OF PAIR) 12263600 31.055.217 3
38 12263800 , CALTYPEF =[47:2]% % WHAT TO DO AT THE SPECIFIED TIME 12263800 35.008.265 <
39 12263850 % EVLINK STATEF=[45:02]# % SET TO EVLINK TIMEV WHEN LINKED IN 12263850 351022452 3
M 12263900 % CALENDAR, SET TO EVLINK_CAUSEDV 12263900 351022452 4
41 12263950 % ONCE ITS DELINKED. 12263950 351022452 41
421 12264000 , QBACKF =[39:20]# % BACKWARD LINK (SEGMENT NUMBER) 12264000 351022452 4
43 12264200 % QNEXTF =[19:20] % FORWARD LINK " " 12264200 31.061.240 14
44 12264400 % FIELDS IN CALENDAR INFO WORD (2ND OF PAIR; SEE ALSO WAIT LINK WORD) 12264400 31.055.217 4
A5 12264600 , CALSNRF =[47:SNSIZE]# % STACK NUMBER TO BE AWAKENED 12264600 35.026.736 4
6 12264800 , CALTIMEF =135:32]# % WAKE-UP VALUE FOR CLOCK/255 12264800 31.061.240 4
471 12265000 % FIELDS IN 2ND PARAMETER TO WAITP,TIMETUNNEL (THIS INFORMATION IS 12265000 351022452 4
48 12265100 % COPIED TO THE BEDWORD) 12265100 351022452 4
19 12265200 , NOTDSABLEF =[47:1]# % DSABLE OPTION (FROM COMPILER) 12265200 31.153.521 4
bQ 12265400 , DSABLEF =[46:11# % NOTDSABLE OPTICN (FROM COMPILER) 12265400 31.153.521 >
51| 12266200 , SWAPF ={3:2] # % SWAP OPTIONS (TEMP) (FROM COMPILER) 12266200 31.153.521 5 1
521 12266400 B SWAPNOWV =17117# % SWAP IMMEDIATELY 12266400 32.048.390 5
53 12266600 , DELAYSWAPV =101 # % SWAP IF STILL ASLEEP AFTER WHILE 12266600 32.048.390 3]
54 12266800 s NOSWAPV =1’10"'# % DO NOT SWAP 12266800 32.048.390 3]
55 12267000 % 1700/ % NO RECOMMENDATION 12267000 32.048.390 5
56 12267200 , RESETF =[0:11# % RESET EVENT (FROM COMPILER) 12267200 31.153.521 5
57 12267400 % FIELDS IN BEDWORD OF PIB 12267400 31.170.674 5
58 12267500 % NOTDSABLEF =[47:01]# 12267500 351022452 5
59 12267600 % DSABLEF =[46:011# : 12267600 351022452 5
60 12267800 , EVENTCOUNTF =[44:091# % NUMBER OF EVENTS AWAITED 12267800 351022452 3
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[ 12268000 , EVENTOFFSETF =[35:161# % OFFSET 10O EVENTS IN STACK 12268000 351022452 1

2| 12268005 % SWAPF =[ 3: 21# 12268005 351022452 2]

3l 12268010 % RESETF = : 1l# 12268010 351022452 3

4 12268012 Yoo ToTo Yoo to oo o o Yo oo to o To To o oo o Yo Yo too Yo oo oo oo e oo et to o e fo oo To oo oo oo o oo o fo o o o o o o o o to o Jo o to lo o 12268012 351022452 4

5 12268014 12268014 351022452 5

6 12268016 VA <<< ON THE INTERPRETATION OF THE FIELDS OF THE BEDWORD .... >>> 12268016 351022452 5

7 12268018 122068018 351022452 7

8l 12268020 % THE BEDWORD OF THE PIB IS SET UP EITHER WHEN A STACK IS WAITING 12268020 351022452 ]

9 12268024 % __FOR AN EVENT OR IT IS LINKED IN THE CALENDAR QUEUE. THE CALENDAR 12268024 350711819 o

10 12268026 %  QUEUE CONSISTS OF STACKS THAT NEED TO BE AWAKENED AFTER A SPECIFIED 12268026 350711819 10
14| 12268028 %  AMOUNT OF TIME HAS ELAPSED. 12268028 350711819 11
12| 12268030 % 12268030 350711819 12
13 12268032 % WAITING FOR A SINGLE EVENT CAN OCCUR EITHER FROM MULTIPLEWAIT 12268032 350711819 13
14| 12268034 % OR FROM ANY ONE OF OTHER PROCEDURES LIKE WAITP, PROCUREP ETC. 12268034 350711819 14
15 12268036 % A DISTINCTION NEEDS TO BE MADE BETWEEN THE TWO CASES. IN THE 12268036 350711819 15
16| 12268038 %  MULTIPLEWAIT CASE, WHEN THE EVENT 1S CAUSED, MULTIPLDELINK NEEDS TO 12268038 350711819 16
171 12268040 % BE CALLED TO RETURN THE RESULT OF THE WAIT FUNCTION. NGO SUCH CALL 12268040 35071481% i7
18 12268042 % __NEEDS TO BE MADE IN THE OTHER INSTANCES OF WAITING FOR A SINGLE 12268042 350711819 18
19 12268044 %  EVENT. ON THE OTHER HAND, IF SUCH A WAITING STACK HAS 10 BE DS-ED, 12268044 350711819 19
bo 12268046 %  MULTIPLEDELINK HAS TO BE CALLED IN ALL THE ABOVE INSTANCES, TO 12268046 350711819 b0
b 1| 12268048 % DELINK THE SINGLE EVENT. MULTIPLEDELINK KNOWS THAT AN EVENT NEEDS TO 12268048 350711819 D 1
22| 12268050 % BE DELINKED EITHER IF THE EVENTCOUNTF FIELD IS NON-ZERQ OR IF IT 12268050 350711819 o
b3 12268052 %  DETERMINES THAT TIME DID NOT HAVE TO BE DELINKED ( THE ASSUMPTION 12268052 350711819 vk
24 12268054 % BEING THAT MULTIPLEDELINK IS CALLED TO DELINK AT LEAST ONE OF EITHER 12268054 350711819 ”
5[ 12268056 %  TIME OR EVENTS). 12268056 350711819 ”)
bel 12268058 % 12268058 350711819 )
71 12268060 % WAITING FOR ONLY TIME (NO EVENTS) CAN OCCUR EITHER FROM 12268060 350711819 2]
o8 12068062 %  MULTIPLEWAIT, DR FROM DMSWAIT. EVEN HERE, A DISTINCTION NEEDS 10 BE 12268062 350711819 7]
b 12268064 % MADE. IN THE MULTIPLEWAIT CASE WHEN THE SPECIFIED TIME HAS ELAPSED 12268064 350711819 >
30 12268066 %  MULTIPLEDELINK MUST BE CALLED. IN THE OTHER CASE NO SUCH CALL NEEDS 12268066 350714819 3
31| 12268068 % 10 BE MADE. ON THE OTHER HAND WE NEED TO MAINTAIN INFORMATION IN 12268068 350711819 31
2| 12268070 % BOTH THE ABOVE CASES THAT THE STACKS HAVE BEEN LINKED IN THE 12268070 350711819 3
33 12268072 % CALENDAR. THIS IS NECCESSARY BECAUSE, DELINKING NEEDS TO BE DONE IN 12268072 350711819 3
34 12268074 %  BOTH CASES IF THE STACKS ARE BEING DS-ED. THE ABOVE CONSTRAINTS 12268074 350711819 3
35 12268076 %  ARE SATISFIED BY SETTING THE EVENTCOUNTF TGO ZERO FOR THE DMSWAIT 12268076 351022452 3
36| 12268078 % CASE, SINCE THE EVENTCOUNTF IS ALWAYS GREATER THAN ZERQ FOR THE - 12268078 351022452 3
37] 12268080 %  MULTIPLEWAIT CASE. 12268080 2351022452 3
38| 12268090 Yoo todo oo toToTo Yoo o Totodoo oo oo Yoot To e ToTo oo oo To oo Te oo to do et To o FoHoto o o To o Yo to o Yo Jo Fo ot to o o to He ot to B To 12268090 350711819 3
39 3
10 =t
11 41
42 4
43 4
44 4
45 4
16 1
47 71
48 1
19 4
50 5
5 1 51
52 5
53 5
5 4] 3
55 5
56 5
57 5
5 5
5o 5
5 5
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11 SYMBOL/ATTABLEGEN (03/20/85) 11:59 AM TUESDAY, APRIL 9, 1985 1

2 2

3 - I3

4] 177000 FILE ATTRIBUTE SECTION. 00177000 4

s 177500 00177500 32.123.013 5

& 178000 TITLE O <NAME> PRIORITY HIGH WFL COMPILERS 00178000 29.012.008 6

7] 179000 PARAMETERS 10PT, C0179000 [7

8| 180000 FILESECTION 1 <INTEGER> WFL 00180000 29.012.008 2

9 181000 COMPILERS , 00181000 29.012.008 ]

10 182000 REEL = FILESECTION, 00182000 10
14 - 183000 CREATIONDATE 2 <INTEGER> WFL 00183000 29.012.008 11
12 184000 COMPILERS READONLY |, 00184000 29.012.008 12
13 185000 DATE = CREATIONDATE, 00185000 13
14 186000 CYCLE 3 <INTEGER> WFL COMPILERS 00186000 29.012.008 14]
15 187000 CATALOG LIBMAINT , 00187000 29.012.008 15
16 188000 VERSION 4 <INTEGER> WFL COMPILERS 00188000 29.012.008 16
17 189000 CATALOG LIBMAINT | 00182000 29.042.008 17
1§ 130000 SAVEFACTOR 5 <INTEGER> WFL 00190000 29.012.008 18]
19 191000 COMPILERS , 00191000 29.012.008 19
20 192000 DENSITY 6 <INTEGER> MNEMONIC BPI200/BPI556/8PI80C/BPI1600/BP16250/ 00192000 31.157.015 20
2 1 193000 LOW/MEDIUM/HIGH/SUPER WFL COMPILERS y 00193000 31.157.015 2 1
12 2} 134000 PARITY 7 <INTEGER> MNEMONIC STANDARD/NONSTANDARD/ODD/EVEN 00194000 35.028.008 2 2]
23 195000 WFL COMPILERS , 001385000 29.012.008 23
2 4] 196000 KIND CASE 8 <KIND> PRIORITY HIGH MNEMONIC 00196000 29.012.008 24
s 196100 DONTCARE SA/NOUNIT SA/DISK SA/0DT SA/ 00196100 35.039.013 13
2 6| 197000 REMOTE SA/PAPERREADER SA/PAPERPUNCH SA/PRINTER SA/ 00197000 35.151.028 26
27| 197050 HY SA/READER SA/ Q0197050 35.151.028 127]
2 8] 187100 PUNCH SA/DISKETTE SA/ 00197100 30.031.008 28
ol 197200 PORT SA/HC SA/ 00197200 34.058.012 29
30 197500 ASID SA/FPSAP SA/ 00197500 35.079.023 30
31 197550 CSMA SA/ 00197550 35.074.020 3 1
?2 197600 SPC SA/ 00197600 35.038.011 32
33 198000 TAPE7 SA/TAPEQ SA/TAPEPE SA/TAPE SA/PACK SA 00198000 34.043.010 133
[34] 198010 WFL 00198010 29.012.008 <]
I35 199000 COMPILERS CATALOG VOLUME LIBMAINT , 00199000 29.012.008 13
36 200000 LABEL 9 <INTEGER> MNEMONIC OMITTED/STANDARD/ 00200000 29.012.008 I3
37 201000 OMITTEDEOF WFL COMPILERS , 00201000 29.012.008 <3
38 202000 LABELTYPE = LABEL, 00202000 13
39 203000 EXTMODE 10 <INTEGER> PRIORITY HIGH MNEMONIC SINGLE/HEX/ 00203000 29.012.008 3
40 204000 BCL/EBCDIC/ASCII/BINARY WFL COMPILERS , 00204000 29.012.008 4
41 205000 OPTIONAL 11 <BOOLEAN> MNEMONIC TRUE/FALSE/ 00205000 29.012.008 4 1
4 2] 206000 <NUL TRUE> WFL COMPILERS , 00206000 29.012.008 4
4.3 207000 PROTECTION 12 <INTEGER> MNEMONIC TEMPORARY/ 00207000 29.012.008 4
44 208000 SAVE/PROTECTED WFL COMPILERS , C0208000 29.012.008 4
45 209000 FILETYPE 13 <INTEGER> PRIORITY HIGH WFL 00209000 29.012.008 4
4 S 210000 COMPILERS , 00210000 29.012.008 4
47) 211000 BLOCKSIZE 14 <INTEGER> PRIORITY HIGH WFL 00211000 29.012.008 4
4 8] 212000 COMPILERS, 00212000 35.001.001 4
4 213000 MAXRECSIZE 15 <INTEGER> PRIORITY HIGH WFL 00213000 29.012.008 4
50 214000 COMPILERS PARAMETERS 10PT , 00214000 32.052.007 5
51 215000 MINRECSIZE 16 <INTEGER> WFL 00215000 29.012.008 5 1
5 2 216Q00 COMPILERS , G021600C 29.012.008 5
53] 217000 AREASIZE 17 <INTEGER> PRIORITY HIGH WFL 00217000 29.012.008 5
54 218000 COMPILERS , 00218000 29.012.008 5
55 212000 AREAS 18 <INTEGER> PRIORITY HIGH WFL COMPILERS, 00219000 29.012.008 5
56 220000 APL 19 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> COMPILERS, 00220000 33.046.012 5
57 221000 MYUSE 20 <INTEGER> PRIORITY HIGH MNEMONIC CLOSED/IN/OUT/IO 00221000 29.012.008 5
58] 222000 WFL COMPILERS , 00222000 29.012.008 5
59 223000 OTHERUSE 21 <INTEGER> MNEMONIC SECURED/IN/ G0223000 29.012.008 5
60 224000 OUT/I0 WFL COMPILERS , 00224000 29.012.008 6
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1 225000 FLEXIBLE 22 <BOOLEAN> PRIORITY HIGH MNEMONIC TRUE/FALSE/ G0225000 29.012.008 1
2 226000 <NUL TRUE> WFL COMPILERS , 00226000 29.012.008 ]
3 227000 IAD 23 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> COMPILERS READONLY, 00227000 29.012.008 3
4 230000 BUFFERS 26 <INTEGER> WFL COMPILERS, 00230000 4
5 231000 DIRECTION 27 <INTEGER> MNEMONIC REVERSE/FORWARD WFL COMPILERS, 00231000 5
[ 232000 CURRENTBLOCK 28 <INTEGER> COMPILERS READONLY, 00232000 3]
7] 233000 INTMODE 29 <INTEGER> MNEMONIC SINGLE/HEX/BCL/EBCDIC/ASCII WFL 00233000 [7
8 234000 COMPILERS, 00234000 23
9 235000 OPEN 30 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> COMPILERS, 00235000 33.046.012 9
10 236000 PRESENT 31 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00236000 1
i1 237000 SIZEMODE 32 <INTEGER> MNEMONIC SINGLE/HEX/BCL/EBCDIC/ASCII WFL 00237000 1
12 238000 COMPILERS, Q0238000 1
13 239000 SIZEQFFSET 33 <INTEGER> WFL COMPILERS, 00233000 13
14 240000 SIZE2 34 <INTEGER> WFL COMPILERS, 00240000 1
15 241000 STATE 35 <REAL> COMPILERS READONLY PARAMETERS 10PT, 00241000 32.052.007 1
16 242000 EOF 36 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00242000 1
17] 242700 DMAREALOCK 38 <INTEGER> COMPILERS PARAMETERS 4{REQ1O0PT, 00242700 32.141.014 1
18 242800 DMROWLOCK = DMAREALOCK, 00242800 32.141.014 1
19 243000 FAMILYNAME 39 <IDENTIFIER> PRIORITY HIGH WFL COMPILERS CATALOG, 00243000 003 1
20 244000 PACKNAME = FAMILYNAME, 00244000 2
21 245000 SINGLEUNIT 40 <BOOLEAN> MNEMOMNIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS 00245000 2
12 24 246000 LIBMAINT, 00246000 29.012.008 2
23 247000 SINGLEPACK = SINGLEUNIT, 00247000 23
24 248000 CYLINDERMODE 41 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS, 00248000 24
25 249000 RESIDENT 42 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00249000 2
o1s 250000 BLOCK ﬁ4 <INTEGER> COMPILERS READONLY, 00250000 2
27 251000 CARRIAGECONTROL 45 <INTEGER> MNEMONIC STANDARD/GTLASA/CTL360 WFL 00251000 2
28 252000 COMPILERS, 00252000 2
29 253000 RECORD 46 <INTEGER> COMPILERS READONLY, 00253000 2
30 254000 UPDATEFILE 47 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS, 00254000 3
31 255000 AVAILABLE 48 <INTEGER> COMPILERS READONLY, 00255000 3
32) 256000 LASTRECORD 49 <INTEGER> COMPILERS, 00256000 I3
33 257000 PAGESIZE 50 <INTEGER> WFL COMPILERS PARAMETERS 10PT, Q0257000 33
34 258000 PAGE 51 <INTEGER> COMPILERS, 00258000 34
35 259000 LINENUM 52 <INTEGER> COMPILERS, 002529000 I3
36 . 260000 FORMID 54 <STRING> WFL COMPILERS, 00260000 29.053.020 3
37 261000 FORMMESSAGE = FORMID, 0026 1000 3
38 262000 FORMESSAGE =FORMMESSAGE, 00262000
39 263000 UPDATED 57 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00263000 [39
10 264000 FILEKIND 58 <INTEGER> MNEMONIC NULLFILE/DIRECTORY/SYSTEMDIRECTORY/ 00264000 29.023.006 40
4 4 264100 VERSIONDIRECTORY/ 00264100 29.023.006 4 1
4 2} 265000 CATALOG/BACKUPDISK/RECONSTRUCTIONFILE/SYSTEMDIRFILE/ 00265000 29.023.006 42
43 265500 ARCHIVELOG/BOOTCODE/MDLCODE/MDLSYMBOL/ 00265500 35.073.019 43
4 4] 265600 REMOTEAUDIT/REMOTEBACKUP/ 00265600 31.143.013 4 4
45 266000 JOBDESCFILE/XDISKFILE/COMPILERCODEFILE/CHECKPOINTFILE/CPJOBFILE/ 00266000 45
4G 267000 DCPCODE/NDLCODE/LIBRARYCODE/INTRINSICFILE/MCPCODEFILE/ALGOLCODE/ 00267000 4
47 268000 COBOLCODE/FORTRANCODE/XALGOLCODE/PLICODE/JOVIALCODE/ESPOLCODE/ 00268000 4
4 8 269000 DCALGOLCODE/BASICCODE/XFORTRANCODE /JOBCODE /BOUNDCODE /CODEFILE/ 00269000 )
4 270000 ALGOLSYMBOL/COBOLSYMBOL/FORTRANSYMBOL /XALGOLSYMBOL/PLISYMBOL/ 00270000 49
50 271000 JOVIALSYMBOL/ESPOLSYMBOL/DCALGOLSYMBOL/BASICSYMBOL/XFORTRANSYMBOL/ 00271000 50
51 272000 BINDERSYMBOL /DASDLSYMBOL /DMALGOLSYMBOL /DCPSYMBOL/NDLSYMBOL /DATA/ 00272000 51
52 273000 SEQDATA/GUARDFILE/APLDATA/APLWORKSOURCE/CDATA/CSEQDATA/ 00273000 52
53 273500 RECOVERYFILE/DMALGOLCODE/JOBSYMBOL / 00273500 29.004.001 53
54 273600 BACKUPPRINTER/INFOFILE/ 00273600 34.043.010 54
55 273700 VFORTRANSYMBOL /VFORTRANCODE /VLINKEDCODE/VMCPCODE/ Q0273700 29.051.016 5
5 6 273710 LLCOBOLSYMBOL /L.COBOLSL3CODE/LCOBOLSLSCODE/ 00273710 33.003.002 5
57 273720 SFORTRANSYMBOL/ SFORTRANCODE/ SLINKEDCODE/ SMCPGODE/ 00273720 33.003.002 5
58 273730 FIRMWARE/ 00273730 35.073.019 5
593 273740 NEWPSYMBOL/NEWPCODE/ 00273740 33.003.002 59
60 273745 PAGEBACKUP/FONT/FORM/GRAPHICS/ 00273745 34.042.008 50
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1 273750 SANSSYMBOL /SANSCODE/ 00273750 33.003.002 1
2 273760 PASCALSYMBOL/PASCALCODE/ 00273760 33.003.002 2
3 273770 RPGSYMBOL /RPGCODE/ 00273770 33.003.002 3
4 273780 NDLIISYMBOL/NDLIICODE/ 00273780 33.003.002 4
5 273790 FORTRAN77SYMBOL/FORTRAN77CODE/ 00273790 33.003.002 5
(s 273800 SORTSYMBOL /SORTCODE/ ; 00273800 34.005.001 5
7] 273847 MDTTEST/MDTDUMP/PROMBURNERDATA /CONFIGURATIONDATA/CONF IDENCECODE/ 00273847 32.7X.001 7
8 273850 BDDATA/MP 1F IRMWARE /MP1ALGOLCODE/ 00273850 33.101.013 3]
9 273900 COBOL74SYMBOL /COBOL74CODE/ 00273800 34.017.003 gl
19 273950 OHNESYMBOL/TEXTDATA/PRINTERCONTROLFILE/ 00273950 35.015.006 10
11 274000 DBRESTARTSET/DBDATA/BACKUPPUNCH/SCHEDULEFILE COMPILERS WFL, 00274000 29.017.004 11
12 275000 CRUNCHED 59 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS 00275000 12]
13 276000 READONLY, 00276000 13
14 277000 ROWSINUSE 60 <INTEGER> COMPILERS READONLY, 00277000 14
15 278000 USEDATE 61 <INTEGER> COMPILERS READONLY, 00278000 15
14 279000 ROWADDRESS 64 <INTEGER> COMPILERS READONLY PARAMETERS 1REQ10PT, 00279000 28.012.008 16
17 220000 INTERCHANGE &5 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS 002800 17
18] 281000 LIBMAINT, 00281000 29.012.008 18
19 282000 IC = INTERCHANGE, 00282000 i9
20 283000 DUPLICATED 67 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS, 00283000 20
21 284000 COPIES 69 <INTEGER> WFL COMPILERS, 00284000 2 1
[22) 285000 INTNAME 72 <IDENTIFIER> COMPILERS, 00285000 003 2 2]
P23 286000 UNITS 73 <INTEGER> MNEMONIC CHARACTERS/WORDS/TRUE/FALSE/<NUL CHARACTERS> 00286000 23
P 4 287000 WFL COMPILERS, 00287000 2 4
25 288000 ATTERR 74 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00288000 25
26 289000 ATTYPE 75 <INTEGER> MNEMONIC * COMPILERS READONLY, 0028900C 29.023.007 26
27| 290000 ATTVALUE 76 <REAL> COMPILERS READONLY, 00290000 2 7)
2 8] 231000 IOCLOCKS 77 <REAL> COMPILERS READONLY, 00291000 P2 8
29 292000 UNITNO 78 <INTEGER> WFL COMPILERS CATALOG LIBMAINT, 00292000 29.012.008 29
20 293000 SECURITYGUARD 79 <NAME> WFL COMPILERS, 0C29300¢C . 3G
31 294000 SECURITYTYPE 80 <INTEGER> MNEMONIC PRIVATE/PUBLIC/GUARDED/CONTROLLED 00294000 31.041.003 3 1
32 295000 WFL COMPILERS, 00295000 31.041.003 32
33 296000 SECURITYUSE 81 <INTEGER> MNEMONIC SECURED/IN/QUT/IO WFL COMPILERS, 00296000 33
34 2992000 READCHECK 83 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS, 00299000 34
35) 300000 RECORDINERROR 84 <INTEGER> COMPILERS READONLY, Q0300000 35
36 301000 ERRORTYPE 85 <INTEGER> MNEMONIC NOERROR/SUNOTREADY/READPARITYERROR/ 00301000 36
37 302000 READCHECKFAILURE COMPILERS READONLY PARAMETERS 10PT, 00302000 37
38 303000 IOINERROR 87 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00303000 38
39 304000 TAPEREELRECORD 88 <INTEGER> COMPILERS READONLY, 00304000 39
40 304500 DMTIMESTAMP 89 <REAL> COMPILERS, 00304500 29.041.015 4.0
41 305000 EXCLUSIVE 90 <BOOLEAN> MNEMONIC TRUE/FALSE/<NUL TRUE> WFL COMPILERS, 00305000 4 1
4.2 306000 TRANSLATE 91 <INTEGER> MNEMONIC DEFAULTTRANS/FULLTRANS/SOFTONLY/ 00306000 421
43 307000 FORCESOFT/NOSOFT/NOTRANS WFL COMPILERS, 00307000 43
44 308000 TRANSLATING 92 <BOOLEAN> MNEMONIC TRUE/FALSE COMPILERS READONLY, 00308000 4.4
45 308000 INPUTTABLE 93 <TRANSLATIONTABLE> COMPILERS WRITEONLY, 