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Reference Summary 

I BM Virtual Machine 
Facility/370 
Quick Guide for Users 

This guide describes some of the essential VM/370 
operations for the new user, It also provides a 
brief description of all VM/370 commands for the 
experienced user. Only a limited amount of prior 
VM/370 knowledge is assumed for the section on 
VM/370 operations. See the "Preface" for pre· 
requisite publications. 

The user of the command description section should 
have a thorough understanding of VM/370 command 
syntax and usage. The CP, CMS, and RSCS commands 
are summarized in the Reference Summary, GX20·1961. 
This is part of Bill of Forms Order No. GBOF 3576. 



This is a. major revision of GX20-1926-2 and 
makes obsolete that edition. This edition, 
GX20-1926-3, corresponds to Release 2 PLC 
13 (Program Level Change) of the IBM 
Virtual Machine l'acility/370·, and to all 
subsequent releases unless otherwise 
indicated in new editions or Technical 
llewsletters. 

Changes are periodically made to the 
specifications herein; before using this 
publication in connection with the 
operation of IBM systems, refer to the 
latest I~~ System/370 Bibliography, Order No 
GC20-0001 for the editions that are 
applicable and current. 

Changes and additions to text and 
illustrations are indicated by a vertical 
ba.r to the left of the change. 
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should be 
or to the 
locality. 
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made to your IBK representative 
IBM branch office serving your 

i· handbook-sized binder, FE part number 
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should order it as an FE part from 
Mechanicsburg. 

l form for readers• comments is provided at 
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England Executive· Park,. Burlington, 
Massachussetts, 01803. Comments become the 
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This publication 
both the new user 
VM/370 user. 

contains information for 
and the more experienced 

The sections, "What You Should Know Before 
You Start Using the VM/370 System" and 
"VM/370 System Information", should help 
the new VM/370 user become acquainted with 
the system. These sections contain 
information for getting started and setting 
up a virtual machine. 

The section, "Using CMS", discusses using 
the CMS facilities to create and update 
files, 

The section, "Summary of VM/370 Commands 
and service Aids", is an alphameric listing 
of all the CP and CMS commands and the 
VM/370 service aids. It is intended for 
the experienced VM/370 user. 

The section "System/370 General 
information" contains reference information 
from the following publications: 

!~~ aI~i§!LJ&Q f!iB£iEl~§ QI QE~I~!!Qg, 
GA22-6821 

This publication and the Reference summary, 
GX20-1961, are a part of Bill of Forms 
Order No. GBOF 3576. 



The new user should use the following tt 
VM/370 manuals in conjunction with the 
first sections of this publication. 

PREREQUISITE PUBLICATIONS 

!!rn Yi!:iY.!!! .!1~fh!ng f.!!£HHU11Q: 

1n!r2gyf!i2n, Gc20-1aoo 

£2mm~ng 1~ng~gg~ 
Q2gf2• GC20-1804 

COREQUISITE PUBLICATIONS 

!~.!1 !i!:!Yg! .!1~£hing fg£i!!!ILl1Q: 

~I2igfil _!1g22~g~2, GC20-1808 

Experienced users should be familiar with 
the content of the following publications: 

0 

c 

• 



c 

c 

c 

summary of Amendments 
for Vll/370 Quick 

Guide for users, GX20-1926-3 
Vll/370 Release 2 PLC 13 

This publication reflects support for the 
following additions to the Virtual llachine 
Facility/370: 

• 3270 display terminals 

• RSCS (Remote 
Subsystems) 

Spooling communications 

• Other minor CP and CllS command and 
operand modifications to support new 
functions and devices. 

Some technical corrections have also been 
made. 
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summary of Amendments 
for VM/370 Quick 

Guide for Users, GX20-1926-2 
VM/370 Release 2 PLC q 

This publication has 
changed and enhanced 
notably with the 

been substantially 
for this edition, 

• Inclusion of information about terminal 
operation characteristics 

• Inclusion of tables regarding filemodes 
and filetypes 

• Inclusion of 
were removed 
Also, VM/370 
added to this 

CP and CMS commands that 
in the prior edition. 
service aids have been 

section 

• Inclusion of a ~ummary of the 
• information contained in the Principles 

of Operation and Assembler manuals 
listed in the Preface. 

c\ 
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some technical corrections have also been 
made. 
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The enviro.nment of the IBM Virtual Machine 
Facility/370 (VM/370) is one of virtual 
machines. A virtual machine is a 
functional simulation of a real computer 
and its I/O devices. VM/370 builds and 
maintains, for each user, a virtual 
System/370 machine from a predefined 
configuration. 

The virtual machine configuration includes 
components corresponding to a real 
system/370: a virtual operator's console, 
virtual storage, a virtual CPU, and virtual 
channels and I/O devices. However, since 
the virtual machines are simulated, their 
configurations may differ from each other 
and from the real machine. For example, 
the real machine may have 512K bytes of 
real storage and eight real disk drives, 
while a virtual machine may have 768K bytes 
of virtual storage and two virtual disk 
drives. 

Regardless of the configuration, you 
control your virtual machine from your 
terminal, which is, effectively, your 
operator's console. The work to be done by 
the virtual machine is scheduled and 
controlled by an operating system that can 
run under VM/370. An example of a virtual 
machine operating system is the 
Conversational Monitor system (CMS) , which 
was specifically designed to run ii a 
virtual machine under control of VM/370. 
CMS provides, at a remote terminal, a full 
range of conversational capabilities: 

Using.the VM/370 System 9 



• Creation and management of files 

• Compilation, testing, and execution of 
problem programs 

• Execution of application programs 

The section "Using CMS" describes how you 
can use a CMS virtual machine under 
VM/370. 

Before you can start 
have: 

using VM/370 you must 

• A user identification and password. 

• A virtual machine defined for your use. 
(The virtual machine definition should 
include all the devices you expect to 
use. For example, a console, spooled 
unit record devices, and disk space.) 

• Properly formatted disk 
wish, · you may format 
after you log on.) 

space. (If you 
your disk space 

(IDENTIFICATION --------------

Before you can use VM/370, you must be 
assigned: 

• 
0 

G 

ti' 

• 
• A user identification (userid) that C!:i 

identifies you to the system, and 

• A password that is checked when you log 
on. 

(Examples in this guide use a userid of • 
PUBS.) Assignment of a userid and password 
is normally handled (and approved) by the 
VM/370 system operations group. 

10 IBM VM/370: Quick Guide for users 
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Once you have your userid and password, you 
can communicate with the VM/370 system from 
a remote terminal such as an IBM 2741 
Communications Terminal, IBM 1050 Data 
Communication System (or equivalent) or 
3277 display terminal. Depending on your 
terminal installation, you either dial the 
central VM/370 computer, or are connected 
directly (through an appropriate control 
unit if necessary). For a description of 
the communication procedures for each type 
of terminal, see the !~LJ1Q: Ig!!i~~l 
!!2~!~2 2~H~· 

When you have a virtual machine defined for 
you, an entry is made in the control 
program directory. The systems operation 
group usually sets up your directory for 
you. This directory lists the devices and 
device addresses available to your virtual 
machine. The following is an example of a 
typical CMS virtual machine configuration. 

Virtual Device coiisoi"e ------
card reader 
card punch 
Printer 
CMS system disk 
Primary disk for 

user files 
CllS system disk 

extension 

Virtual 
Device Address ------009 ____ _ 

ooc 
OOD 
OOE 
190 

191 

19E 

Using the VM/370 system 11 



All disk space must be formatted for use 
with CMS. The systems operations group 
usually makes sure your disk space is 
formatted. The CMS Format program is 
executed under CMS via the FORMAT command. 
An example of the CMS FORMAT command is in 
the section "Using CMS." 

12 IBM VK/370: Quick Guide for users 
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Because certain special characters can be 
assigned logical editing functions to enter 
input data via VM/370 terminals, the 
following typing conventions should be 
observed. Input data may be entered in 
either uppercase or lowercase. The 
examples in t "iis book show the lines you 
might enter in :\t'll~~l't:i.1• System responses 
may be in uppercase or lowercase. 

edit characters 
default values. 

terminal may 
fulfill the 

~Qi£: The logical line 
shown below are line edit 
Your installation or your 
require other characters to 
line edit function. 

f~~E~~i£E Q~!~!§ §I!Q2! (~) : The character 
delete symbol deletes the preceding 
character in the input line. A string of 
"n" character delete symbols delete the 
preceding 11 n" characters in the input line 
and itself. 

1ing Qglg!g 2I!QQ1 (~): The line delete 
symbol deletes all characters in the 
current logical line and itself. A line 
delete symbol cannot be deleted by a 
character delete symbol. 

Line End §I!QQ1 (!): The line end symbol 
Indicates the end of a logical input line. 
use of this character permits more than one 
logical input line to be entered in the 
same real input string. 

VM/370 System Information 13 



L2S11.2S!! ~!.2.!ll! !!!R.2! ( 11 ) : The logical 
escape symbol causes the character 
following it to be interpreted as a data 
character (that is, ignored as an input 
line editing character) • This allows any 
of the line editing characters to be 
interpreted literally. For example, 
consider how the following line must be 
entered into the system: 

1 gross #2 pencils @ 92¢ per dozen 

• 
• 

Under the VM/370 input conventions, this •. ,, 
line could not be entered as shown, since · 
it would be affected by the #, ~1 and ¢ 
line editing symbols. For example, the # 
symbol would end the line. However, the 
line is correctly interpreted if entered as 
follows: 

The logical escape characters (") are not 
put in the file. 

!!n! 1!IlSl~h: For CP console functions and 
CMS commands, input line length is 
restricted to the physical line entry 
limitations imposed by the terminal device, 
or the default record length. Lines 
exceeding the maximun number of characters, 
(including blanks, backspaces, underscores, 
the line editing characters, and the tab 
character), are truncated to that line 
length value. 

L!n! !!I~!n.S!!l2n: An input data line from 
an IBM 2741 Communications Terminal is 
transmitted to the computer by pressing the 
Return key. The same function performed on 
the 3277 display terminal is accomplished 
by pressing the Enter key. Other terminals 
have similar line termination keys. 

MQi!: For some terminals, such as the IBM 
1050, you have to press an Alternate Coding 
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key and some other multiple-function key at 
the same time. 

For a description of the various terminal 
operating procedures, see the !ttL11Q: 
I~~!i~~! Y2~I~2 2~ig~. 

LOGGING ON 

When you have established communication 
with the VM/370 computer, the system sends 
a VM/370 ON LINE message to the terminal. 

On certain teletypewriter terminals this 
message may appear adjacent to 12 
meaningless characters. Ignore these 
characters. 

on 3277 display terminals this message is 
apparent by the display of VM/370 logo in 
conjunction with the system Available lamp 
being lit. 

Press the Attention (ATTN) key, PA1 key (or 
equivalent) and identify yourself by 
entering your user identification (userid) 
as follows: 

Then press the Return key, the carriage 
return key, the Enter key (or ·your 
terminal's equivalent). If the userid 
entered is not found in the CP directory, 
the following message is sent to the 
terminal: 

DMgLOG053E userid IOT IN CP DIRECTORY 

VM/370 System Information 15 



Assume, however, the userid 
found in the CP directory, 
system responds with: 

entered is • 
the Vll/370 

EN'rER PASSWORD: 

At this point, you should enter your 
password, and then press the Return key or 
its equivalent. 

0 
!21~= For security purposes many supported 
Vll/370 terminals provide a masking 
technique so that the password is not G 
displayed or printed. Depending upon the · 
entry technique the password may or may not 
be displayed on these terminals. For more 
information on using the Print Inhibit 
feature, see the Y~LllQ: !~£!!~~! [§~~~§ 
~!!.i.9.~· 

The system then waits for you to enter your 
password. If the password entered is 
incorrect, the message 

DMKLOG050E PASSWORD INCORRECT 

is sent to the terminal. You must start 
the logon procedure from the beginning by 
entering your userid again. If you do not 
do this, you are prompted by the message: 

RESTART • 
If the userid and password entered are 
valid, but someone else has already logged 
on with this userid, the Vll/370 system 
issues the message: C 

DllKLOG054E ALREADY LOGGED ON LINE nnn 

where nnn indicates the line on which the 
user is logged. If you want to find out 
why the userid you just entered is in use, • 
issue the llSG command to send a message to 
the operator or to the other user. You 
should either log on with another userid 

16 IBll Vll/370: Quick Guide for Users 
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(if another userid is reserved for your 
use) or try again later. 

Once you have successfully logged on, the 
VM/370 system replies with a log message, 
such as: 

LOGON AT 11:24:35 EST THURSDAY mm/dd/yy 

A logon message from the VM/370 operator 
(if any) also prints at this time. 

Once you have successfully logged on the 
VM/370 system, you can start using the 
virtual machine that you have set up for 
your userid. 

LOGGING OFF 

When you are finished using the system and 
want to end your terminal session, you do 
so by logging off of the VM/370 control 
program (CP) • Even if you are in CMS mode, 
you need only enter the command: 

l;ogoff 

and press 
equivalent). 

the Return key (or its 
The system responds with: 

CONNECT= 00:11:43 VIRTCPU= 000:05.21 
TOTCPU= 000:21.03 

LOGOFF AT 11:34:44 EST THURSDAY 11/30/72 

and the connection with the VM/370 system 
is terminated. The connect time is in 
hours, minutes, and seconds. The use of 
the virtual CPU and total CPU is given in 
minutes, seconds, and hundredths of a 
second. Only when the logoff procedure is 
completed, should you turn terminal power 
off. 

VM/370 System Information 17 



lote: If you logged on over a dialed line, • f'Ou- could specify that the communication 
line be left connected, by issuing 

When you issue LOGOPP BOLD, you do not have C) 
to dial the line before logging on again. 

Each input line entered at the terminal,by 
a user is transmitted to the VM/370 system, 
where it is processed (examined, and 
accepted or rejected) by a given routine. 
The portion of VM/370 that has control at 
the tiae a particular input line is entered 
determines which routine processes the 
input. Bach portion of the VM/370 syste• 
that can accept input constitutes a unique 
environment, and only a subset of all 
possible input is acceptable to any given 
environment. 

Four input processing environments exist: 

• control Program 

• central CMS service routines 

• CMS command environments (DEBUG, EDIT, 
EXEC, or a user-written command) 

0 

• 
I • RSCS (Remote 
I Subsystem) 

Spooling communications C 
Input lines that are acceptable to the CP, 
CMS, and RSCS environments are referred to 
as commands. 

Certain CMS commands cause CIS 
subenvironments (modes) to be entered. 
Examples of these are the DEBUG and EDIT 

18 IBM VM/370: Quick Guide for Users 
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commands. Lines acceptable to the EDIT 
environment are referred to as subcommands, 
or input, depending on the particular mode 
that is entered when the command is issued 
and subsequent user action. 

When the EDIT command is keyed in, the edit 
mode is entered, regardless of the status 
of the file. File status is indicated by 
the system response to the EDIT command. A 
response of 

NEW FILE: 

indicates that a file corresponding to the 
entered file identifiers does not exist, 
therefore any further action on the user's 
part involves creating data for the new 
file. To do this, the user must enter the 
input mode. This is accomplished by 
entering the edit subcommand, INPUT. To 
return to edit mode, enter a null line. (A 
null line is defined by a carriage return 
(or equivalent) that is not preceded by any 
line entered data. For more information on 
the CMS EDIT environment see !~L11Q: ]~11 

Q~iQ~· 

The ECHO environment is entered when the CP 
command ECHO is keyed in. All data lines 
entered in the ECHO environment are 
transmitted unchanged back to the terminal 
from which they were received. 

The RSCS component differs from other 
VM/370 components in that one virtual 
machine has supervisory control of 
resources. Other virtual machines interface 
with the RSCS virtual machine via CP SPOOL 
and TAG commands. These commands and RSCS 
virtual machine commands (and control 
information from HASP/ASP Batch Processors, 

VM/370 System Information 19 



I remote MULTI-LEAVINGl programmable stations ~ 
' I and remote nonprogrammable terminals) 

I control the traffic and destination of 
I spool files, 

Press the Return key (or its equivalent) 
wih· ~hh nodcharacters. entered, to determine ~ 
w ic mo e you are in. 1"7 

You can take various actions to pass 
control from one mode to another. Figures 
1 and 2 indicate the various effects of an 
attention interruption for your virtual 
console. C 
For display terminals the Enter key serves 
the functions of ATTN signaling, and Return 
key function (command line end signal) In 
addition, screen control is provided by the 
Enter key and the Cancel key. Figure 3 
shows this screen control function. For 
more information on screen image control, 
see the Y~Ll]Q: !g£~!n~1 Q§gf§ ~B!£g and 
the Y~LllQ ~QJ1 §Y!22· 

lIBM Unregistered Trademark 
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!~~~~~~-~~~~~~~~~~~~~~--~~~~~~~~~~~~ 

tTerainal receiving outpnt from 
I virtual aachine 
I 

!Keyboard activated for CP input 
I 

!Keyboard activated for input to !Unit exception {UE) status pending; 
I to virtual machine; no data I keyboard activated for CP input 
I entered or all data deleted 
I 
!Keyboard activated 
I virtual machine; 
I entered 

for input to !Device end (DB) status pending; 
some data I keyboard activated for CP input 

I 
I 
!Keyboard entry blocked; 
I executing CP command 
I 

I Attention ignored 
I 

!Keyboard entry blocked; in SLEEPIKeyboard activated for CP input 
I mode entered via command I 
I 
!Keyboard entry blocked; in SLBEPIVirtual machine resumes execution 
I mode entered via Diagnose 
I instruction .___ 



.... "' .... .r= 
IQ 

"' 11 
1-1 (I) 

to 
131 

"' < 
131 

~11oo ' ..., .... w 
llJ r+ -.I 
11 (I) 0 r+ 1:1 

r+ ..., .... 
0 IO oi:i "' .... Hi 

0 
l\Jti:: ii<' 
-Ill 

= G'l 
i:>o "' I-' .... .... i:>o = (I) 
IQ 

Hi 
0 .... 11 = c::: n rn 

"' (I) 
11 
rn 

131 
0 
i:>o 
(I) 

• 

I 
I 
I­

State 

I Terminal receiving. output from 
I CP but not from user command 
I ---~~~~~~~ 

I Terminal receiving output in 
1. response.to CP command , ___ _ 

Action 

l K.eyboard activated for CP input 
I 

!Output line cancelled and in some 
cases command output cancelled 

!Keyboard activated for CP input;IAttention interruption made pending; 
I no data entered or all data I virtual machine running 
I cancelled 
!----

_,Keyboard activated for CP input;IInput line cancelled; keyboard 
I some data entered 1- activated for CP input 
'--~-----~--------------~------------------..-J 
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e • ft . . • 0 0 
.... r-.... I Initial I I Key I I I Resulting I 

IQ I Status I llode I Pressed I Data I Action I Status I i::: 
11 I I 
II> I RUllllillG I CP I ENTER I BONE !Enters console function mode I CPREAD I 
.... I I I I -I 

DATA !Executes.console function I RUNNillG I 
- I 

CllCL I II/A !Clears output area I RUNNING I _.Ctll 
I - I tJ"i::: 

0 .... El I VII I ENTER I BONE I 11 Attn 11 interruption pending I RONNING' I 
< H11--' 11 I I I I 
DI (I) I» 

' I I DATA I "Attn" interruption pending, I RONNING> I 

' "-> 11 .... -1:'3"'= I I I !stack data I I 
...... H I I- I 
0 (I) 0 I I CNCL I N/A !Clears output area I RUNNING I Cl HI 
tll i::: I - I 
""= r+ tll I !!ORE CP/Vll I ENTER I NOllE !Holds screen output I HOLDING I 
Ill 1-'·Cl I I I - I 
r+ 1:1 11 I I I DATA l"Attn 11 interruption pending, I !!ORE I (I) IQ (I) 

II (I) I I I lstack data I I 
n 1:1 I I I 

H DI I I CNCL I N/A I Clears output area, continues I RUNNING I 
1:1 tll 
HI tll I I I 1output I I 
0 I» r+ I -~~~~~~--~! 

11 1:11» I HOLDING CP/VM I ENTER I BOJIE IAllovs screen output to continue I !!ORE I 
El ~ r+ 

I I I» i::: I I -
r+ ('l Ill I I I DATA 111 Attn 11 interrµption pending, stack I HOLDING I .... .,, 

I I I I I data I I 
0 "" I I I I 1:1 -n .,, r+ I I I CNCL I N/A !Clears output area, continues I RONNING• I 

I» .... I I I I 1output I I 
"-> 11 0 L-
U1 r+ 1:1 
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°' .... 

IQ 

.: 
11 

H GI 
ll:J 
IS w 
< 
IS 

' NCtll w ::r-i:: 
-.J 0 .... El 
0 H> .... El .. GI Pl 

N 11 
- bl!'< 

IO H .: GI O .... n Ht 
n .: 
;..:' rt"t11 ..,.n 
Gl 

"' 11 l:l IQ ID .... GI 
p. OP 
GI EK 

(4 
H> ti> 
0 II> .... 
11 "'I» p. .... 
c l:l 
m 0111 
Cll ..., 
11 II» 
Ill .... n 

'U .... 
I» .... 
l"f 0 .... .,, 

• 

liillia1 I I Key I I I Resulting t 
I' stat11s I llode (Pressed! Data I Action I Status I 
f I 
I CPREAD I CP/'111 I l!llTJ!'R I BOlll! I "linll• line retun I BDllllUG• I 
I I I I I 
I I I I DU~A I Executes console function I CPBllAD I 
I I I I 
I I I CRCL I 11/A I Clears output area I CPBllAD I 
I I 
I 'lllREAD I CP/'111 I EllTER I llORE f"Rull" line retnrn I RDRllUG I 
I I I I I 
I I I I DATA I Processes data I llDllllil!G I 
I I I I 
I I I CllCL I 11/A !Clears output area I YllBEAll I 
I I 
I l!OT I I Returns to I 
I ACCEPTED I A previously stacked inpnt buffer is still pending I forner status 
!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

11The status shown is BDlllillG, however, the virtua1 aachine should respond to the 
I Attn vith a read, vhere11pon the status goes to YllREAD • 
1~If a ~ata buffer is already stacked for a virtual aachine, the terainal displays 
I llOT ACCEPTED status before returning to the BDllllillG status. 
j3If you are running vith TERllill.1.L llODE CP (the default for the priaary systea operator) 
I then an attention return is also sade, causing cance11ation 0£ the function. 
I Operators at the Systea/370 llodel 158 console use this function to terainate certain 
I QUERY or DISPLAY functions because the Syste•/370 aodel 158 console does not have a 
I P.1.1 key. 
1•unless yon are the '111/370 primary systen operator or are using the SllT BUii 01 
I option, the statns"retnrns to CP READ for another console function if the preYious 
I read vas £or a conso1e fQ.llction. 
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• 

• 

Before you can use CMS, you must do the 
following: 

• 

• 

Log on with a 
and password. 
should have a 
devices needed 

valid user identification 
The user identification 

directory entry with the 
for a CMS user • 

IPL (initial program load) the CMS 
system by specifying the name of the CMS 
system or the device address of the CMS 
system disk. 

• Have disk space available 
formatted for use by CMS. 

that is 

The logging on procedure is discussed in 
the "VM/370 system Information" section. 
The IPL and disk formatting procedures are 
described in this section. 

After you have logged on the VM/370 system, 
you can IPL an operating system. 

Assume that CMS is the systemname of your 
CMS operating system and that 190 is the 
CMS system disk. You can IPL this CMS 
system with either of the following 
commands: 
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Before you can use CMS in your virtual 
machine, you must have disk space that has 
been formatted for use by CMS. usually, 
the system operator provides formatted disk 
space for a new user. However, you can 
format your own disk space. This 
formatting procedure is performed only when 
new disk space is being initialized for 
your virtual machine; it should not be done 
each time you log on to the system. 
Formatting a disk destroys the contents of 
that disk. 

The disk space for userid PUBS is defined 
in the CP directory as virtual disk 191. 
This virtual disk space is the PUBS A-disk 
(or primary user disk) • If you attempt to 
use CMS before formatting your A-disk, an 
error message is issued. For example, 
assume that you (with userid PUBS) have 
logged on and now want to IPL CMS in your 
virtual machine, but your A-disk (virtual 
address 191) was never formatted. The 
terminal output looks like this: 

llilalld 
CMS •• VERSION n.n mm/dd/yy 

(Press the Return key.) 

Y (19E) R/O. 
DMSACC112S 'A (191) 1 DEVICE ERROR. 
R; T=0.01/0.07 11:25:17 

The 11 Y (19E) R/O. 11 message tells you that 
the CMS system you just loaded (via IPL) 
has a Y-disk at address 19E which is a 
read-only extension of the system disk 
cs-disk). 
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0 The "DEVICE ERROR" message indicates that 
your A-disk (in this example, 191) was not 
correctly formatted prior to use. 

c 

• 

To format your disk, issue the CMS FORMAT 
command 

where 191 indicates the virtual disk 
address, and 11 a 11 indicates that it is the 
A-disk. The FORMAT command then issues 
prompting messages to which you must reply: 

DMSFOR603R FORMAT WILL ERASE ALL FILES 
ON DISK 1 A(191) 1 • DO YOU WISH TO 
CONTINUE? (YES I NO) : 

~"~OR605R ENTER DISK LABEL: 

~9'.-~!1 
FORMATTING DISK 1 A1 • 

1 3 1 CYLINDERS FORMATTED ON 'A (191) 1 • 

R; T=0.15/1.60 11:26:03 

If any files existed, they are erased. The 
disk space, which contains three cylinders, 
is labeled PUBS01. When your PUBS A-disk 
is formatted and the CMS virtual machine is 
operating, you can use CMS to do some C: further setup work. 

If you know your disk is not formatted at 
the time you IPL, enter the commands: 

before pressing the Return key. The error 
message, DMKACC112S, does not appear. You 
should then issue the command 

to format your A-disk. 
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Although you can use CMS without a PROFILE 
EXEC, it is often convenient to use one. 
The PROFILE EXEC is a special EXEC 
procedure that is executed as the first 
command after you IPL CMS. If you vant to 
use the assembler to assemble programs 
under CMS, it is a good idea to include the 
CMS and OS macro library in your PROPILE 
EXEC definition. You can do this by 
putting the appropriate GLOBAL command in 
your PROFILE EXEC. Other additions for 
your PROFILE EXEC might be: 

• The short form of the "Ready" message 
, (R;) • 

• A blip character of "*" to indicate 
seconds of virtual CPU time. 

You create your PROFILE EXEC by using the 
CMS EDIT command. The EDIT command is 
fully described in the !nLJ1Q: J!l1! §~!S!• 

• 
0 

0 

Only the EDIT subcommands used to create 
your PROFILE EXEC are included here. Your 
PROFILE EXEC for userid PUBS may be created 
by issuing the EDIT command with the • 
filename and filetype of "PROFILE EXEC". 
If'the edit program does not find the file 
you specified, it then issues the message 
"NEii PILE: 11 and enters the edit mode. You 
should type "input". llhen the edit program 
responds vi th "INPUT:", you can start It\ 
entering the statements of your PROFILE ~ 
EXEC file. For a description of these 
subcommands, see the ULJ1Q: ll!llI §~!S!· 
The entire terminal listing would appear as 
follows: 
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C ,~ift:~;;.~r<>~$:L~,,~k.~. 

0 

""'· ... 

lfll!;., • 

NEW FILE: 
EDIT: 
:!n~llliti', 
INPUT: 

(Press the Return key to leave INPUT 
mode.) 

EDIT: 
·ns:ti~K 
R; T=0.21/0.84 11:31:37 

Now that your PROFILE EXEC has been created 
and filed, you can verify that it contains 
the desired commands by requesting a copy 
of it at the terminal: 

&CONTROL OFF 
SET RDYMSG SMSG 
GLOBAL MACLIB CMSLIB OSMACRO 
SET BLIP * (1) 

R; T=0.12/0.58 11:32:58 

Note: The PROFILE EXEC does not execute 
immediately (the Ready message is still the 
long message) • The PROFILE EXEC is not 
executed until the next time you issue IPL 
CMS or the next time you type "profile" 
during your terminal session. 

For a more detailed discussion about EXEC, 
see the Y~Ll]Q: ~!~~ ~§g~~§ ~y~~g. 
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• 

This section illustrates 
functions that are useful in 
manipulating CMS files. 

several CMS 
creating and 

First IPL CMS. Note that if you have 
followed the preceding instructions, the 
disk space is already formatted and no 
error message appears. Also, the short 
form of the Ready message types because 
your PROFILE EXEC file is in effect. 

CREATING AN ASSEMBLER LANGUAGE SOURCE FILE 

The program shown in Figure 4 in this 
section is an Assembler Language program 
that reads data from one CMS file and 
writes it to another CMS file. After you 
have logged on the system and issued IPL 
CMS, you can create the program using the 
CMS EDIT facility • 
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Figure 4. sample Assembler Language • 
Program used for Creating a 
Source File (Part 1 of 2) 
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• 
Figure 

~ 
Q 
I'll 

4. Sample Assembler Language 
Program used for Creating a 
source File (Part 2 of 2) 
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' I The Editor (the term applied to the edit • 
I program that is used by the EDIT command), 
I did not find a file with the filename and 
I filetype of MANIP ASSEMBLE, so it created 
I the file for you. Enter the INPUT 
I subcommand so that you can enter your 
I program code into the file. You must issue 0 

the FILE subcommand in order to save your 
program. 

This program (MANIP CSECT) uses several CMS 
macros; when it is assembled, this program 
requires the CMS macro library. However, 
your PROFILE EXEC (for the userid PUBS) has 
specified that the CMS macros be included; 
no further action is necessary to include 
the CMS macros. 

The Load Address (LA) instruction following 
EOF (end-of-file) is inserted only for 
testing; it is deleted after the function 
is tested. 

• 

ASSEMBLING A SOURCE FILE 1 

To assemble the MANIP program, you enter 
the "ASSEMBLE MANIP" command, then wait for • 
the assembler to complete processing: 

ASSEMBLER (F) DONE 

MAN00331 B ERRT 
IEU024 NEAR OPERAND COLUMN 1-UNDEF SYMBOL 

1 STATEMENT FLAGGED IN THIS ASSEMBLY 
8 WAS HIGHEST SEVERITY CODE 

R (00008) ; 

Each asterisk Pl on the second line 
indicates two seconds of virtual CPU time. 
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0 

The message IEU024 indicates an error in 
your program. The line in your program 
containing the error has a sequence number 
of MAN00331. Print your listing file to 
find this line. 

At this point, three files are associated 
with your program. First, the file, MANIP 
ASSEMBLE, contains the sou.rce statements of 
your program. This file was the input used 
by the Assembler Language program. The 
output from the assembler is two permanent 
files. One of these files, MANIP TEXT, 
contains the object module. The other 
file, MANIP LISTING, contains a listing of 
the source statements, assembled machine 
code, and other associated information 
based on the options selected for the 
ASSEMBLE command. 

Since the assembler has detected an error 
in the source code, you must correct the 
error before attempting to execute the 
program. Just as you used the Editor to 
create the assembler file, you also use the 
Editor to change or correct the assembler 
file. When you issue the EDIT MANIP 
ASSEMBLE command this time, the Editor 
finds your file and enters edit mode. Then 
issue the LOCATE subcommand to find the 
line in error. Issue the CHANGE subcommand 
to correct the error and then issue FILE to 
save the corrected program. The terminal 
output as follows: 

ERRT 

·~ ERRET 
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-R; 

Now that the error has been corrected, you 
can assemble the file again: 

1 .. 1 .... 1 
ASSEMBLER (P) DONE 

NO STATEMENTS FLAGGED IN THIS ASSEMBLY 
R; 

This time, the program assembled without 
any assembler-detected errors. The TEXT 
and LISTING files from the previous 
assembly are erased automatically and 
replaced by the new ones from the current 
assembly. 

CREATING A LOAD MODULE 

You can now create a load module 
TEXT file that was created 
assembler. The resulting MODULE 
then be executed. 

i: 111; 1111 

from the 
by the 
file can 

Now, a fourth file, MANIP MODULE, exists. 
This file is in executable form. 
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a, 
v 

• 

once the MODULE file has been created, you 
can begin testing. To execute the MANIP 
MODULE file, issue the MANIP command name, 
plus the file identifiers for the input and 
output files. The input file (MANIP 
ASSEMBLE A1) is to be copied and the 
resulting file is to be called MANIP1 
ASSEMBLE A1. The first test should take 
the branch on the FSREAD error. The 
following error message appears on the 
terminal: 

R (00001); 

then use the Editor to correct 
so that this branch is no 

tau should 
the program 
longer taken. 

EOF EQU * - LA 15 1 7 TEST CODE FOR READ ERROR 

R; 

After the corrected version of the program 
is filed, assemble and execute the program 
again. 

ASSEMBLER (F) DONE 

NO STATEMENTS FLAGGED IN THIS ASSEMBL1 
R; 
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1111• 
R; 

R; 

Now that the testing statement has been 
deleted, and a new MODULE file created', 
further testing of the program can begin. 
First, attempt to copy a file that does not 
exist. ~he file is not found. 

FILE NOT FOUND 
R(00001); 

Then, attempt to copy a file to itself. 
Your program is not equipped to do this; an 
error occurs. 

ERROR CODE 9 IN WRITING FILE. 
R (00001) ; 

Finally, create a new file (MANIP1) from 
your MANIP file. 

R; 

ERASING UNWANTED FILES 

Once testing 
beginning of 
was copied 
MANIP1 file: 

is complete, display the 
MANIP1 to make sure that it 

correctly, then delete the 
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c 

0 

l!ANIP 

R; 

CSECT 
PRINT 
SAVE 
BALR 
USING 

NO GEN 
(14,12),,* 
12,0 

*, 12 ESTABLISH ADDRESSABILITY 

The LISTFILE command can then be issued to 
make sure the file was erased: 

R• . 

PRINTING 

When you want to print your program 
listing, you should first check the output 
status of your virtual printer by entering: 

A COPY 01 
R; 

Since output class A is acceptable for 
program listings, print the LISTING file: 

You can also print the LISTING file by 
specifying the PRINT option when you issue 
the ASSEMBLE command. Once the LISTING 
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file is printed, it can be erased. Also, tt 
you may want to erase the TEXT file from 
which the MODULE file was generated: 

PUNCHING 

If other users want to use your MANIP 
program, send it to them by changing the 
destination of your virtual punch, then 
punch the MANIP TEXT file. use the CMS 
COPYFILE or MOVEFILB commands to transfer 
the MANIP MODULE file to another user. For 
example, suppose the user PAYROLL wanted to 
use the MANIP program. You could send 
PAYROLL a copy Of the TEXT file by 
entering: 

PAYROLL 
R; 
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c READING 

c 

c 

c 

c, 

When the user PAYROLL 
system, the following 
the logon procedure: 

logs on the VM/370 
message types during 

FILES: 001 RDR, NO PRT, NO PUN 

To read in this file, the PAYROLL user must 
IPL CMS and issue the command: 

~~a'.(!,'* 
:READ MANIP TEXT Al PUBS mm/dd/yy 13:29:03 
R; 

Note, however, that the PAYROLL user can 
decide whether or not he wants the file 
before he reads it by invoking the command: 

FILE CLS RECDS ORIGIN DATE TIME NAME TYPE 
029 A 00051 PUBS 11/30/72 13:29:03 MANIP TEXT 

If the PAYROLL user does not want the file, 
he can purge it from his reader, as 
follows: 

;-ilf~~'.:11~~1~~ (or purge reader 029) 
0001 FILE PURGED 

CMS can be used for many other purposes. 
Those functions illustrated in the previous 
discussion are intended to help the new 
VM/370 user become acquainted with the 
system and its capabilities. Once you are 
familiar with these commands and functions, 
you have a sound base upon which to build a 
more thorough understanding of the VM/370 
system. 
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Figure 5 relates CMS commands, method of 
specifying filemode, and criteria used in 
choosing a disk directory for reading and 
writing. ~ 

The Filemode column indicates how to 
specify the filemode on the command line. 
The symbols used are: 

li.I!!!l2.2l 
command 

fm 

* 

d 

!il!~!!.!!!.fl 
CMS command name 

Explicit filemode letter can be 
specified 

Write disk to Read disk 

Refer to all disks in a set 
search order 

Default mode: let system 
determine where to go 

Null mode; unable to specify 
filemode letter in this command 

• 

The Reading column indicates the disks that .,, 
CMS searches when looking for the file to . 
be read. The symbols used are: 

fm 

*R 

I A 

,!!!5!!!.!ruJ 
Not applicable, command does 
not cause any reading to be 
done 

Read from the specified disk 

Refer to all disks in the 
standard search order 

Read only from the primary disk 
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0 

§.Il!B.21 
1R 

*cuu 

~!1g.!!!.!!.9 
Read from the primary disk and 
its extensions 

All occurrences of the address 

The Writing column indicates the disks that 
CMS attempts to write the file to. The 
symbols used are: 

N/A 

fill 

R 

*W 

1W 

cuu 

*WS 

*1 

cw 

Not applicable, command does 
not cause any writing to be 
done 

Write onto the specified disk 

Write onto the disk from which 
a file was read (or its parent) 

Choose any read/write disk in 
the standard search pattern 

Attempt to write onto 
primary disk 

the 

Write to the specified address 

First read/write disk 
enough space 

with 

First disk where file is found 
if disk is in read/write status 

Attempts to write on the disk 
from which the file was read. 
If the disk is read-only, no 
writing is done. 
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r , • I Command Filemodel Reading Writing I 
I I 
I ACCESS mode fm N/A I 
I d 1R N/A I 
I I 

ASll3705 *R R, 1W ,*W I 0 I 
ASSEMBLE *R R,1W,*W I 

I 
COBOLt *R R, 1W ,*W I 

I 
COii PARE fm fm N/A I G * *R N/A 

CONVERT1 fm fm fm 

COPY FILE fm fm fm 
N/A R 

* *R cw 

CP N/A N/A 

DEBUG N/A N/A 

DIRECT 

DISK DUllP fm fm N/A 
* *R N/A 
d A N/A • DISK LOAD N/A 1W 

EDIT fm fm fm 
* *R R 
d 1R R 

1IBll Program Product c 
L---

Figure s. Disk Determination ('Part 1 of S) 

• 
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c ,-
Command Pile11odel Reading Writing 

ERASE fm N/A fm 
* N/A *W 

c d N/A 1W 
EXEC *R N/A 

PILEDEF fm fm fm 
d 1R 1W 
* *R N/A 

FORl!AT mode N/A fm 

0 FORTGI1 *R R,*W 

FORTHXl *R R,*W 

GENDIRT N/A N/A 

GEN MOD fm N/A fm 
* N/A 1W 
d N/A 1W 

GEN3705 *R 1W 

GLOBAL N/A N/A 

GOFORTl *R R,*W 

c INCLUDE *R 1W 

LISTDS 

LISTFILE fm fm 1W 
* *R 1W 

c I d A 1W 

LKED *R R,1W,*W 

LOAD *R 1W 

lIBl'I Program Product 

~ Figure 5. Disk Determination (Part 2 of 5) 
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r------------------------, 
Command I Filemodej Reading I Writing I 
------ I 

LOADMOD *R N/A I 

MACLIB 

MOD MAP 

MOVEFILE 

NCPDUMP 

I PLICl 
I 
I PLICRl 
I 
I PLIOPTl 
I 
I PRINT 
I 
I 
I 
I PUNCH 
I 
I 
I 
! QUERY 
I 
I READCARD 
I 
I 
I 
I RELEASE 
I 
I 

fm fm N/A I 

fm 
d 

* 
fm 
d 

* 

fm 
d 

* 

mode 

*R 

*R 

N/A 

*R 

*R 

*R 

*R 

fm 
1R 
*R 

fm 
1R 
*R 

N/A 

N/A 
N/A 
N/A 

*cuu 
fm 

R,1W 

N/A 

N/A 

111 

I 
I 
I 
I 
I 
I 
I 
I 
I 

R,1W,*W I 
I 

R,111,*ll I 
I 

R,111,*W I 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

fm 
111 
1 ii 

cuu 
fm 

I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 

I RENAME fm fm fm 
I * *R N/A 
I N/A R 
I I I I I 
!-----------------------------------! 
I lIBM Program Product I 
L------------------------------.--J 

Figure 5. Disk Determination (Part 3 of 5) 
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c/ r----------------------------, 
Command I Filemodel Reading I llri ting I 

---------------------------
RUN fm fm N/A 

* *R N/A 
d 1R N/A 

g, 
SAVENCP *R N/A 

SCRIPT2 *R 111 

SET N/A N/A 

c, SORT fm fm fm 
' * *R R, 1W 

START N/A 1 ii 

STATE fm N/A N/A 
* N/A N/A 
d N/A N/A 

SVCTRACE N/A N/A 

SYNONYM fm fm N/A 
* *R N/A 
d 1R N/A 

TAPE DUMP fm fm N/A 
* *R N/A 

C: d 1R N/A 
TAPE LOAD fm N/A fm 

I d N/A 1W 
I TAPE SCAN N/A N/A 
I TAPE SKIP I N/A N/A 
I I 

~ I TAPPDS I fm N/A fm 
I I d N/A 111 
I 
11rn11 Program Product 
121511 User Installed Program (IUP) 
L _.J 

(j 
Figure 5. Disk Determination (Part 4 of 5) 
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.---- • I Command Filemodel Reading Writing 
1---
I TESTCOBl I *R R,1W,*W 
I TESTFORTll *R * 1 •* ws 
I I 
I TXTLIB I *R R, 1 W 0 I I 
I TYPE I fm fm N/A 
I I * *R N/A 
I I d 1R N/A 
I I 
I UPDATE I *R R, 1W • I I fm fm fm,R, 1W I 
I I d 1R 1W I 
I I * *R R,1W I 
I VSBASICl I *R R, 1W I 
I I I 
I ZAP I *R R I 
I I 
I lIBM Program Product I 
L---

Figure 5. Disk Determination (Part 5 of 5) 

• 
c 

• 
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Figure 6 shows filetypes that have special 
uses in CMS~ 

Using CMS 51 



.- ----, • I I 
I Filetype Command Usage Filename I 

ASSEMBLE I ASSEMBLE Input fn 
I 
I • ASM3705 IASM3705 Input fn 
! GEN3705 output fn (nn) 

lUXxxxx UPDATE Input fn 

BAS DATA BASIC Execu- fn • execution ti on 
time 
files 

BASIC BASIC Input fn 

CMSUT 1 READCARD Inter- READCARD 
COPYFILE mediate COPY FILE 
DISK work DISK 
TAPE file TAPE 
UPiiATE fn 
INCLUDE DMSLDR 

!LOAD DMSLDR 
I MACLIB DMSLBM 
I • CNTRL I UPDATE I Input fn 
I I 

COBOL ICOBOLl I Input fn 
I I 

COPY IMACLIB I Input fn 
I I 

I c llIBM Program Product 
L ___. 
Figure 6. Reserved Filetypes (Part 1 Of 4) 

• 
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c r------------------------------, 
I Format I I 
I RECFlll LRECL I Contents I 
1------------------------1 
I F 80 I Assembler Language I 
I I source statements I 
I I I 
I F 80 I 3704/3705 assembler I 
I F 80 I source statements I 
I I I 
I F 80 I Auxiliary update I 
I I file I 
I I I 
I U 53440 User input and output I c 
I files I 
I I 
I F 5256 BASIC language I 
I source statements 
I 
I 
I 

F 80 

C: 
F 80 control file update 

F 80 COBOL source statements 

F 80 COPY control cards 

e and macro definitions 

L----- --' 
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r---- • I 
Filename 1. Filetype command usage 

1---
I DIRECT (DIRECT (Input I fn 
I I I I 

0 I EXEC (EXEC (Input I fn 
I ILISTFILE (Output I CMS 

IGEN3705 (Output I fn 
I I I 

FREEFORT IGOFORTl Input I fn 
I I 
I I G FORTRAN (FORTGil Input I fn 
I FORTHXI I 

GO FOR Tl I 
TESTFORTl I 

I 
FTnnF001 FORTRAN Input/ I fn 

execution Output I 
I I 
I LISTING ASSEMBLE output I fn 
I ASM3705 !Output I fn 
I GO FOR Tl I I 
I FORTGil I I 
I FORTHXl I I 
I COBOL' (Output I fn 
I PLICl I I 
I PLICRl I I 
I (PLIOPTl (Output I fn • I I TESTCOBl !Input I fn 
I I I .1 
I I I I 
I I I .1 

ILK EDIT )LKED (Output I f.n 
I I I I c (LOADLIB ILKED !Output I fn 
I IZAP (Input I fn 
I I I I 
(MACLIB (GLOBAL I Library I fn 
I (MACLIB (Input/ I fn 
I I I output I 
1---- -----1 • 11IB~ Program Product I 
L--.---· ---I 

l'igure 6. Reserved Filetypes (Part 2 of 4) 
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(""---------------------------------, 
Format I I 

---------------1 I 
RECFMI LRECL I Contents I 

F I 80 1user Directory entries c, I I 
F I 80 IEXEC statements 

I I 
I I 
I I 

v I <:;81 iFREEFORM FORTRAN 

c I ! source statements 
I I 

F I 80 !FORTRAN source 
I I statements 
I I 
I I 
I I 
I 1user input and output 
I I files 
I I 

F I 121 I Processor printed I 
I I output I 
I I I 
I I I 
I I I 
I I I 
I I I 

c I I I 
I I I 

F I 121 I COBOL processor output I 
I I used as input to SOURCE I 
I I subcommand of TESTCOB I 
I I I 

c I I I 
F I 121 (Listing I 

I I I 
v I <:;260 13704/3705 control I 

I I program load modules I 
I I I 

Library contains1Macro definitions I 

c dictionary and I Macro definitions I 
members I I 

L ___. 
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r- --------, • I I 
I File type command Usage Filename I 
I -----1 
I MACRO IMACLIB I Input fn I 
I I I I 
IMAP I INCLUDE 1output LOAD I .I I !LOAD (Output LOAD I 

IMACLIB output fn I 
fTXTLIB Output fn I 
I I 

!!EMO I I 
I I • MODULE IGENMOD Output fn I 

LOADMOD Input fn I 
MOD MAP Input fn I 

I 
PLI or PLIOPT1 Input fn I 
PLIOPT PLIC Input fn I 

PLICR Input fn I 
I 

SCRIPT SCRIPTZ I Input fn I 
I I 
I I 

SYNONYM SYNONYM !Refer- fn I 
I ence I 
I I 

SYSUT1 ASM3705 (Work fn I 
SYSUT2 ASSEMBLE I Work fn I 
SYSUT3 COBOL1 1work fn I • LKED 1work fn I 

PLIOPTl lliork fn I 
I I I 
ISUSUT4 COBOLl I Work fn I 
I LKED I I 
I PLIC I I 
I P1ICR I I c I ITESTCOBl I Input I 
I I I I 
I I I I 
ITESTFORT iTESTFORTl !Output fn I 
I I 
1•IBM Program Product I • 12raM User Installed Program (IUP) I 
L- _J 

Figure 6. Reserved Filetypes (Part 3 of 4) 
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c ,.--- -, 
~ I format I 

I I 
I RECFMI LRECL Contents I 
I -I 
I F 80 !Macro definitions I 

c I I I 
I !Module map I 
I !Module map 
I !Library map 
I !Library map 
I I 
I F 80 I c I I 
I v INonrelocatable 
I I object file 
I I 
I I 
I F PL/I source 
I statements 
I 
I 
I v :5133 Input to SCRIPT 
I processor 
I 
I F 80 Command name 
I synonyms 
I 
I 

c I 
I 
I 
! 
I 
I F 80 
I c I 
I 
I 512 Used as input to 
I TESTCOB 
I 
I VB 125 Processor printed 

c I output 
I 
L--- _J 
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r • I 
I Filetype command Usage Filename 
I 
TEXT I ASSEMBLE 1output fn 

IASM3705 1output fn 
I I 0 I I 
I I 
1,COBOL1 !Output fn 
I GEN3705 1output fn (Ln) 
I I 
I I • I INCLUDE !Input fn 
I LKED I Input fn 
I I 
!LOAD !Input fn 
IPLIOPT1 !Output fn 
I TXTLI.B I Input fn 
I GO FOR Tl !Output fn 
I FORTGil !Output 
IFORTHXl !Output 
ITEXTFORT1 !Input 
I I 

TXTLIB I GLOBAL I Library fn 
ITXTLIB !Output fn 
I I 
I I 

UPDATE I UPDATE !Input fn 
I I • UPDLOG I UPDATE !Output fn 
I I 

IVSBASIC IVSBASICl !Input fn 
I I I 
I I I 
IVSBDATA IVSBDATA l_Execu- fn 
I I I ti on 
I I I time 
I I I files 
I 
j 1 IBM Program Products 
L ____. 
Figure 6. Reserved Filetypes (Part 4 of 4) • 
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c r -, 
I Format I I 
1---------1 I 
I RECFl!I LRECL I Contents I ----

F 80 I Object code 

0 F 80 13704/3705 source code 
I and job control 
I language statements 
I 
!Object code 

F 80 !Linkage editor 

c I control statements 
I for 3704/3705 
I control programs 
!Object code 
!Object code and 
I LKED control cards 
!Object code 
!Object code 
!Object code 
!Object file 
I 
I 
I 
I 

Library contains I Object decks 
dictionary and I 
members I 

c I 
F 80 I UPDATE control cards 

I 
F I UPDATE log 

I 
I 

c I 
F 5256 IVSBASIC language 

I sour.ce statements 
I 

v 5140 IVSBASIC user input/ 
I output files 
I 

() I 
_.J 

Using CllS 59 



If a condition arises during execution of a 
CMS command that resu1ts in the display of 
a Warning, Error, severe Error, or Terminal 
Error message, the CMS command passes a O 
nonzero return code to register 15. CMS 
return codes (RC) are assigned as follows: 

RC ~,g~!!l!!.9 
-4 The user did not specify all the 

conditions necessary to execute the O· 
command as intended. Execution of 
the command continues; however the 
result may or may not be as the user 
intended. 

8 Device errors occurred for which a 
Warning message is issued, or 
Errors have been introduced into the 
output file. 

12 Errors have been found in the input 
file. 

20 An invalid character 
fileid. Valid characters 
A-Z, *, ill, t, a-z. 

is fn 
are: 

the 
0-9, 

24 The user did not specify the command • 
line correctly. 

28 

32 

36 

Error occurred while trying to 
access, or manipulate, a user's 
files; for example, file not found. 

The user's file is not in the 
expected format, or 
The user's file does not contain the 
expected information. 

Error occurred to the user's devices 
for which he is responsible. For 
example, a disk is in read-only 
status, and needs to be in write 
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c 

c 

c 

40 

88 

status in order to write out a 
file. 

A functional error occurred during 
execution of the command for which 
the user is responsible, or 
The user failed to supply all the 
necessary conditions for executing 
the command, or 
End-of-file, end-of-tape (where 
applicable) • 

A CMS system restriction prevented 
execution of the command, or 
The function requested is an 
unsupported feature, or 
The device requested is an 
unsupported device. 

100 Input/output device errors. 

104 A functional error occurred during 
execution of the command for which 
the system is responsible. 

256 All unexpected errors for which the 
system is responsible; that is, 
Terminal Error messages. 

If no Warning, Error, severe Error, or 
Terminal Error messages are generated 
during execution of the command, the return 
code passed to register 15 is zero. 

Commands that invoke Program Products 
pass the return code set by the program in 
register 15 to the user. This code may 
have the same number as a CMS code 
described above; however, it will have been 
redefined by the Program Product or 
compiler in operation. 
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Return f.QQ~§ f!;..QQ]!f.§Q .It.I :t.h.§ gL§ .!21JUlf! • ~Q~~~i!£ 

RC !!~2.!ll:!!g -1 Invalid filename, or file not 
found. 0 

2 Error loading the directory. 

3 Invalid option from CMS. 

4 Directory not swapped, user not l't,, 
privilege class A, B, or C. .., 

5 Directory not swapped, system (old) 
directory locked. 

6 ~irectory not swapped, the directory 
in use by the system is not the 
updated directory. 

lxx Error in the CMS RDBUF routine. 

2xx Error in the CMS TYPLIN routine. 

xx is the CMS routine return code. 

Return f.Q.Q.§§ 1'.£2£.!:!f.§.Q .QI .th.§ f.!:!2 .QQ!! 
fQ!!~ii£ 

RC !!..§2!!l:!!.9 --, Invalid filename, or file not 
found. 

2 Error in executing the program. 

3 Flagged DASD (Direct 
Device) track. 

Access Storage 

4 Permanent tape or DASO I/O error. 

62 IBM VM/370: Quick Guide for Users 

• 
c 

• 



c 

c 

c 

RC .!HHU!i.!!!l -,xx Error in the PRINTIO routine. 

2xx Error in the CON READ routine. 

3xx Error in the RDBUF routine. 

lllCX Error in the TYPLIN routine. 

~h~!~= 

xx is the CMS routine return code. 

commands or functions of commands passed to 
CP pass the return code sent back by CP to 
register 15. For example, if the user is 
in CMS mode and invokes the CP command 
LINK: 

\lfl~i~\ 
CMS VERSION 1.0 mm/dd/yy 

The user has entered the CP command LINK to 
userid *· That means the user's own 
directory is searched for device vaddr1. 
Vaddr2 is the virtual address to be 
assigned to the device for this virtual 
machine. Read-only access is requested. No 
password is required because the user has 
linked to one of his own disks. 

The result may be 

R; which indicates successful 
execution. 

R(nnnnn); which indicates an error. 
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If nnnnn contains a 
described previously), 
in CMS. 

CMS return code (as 
the error occurred 

If nnnnn contains a CP message 
identification (see "CP Error Message 
Numbers,"), the error occurred in CP. 

The return code may be used by a systems 
programmer in the DEBUG subcommand and also 
in EXEC procedures. See the Y~LllQ: EXEC 
Q~~£~~ ~~!Q~ for a description of -the 
&RETCODE special variable. 

In this publication, the terms "return 
code" and "completion code" are 
synonymous. 
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c 

c 

c 

The following list contains all the CP, 
RSCS, and CMS commands and the VM/370 
service aids; a brief description precedes 
a syntactic representation of each 
command. The commands and subcommands are 
shown in uppercase and lowercase; the 
uppercase represents the minimum truncation 

I of the command or keyword operand that the 
I system accepts. An all lowercase operand 
I indicates a user or system supplied 
I variable value. Examples: raddr (real 
I address)rOOE, fn (filename)=HISTORY1. 
~ Where operands are between braces (( }) only 
I one must be selected. Where operands are 
I between brackets ([ ]l only one or none can 
I be selected. The underscored operand (_) 
I between brackets is the system selected 
I default value if another operand is not 
I selected. In this text a vertical bar (I) 
I indicates the separation of operands 
I between brackets and braces. See the 
!~LJlQ: ~2mm£n~ 1£ng~£gg ~~!~~ 12£ General 
Q§~£§, for an explanation of --other 
notational conventions. 
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°' °' 
J 

HI 
t:111 
31 
<I 
m 

' w 
..,i 
0 

IO 
i::: ..... 
0 
~ 

~ ..... 
~ 
ft) 

H> 
0 
11 

Cl 
Ill' 
ID 
l"l 
flt 

--~~~~~~~·~~~~~~~~~~~~~~~~~~~~~, 

I Description I Format I 
I ·~~~~~--~~~~~~~~~( I 
I! CP Class Any 
I Permits cm111ents 
I 
I* CMS 
I- Permits comments 
I 
llCP Any 
1-lixecutes a CP co•mand 
I 
1!££.ll§J! C!IS 
I Defines direct access space to a 
f C!IS virtual machine and relates 
I it to a logical directory • 
I 
I. 
I ACliT CP Class A 
,--creates· accounting records. 
I 
l ADS TOI? CP Class G 
,--Halts the virtual machine's 
I execntion. 
l 

• ., 

I* any comment I 
I I 
I I 
I* any comment I 
I I 
I I 
(#CP [commandline1 [#commandline2i ••• ]] I 
I I 
I I 
(ACcess [ cuu mode [/ext [ fn [ft [ fm ] ] ]] ] [ {options ••• [) ]] I 
I I 
I I 
I 21!!!2!!§: I 
([liOPROF(ERASE][HODISK] I 
I I 
(ACBT { ALL(userid1 userid2 ••• } I 
I I 
I I 
(ADSTOI? { hexlocWFF } I 
I I 
I I 
I I 

• • 0 • 



Ul 

" a 
s 
Pl ,., 
'< 

0 
Hi 

< 
"" " w 
-.J 
0 

n 
0 
s 
s 
Pl 
i:i 

°' Cl> 

"" -.J 

~ fl) t\ ., ft 
r 
IASM3705 CMS 
,--Invokes 3705 assembler. 
I 
I 
I 
I 
I 
I 
!ASSEMBLE CMS 
,--IllVOkes the system assembler. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L.~~~~~~ 

I ASM3705 fn [ (options ••• [) ) ] 
I 
I 
I 
I 
I 
i 
I 

2E!ism.§: 
[ XJl.~E I NOXREF] [ .!:Q!Q I NOLOAD] 
[RENTIJ!Q!l.]J!IJ [.!:!§!INOLISTJ 
[DECK IJ!QQ]f~] [PRINT I].!§~ I NO PRINT J 
[.!:!.!!~£.!!! 221LINECNT nn] 

I Assemble fn [ (options ••• [) ) ] 
I 
11!§!ing ~2n!~21 2E!i2n§: 
l[!J<Q!i.!flNOALOGICJ [ MLOGICIJ!Q.!!!&!iff J 
I[ J:!.§1' I NOESD] [!!;!:]I NORLD ] 
l[.!:!glNOLISTJ [LIBMACIJ!Q.!:!Jl.!!!f ] 
l[MCALLIJ!Q.!!f!.!:.!:J [!.!:!Q JQliFLAG nnn] 
1(.!:!.!!~£.QJ!J! J2211LINECOUN (nn)] 
l[Q!§~IPRINTINOPRINT] 
l[X!l.~E JEJ!.!:.!:l!XREF (SHORT) !NOXREFJ 
I 
12Y!EY! £2n!~2! 2E!i2n§: 
l[DECKIJ!QQ]f~] (QJll]f!INOOBJECT] 
I[ TEST l.!!Q!]§!] 
I 
l§!§!]filt QE!!Q~§: 
I [ .!!J!!!!!]!l. I NONU M] 
l[!]Jl.~.!!!!J.INOTERMJ 
I 
I 2~.h.S:!. 2£!.!2!!§: 

[§!]!!I NOST MT] 

l[!.!:1QJ!INOALIGNJ [llJ!E§!E~ J§!QliBUFSIZE (MIN) J 
l[RENTl.!!Q!l.]J!!J [SYSPARM (string)ISYSPARM (?)ISYSPARM ()] 

~ 



°' I Description I Format 00 
I I 
I ATTACH CP Class B lATTach raddr (To) {userid [As} vaddr (R(/O)]} 

H I Attaches a real device to a I SYSTEM (As) valid 
tJI I specified user or to the system. I 
Ill I I 
cl !ATTACH CHANBEL CP Class B IATTach CHANnel c (To) (useridl*] ----- -----
Ill I Attaches a channel to a I 

' I designated user. I w ., I ...i 
0 l!TI!! CP Class G IATTN 

I Makes attention interruption I 
I pending. I 

0 I I 
i::: 1!!!£!2f!£ CP Class D lf!:i!!1fil: ~_!!'.!;,: r , . f.!!!!£!! Pora at: ..... I Restarts a current spool file. IBAckspac raddr I Pile I • B_Ackspac r addr [ ll:lli] 
0 
:><' I I I pages( 

I I I 1 I 
G'l I I L i 
i::: I I ..... 
i::o.I IBACKSPAC RSCS IBAckspac [ linkid ][ !!ll(nnn J -----CD I I Restarts spool file processing atf 

·1-111 I the beginning or at the back- I 
o I I spaced point. I 
t'f· I I 
c I !!!21!! CP Class G !Begin [herloc} 
{/l I Starts the execution of a virtual! 
CD I aachine. I 
11 I I {/l 

• ft • • • • 



~ 0 .., . 0 0 e 
I I r , I 

I IJ;!!!!§J CP CLASS D ICBanqe 1useridt rLass c1} I 
I I Alters tbe attributes of a closed& ISYSTBll I Reader spoolid CLass c2 I 
I I spool file. I L , lLL I 
l I I r , I 
I I I IBUe{fn [ft)}ll 
I I I I dsna•e 11 
I I I L , I 

· I I I {Printer}{CLass c1} CLass c2 I 
:11 I I POncb s·poolid copy nn I 
• l I I JILL r , I 
• t I I IBOld I I 
f; I I I IBOBoldl I 
"4 I I I L J I 
0 I I I D:Ist dist I 
Hi I I I r , I 

I I I ISYS I I 
•t I I I BOSYSI I 
"!t I I L , I 
wl I I I 
... , 1£!!!!l!J CP CLASS G ICBanqe ..... {"'"~or .. "°' \ r ' 1 
C)I I Alters the attributes of a closed! Printer spoolid copy nn lffl•e{fn [ft]}I I 
ol I spool file. I POnch ALL r 1 I dsnue I I 
o I I I tBOld I L J I 
• t I I IROHold I I 
I: I I I L J I 
ts I I I D:Ist dist I 
Ao I I I 
Ul J 

°' '° \ 



-.l 
0 

HI 
txs I 
::i: I 
<I 
Cll i 
~I 
-.l 
0 

IO = ..... 
n 
:><" 

Cil 

~ .. 
p. I 
<D 1 
Hi I 
OI ..,, 
Cl 
111 I 
(I) 
H 
Ill 

I Description I Format 
1~~~~~~--~~~~~~~~~ !-.~~~~~~~~~~~~--~~~~~~~~~ 

I I 
I CHANGE 
,-~iters the attributes of a 

RSCS ICHange [linkid] spoolidlPRiority 
CLass 

nn 
c 
nn 

Name I fn [ft ]I 
r , i 

I spool file. 
I 
I 
I 

closed I 
I 
I 
I 
I 

!CLOSE CP Class G 
,--Terminates spooling operations 

I 
ICLose 
I I on a virtual reader, printer, or 

I punch. 
I 
I 
I 
I 
I 
I 
1£.@ 

I 
I 
I 
1. 
I 
I 
I 

RSCS I 

Reader 
vaddr 

Printer 
PUnch 
vaddr 
CON sole 

copy 
BOld 
NOHold 
DI st distcode 

[ HOld I ROHold] 

PUrge 
r , 
IHOld I 
IROHoldl 
L ~ 

, 
I 

[Dist distcode] I 
r , I 
I RAme { fn [ft l}ll 
I dsame 11 
L ' ' 

I Controls the logging of I/O 
I activity on a specified RSCS 
I link or passes control 

ICMS linkid {textlLOGINOLOG} 
I 

I information to remote batch 
I processor. 
I 
1£~§~!I.£H CMS 
I Invokes the CMS Batch Facility, 
I creating a virtual machine 
I running in batch mode. 

I 
I 
I 
I 
iCKSBATCH [sysname) 
I 
I 
I 

I dsname I 
L , 

L~~-- ~~~~~~~.,...-~~~~~~~--~~~~~~~~~~~~~--~~~~· 
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fl> 
l:l • • Ill 
11 .. 
C) 

"' Cl 
IS 

' "" ...a 
0 

g 
Ill • lit 
1:1 
Qo 
Ill 

...J 

\ 
... 

~ 0 e 0 0 
1£9!!?!!.!! CllS 1co11pare fileidt fileid2 [(COL H-DD()]] 
I Co•pares all or part of records I 
I in two existing files. I 
I I 
ICOPIPILB CllS I COPYfile fileid 1 fileid2 ••• ][ fileido] [ (options ••• [ ) ] ] 
I Copies files according to I 
t operaad specifications. 12l!ll2!!§: 
I l{Type ] [OLDDate) [RBCh P) [BOPBoapt) [TRI.OS] 
I l[!!!llI.J!.!!] [!!.!!!~] [BBCh Y) [PBoapt ] 
I I 
I Ir , 
I llUPcase I 
I ULOvcasel 
I IL , 
I I 
I Ir , 
I 11 RBPlacel 
I llOYly I 
I 11.lPpend I 
I 11!!.!!!!il!I 
I IL , 
I I 
I I 
lfQUPLJ! CP Class G I 

r , r 
I Pio• recno I I FOR recno 
IPRLabel xxxxxxxzl ITOLabel xxzzzzzxt 
L .J L .J 

r , 
!Pill c I 
!Pill hhl 
l.li!! !QI 
L , 

r , 
{TRUnc ] IP.let I [BBcdic] 
[ .!Q!Runs;] I UIPackl 

L J 

r , 
[ LB eel DD] I SPecs I 

lllOSPecs I 
L J 

I Connects virtual channel to ICOUPLB vaddr1 [To] userid vaddr2 
I channel adapters. I 
I I 
lff CP Class lny ICP [coaaandline] 
I Peraits.execution of CP coaaands I 
I within your privilege class. I 

" 



jj. I Description I Format 
I 1~~~~~~~~~~~~~~~~--~~~· 

ICP CMS ICP [commandline] 
H 
ti! 
C3ll 

I Permits entry of CP console func-1 
I tions from the CftS environment. I 
I I 
I I < 

C3ll 

' ~I 
1£PBR!f CP Class C, B, and P ICPEREP 

r , 
IIO I 
IMC I 
l!lll 

[HIST] [TAPIR] 
r , 
ICLEARALLI 
ICLEARIO I 
ICLEARMC I 
L J 

I Invokes CPEBEP service aid to I 
I process Vft/370 error recordings. I 

0 I I 
I I 
I I 

o I I 
i:: I I 
~· l!!Q CP Class E IDCP 
="' I Displays real processor storage I 

I on the terminal. · I 
~ I I 
I"• I I 
"" I I 
di I I 

I I 

L J 

[HELP] 

r ,r r ,, 
ILhexloc 111{-}I hexloc2 I I 
1Thexloc111 : I END I I 
I hexloc111 L --- J I 
I .Q 11 r , I 
L J I {. }I bytecount I I 

I I END I I 
L L --- J J 

HI 
0 
11 
•-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~-

0 
rn 
Ill 
rn 

• ft • • • • 



Ul 

"' a 
a 
pi 
H 
'< 

0 
Hl 

< 
~I 
w 
-.j 

01 
<1 
0 
a 
a 
pi 
1:::1 

"" Ul 

-.j 

w 

~ 0 ~ 

IDDR CMS 
1--Dumps, restores, or copies data 
I between DASD devices and tape 
I devices. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L~~~~~~~~~~~~~~ 

IDDR [fn [ft [fmJ_!]J] 
I 
l!LQ Q§.filli!.!2l! 2i~i~~~ni§: 
I r , 

ft 0 

I{ IN put } 
I OUTput 

cuu type Jvolser I [ (options ••• [)]] 
I al tape I 

I 
IQ.E1i2J!§: 
Ir , r , r i 

llSKip nn I IREWindJ JMOde 62501 
I IMOde denl ILEave I IMOde 16001 
IL , IQ~lQ~QI IMOde 8001 
I L .J L .J 

ISYSPRINT control Statement: 1SYSprint cuu---- ---------
1 
!Function Control statements: 
-----~- -~---- --~~----

1 r 
l{DUmp }lcyll [To) [cy12[Reorder) [To) 
I copy I CPv ol 
I REstore INUcleus 
I IALL I L---

ITYPE and PRINT Function Statements: ---- --- ----- -------- ~--------
1 r r ,, 

, 
[ cyl3])1 

I 
I 
I 

1" 

l{PRint} cyll lhhl lrrlll[To cy12 [hh2[rr2]]][ (options ••• [)]] 
I TYpe I .Q I .Q 11 
I L l .J.J 

19Ei.i.QJ!§: 
I [Hex] [Graphic] [Count] 



-.J 
# 

H 
ti! 
Ill 

cl 
Ill 

' w 
-.J 
0 

10 
~ ... 
n 
:irl 
Q 
,,:: ... 
Qi 
CD 

Ii> I 
o I 
t'I 

c: 
Ill 
ID 
t'I 
Ill 

I Description I Format I 
I I I 
l.!!Jfil!.!l CllS DEBUG I 
I· Enters the DEBUG environment to DEBUG environment entered; the formats of 1 
I perform program analysis and each DEBUG subcommand are as follows: I 
I repair. I 
I I 
I Stops program execution. Bl!eak id {symbolthexloc} I 
I I 
I Types the Channel Address llord CAii t 
I (Clll) • I 
I l 
l Types the Channel Statns llord CSll I 
J (CSll). I 
I I 
I I r , I 
t Assigns a symbolic name to a I DE!'ine symbol hexloc I bytecountl I 
I specific storage address. I · 1 ! I t 
I I L • I 
·I I r • r , I 
I Dumps· the contents of storage I ·DDmp I symbol 1 I J syabol2 I I 
I locations to the virtual I I he:tloc1 t I hexloc2 I [ ident] t 
I printer. I I 9 I I * I I 
I I I I I 32 I I 
I I L • L • I 
I I I 
I I r , I 
I Bxits from the DEBUG t GO I symbol ·1 I 
I e11v ironment. I t hexloc I I 
I I L • I 

• • • • • • 



en 
Cl • El 
I» 
11 
~ 

0 ..... 
·< 
m 

' ~. 
Of 

g 
El 
El 
I» 
I:' : 
..,i 
UI 

.., 0 " .-
1 I 
I Types the contents of the I 
I specified general registers. I 
I I 
I Returns to CBS environaent. I 
I I 
I sets a base address. I 
I I 
I Displays old PS11. I 
I I 
I Returns to CBS environaent. I 
I I 
I Caanges the contents of the I 
I specified register or location.t 
I I 
I I 
I I 
I stores inforaation in the I 
I specified victual location. t 
I I 

0 

GPR reg1 [ reg2] 

BX 

ORigin 

PS11 

RE Turn 

SET { 

STore 

( symbolthexloc ] 

CAW 
CS11 
PS11 
GPR 

hexinfo } 
hexinfo ( hexinfo] 
bexinfo {hexinfo] 
reg ·bexinfo ( bexinfo] 

{ symbol·} hexinfo 
bexloc 

I l!Xamines virtual storage I X { symbol } [nllenqth] 
t locations. I hexloc ( nl! ] 
I I 

\ 
" 

0 e 



...i 
0\ 

H 
tD 
Cil 

<I 
Cil 

' w 
...i 
01 
.. I 

iO 

= .... 
n 
:r<' 

Gl = 1-'·I 
i:i. 
(I) 

Hi 
0 
t1 I 
c: 
Cll 
(I) 
t1 
rn 

.-------~~~~~~~--~~~~-· 

I Description I 
I I 
I DEFINE CP Class G I DEFine 
,--ReCOnfigures the user's virtual 
I machine. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

• • • 

Reader 
Printer 

Format 

PUnch [As] vaddr 
CONsole 
CTCa 
Til!er 
1403 
3211 
CHANnels[As] {SEL} 

BHX 
r , 

Line [ As] vaddr I TEL[ E2] I 

vaddr1 [As] vaddr2 

GRAF cuu [ 3270] 
[ 3158 ] 

T2314 

l!ll!1[1J I 
L , 

T2318 [As] vaddr [CYL] nnn 
T3330 
T3340 
T2305 

STORa ge [As] { nnnnK} 
nnH 

• • • 



~ 0 ~ 
r 
l!lM:!J!!! R scs I DEFine 
I Adds a link and its attributes to1 
I the existing link table. I 
I I 
IJl]!,.Jl!!! RSCS IDELete 
I Undefines a previously defined I 
I RSCS link. I 
I I 

Ul 
~ 

l!lll!£!! CP Class B I DETach 
I Removes a real device from the I 

El I system or from a specific user. I 
El 
I» 
11 
~I 

I I 
I Jl.ll.:!'.!£.!! CP Class G I DETach 
I Removes a virtual device or I 

o' 
11> 

I channel from the virtual machine.I 
I I 
Ill!!.:!'.!£!! £!!!!!!!1 CP Class B iDETach 

<I 
:>: 

" w 

I Removes the specified channel and! 
I all its related devices from I 
I the specified user. I 

....i I I 
0 1 Jl!.!1 CP Class Any I Dial 
n I Attaches a terminal device to a I 
0 I multiple access system. I 
El 
El 
I» 

I I .____ 
::i 

"" CJ) 

....i 

....i 

\ 

0 0 e 
~~~~~~~~~~--~~~~~~~~~·, 

linkid {CLass CIKEEP holdslotlLINE vaddr} 
TASK nametTYPE driverid 

linkid 

raddr [Prom] {userid} 
SYSTEM 

{ vaddr } 
CHANnel c 

CHANnel c [Prom] userid 

use rid [ vaddr] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~ T"" Description I Foraat I 

H 
all 
llir( 

""' m 
~I 

""' 0 

I 
IO 
01 ... 
n 
Pr 

Q. 
0 ... 
Git • 
Ho 
0 
l'f 

d 

= 11 
Iii 

I I I 
I I I 
UIRECI C!IS IDIRBCT [fn [ft (fat•]]J [(EDIT[).]) I 
I Allows creation, editinq and I I 
J swapping of Yll/3.70· user fCo!!;,_~ Stateaeots: . I 
I directory. !Account nuaber [4istributioa] I 
I (Console cuu devtype (class J I 
I !Dedicate cuu {rdevl[VOLID] volser){ll/O} I 
I fDillectory cuu devtype volser I 
I fipl. iplsys I 
I tLink userid ldev [cuu 2 [aode]J I 
I tlldisk cuu devtype {cylrlT-DI.Sll:} cyls I 
I I volser [aode [pr [pv {pa)]]]} I 
I fOption Bealtiaer Ecaode Virt=real Acct svcoff BllX I 
I ISPBcial cuu devtype {IBlllTele] I 
I !Spool. cuu devtype [class) I 
I llJser user id pass { stor [ astor [cl [ pri I 
1 I r r r r ,,,, I 
I I Ile tld led 1es llltJl}] I 
I I 1011 IOR tOR 1011111.1 I 
I I fOFF IOFF IOFF I OFFI 111 I 
I I .. .. L L .J.U... I 
I I I 

• • • • 0 • 



ui I 
<=I 
El I 

~I 
H 
'< 

0 
Hi 

< 
3 

' w 
-.J 
0 

n 
0 
El 
El 
I» 
::s 

°' Ul 

-.J 
ID 

"' ~ .., 
r 
IJ21li.!Jl1.!l CP Classes A,B IDISAble 
I Inhibits the use of communicationl 
I lines. I 
I I 
I ])12fQ!!!! CP Class Any I DISConn 
I Disconnects the terminal from I 
I virtual machine operation. I 
I I 
IJ212~Q!!!! RSCS iDISConn 
I Disconnects the RSCS operator's I 
I tecminal fcom the RSCS I 
I virtual machine. l 
I I 

{ raddr ... 
ALL 

[ HOld] 

[ usecid] 

1!212! CMS !DISK 
I Dumps and restores disk files. I 

{ DUMP fn ft [fm] } 
LOAD 

I I 

., 0 ~ 



Q> 
0 

H 
Ill 
IX 

<I 

~ w 
-.I 
0 

'° f:l .... 
Q 
i.' 

Gl 
f:l .... 
i::i. • 
H> 
0 
11 

Cl 
Ill 

~ 
Ill 

, 
I Description I Format I 
I I I 
j I r ,r r ,, I 
l!!ll:fl.!! CP Class G I Display I hexlocl I I{-}' hexloc2 I I t 
t Displays storage locations and I I Khexloc1 I I : IEllD I I I 
f registers within the virtual I tLhexloc11 I • .l I I 
I aachine. I 1Thexloc1 I I r , I I 
I I I .Q I I{ • }l byt ecount I I I 
I I L ' I IEllD I I I 
I I L L .l .l I 
I I r r , , I 
I I Greg1 I {-}lreg21 I I 
I I Yreg1 I : l.ll.!!.!1 I I I 
I I Xreg 1 I • ' I I 
I I I r , I I 
I t I {. }lregcountl I I 
I I I ll!!m I I I 
I I L L .l .l I 
I I Pstr I 
I I Clll I 
I I CSW I 
I I I 

• • • • • • 



ti) 

"' II 
Ill 

~ 
"4 

0 
I'+> 

<I 
13 t 
'1 
~. 
0 

(') 

0 
El 

= g, 
Ul 

CD 

~ ft ~ 

I I 
I Q!ll;f CP Class E I D~CP 
I Dumps any area of syste•/370 reall 
t storage to a spool device. I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I DRAill CP Class D I DRain 
,--stops spooling activity on the t 
I specific device after the I 
I current file is finished I 
I spooling. I 
I I 
IQ!\!!! RSCS IDRain 
I Deactivates the specified link I 
I after the current file process isl 
I completed. I 
I I 
IDUftP CP Class G IDUftP 
1--DUmps virtual machine registers I 
I and storage to the virtual I 
I printer. I 
I I 
I I 
I I 
l.----

"' r , r r " I Lbexloc1 I '{'}I bexloc2 ll[*dnmpid) 
I Thexloc1 I I - I EHD II 
I 
I 
L 

bexloc1 I I L , I 
Q. I I I 

J I I 
I r , I 
I { • } I byt ecount 11 
I 

r 
I Reader 
I Printer 
IP Unch I 
I raddr ••• I 
IA.!.1 I 
L J 

[ linkid] 

I .!!!Q II 
JJ 

r , r r ,, 
I Lhexloc 111{-}I bexloc2 11 
I Thexloc1f I : l.!!!Q 11 
I hexloc111 L 'I 
I Q. II r , I 

, I{.} I bytecountl I 
I l.!!!Q 11 
L L .J.J 

[ *du11pid] 

" t") 



(X) 

"' 
H 
tD 
3 

< 
3 

' ~I 
0 

IO 
i:: I 
I-'· 
Cl 
;.." 

<i'l 
i:: 
I-'• 

"" (1) 

HI 
0 
11 

c 
fl) 
(1) 

11 
fl) 

r 
Description I Format I 

I 
I 

.~~~~~~~~~~~~~~~~!~~~~~~~~~~~~-~~~~~~~~--~~~~~~~~~~~ 

I .!!£J!.Q CP Class G 
I Returns data directly to the 
I terminal .. 
I 

I 
I EC ho 
I 
I 
I 

r , 
I nnl 
IJ I 

I EDIT 
,--Provides access to the EDIT 
I environment. 

CllS I Edit fn ft [ fm] [ (options ••• [) ] ] 
I 
12.Ei!Q!!§: 

I I [ LRECL nnn ][ NODISP l 
I 
I The EDIT subcommands are as follows: 

Scans records, altering the 
specified character. 

save file after indicated 
number of lines. 

I 
I 
I 
I 
I 
I 
I 

Reposition current line pointer I 
backward. I 

I 
Points to the last line of the I 
file. I 

Translates to uppercase. 

• 0 

I 
I 
I 

• 

ALter {parm1) {parm2) [jlnl*[Gl*ll 

AUTOsave {nl OFF) 

BAckward [Jin} 

Bottom 

CASE UI II ] 

• • • 



\_ 

"" c:I 

: ,. 
11 ... , 
o I 
Hi I .... 
Ill 

' w ..., 
0 

n 
0 
llJ 
llJ 
Ill 
1:1 

e" 

Q) 
w 

~ ft " r 
I I 
I Changes string1 to string2.· I 
I I 
t I 
I I 
I I 
I Enters CllS subset comaand mode.1 
I I 
I Deletes ~ lines or to EOF. I 
I I 
I Points to the nth line dovn I 
I from· the current line. I 
I I 
I Deletes lines froa the current I 
I line to (but not including) I 
I the line that contains the I 
I designated string. I 
I I 
I· Saves the file edited on disk I 
I and returns to Cl!S. I 
I I 
I Searches the file for the I 
I given line. I 
I I 

Change /string1/string2 

CllS 

DELete [n 111 *] 

DOWD [nil ] 

DString /string[/] 

FILE fn [ft [fm ]]] 

Find [line] 

0 
r r r ,,,. 
1/1 n IGll I 
I I * 1*111 
I JjL'IJ 
L L .l.J 

0 0 



Cl> 

"" 
1-t 
tll 
CJI 

c: 
CJll 
'-1 
~I 
Cl 

IO 
i:: ..... 
0 
;><' 

c;:i. 
i::· ..... 
p. 
CD 
..., 
0 
11 

c 
Ul 
CD 
11 
UJ. 

r 
I Description Format 
I !~~~~~~~~~~~~~~--~~~~~~~~~~~~~~ 

l!!!!I (cont.) 
Resets or types the filemode. 

Resets or types the filename. 

Changes the •ode of displaying 
data on a 3270 terminal from 
typewriter style. to display 
style or vice versa. 

Reposition current line 
pointer forward. 

Inserts some or all of the 
given file. 

Expands text into line images 
or displays current settings • 

Inserts 'line• in the file or 
ente~s input mode. 

sets or types line numbering. 

Scans the file for.the first 
occurrence of •string•. 

• • • 

Fllode 

FName 

[fm] 

(fn] 

FORl!at {DISPLAYILIBB} 

FOrvard [!In} 

r r r 
Getfile fn lft I fm I m 

I * I ! I 1 

IKAGB {OBIOFFICABON} 

Input [line] 

' ' n I I I 
* I I I 

.J .J .J .J 

LIBBmode [ Left I Right I OFF ] 

Locate /string[/] 

• o, • 



"' 

(ll 

"' El 
Iii 
Ill ,.., 
"< 

0 
HI 

cl 
13' 

' w 
....i 
0 

n 
0 
El 
El 
Ill 
= "" t/l 

CD 

'-" 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

.., ft ti) 

Enters LONG error message mode. 

Points to the nth line down 
from the curreilt line. 

Replaces all or part of the 
current line. 

Saves current mode settings. 

Sets the line increment. 

Terminates the EDIT session. 

Sets or displays record format. 

Recomputes line numbers. 

Executes the following OVERLAY 
request .!! times. 

Replaces the current line with 
'line' or deletes the line and 
enters input mode. 

e 0 0 
LONG 

Next [nlJ] 

Overlay line 

PREserve 

PROMPT [ incr] 

QUIT 

RECfm [FIV] 

RENum [strtnollQ [ incrnot§!!!!!.Qll 

REPEAT [nlJl*J 

Replace [line] 



co ,,.. 

H 
!JI 
3 

< 
3 

' w 
...J 
0 

I 
IO I 
~ . ..... 
0 
:o<' 

Cl 
~ 
..... 
i:i. 
(1) 

H'I 
0 
l"1 

c 
:g 
l"1 
Ill 

.----------------------- --------------- --------·-----·-- -- - -------··--·-- ·------------------------------~ 

I Description I Poraat 
I t~~~~~~~~~~~~~~~~~~~~~~~~~~~-1 

I EDIT (cont.) I 
,---Restores •ode settings. I 
I I 
f Returns to EDIT environaent. I 
I I 
I Stacks (LIPO) the last EDIT I 
I subco•mand. I 
I I 
I Saves the file on disk. I 
I I 
I Displays a number of lines I 
I above or below the current I 
I line. I 
I I 
I Turns serialization on or off I 
I in coluans 73-80. I 
I I 
I Enters SHORT error aessage model 
I I 
I Stacks !! lines in the terminal I 
I input buffer. I 
I I 
I Sets the given tabs I 
I I 
I Points to the beginning of the I 
I file. I 
I I 

• • • 

REStore 

RETURN 

{R!USB} [edit subcommand] 

SAVE [ fn [ ft [ fm ] ] ] 

S[ croll ][Up] [*lnl1] 
u .. 

SBRial {OPFIOH(ALLtseq} [incrtJQ]} 

SHORT 

STACK (nljledit subcommand] 

TABSet {n 1 n2 ••• nxj 

TOP 

• • • 



~ ft ~ fl') 0 ~ 
r 'O 

l Sets or displays the column of I TRUNC ( nt*J 
l tranca ti on. I 
l I 

' Types the specified number of I Type [ l l•I* [nl*]] 
I lines beginning with the I 
I current line. I 
I I 
I Points to the line n lines I 

ti) I above the current line~ I 

"' I I 
El I l Sets, displays, or resets I 

Up (nil] 

Verify {OHIOFF] [(startcol(J]endcoll*] 
El I verify node. I P> 
l"I l I 
~ I Assigns.to X or Y the given I { X I Y } (edit subcommand In 11] 

I EDIT subcommand. I 
0 I I 
H> I I Sets or displays the columns I Zone [ m!*tl[ n(*]) 
< I to be edited. I 
3 I I 

' I Types the last EDIT subcommand.I w ? 
-.I I I 
0 I Locates the line. I nnnnn [ text 
n I I 
0 I Duplicates the current line. I $DUP [ltn] 
El I I :· I eaves ~ lines up or ! I 
1::1 I lines down. I 

$ftOVE n {Up m(Dovn m(To label} 

i:i. I I en L 

CD 
-.I 



cc 
cc 

1-1 
t:D 
31 
<I 
3 

~ 
-.J 
0 

IO 

"' I-'· 
0 
l><" 

en 

"' I-'· 
i:» 
(1) 

...., 
0 
H 

c: 
en 
(1) 
H 
en 

I Description I Format 
I 1~~~~~~~~~~--~~~~~-

l.!!.!!!.!l!.J! CP Classes A, B I EN able { raddr ••• } 
I Activates communication lines. I ALL 
I I 
11!!!!!!.ll CMS !ERASE {fn ft [ fm]} [(options ••• [)]] 
I Deletes files from a user's diskl * * 
I I 
I IQE!i2g~: 
I l[TypelNotype] 
I I 
11!!.!!f CMS IEXec fn [args ••• ] 
I Invokes_ EXEC files. I The formats of the EXEC control statements 
I I and built-in functions are as follows: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Assigns variable. 

Defines or redefines arguments. 

Punches the following lines 
into cards. 

Stacks the following lines into 
the terminal input buffer. I 

Types the following lines at 
the terminal. 

I 
I 
I 
l 

&variable = ae 

&ARGS [arg1 [arg2 ••• ]] 

&BEGPUNCH [ALL] 

&BEGSTACK [LIFO l!l!Q] [ALL] 

&BEGTYPE [ALL] 

-~~~~~~--~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~---' 

• • • • • • 



VI 
c 
El 
II 
I» 
l'1 

'cl 

0 
HI 

-== :z 

' w ..... 
0 

n 
0 
l!I 
l!I" 
I» 
1:1 
Po 
Cll 

CD 

"' \ 

f) 0 
Coabines tokenl and token2. 

Provides a branching address 
for EXEC branch statements. 

Supplies the parameters for 
execution phase of the EXEC 
file. 

" I 
I 
I 
I 
I 
I 

the! 
I 
I 
I 
I 
I 

Allows the defined token to be I 
known from this point on by itsl 
composition, that is, numeric I 
or character data. I 

I 
END statement for action I 
started by &BEGPUNCH, &BEGSTACKI 
or &BEGTYPE. I 

Provides error return 
processing. 

I 
I 
I 
I 

Exits from the EXEC file with I 
a given return code. I 

I 

0 
&CON CAT tok 1 [ tok2 ••• ] 

&CONTINUE 

&CONTROL 
r ,r ,r ,r , 
!Ol'l' I ITil!E I IROPACKI IROl!SGI 
IERRORI l.!!QTil!]!I IRA.I;!'! I I!!.§§ I 
I ALL I L J L .J L .J 

!CMS I 
L-- .J 

&DATATYPE tok 

&ERD 

&ERROR action 

&EXIT [ returncode IQ] 

0 ~ 



t,0•' 

0 
j-----~--o;;.;;iptl;;;-----------,-------- l"oraat --------- I 

I I I 
l!!llf (cont. I I I 

t-1' 1. :Tra.nsfers control to a: defined ·I &GOTO {TOPjlinennaberflabel} I 
Oil 
lll 

I location. I I 
I I I 

c:: •I Allows stateaent execntion if I &IF {tok1}lEO/{tok2} executable I s I the coaparison is satisfied-. I &$ R:E &$ stateaent 
' I I * LT &• 
~ I I LE 
o I I ~ 

·IO 
i:: 

~·· :.." 

I I GE 
I .:tndicates Dll•ber Of DODblank I &LERGTB tok 
I characters in next token. I 
I I 
l lllovs the use of the literal I &LITERAL tok 
l value of the token. I 
I I 

a 
i:: ... 
QI 
Ill 

I ll&petitively execntes a I 
I sequence of stateaents. I 

&LOOP {D } {• }. 
label condition 

Mo 
0 ... 

I I 
I Pllnches a card with the defined! 
f tokens. I 
l I 
I Reads the next line (or lines) I 

0 I fro• the terainal. I 
t~ I I 
41 I I 
>I t I . '~~~~~~--~~~~~~~~~~-

• n • 

&PORCH 

&READ 

tok1 [tok2 ••• ] 

r 
In 
llRGS 
IYAl!S var1 
11 .- [var2 ••• ] 

, 
I 
I 
I 
I 
~ 

• • • 



Vl 
c 
Iii 
Iii 
pi ..., 
'< 

0 
HI 

< 
°" ' w 
-..I 
0 

n 
0 
El 
Iii 
pi 
::s 

""' Ul 

\0 

.., ft ,., ,, 0 n 
.- ---, 
I Skips subseguent statements. &SKIP [ n I 1 ] I 
I I 
I Types blank lines at the &SPACE [ n I 1 ] I 
I terminal. I 
I I 
I Places a line of tokens in the &STACK [LIFO lll!'.Q] [ tok 1 [ tok2 • • • ] ] I 
I console stack. I 
I I 
I Extracts the desired string &SUBSTR tok i [j] I 
I from the given token. I 
I I 
I Types time information on the &TIME (ONIOFFIRESETITYPE] I 
I t er min al. I 
I I 
I Prints the tokens at the &TYPE tok1 [tok2 ••• ] I 
I terminal. I 
I I 
I .!!!1.!!!B!!1 CP Class G I EX Tern al [code I !!Q ] I 
I Creates an external interruption I I 
I condition on the virtual machine. I I 
L 

~ 
/ 
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H 
tlf 
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3 

' ~. 
01 
•• I 

I 
'°I 
.::: I 
'"°'1 
~. 

I 
<n1 
fl I 
i:i.1 
ti) 

HI 
0 
M 

G 
I,; 

l!l 
!.ll 

' I Description I Format 

I !-----~----------------~----
! I r , 
l!!!.~ll!! CBS tFiledeff{ddnameJ 
I Simulates OS JCL (Job Control I I nn 
I Language) data definition (DD) I I * , 
I statements. I 
I I 
I I 

Terminal [(opt! optD() )) 

PR int 
PUnch 
Reader 

r , 
I (optD( J ]I 
' J 

r r ,., 
:1 

I I DISK lfn ft lflll I( (optionB optionD() ]] 
II 
11 
II I l 

I I 
1 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
l I 
I I 
I I 
I 1 
I toptA: 
I I 
I loptB: 
i I 
I I 

I 
"-~--~---~------~----------

• n • 

rr .. 
Ill!.!! ddn~~ 1!111 
t. L .J..I 

, r ,, 

fn ft 11 fm I I{ DSll 
!'.ILE ddnl!!J!!H llil 1 DSN 

..ti. .J.J 

II 
II 

, })I I 
qual1 qual2... f 11 I.: :DISK 

( (option ll -0rrtionD[ l J] 
ll 
II 
II 

[ (optionD{) ]] II DUMMY 

TAPn 

CI.EAR 
I 

[ optionC opti<>nl>[) ]] 
ti 
II 
II 

{ ]!fCAS~ ILO!ICASE J 

[ KEYLEN ll J £!%!!!! ( n 12.Q lJ [ CONCAT J 
[LI!ICT nn} {OPTCD {l\!Ell'!Rl) 
[DlSP MOD] [MEMBER memlrarname} 
{ DSOJ!Gf PSI POI Dil I IS} J 

,, 

IJ 
I J I 

I 
I 
I 
I 
I 
I ______ ____, 

0 • 
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= El 
1511 
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HI 
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' w 
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01 
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El 
s 
!» 
I" .,. 
ti! 

ID 
w 

~ 
...., ~ ,, ft ~ 

r ~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~ 

I toptC: [7TRACK19TRJ.CK][TRTCH {O!OCIOTIEIET}] 
I I [DEB {2001556(600(1600(6250}] 
I I 
I (optD: 
I I 
I I 
I I 

[PERii] [CHABG!IBOCB!NGE] 
[RECFll{FIFBIVIVBIOIVSIVBSIFSIFBSlllllJ] 
[LRECL nn] [{BLOCKIBLKSIZE} nn] 

I!'.!,!!!,!!! CP Class D IFLush raddr [!LL] [HOld] 
I Halts and i•aediately purges or I 
I holds the current spool file. I 
I I 
1!1!!!.!!! RSCS (FLush [linkid][spoolidl*][lLLIBOld] 
!Stop and delete the current I 
I file from further processing I 
I I 
lfQ1!9! CP Class A!FORCE userid 
I Forces logout of the named user. I 
I I 
lfQRlll! CllS (FORMAT cuu mode [nocyl][ (options ••• [) ]] 
I Formats a disk for use by C!IS. 12£!!2!!§: 
I Ir , 
I llLABEL I 
I I IRECO!IP I 
I IL J 

I I 



'° ~ 

H 
tD 
3 

< 
3 

' w ...., 
0 

iO 

"' ..... 
n 
;..' 

cu 
"' ..... 
"" (!) 

Ht 
0 
H 

0 
Ul 
(!) 
H 
Ul 

I Description 
1-~~ 

!FORMAT ,--pormat disk service aid 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
IFREE CP Class D 
1--ae1eases previously held user 
I spool files. 
I 
l!!tl;~ RSCS 
I Causes I/O transmission on a 
I particular link to resume. 
I 
l~~~~g!f~ RSCS 
I Causes the current file being 
I processed to be repositioned 
I in a forward direction. 
I 
L-

I 
I 

Format 

!Format Service Aid Control statements 
1FORMiT,devaar~aeVtyP9:VOlSer,startcfiaar,endcy1aar 
I 
IALLOCATE,devadr,devtype,volser 
ITEMP,startcyladr,endcyladr 
IPERM,startcyladr,endcyladr 
ITDSK,startcyladr,endcyladr 
IDRCT,startcyladr,endcyladr 
IEND 
I 
JFORMAT,devadr,devtype,volser,LABEL 
I 
iFRee 
I 
I 
I 

userid [Printer] 
[ PUnch ] 
[!11 ] 

IFRee [linkid] 
I 
I 
I 
IFWdspace [linkid][nnn] 
I 
I 
I 
I 

• ,. • • • • 



,., ~ 
,., 

~ 

l§ENQ!R! CllS fGERDIRT directoryna•e [targetmode) 
I Creates auxiliary 11odule I 
I directories. I 
I I 

l, 12.!H!!!Q!! C!IS fGenmod [fn [ft [fa]]] [(options ••• [)]] 

~I 
l!I 
El 
I» 
11 
'<! 

0 
1-11, 
<I 
1:31 

' w .... 
0 

(') 
0 
s 
a 
!» 
1::1 

°' Ul 

"' (./1 

I Generates absolute nonrelocatablel 
I files (llODULE files). 12£!!2!!~: 
I Ir , r , r '1 

l llNOllAPI I STR I I FRO!! ent 1 ( [SY STEii] 
I ll!!!f I I ROS TR I I TO ent2 I 
I IL , L J L 

I l 
I !?!!!11Q~ C!IS IGEN 3705 fn ft [fa] [ (options ••• [) ] ] 
I Invokes 3705 Stage 2 service aid.tg.etio~: 
I l[RUNl!!Q~!!.!!)[SAVEl!!QSAVE) 

I I 
l§LOJ1!1 C!IS I GLobal {!IACLIB} [ libname ••• libnaae8] 
I Defines Cl'IS libraries to be I TXTLIB 
I searched for macros and I 
I subroutines. I 
I I 
I HALT CP Class A I HALT raddr 
,--stops any active channel progra• I 
( on the real device specified. I 
I I 
L 

ft ~ 



IO 

°' 
I 

HI 
till 
DI I 

~. ,, 
~· 0 

IO 
.::: .... 
n .... 

I 
g? I ..... 
P.I 
'° 
Hi 
0 
11 

c: 
Ill 

'° 11 
Ill 

I Description 
l-·------
11!.!l CMS Immediate Command 
I Halts the execution of CMS 
I batch virtual machine at the 
I end of the current job. 
I 
I HO CMS Immediate Command 
,--Halts the current CMS tracing 
I operation. 
I 
I 
I HOLD CP Class D 
,--Defers processing of specified 
I spool output. 
I 
I 
lgQ1~ RSCS 
I suspends file transmission 
I temporarily for a particular 
I link. 
I 
IHT CMS Immediate Command 
,--Halts typing at the terminal. 
I 
IHX CMS Immediate Command 
,--Halts the execution of the 
I current CMS operation. 
I 
L 

Format I 
\;BB;;-~~~~~~~~~~~~~--~~~~~~~~ 

I 
I 
I 
I 
iHO 
I 
I 
I 
I 
iHOld 
I 
I 
I 
I 
I HOld 
I 
I 
I 
I 
IHT 
I 
I 
IHX 
I 
I 
I 

r , 
userid IPrinterl 

IPUnch I 
1!11 I 
L J 

[ linkid l IMMed 

• • • • • • 



I 
Ill I 
~ 
El • I» 
t1 
~ 

0 
HI 

Cl 
:x 

' w 
-.I 
0 

n 
0 
El • I» 
= f:lo 
tll 

ID 
-.I 

~ 0 
IIBCDASDI 
--IDitiilize disk service aid to 

foraat disk for OS or DOS use. 

L 

~ 

IIBCDASDI Control Statements: 
1Jos-fuser-InioriiiatIOli]-~--
1 
I 
lftSG TODEV=xxxx,TOADDR=cuu 
I 

~ 

IDADEF TODEV=xxxx,TOADDR=cuu[,IPL=YES] 
I {,VOLID={serialjSCRATCH)J 
I [,ftODEL=n][,CYLNO=nnn] 
I [,FLAGTEST=NO][,PASSES=n][,BYPASS=YES] 
I 
IVLD NEWVOLID=serial{,!Q:!&~~~={Qll)} 
I [,OWNERID=xxxxxxxxxx][,ADDLABEL=n] 
I 
IVTOCD STRTADR=nnnnn,EXTENT=nnnn 
I 
IEND [user information] 
I 
IGETALT TODEVxxxx,TOADDR=cuu 
I ,TRACK=ccccbhbb,VOLID=serial 
I [ ,FLAGTEST=NO][,PASSES=n] 
I [,BYPASS=YES][,ftODEL=n] 
I 

ft ~ 
-, 

_... 

/ 



'° CD I Description I J!'oraat 
---~---------------------. 

I !~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

H 
bl 
Ill 

ci I 
m 

' w ..., 
0 

1!!£!!!ll CllS IIRclude fn ••• [(options ••• [)] 
I Brings additional TEXT files intolQEtions: 
I storaqe. Ir , r 1 r , 
I llCLElB I !RESET {entry}I IROlllPI 
I llJ!OCLEl.!!.I I * I I~ I 
I IL .. L .J L .. 

I Ir , r , r , r , 
I llTYPE I IROlOTOI IROLIBEI IRODOPI 
I ll!!QIYPE I llOTQ I I!•!!!! I lm!f I 
I It. .. L .. L .. L .. 

I I 
IO I I[ START] [ SlllE] [ ORIGIR hexloc] 
o I I ::i"t l!RDICl'.!,'.!! CP Class G IIllDicate 
P<'I I Displays the use of and I 

I I contention for major system I 
~I. I resources. I 
~ I I 

r 
11&!!! 
!OSER 
L 

, 
I 
I , 

~ I I r , 
ID I l!!D..!£!!!! CP Class E IIRDicate 11&!!! r , I 
Hi.I I Displays the 11se of and I IOSEB I~ 11 
o·j I contention for major syste• I I lnseridll 
111 resources. I I • 'I 
al I I 1oueues I 
rn I I I II/O I 
~I I I IPAGing{UIT} I 
rn I I I I ALL I 

r 1 r , 
IROIIIVI JBOREPI 
IIll! I ll!!!'. I 
L .J L .J 

I I I L , I 

• ~ • • • • 



~ ~ ,, 
" ft ,, 

r·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

1 ill CP class G !Ipl { vaddr [cylno] [CLear )[STOP) [PlRll{p1 p2 ••• }] } 
I Initiates a progra• load on the I systeana•e [.!!OCLe~~l 
I virtual aachine. I 
I I 
l!o!!! CP Class G I LIIK [To] user id vaddr1 [ls] vaddr2 
I Peraits one user to access •ini- I [•ode] [[PASS= ) passvord)-
1 disks belonging to another user. I 
I I 
l!,ISTD~ CllS ILISTDS [?ldsname]{hl*}[ (options ••• [))] 
I Display infor•ation about 12l!!i.!!!!§: [FO[RlllT]] [PDS] 
I data set or file. I · 

tn• 
"' II 

I I r r r ,,, 
l!,ISTF!!,I CllS IListfile lfn lft lf•lll [(options ••• [)] 
I Lists infor•ation about CllS I I * I * I * 111 

Ii I 

~· '<I 
I files. 1optiQA!.: L L L .J.J.J 

I I [Header!ROBeader) [EXectAPpend] 
I I 

0 

'"" I I [Flla•etFTypelfil1odetFOr•attlLloctDatetLabel] 
I I 
I !.!Ill CllS ILKED fn [ (options ••• [) )] 

<I 

~ 
w 
....i I Creates 3705 load aodule. I 2l!!i2!!!i!• . 
0 I I [RCAL) [LET] [lLIGR2] [BE] [OL] [REBT) 

I I [REUS) [REFR] [OVLY] [XCAL] [ll.!!J!INOTERll] 
I I [NAllE •e•bernaae] [LIBE libraryname] 

n 
OI 

I I [ IREF llllP 11!§!] [ PRI!ITU!~HllOPRI!IT] 
I I - I 

B 
B 

"' "' i:i. 
UI 

I ID 
ID 

\ 
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en 
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~ 
CD 

H\ 
0 
'1 

c::: 
Ul 
CD 
'1 
Ul 

r~~~~~~--~~~~~~~~~ 

I Description I Format 
I I 
I 1Q!!1 CHS I LOAD fn ••• [ (options ••• [) J J 
I Brings TEXT files into storage IQE!iQ~§: 
I and establishes links. Ir , r , r , r , r , 
I JICLEAR I IRESET{entry}I JNOMAPI JNOINVI INOREPI [START] 
I llNOCLEARI I * I lllAP I JINV I IREP I I IL _______ .J L J L--- J L--- J L---

1 I 
I Ir , r ,r ir ir i 

I llTYPE I 
I I INOTYPE I I IL------, 

!NOAUTOI INOLIBEI !ORIGIN {hexloc\t INODUPI 
l!J!'.!:Q I IH.!rn I I TRANS II 1!1.!1!: I 
L .JL JL .JL J 

I I 
l!..Q!!1!H!.!:: CP Class D JLOADBUF raddr {ucs name [Fold] [Ver] 
I Loads UCS (Universal Character I FCB name [Index [ nn]] 
I Set) buffer on the real printer I 
I device. I 
I I 
l!..Q!!1~QJ! CHS ILOAD!lod fn [ft fm] 
I Brings a single !IODULE file into I 
I storage. I 
I I 
11Q!J!Yff~ CP Class G ILOADFVCB vaddr PCB name [Index [nn]] 
I Loads a forms control image for al 
I virtual 3211 printer. I 

• ... • • • 

--, 

• 



ti! 
c:: 
EB 
EB 
Pl 
11 
"<I 

0 
H\ 

<I 
3 

' w 
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0 

n 
0 
EB 
EB 
Pl 
=" 
"" Ill 

I 

l ... 
0 

\ 

~ (') r-, "' ft ~ 

r 
!LOCATE CP Class E 
,--Provides the addresses of CP 
I control blocks related to a 
I specified user, virtual device, 
I or real device. 
I 
I !.Q£! CP Class A 
I Locks specified pages in 
I processor storage. 
I 
l!.Q!!Q.!'.l CP Class Any 
I Terminates a terminal session. 
I 
l!.Q!!Q.!! CP Class Any 
I Initiates all virtual machine 
I operation. 
I 
lftACLIB C!IS 
,--performs maintenance on macro 
I libraries. 
I 
I 
I 
I 
I 
I 
I 
I 

ILOCate {raddrluserid [vaddr)} 
I 
I 
I 
I 
I 
ILOCK 
I 

{useridlSYSTEM} firstpage lastpage [MAP] 

I 
I 
ILOG[offlout) [Hold) 
I 
I 
ILog[onlin] 
I 
I 
I 
IMAClib 
I 
I 
I 
I 
I 
I 
I 

userid [password] [!!ask] [Noipl] 

GEii 
ADD libname fn1 [fn2 ••• ] 
REP 
DEL libname memnamel [memname2 ••• ] 
CO!IP libname 
!!AP libname 

l!!Eti!!!!.l<' 
l[TER!llPRillTIQ!§!] 
I 

[(options ••• [) ]) 
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WI 

~I 
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I 
IO I 
c. I .... , 
0 
;><' 

Gl 
c. .... 
0. 
(I) 

I 
Hi 
g1 
Q 

81 .., 
f!I 

.-- - , 
I Description I Format I 
I I I 
1!!.Q.Q!!.M' Cl!S IMODmap fn I 
I Types a l!ODULE file load map. i t 
I I I 
l!!.Q!1~QE CP Classes A and E tMONitor Display{PERformjRESPonsejSCHedulelUSER} I 
I starts or stops the recording of I Eliable INSTsimjDAStapj SEEKsl SYSprof t 
I interruptions and other events I · · I 
I that occur in the real machine. I IliTerval nnnnn[gf(llIN] I 
I I I 
I I I 
I I STA rt { CPTRACE } I 
I I TAPE vaddr [l!ODE{S00! 160016250 }] I 
I I I 
I I STOP { CPTRACE} I 
I I TAPE I 
I I I 
I I r r " I 
f!!Q!~l!b~ CMS lllOVEfile linputddname foutputddnamell I 
I Moves data from one device to I I J!MOV~ I QY%.!!Q.!~ II [ (PDS[) ]] I 
t another device. f L L JJ I 
I I I 
I!!~~~!§~ CP Classes A and B I Message {ALLI use rid!* I OPerator) msgtert I 
I Sends text messages to other I l!SG I 
I users, system operator or self. l I 
I I I 
L , 

• -- • • • • 
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" " l!!.ll2§AQll CP Class Any !Message {useridl*IOPerator} msgtext 
I Sends text messages to other IMSG 
I users, system operator or self. I 
I I 
l.!!_2§ RSCS I 
I Allows message test to be sent IMsg linkid msgtext 
I via RSCS remote or local stations! 
I to any RSCS facility or VK/370 I 
I user. I 
I I 
1!!:£.!1.fil!.!!!1 CKS IRCPDUKP [ DUKPXX] [ (options ... [)]] 
I service aid spool files created IQE~iQ~§: 
I by 3705 dumping operations. I [ERASE][BOFORK][KREKORIC] 
I I 
L 

ft ~ 

-------~/ 
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r~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. 

I Description I Format 
I !'~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

l.!!fil:J!Q.!!!!: CP Class A lllETllOBK 
I Stops communications to 3705 I 
I controllers or resources or 3270 I 
I rewote equipment. I 
I -~I 
l!!fil:J!Q.!!!!: CP Class A and if lllETWOBK 
I Provides controls for utilizing . I 
I and controlling 3705 and' its I 
I resources.· Also provides a I 
I means of altering binary I 
I synchronous line poll delay I 
I interval. I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
lllETWOBK CP Class F j!IETllOBK 
1--Pr'OVIdes trace data on 3704 and I 
I 3705 resources. I 
I I 

• ~ • 

HALT resource 
SBOTDOllH [raddrl!!.1] 

LOAD raddr ncpname 
DUMP raddr [IftftEDIOFFIAOTO] 
ERable [!111resources ••• ] 
DISABLE [!LLtresources ••• ] 
Query (OFFlinelFREelALLtresources ••• 1Ac!ix~J 

Display raddr 
r r 1 '1 

he:xlocl I{-} I he:xloc2 11 
I : l.!!!11 11 
I L , I 
I r , I 
I{. }I bytecountl I 
I I!!!!! II 

L ,, 

SBOTDOllR C!111raddr] 
POLLdlay nnnn [!11 raddr} 

_VARY {ORlinejOFFlinetEPllCP)(resources ••• ] 

TRACE {BTU raddrjresourcetEBD} 

• • • 
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" ~ ~ n ft 
1!2!!!!!!!! CP Class G IBOTReady vaddr 
I Siaulates loss 0£ ready status onl 
I virtual spooling device. I 
I I 
I QRDEJ! CP Class D !ORDer 
I Provides a technique for ordering! 
I closed spool files. I 

r , {Reader }{CLass c1 CLass c2 ••• } 
1useridl Printer spoolid1 spoolid2 ••• 
I SYSTElll PUnch 

I I 
I I 
IQ.!!!!].!! CP Class G !ORDer 
I Provides a technique for ordering! 
I closed spool files. I 
I I 

L J 

{
Reader }{CLass c1 CLass c2 ••• } 
Printer spoolid1 spoolid2 ••• 
Punch 

IQ.!!~].!! RSCS l[linkid) (spoolid1(spoolid2 •••• ]} 
I Reorders file queue for a link. I 
I I 
lfJ!I.!!! CMS IPRint fn ft (f•I*]( (options ••• ()]] 
I Directs a specified spool file IQP!iQ.!!§: 
I to the virtual printer. I r , 
I I ice I 
I I l!Qff I 
I I L J 

I I 

r , 

1 llEllBER { * }I 
I name I 

' J 

(UPC ASE][ BEX) 
( Linecoun[ nn 1.2}]] 

IPUHCH c"s IPUnch fn ft (fml*] (options ••• ()]] 
1-liirects a specified spool file tol 2P!i2.!!§' 
I j;he virtual punch. I r , r , 
I I I!!!!!~.!! I lllEllBER{name}I 

' I I I llOHEADER 11 * I 
I I L J L J 

~ 
·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L ~~~~~~~~~~~~~~-~~~~~~·~~~~~~~~~ 
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,---
I Description I Format 
I !~~~~~~..,.-~~~~~~~~~~~~~~~~~~~~ 

IEJ!.!!Q! CP Class D IPURge r 'l Reader r , ! 
I Deletes a spooled file before I I user id I Printer I !_!,~ I 
I reading, printing, or punching I ISYSTEftl POnch I CLass c1 CLass c2 ••• I 
I occurs. I L J I spool id 1 spoolid2 ••• I 
I I .lLL L J 

I I 
I I 
lf!!!\!i! CP Clas., G IPORge 
I Deletes a spooled file before I 
I reading, printing, or punching I 
I occurs. I 

) 

r 
Reader I CLass c1 
Printer I spoolid1 
PUnch l!ll 

ALL L '! CLass c2 ••• 1 
spoolid2 •• ·1 

I I . 
IEORG! RSCS l.PURge [linkid]{.lLLlspoolid1[spoolid2 ••• ]J 
I Re•oves inactive file queued on a( 
I specified link. I 
I I 
12ill! Classes .l,B,C,D,E,F, and GjQuery .{LOGmsg 
I Provides operational status. I Hames 
I I Users [ userid] 
I I userid 

} 
I I 
12!!!!\! CP Classes .l,E !Query 
I Provides the paging activity I 
I index or specified user priority I 
I or status of the Virtual Machine I 

{ 
PAGing } 
PRIORity userid 
SASsist 

I Assist feature. I 
I I 
L 

• 9 • • • • 



~ 
., 

~ 
.-
t2!!.!!!! CP Class B !Query 
t Provides the current status of I 
I all systea devices. I 
I I 
I I 
I I 
I I 
I I 

Ill I I r:: 
I I • .. l I 

II> I I 
l"I I I .... 

,1 I 
0 I I 
HI 112.!!J!.!!! CP Class D I Query ... I Provides data on spooling l 
131 I operations. I 

' I I 
""' I I ..., 
0 I I 

n I I 
0 I I 

• I I .. I I 
II> 

"' p. 
II} 

... 
0 ..., 

lDAsd 
TApes 
LI HES 
OR 
GRaf 
ALL 

r , ~ IACTive I 
IOl'Fiinel 
IFREe I 
IATTach I 
I ALL I 
L J 

DAsd volid 
TDsk 
STORage 
raddr 
SYStem raddr 
DOllP 

Files [CLass c) [userid] 

Reader rr , 

e 

, 
Printer I llLL I [ userid]I 
POnch I ICLass c1 I 

IL , 
I 

I spoolid I 
L , 

HOld 

" ~ 



.--~~~~~~-~~~~~~~~~~~-

' Des er iption I Format 0 
co I 1~~~~~~~~~~~ 

l.Ql!~fil Class G !Query 

H 
!JI 
13 

I In CP mode, use the QUERY com·mand I 
I to request system status and I 
I machine configuration information 

Cl 
13 

~ 
...i 
0 

IO 
r:: ... 
Cl 
I'!' 

I 
I 
1 
I 
l 
I 
I 
I 
l 
I 
I 
I 
I :1 

..,. I 
i:io I 
CD I 
...., 
0 
11 

Q 
Cll 
CD 
11 
en 

I 
I 
I 
I 

• ~ • 

Time 
Set 
TERMinal 

Files [CLass c] 

CHAllnels 
GRaf 
CO!lsole 
Dasd 
TApes 
LillES 

[Virtual] 

Links 

Reader 
Printer 
PUnch 

PF[ nn] 

UR 
STORage 
ALL 
vaddr 

vaddr 
r 1 

I spoolid I 
IALL I 
ICLass c I 
L , 

• • • 



Vl 

"" El 
a 
I» 
t1 

"<I 

0 
Hl 

< 
Cl: 

....... 
w 
-.I 
0 

n 
01 
~I 
I» I 
g.1 
(Jl 

.... 
0 

'° 

,., " 
,., .., 

" ~ 
r --, 

IQ.fill!!! C!IS !Query BLIP \ I 
I In C!IS mode, use the QUERY I RDYllSG I 
I command to gather certain I LDRTBL s I 
I information about the virtual I RELPAGE 
I machine environment~ I IMPCP 
I I IllPEX 
I I ABBREV 
I I REDTYPE 
I I PROTECT 

I 
I 
I 
IQ.Q.fil!X RSCS 
I Queries RSCS linkid, file or 
I status information. 
I 

I SEARCH 
I DISK {ta~de} 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Query 
I 
I 
I 

{ 
SYSTE!I} 

SYNONYll USER 
ALL 

FILEDEF 
llACLIB 
TXTLIB 
LIBRARY 
IR PUT 
OUTPUT 

{ 
linkid [ !ligi I Def I Queue] 
File spoolid [!jigilRSCSIVll] 
SYstem [Active] } 



0 

1-1 
ti! 
cc 

< cc 

' w 
..J 
0 

IO 
c .... 
C'l 
:><' 

..., 
c .... 
~ 
(!) 

..,, 
0 
t1 

c:: 
~ 
t1 
Ill 

r 
I Description I Format 
I !~~~~~~~~~~~~~--~~~~~~~~~~~~~ 

I I 
I READCARD C!IS I READcard 
,--Reads-data from the spooled card I 
I input device. I 
I I 
I I 
I I 
I I 
l I 
!READY CP Class G I READY vaddr 
,--Makes a device end interruption I 
I pending for the specified device. I 
I I 

r , 
fn ft Jhl 

11 I 
L- , 

r r , , 

* I.! I fll I I 
I I! I I 

L , J 

l~]!Jl!2.ll C!IS IRELease [ cuuJmode 
I Makes a disk and its directory I 
I inaccessible to a virtual I 
I machine. I 
I I 
IRENA!IE C!IS !Rename 
,--changes the name of a c11s file 1 

fileid1 fileid2 ((options ••• ()]] 

I or files. 12E!i21!§: 
I I 
I I 
i I 

r 1 r 1 
I TYPE I I NOUPDIRT I 
l!!.QIXR.lll IQRQ!!!.1 I 
L ~ L J 

1~g.Jl!I CP Class D IREPeat raddr [[nnl1)1[nn)HOld) 
I Increases the copies of, or I 
I holds, an output spool file. I 
I I 
L 

• " • • • • 



Ill 
i: 
Iii 
l!I 
P> 
11 I 
""I 
01 
11> I 

< 
Ill 

' w 
....i 
0 

n 
0 
l!I 
l!I 
P> 

"" i:>o 
fll 

I 
\ 
\ 

~ 
,, t'} 

l a!2J!!§! CP Class G 
~ Makes attention interruption 
I pending. 
I 
I!!§!! 
I clears 
I resets 
I device 
I 
l!EWI.!!Jl 

CP Class G 
all pending interruptions 
error conditions on the 
specified. 

CP Class G 
I Rewinds a real tape drive. 
I 
IRO CllS Immediate Comaand 
,--RE!-suaes recording of trace 
i information previously suspended 
I by the SO iaaediate command. 
I 
I!! CllS I•aediate coamand 
·1 Resuaes terainal typing. 

CllS 
I 
!RUB 
,--initiates a series of functions 
I for a file. 
I 

IREQnest 
1 
I 
I 
I Rl!Sl!T vaddr 
1 
1 
I 
I 
I REllI!ID vaddr 
I 
I 
I BO 
I 
I 
I 
I 
!BT 
I 
I 
I RUN fn [ft [ fm ]J [ (args ••• ) ] 
I 
I 
I 

ft n ~ 

L-~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~~~~~~~.J 



... 
"' 
H 
ta 
tll 

<I 
tll 

' .... -.J 
0 

IO = .... 
0 
:><' 

Ci'l = .... 
i:i. 
(J) 

Hi 
0 
11 

c:: 
In 
(J) 
11 
In 

I Description I Format 
I 1~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

l~AVEJ!£!1 CllS ISAVENCP fn [(options ••• [)]] 
I Reads/Loads 3705 control program I 2£!~2n~: 
I load module. I [ENTRY symbol 1£!!!!!!!] 
I I [llAllE ncpnamel!Bl [LIB!! libnamelfn] 
I I 
I ~!ll~!~ CP Class E I SA V!!SYS systemname 
I Creates a copy of virtual machine! 
I contents as they currently exist. I 
I I 
I I 
ISl!T CP Class A ISl!T 
,--Sets special CP preferred I 
I options. I 
I I 
I I 
I I 
I I 

Rl!Serve 
user id 
userid 

r , 
1xx I 
101'1'1 l FAVored 

PRIORity userid nn 

SASsist {08101'1'} ! 
L.~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~·~~~~~~~~~~~~~~~· 

• 8 • • • • 



Ul 
1:1 
El 
El 
l» 
11 

"<ii 

0 
HI 

< 
CIC 

....... 
w 
-.I 
0 

n 
0 
El 
El 
l» 
ti 
~ 
Ill 

w 

fl' n ,.., ,, ~ ~ 
.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~~~~~~·--, 

l§fil CP Class B ISET {LOGmsg [nnlllOLL] } I 
I Establishes disposition for log I I 
I messages and dumps. I DUap{AUTOlraddr j[ ALLI£.!!] I 
I I I 
I§!! CP Class F ISET RECord{OFF r '}I 
I Sets re~ordi~g mode for a dev~ce, I ON raddr LIKIT nn BYTE nn BIT nl{AND}BYTE nn BIT DI I 
I or enables/disables soft machine I I OR I I 
I check interrupts. I • , I 
I I KODE {RETRY} {Quiet } 
I I KAIN Record 
I I 
I SET CP Class G I Set 
--The SET command controls various 
~unctions within your virtual 
machine. 

ACNT 
MSG 
WNG \ON 
IKSG OFF 
RON 
LINED it 
NOT Rans 
EC mode 
ISAK 
PAGEX 

EMSG [ ONI OFFI CODE !TEXT J 



.... 
~ 

1-1 
txl 
DI< 

<I 
3 

' w 
-.J 
0 

0 

"' ..... 
f'l 
;'C' 

(!') 
,,;; ,... 
;;,, 
ill 

"' 0 
M 

<::: 

= ~ 
\'fl 

r 
l Description 
I ---------· 

I 
I 
I !SET (cont.) ,--

1 
I 
I 
I 
I 
I 
I 
I 
12.IT 
r Controls various functions 
i your virtual machine. 

•------

• ... 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Cl!S I SET 
within( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

·-~~--~~~-----. 

For•at 

TIMER {Q!!IOFFfREAL} i 
A Ssist f OFF I( 011 ]( SVC! llOSVC]} 

PFnn [ Il!l!edlDElayed][pfdatat ... ) 

PFnn [TAB n1 n2 ••• nn] 

PFnn COPY [ resid] 

r , r r ,, 
!BLIP string[ (count) ]I I INPUT I a xx1 I 
!BLIP 011 II !xx YYll 
!BLIP OFF IL L ,, 

(LDRTBLS nn] [OUTPUT [xx a )] 

r , r , r , 
!RDYl!SG S!ISGI I RELPAGE Ol'FI [ABBREV OFF! 
l.!!!1!l!SG .!,l!Slll I !!J!.!.tll?ll Q1! I l!!!!!M! Q!! I 

J L , L J 

• 

I 
~~~~~~~-1 

.. 

I 
I 
I 
I 
I 

·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 

J 

• 



Ul 

"' a 
a 

"' H 
'< 

0 
Hi 

< :z 

' w 
...J 
0 

n 
0 
a 
a 

"' ::> 
p. 
tn 

l11 

~ 
,., 

"" " r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I SHUTDOWN CP Class A 
,--cheCkPoints and terminates the 
I current VM/370 operation. 
I 
I ~J;,.]]!' CP Class Any 
I Places the virtual machine in a 
I dormant state with the terminal 
I keyboard entry blocked. 
I 
I so CMS Immediate Command 
!--Suspends the recording of trace 
I information during the execution 
I command or program. 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r ,r ,,. , 
IIMPEX OFF I I IM PCP OFF I I RED TYPE OFF I 
II!!!']~ Q.!! I 11!!!'£!' Q.!! I 1~]~!1!'] Ql! I 

r , r , 
!PROTECT OFFI IAUTOREAD ON I 
!PROTECT ON I iAUTOREAD OFFi 
L ------- -- .J L 

I SHUTDOWN 
I 
I 
I 
ISLeep 
I 
I 
I 
I 
ISO 
I 
I 
I 
I 

[ nn[ SEC I!!!.!! I HRs]] 

!SORT 
,--Rearranges records within a 

CMS !SORT fileid1 fileid2 
file. I 

I I 
I SPACE CP Class D 
1--FOrces single spacing on the 

ISPAce raddr 
I 

I printer. I 
L 

0 ~ 



.... 
"' 
H 
to 
:.. 

< 
lZ 

' w 
-..) 
0 

'° ;:, .... 
0 .... 
Ii') 
j:I .... 
"" ~ 
HI 
0 

'"' c:: 
Ill 
ro 
11 
ti' 

r 

I Description I 
1----- I 
I I 
!SPOOL CP Class G ISPool 
I Changes spooling control options.I 
i I 
I I 
! I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I ' I I 
I I 
I I 
I I 
I I 
I l 
I I 
I I 

• - • 

{ Reader} 
vaddr 

{
Printer}' 
Punch 
vaddr 

{ CO!lsole} 
vaddr 

Format 

r , r ,,. , ,.. ,,.. , 
1£!..!!.§.!L! I !CONT llCLOSEf l!Qf llHOLD I 
!CLass{*fcJ I l!QfQ!IllPURGEf IBOEoff i!Q!!Ql.QI 

.I L .IL .J f. .J L J 

rr ,r ,, r , r 
I !To f luserid 11 IHOld I fCONt 
1 fForf I * I I I !Q!!2!.!! I l!!.~2!!! 
IL , I SYS TE~ ' l L ..t L , 
I L 'l r , r , 
I I I f!:.!!22 ! I I copy nn I 
I OFF 

r , 
!CLOSE I 
I PURGE I 

\ L 

Ir , r , 
I STArt 11 llOld I 
iSTOp I lllOHc!l!f 
L .J- L J 

II CLass c 11£2.J?I Q11 
..t L , L , 

r '1 r 
!CO!lt I ITErm 
I !OCon.i; I tNOTErm 
L ..t L 

r , r 

(
I To userid ! IQ.;!§§ 
IQ!'..!'. I !CLass 
L .) L 

, r 
T ucopy 
cll£QP.Y 

-''-

, r , / 
an I !CLOSE 11) 
011 iPURGEI 
--_, L .J-

--' 

• • • 



ti> 
i:: 
Iii 
Iii 
i:u 
H 
'< 

01 
Hil 
<I 
~I 
w 
...i 
0 

n 
0 
El 
Iii 
$)) 

1" 
.P. 
(ll 

...i 

~ e ~ ,, 
.------·~~~~-~----~-------

! I 
12'.!:!!\'.!'. CP Class D I STArt 
1 Restarts a drained device or I 
I changes its output spooling I 
I class. I 
I I 
I I 
I I 
I I 
!START CMS !START 
,--Begins program execution. I 
I I 
I I 
I I 
!START RSCS ISTArt 
1--iCtivates an RSCS link that is I 
I in the deactive state to start I 
I processing files. I 
I I 
I I 
!STATE CMS !STATE 
,--Verifies the existence of a file.1 
I I 
I STCP CP Class C I STCP 
,--Alters real storage locations. I 
1 I 
I I 

r 
I Reader 
I Printer 
I PUnch 
I ALL 
I --
1 [ raddr[ CL ass c ••• ][ NOsep]] ••• 
L 

r ' 
I{ entry} [ args ••• ] I 
I ! I 
L > 

r 
[linkid] ICLass c 

!LINE vaddr 
I TASK name 
ITYPE driverid 

fn ft [fm] 

[ parm ••• ] 

{ { hexloc} hexv·a 1 [hexvd2 ••• ]} 
Lhexloc 
Shexloc hexdata 

" ~ 



CD 

H 
tD 
3 

< 
3 

' w 
-.J 
0 

IO 

"' I-'· 
C'l 
;><" 

'1 

"' I-'· ... 
(I) 

t-ti 
0 
t; 

c 
en 
(I) 
t; 
en 

I Description 
!-------------~· 
l~!Q.!!~ 

Alters 
CP Class G 

virtual machine storage, 
PSW, and r'egisters. 

SVCTRACE 
1--ReCOrds information about 
I supervisor call instructions. 
I 
I 

CctS 

I 
1---­
ISTore 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ISVCTrace 
I 
I 
I 
I 

I SYNONYM CMS I SYNonym 
,--speCities alternate names for 1 
I invoking CMS com~ands. I 
I IQEUQ!!!>' 

hexloc 
Lhexloc 

Shexloc 

{
Greg} 
Yreg 
Xreg 

Psw 
STATUS 

{ ~;F} 

Format 

hexwd1 [hexwd2 ••• ] 

hexdata 

hexwd1 [hexwd2 ••• ] 

[ hexwd 1] hexwd2 

r r r ,,, 
I fn I ft I fm II I [ (options ••• [) ]) 
I l.::;x.!!Q.!!l!!. JA1111 
L L L .J.J.J 

I l[NOSTDl~!Q)[CLEAR] 

I I 
I SYSTEM CP Class G I SYStem ,--srmuiates virtual machine consoler 
I functions. I 
'-

• ... • 
{

CLEAR } 
RESET 
RESTART 

• 

--, 

• • 



tn 
~ 
'El, 
El 
Pl 
11 
'< 
0 
Hi 

< 
l3I 

' w 
....i 
0 

n 
0 
El 
El 

"' ::s 
~ 
Ill 

"' 

~ 
..., 

~ ~ ~ 0 
r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~ 

I TAG CP Class G 
1-~ppends or queries the TAG text 
I to a Vll/370 spool file utilized 
I by subsystems (such as 
I RSCS). 
I 
l 
11!R~ CMS 
l Performs tape to disk or disk to 
I tape operations for CMS data 
I sets. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ITAG 
I 
I 
I 
I 
I 
I 
ITAPE 
l 

121!~!: 
I 
I 
I 
I 

D~V {Printer1PunchtCONsoletvaddr}[text] 
FILE spoolid [text] 
QUERY {DEV{PrintertPUnchtCONsoletvaddr}} 

FILE spoolid 

r , 
DUMP 

{;n}{;t} 
I fm I [ (optA optB optD[) ] ] 
I* I 
L J 

r r ,,, 
LOAD tfn lft lfml II [ {optB optC optD[)]] 

I* I* I! 111 
L L L JJJ 

SCAH[fnl*[ftl*]] [ (optB optC optD[) ]] 

SKIP[ fn I*[ ftl *]] [ (optB optC optD[) ] ] 

llODEset [ (optD[) ] ] 

tapcmd [ n] [ (optD[) ] ] 
[j] 

r , 
I WT!! I !!fill!: 
l!Qll!!l 
L J 

r , 
tNOPRintt Qll£: 
l PRint I 
IDISK I 
1,!g.i;!! I 

r , 
IEOF n I 
jEOT I 
tEOF !I 
L J 

L-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~~--~~~~~~~~~~~-' 



_. r-·~~,--~~~~~-~~~~~~~~~~~~~~~~~·~~~~~~~--~~~~~~~~~~~~~~~~~~ 
Format "-' I Description I 

o I- !~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~-
! n.Ell (cont.) I r , r , 

I I IQ£1ll;: 
t;;1 I I 

ITAPilccul [TRTCH {OIOCIOTIBIET}]l7TRACKI 
ITAP111811 19TRACKI L---- ---J L J 

DI I I 
I I 

< 
DI I I [DEN{200!556!800!1600!6250}] 

' w 
-.J 
0 

I I 
I ltapcmd: 
I I 
I I 
ITAPPDS CKS ITAPPDS 
,--roads an os partitioned data set I 

'g I (PDS) file or card-image records l 
,... I from tape to disk. IQE!;!Q.!!!1' 
n I Ir , 
;.<" I I !UPDATE! 

[BSFIBSRIERGIFSFIFSRIRBWIRUBIWTK] 

r r r ,,, 
lfn lft lfml 11 [(options ••• [)]] 
I* I* '* II I 
I I l.!1111 
L L L ,,, 
r , r , r , r 
ICOL1 I I TAPnl IBBD I IKAXTEll 

, 
I 

Cil I 11 NOPDS I l!!Q£Qhll ITAP1 I l!!Qll!!!!I I !!Q!l!!!Jl!! I 
<::: I 11.E!!§ I 
,... I f L , 

~ I I 

L , L , L , L 

•~~~~~~~~~~~~~~~--~~~~~~~--~~~~~~~~~~~~~-

Hi 
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11 

c 
en 
CD 
11 
en 
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• • 
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"' El 
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Ill 
11 
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< 
3 

' w 
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Ill 
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p. 
Ul 

N 

~ «" t') 
,-·~~~~~~-~~~~ 

I TERMINAL 1--changes parameters 
I operations .. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I TRACE ,--Traces and records 
I execution. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

CP Class G ITER!linal 
for terminal I 

'" "••• ' ,, .... ~ program I 
I 
I 
I 
I 

i l 
I 

n «" ~ 

I CHardel 

{°N } 
LINED el Off 
LINENd . char 
Escape 

!!ask 

{~~f } APL 
ATtn 

!!ODE {CPI V !I} 

LINESize { nnn 

SVC 
I/O 

"'''"' ( r 
EXTernal I Printer 
PRIV I r , r , 
SIO I I BOTH I I RUN I 
CCII I 11'.fill~!!!.!!ll l!!Q.!!!!.!!.1 
BRanch I L J L J 

INSTruct I OFf 
ALL 
csw 

END 



... 
"" "" 

I 
HI 
b:l I 
3 

< 
31 ,, 
~· 0 
"I 

I 
iO I 
cl ..... 
Q 
~ 

<P 
c ..... 
p, 
Cl> 

Hi 
0 
I"! 

c::: 
Ul 
Cl> 
I"! 
Ul 

~ , 
I Des er iption I Form at f 
I I I 
1!~!£~ RSCS ITRace linkid[!!!IERRorslEND] I 
I Traces certain line and error I t 
I activity for a specified link. I I 
I I I 
I I r , r , I 
l!RANJ!f~!'! CP Class D ITRA!lsfer juseridl {spoolid} l!Q I ·{userid} I 
I Transfers closed reader spool I !SYSTEM! CLass c IFROMI ALL I 
I files. I L ' ALL L ' I 
I I I 
I TRANSFER CP Class G I TRANsfer { spoolid} r , I 
i -TiiiiiSfers closed reader spool I CLass c I r , f I 
I files. I ALL 1 IFROMI{ userid} I I 
I I 111'.Q I ALL I I 
I I LL J J I 
I I I 
I TXT1IB CMS ITXTlib l GEN libn fn ••• 
, -performs maintenance on a I ADD libn fn ... 
I library of TEXT files (object I I 
I modules) • I DEL libn mesbern 
I I 
I I MAP libn [ (TERM) 

) 
ame ••• ( 

I {PRINT) I U>!l!.!Sl ) 

' '-·~~~~~~--~~~~~~~~--~~~~-

• • • • • • 



(I) 
i:: 
e 
e 
P> 
11 
'< 

0 
Hi 

<I 
:::0: 

' ...., ..J 
0 

g 
e 
e I 
P> I 
;5, I 
Ol I 

I 
I .... 

IV ...., 

..., ,, r, e-, " r 
I 
ITYPE CMS 
1--TYpes all or part of a file at a 
l terminal. 
I 
I 
I 
I 
I 
I 
I 
!UNLOCK CP Class A 
1--aeieases storage. 
I 
I 
I UPDATE CMS 
1--Makes changes in a file as 
I defined by control cards in a 
I record file. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L------

I 
!Type fn ft [fm] 
I 

r r ,, 

I {rec 1 }' recn 11 
I * I * 11 
I l 1 - 11 

[(options ••• [)]] 

I 
I 
IQE!.;iQ!!§: 
Ir 
11 COL { xxxxx } 
11 1 -

{ yyyyy }I [HEX l I !!EMBER l{* }I 
1£!0!'1 I I name I 

IL 
I 
I UNLOCK 
I 
I 

, L , 

{ {useridlSYSTEM) firstpage lastpage} 
VI RT= REAL 

r ,. , , I 
(Update fnljft1 jfm1[fn2[ft2[fm2]]]11[ {option ••• [)]] 
I 
I 
12.E£~2l!~: 

1!22.!i.!!.!11.!ll!l 11 
L L 

Ir ,r ,r ,r ,r ,r ,r ,r 1 

llREP I iNOSEQ81 !INC I ICTL llSTK I jNOTERMllPRINTllSTORNOI 
11.!!.Q.!!J::EI 12.!ill.§ I l.!!.Q!.!!£11!!Q£!111.!!.Q21!1 Ill!\.!! 1 IQJ;g I INOSTDRI 
IL JL JL .JL .Jl .JL .JL .JL J 

I 
tControl Statements: 
1--~7-s-[segstrt[segincr[labelJJJ 
1 ./ I segno [ $ ][ segstrt[ segincr])] 
I ./ D segno1 [segno2X$] 
1 ./ R segno1 [segno2][$[segstrt[segincr]]] 
I ./ * comment 

~ 
, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



N 

"" 
H 
l:tl 
3 

< 
3 

' w ...., 
0 

'° ,:: ,.... 
n 
;ol" 

al 
,:: ,.... 
p. 
ID 

HI 
0 
'1 

c: 
Ill 
a> 
'1 
rn 

,-·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I Description I Format 
I 11~~~~~~~~~~~~~~~~~~~~~~~~~~~-

I!!.!!! CP Class B IVARY 
I Varies the availability of a I 
I device. I 
I I 

{ ORLine } raddr ••• 
OFfline 

l!.!!fQQ~~ IVMFDUMP [DUMPxx] [ERASE 
[ llOMAP 
[ ROHEX 

I service aid command that is the I 
I processor of system dumps. I 
I I 
I I 

[ llOFORM 
[ llOVIRT 

I I 
I !!!fil!!!Q CP Classes A, B 111 arning { user id } 
I Sends high priority nessages. lllRG OPerator 
I I ALL 

msgtext 

I I 

• 8 • • • • 



Ul 

"' s 
E! 

~ 
'<I 

0 
HI I 
<I 
::0:1 
~I 
...ii 
01 
C1 I 
ol 
s I 
s1 
~I 
P>I 
Ul 

_. 

"' l11 

~ 
,, 

~ 

IZAP 
1--Modifies or dumps ~ODULE, 
I LOADLIB, or TXTLIB files. 
I 
I 
I 
I 
I 

~ ,, ,., 
CMS I {MODULE 

I ZAP LOADLIB 
I TXTLIB 

}[ libname• ••• lib name•][ (options ••. [) ] ] 

12.2!!2~§: 
Ir 
11'.!:.!l.!l!! 11~.!l!!l.:f I 
II INPUT filenamel INOPRINTI 
IL 
I 
!Control Statements: 1-BisE ___ aaar€55 __ _ 
I 
I 
I 

r , 
DUMP { membername} 1csectname [startaddress [endaddress]]I 

modulename IALL I 
L 

NAME { membername} [ csectname] 
modulename 

{ VERIFY} disp 
VER 

REP disp data 

* comment 

END 

data 

~ 
-, 

I 



• 
• 
• 

• 

• 



c 

(" 

c 

IMtructlon Graphics and controls T·Tr1ek Tape 
Dec. Hex IRRI BCDIC £BCDICIU ASCII BCDICl21 Card Code 

0 00 NIJL NUl !Ml-1·84 
1m ~ ~ ~4 
2 02 STX STX 12-24 
l Ol ETX ETX !2-l4 

-, 04 SPM --Pf EOT I 
5 05 BALR HT ENQ !2-54 
6 D6 BCTR LC ACK !2-64 0000 0110 

~ ~ ~ _fil____:~l :~::~ ·- i ::~!ili\ 
4il 09 ISK HT 1 12·1·8..q 00X> 1001 

!O DA SVC SMM LH- 12-2-84 0000 1010 
11 OB VT VT !2-l-84 0000 !Oil 
12 OC Ff-- -FF !N-8 II 

!l 00 CR cu· 12-5-84 0000 1101 
14 Ill MVCl SO SO !2·6-84 0000 1110 
!5 Ill ClCL SI SI _ f 12+84 0000 1111 
16 10 LPR OlI DlI ---+12-11-!-84 IXXl! 
17 II LNR DC! DC! 11·!4 IXXl! IXXl! 
!B 12 LTR DC2 DC2 1!·24 IXXl! 00!0 
19 !l LCR TM OCl !!-l4 tXXll 0011 

-20 14 NR ---R~- DC4 l!·H IXXl!O!lX! 

21 IHCLR NL NAK !!-54 IXXl! O!D! 
22 16 OR BS SYN 11-64 IXXll 0110 
2l 17 XR IL ET8 1!·14 IXXll 0111 
24 18 L-R-- -·-CAN---CA-N 11-84- IXXlllOOil 
ZS 1q CR EM EM 11·!·84 IXXl! !00! 
26 IA ~R CC SUB 11·2·84 IXXll !010 
27 J.L SR__ c_u1 __ r5c_ I - l_!_:l_±L__ IXXl!_IOD 
18 IC MR IFS FS r 11-4-84 f l"OO! 1100 

~ :~ f ~~R t :~1 ~i I ::~::~ i :: ::~~ 
~~ ~- ~;~R--- -- b~S----~i-- r --- - ::~~:~4 -1-::fi~~ 
3l 21 LNDR sos I ' I I 0-14 i OO!OIXXl! 
34 22 LTDR FS ~" I [0-24 100100010 
35 11 LCOR I --+O·l4 0010 0011 

1lli4THilil ---evP I ---- 0'44----ro010D100 

~ I ~"x°.R ~~8 ~ i :~~ I ~:: ::~~ 
2L~M_XO~ _ ESt;__ ___ ' ___ l.__ 0::!..4 ___ _l_OOJO_Q!I! 

~I~ ~~~d \ J :::~4 I~:: ::i 
-~TIJ: ~:~_ --~-~_2 ___ :_ .----- :_:m--L~~~ 44 1C MOR , 0-4-84 · 0010 1100 
45 20 DOR ENQ - + 0-5-84 I 0010 1101 
46 2E AWR ACK . 0-6-84 I 0010 1110 

_47 1f ~R __ BEL ___ / _ _ ____ . 0c7_.cB_4_1!R!ill 
48 '° ll'ER I o . !2-!Hl-!-84 00110000 
4q l! Lt-ER I I : 14 0011 IXXl! 
so 32 LTER SYN 2 · z..q I 0011 0010 

_51 ll !J:.E_R __ I _l__ l4 I 00110011 
51 34 HER PN 4 44 , 00110100 
51 15 LRER RS 5 54 J;ll 0101 
54 16 AXR UC 6 64 0011 0110 
5; 17 5XR EOT 7 14 00110111 

-56 18 lIR ----8 - 8-9-· -- OO!T!IXXl 
57 3q CER q !·84 0011 1001 
58 lA AER 1-84 0011 10!0 
sq l SER CUl l-84 00111011 
60 3C MER OCA 4-8-9 OOll 1100 
61 lD DER NAK 5-84 0011 1101 
62 lE AUR 6·84 00111110 
63 1F SUR SUB L__ 7-g..q OOll llll 

Figure 7. Code Translate Table 
(Part 1 of 5) 
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Instruction Graphics and Controls 7-TrackTape 
Dec. I-lex (RX~ BCDlC EBCOIC(ll ASCtl BCDIC!21 Card Code Binary 

64 40 STH Sp -sp @ T (3) nopunches 0100~ 
65 41 LA A 12-Q-J-9 0100 0001 
66 42 STC B 12-0-2-'I 01000010 • 
67 43 IC C 12-0-3-'I 01000011 
6B 44 EX D 12-0-4-'1 0100 0100 
69 45 BAL £ 12-0-5-'I 0!000]0! 
70 46 BCT f 12-0-0-'I 0100 0]10 
71 47 BC G 12-0-M 0!000111 
72 j4f LH H 12-0-8-'I 0100 1000 
73 49 CH I 12-J-8 0100 1001 • 74 4A AH I I J 12-2-8 0100 1010 

-JH~-- +o I < < r : ~ :/ 1 :::::: ~:~ :~u 
77 40 [ I I M BA 8 4 I 12-5-8 0100 110! 
78 4£ CVD < + + N BA842 12-6-8 01001no 
79 4F CVS * 1 1 0 B A 8 4 2 I 12-7-8 0100 Ill'! 
80 50 ST & + & & P B A 12 0101 0000 
81 51 Q 12-ll·l-'I 01010001 
82 52 R 12-ll-2-'I 010! 00!0 
83 53 5 !2·ll·3-'I OlO!OOll • 84 54 N T l2·ll-4-'I 01010100 
85 55 Cl U 12-11-5...q Ol(JI 0101 
86 56 0 v 12·ll·6-'I 0101 ouo 

~ ~: ~ ~ :;::::;4~ 
8'I 59 C Y IJ-I-8 0101 1001 
90 SA A ! ! Z II-2-8 01011010 
91 58 S $ $ $ [ B 8 2 I 11·3·8 0101101! 
92 5C M \ B 84 Ii-4·8 01011!00 
93 50 D ] I I ] B 84 I !1·5·8 0!0! !!01 

~ ~~ ~t 6 ---, ---, ~ ~ : :: ~I ~~~ ~:~~ ~:i~ 
96 60 STO -B- - II 01!0 0000 
97 61 I I I a A I 0-l Ol!O OO:ll 
98 62 b l!-0·2-'I 01!0 0010 

~ ~ -r------+Hm--4Wo ~~ 
IOI 65 e 11-0-5-'I 0]100101 
]02 66 f 11-0·6-'I 01100110 

:~ :; ~;o ~ g~:;~----i-&+:~~ 
]05 69 CO t :10·!·8 0]]0 1001 
106 6A AD : J 12-11 OllO JOJO 

::: :~ ~~ %1 .. -+--- ~: / I ~*:: ~:fa :~u 
!119 60 OD Y _ _ m AB 4 I 0·5-8 0110 1!01 
IIO 6£ AW \ > > n A 8 4 2 0-t-8 DUO lllO 
lll 6F SW "' ? ? o A842_Lm0·7·8_~~ 
112 70 ST£ p 12·]!·0 Olli 0000 
113 71 q !2·1!-0·!-'I OJI! 0001 
1!4 72 r 12•!1-0·2-'I DlllOO!O ::: :: - -: 1----i :;:g~H~: ~U 
117 75 u 1!2·1!-0-5-'I 01!!0101 
1!8 16 I v 12-u-0·6-<i 01uouo 
!!9 E+.---"----------w___L ___ ' 1u1-o-1:i._14!JLQl11 
:~ ~]~~ I , : 1 ::;11-0·8-<i :::: :~ 
122 7A A£ ----46 ' ' z I A 2-8 01!1 JOJO 
~ 5£_ l_: _____ l_l __ _J___J 8 21 3-B ~l!UQ!l 
124 IillC Mi£ @' @ @ : I 84 4·8 0111 1100 
115 70 DE_J• ' ' u 84 I 5·8 01111101 
126 7E AU > • • - 84 Z 6-8 Olli lllO 
gr_ 7F SU_ L~'-' _"_DH 8421 7-8 Olll llll 

Figure 7. Code Translate Table 

• 

• (Part 2 of 5) 
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c 

Instruction Graphics and Controls 7-Tr~kTape 

Dec. Hex and Format BCDIC EBCDIClll ASCII BCDICl21 can1coc1e Binary 

128 Ill SSM ·S 12-0·1-B 1000 OODD 
12'1 81 • • !Mr! 1000 0001 
130 82 LPSW ·S b b 12-0-2 1000 0010 
131 Bl Dil!ll'IOSt ' ' 12-0-3 IOODOOU 
132 84 WRD SI d d 12-0-.\ = 133 i!5 ROD • • 12-0-5 
ll4 86 BXH I I 12-0-8 !OOOD!\D 
135 81 !!N _g_ _g_ 12-0-J !OOOOm 
ll4 88 SRL h h 12--0·8 1000 1000 
137 89 m I i 12-0"'1 1000 llXll 
138 BA SRA 12-0·2-8 1000 1010 
139 BB SlA RS I 12-0·3-8 lOOD IOU 
140 8C SRDI. ~ 12-0-.1-8 1000 1100 
141 80 SlDL I 12-0·5-8 1000 1101 
142 IE SRDA !2--0-6-8 lOOD mo 
143 8f SLDA t 12-0-J-8 lOOD 1111 
144 'lO STM 12·11+8 10010000 
145 91 TM 

fs1 
j j 12-11-1 10010001 

146 92 MVI k k 12-11-2 1001 OO!D 
147 93 TS ·S I I 12-11·3 10010011 
148 94 NI m m 12-11-.1 10010100 
149 95 Cll Si I n n 12-11-5 10010101 

:~ 01 0 0 12·11-6 10010110 
XI I .J!...J!.. 12-1!-l 1001 om 

152 98 lM "] q q 12·11-8 IOOl llXMJ 
153 99 r r 12·11"'1 10011001 
154 9A 12-11·2-8 10011010 
155 9B } !2·11·3-8 10011011 
156 9C SIO,Slllf)~, ti 12·11-4-8 10011100 
157 90 110,CLRIO S I 12·11+8 10011101 
158 9£ HIO,HOV ! 12·11+8 1001 mo 
159 9F TCH . 12·11-7-8 10011111 
160 AO 11-0·1-B 1010 OODD 
161 Al .. U-0·1 1010 0001 
162 A2 • ' 11-0·2 1010 0010 
163 Al I I U-0·3 1010 0011 
164 A4 u u 11-0-4 10100100 
165 A5 v v 11-0-5 10100101 
166 A6 w w 11-0-6 !OlOOl!O 
167 Al x x 11-0·7 lOlOOm 
168 A8 y y l!-0·8 1010 1000 
169 A9 z z 11-0"'1 1010 1001 
170 AA 11-0·2-8 10101010 
lll AS L U-0-3-8 10101011 
172 AC STNS~)~t r 11-0+8 1010111Xl 
lll AD STOSM [ 11-0-5-8 10101101 
174 If. SIGP ·RS ? U-0-6-8 1010 mo 
175 AF MC ·Si . 11-0-7-8 10101111 
176 BO ' 12-11-0-1-8 !DU 0000 
m Bl LRA -RX , 12-11-0-1 10110001 
178 B2 See below ' 12-11-0-2 10110010 
1T9 83 3 12-11-0-1 10110011 
llll B4 . !2·11-0-4 10110100 
181 B5 . 12-U-0·5 10110101 
182 86 

li:.L_lRs 
. 12-11-0-6 :~::~~ l8l 87 7 12-11-0-7 

184 88 • 12-ll-0-8 !OU 1000 
11!5 89 . 12-11-0"'1 10111001 
186 BA cs l'. 12-n-0-2-B lOll !O!O 
181 BB C~ RS J 12-l!-O-l-8 lOll lOU 
188 BC , 12-U-D-4·8 10111100 
1111 BD 

CLM 1 l 12-11-o-5-8 10111101 
l'lO BE STCM RS + 12-11-o+s 1011 mo 
191 BF ICM - 12-11-0-J-8 10111111 

Figure 7. Code Translate Table 
(Part 3 of 5) 
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Instruction Graphics and Controls 7·Track Tape T--
Dec. Hex ISSI BCDIC EBCDICI II ASCII BCDICl11 Card Code~ 
-19-1-1-C-D-+---t-?-. -~{-----t-B-A-8 -1~+11~-0·---- 1100 0000 

193 Cl A A A BA l 11-1 llOODOOl 
194 C1 B B B B A 1 11-1 llOO OOID 
195 Cl c c c B A 1 l 11-3 noo 0011 
1% C4 D D D ----nl A 4 11-4 llOO 0100 
197 CS E E E BA 4 l 12-S llOOOlOJ 
198 C6 f f f B A 4 1 12-6 l!OO DllD 

100~!W~~~~-+------~~~--~e---~~~---+~:~:~8~4~1~l-+~ll~-:,:~-----+H-~ 
101 C9 I I I o A 8 I 12-9 l!OO ,001 
101 CA 12-0-2-8-9 l!OO !DID 
103 CB 11-0-3-8-9 l!OO JOH 
204 cc s 11-0-4-8-9 noo uoo 
205 CD !1-o-S-8-9 noo l!OJ 
106 er Y . Ji-o-6-8-9 noo 1110 
107 CF 11-0-7-8-9 l!OO ll ll 
208 00 ! } B 8 1 ll-0 l!OIOOOO 
109 DI MVN J J J B I l!-1 llOJCiXJJ 
110 D2 MVC K K K B 1 JJ-1 11010010 

2"'1:"°J~~-+cc~i~z~-+o~c----7o~~~~----...;-::c---4c'2.L+tf~ ::::~~ 
113 D5 CLC N N N B 4 I !J-5 llOl 0101 
114 D6 oc o o o B 4 1 n-6 no1 ono 
115 Dl XC P P P B 41 l ll-7 l!OI Olli 
216 D8 Q Q Q B 8 !J-8 l!OJ JDOO 
117 D9 R R R B 8 l 11-9 l!OJ JOOI 
118 DA !2-l!-2-8-9 J!OJ !OJO 
219 DB --m1 Y,~JlOI !Oil 
210 DC TR J-4-8-9 !IOI l!OO 
121 DD TRI I-5-8-9 llOl l!Ol 
122 DE ED l l!-6-8-9 l!Ol mo 
113 DF EDMK 11-ll-7-8-9 l!Ol llll 
114 E0 I \ A 8 2 0-1-8 ll!O 0000 
125 El l!-0-J-9 ll!O DOOi 
126 E2 s s s A 1 0-2 mo 0010 

~"f"°8~i!-+---+0c------c0-·~~·--------t h·2_!_~-- - -~ 
229 ES V V V A 4 I 0-5 1110 0101 
130 E6 W W W A 4 2 0-<i 1110 OHO 

;~; i~ ~ ~ ~ : 8 4 2 l ~:~ -----+fil~ ~~ 
133 E9 z z z A 8 l o-9 mo 1001 
134 EA lhJ-2-oJ. 1110 JOJO 
"23c,.5+7EB-+---+---~·----+-----i=ll.-0-3-8-9 1110 !Oil 
136 EC ri ll-0-4-8-9 1110 llOO 
237 ED ll-0-5-8-9 ll!O l!OJ 
238 EE ll-O-<i-8-9 1110 mo 
239 Ef ll-0-7-8-9 1110 llll 
240 FO SR P 0 0 0 8 2 0 1111 0000 
241 fl MVO I l l l l 11110001 
242 f2 PACK 1 1 2 2 1 JlllOOJO 

~~~3-t-Flflr+~UN~P~K~-+!~--~!-T~----+-~4 ~1~1-ti!--·--t-:~:~::~~~l~,1 
~~ :~ 5 S 5 4 I S Ill! O!OJ 
246 F6 6 6 6 41 6 nn ono 
247 fl 7 7 7 411 7 Ill! 0111 
248 f8 ZAP 8 8 8 8 8 11111000 
249 F9 CP 9 9 9 8 I 9 llll 1001 
150 FA AP I 12-l!-0-2-8-9 llll JOJO 
251 fB SP 12-ll-0-3-8-9 llll !Oil 

Figure 7. Code Translate Table 
(Part 4 of 5) 
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C. . Instruction Graphics and Controls MrackTape 
Dec. Hex 1551 BCDIC EBCDIC\ II ASCII BCDIC\21 Card Code Binary 

252 FC MP 12-11-0-4-8-'I 11111100 
253 FD DP 11-11-0·5-8-'I 1111 llDl 
254 FE 11-11-0-6-8-'l 1111 lllD 
155 Ff 11-11-0-7-8-'l 11111111 

chains (120 graphics). 1. Two columns of EBCDIC graphics 
are shown. The first gives standard 
bit pattern assignments. The second 
shows the T·l land TN text printing 

2. Add C (check bit) for odd or even 
parity as needed, except as noted. 

Op code (S format) 
8101 - STIDP 
8103 -STIDC 
8104 - SCK 
8105 - SICK 
8106 - SCKC 

8107 - STCKC 
8108 - SPT 
8109 - STPT 
810A - SPKA 
8108 - IPK 

3. For even parity use CA. 

8100 - PTL8 
8110 - SPX 
8111 - STPX 
8111- STAP 
8113 - RR8 

C: Figure 7. Code Translate Table 
(Part 5 of 5) 

c 

Cl . 
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Fl RST HALFWORD 1 SECOND HAL~W0RD 2 THIRD HALFWORD 3 . 

ll LENGTH LENGTH ADDRESS OF I ADDRESS OF 
I qPERAND 1 OPERAND 2 OPERAND 1 I OPERAND 2 

i Op<:om trrJ@ 81 I .01 I B2 I .02 

SS o 78 1112 1516 1920 3132 3536 

: : : ADDRESS OF : ADDRESS OF 
I LENGTH I OPERAND 1 I OPER!~D 2 

i opcode Err e1 1 ·01 I a2 02 · 
0 78 1516 1920 3132 3536 

Figure 8. Machine Instruction Formats 
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CR Bits Name of field Associated with I nit, 

0 0 Block - mu!tiplex'g control Block - multiplex'g 0 
I SSM suppression control SSM instruction 0 
2 TOD clock sync control Multiprocessing 0 
8-9 Page size control } 0 
10 Unassigned (must be zero) Dynamic addr. transl. 0 
11 -12 Segment size control 0 

c 
16 Malfunction alert mask 

t 
0 

17 Emergency signal mask 
Multiprocessing 0 

18 External cal I mask 0 
19 TOD clock sync check mask 0 
20 Clock comparator mask Clock comparator 0 
21 CPU timer mask CPU timer 0 
24 Interval timer mask Interval timer I 
25 Interrupt key mask Interrupt key I 
26 External signal mask External signal I 

I 0-7 Segment table length } Dynamic addr. transl. 
0 

8 -25 Segment table address 0 

2 0-31 Channel masks Channels I 

8 16- 31 Mon it or masks Monitoring 0 

9 0 
'"'"" ,, ' ''""'"' "" """"' '"°'' ! 0 

I Instruction fetching event mask 0 
2 Storage alteration event mask Program - event record'g 0 
3 GR alteration event mask 
16-31 PER general register masks 0 

10 8 - 31 PER starting address Program - event record'g 0 

II 8-31 PER ending address Program - event record'g 0 

14 0 Check -stop control } Machine - check handling 
I 

I Synch. MCEL control I 
2 1/0 extended logout control 1/0 extended logout 0 
4 Recovery report mask 

l 
0 

5 Degradation report mask 0 
6 Ext. damage report mask 

Machine - check handling 
I 

7 Warnfng mask 0 
8 Asynch. MCEL control 0 
9 Asynch. fixed log control 0 

c 
15 8 -28 MCEL n<klres"- Machine-check handling 512 

Figure 9. Control Registers 
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Condition Code Setting • M•sk Bit Value 

General Instruction• 
Add, Add Halfword overflow 
Add Logical zero, not zero, zero, not zero, 

no carry no carry 1:;6rry carry 
AND not zero 
Comf)Ore, Compore Halfword equal 1st op low ht op high 
Compare and Swap/Double equal not equol .) Compare Logical equal ht op low lst op high 
Exclusive OR zero not zero 
Insert Characters under tv\ask all zero 1st bit one lst bit Zo;>fO 

load and Test 
Load Complement overflow 
Lood Negotive 
Load Positive zero >zero overflow 
Move Long count equal count low count high overlap 
OR riot zero 
Shift Left Double/Single > iero overflow • Shift Right Double/Single 
Store Clock ,., not set not oper 
Subtrod, Subtract Halfword overflow 
Subtroi::t logical not zero, zero, not zero, 

rio carry carry carry 
Test and Set one 
Test under i\r\osk hiixed 
Translate and Test incomplete complete 

becimal Instructions 
Add Decimal zero >zero overflow 
Cotnpare Decimal equal 1st op low lst op high 
Edit, Edit and Mork 
Shift and Round Decimal overflow 
Subtract Decimal overflow 
:Zero ond Add overflow 

Flaating-fioint Instructions 
Add Norma Ii zed 
Add Unnormalized zero < zero >zero 
Compare equol Isl op low lst op high 
Load and Test 
lood Complement 
Load Negative 
Load Positive • Subtract Normalized 
Subtract Unnormalized 

Input/Output Instructions 
Clear 1/0 no oper in CSW stored chon busy not aper 

progress 
Holt Device interruption CSW stored channel not oper 

pending working 
Holt 1/0 interruption CSW stored burst op not oper 

pending stopped ., Start 1/0, SIOF successful CSW stored busy not oper 
Store Channel ID ID stored CSW stored busy not oper 
Test Channel Ovaifable interruption burst mode not oper 

pending 
Test 1/0 available CSW stored b1.Jsy not oper 

System Control Instructions 

load Real Address translation ST entry PT entry length 
avoilobfe invalid invalid violation 

Reset Reference Bit R=O, C=O R=O, C= 1 R= l, C =O R= I, C= I • Set Clock ,., secure not oper 
Signal Processor accepted stat stored busy not oper 

Figure 10. Condi ti on codes 
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PROGRAM INTERRUPTION CODES 

Interruption 
Program Interruption 

lnte1ruption 
Program Interruption Code Code 

Dec Hex 
Couse 

Dec Hex 
Cause 

1 0001 Operation 12 oooc Exponent overflow 
2 0002 Privileged operation 13 OOOD Exponent underflow 
3 0003 Execute 14 OOOE Significance 
4 0004 Protection 15 OOOF Floating - point divide 
5 0005 Addressing 16 0010 Segment translation 
6 0006 Specification 17 0011 Page translation 
7 0007 Data 18 0012 Translation specification 
8 0008 Fixed-point overflow 19 0013 Special operation 
9 0009 Fixed - point divide 64 0040 Monitor event 

10 OOOA Decimal overflow 128 0080 Program event (code may 
II OOOB Decimal divide be combined with 

another code) 

CNOP ALIGNMENT 

Double Word 

Word ;=f Wocd 

~~ord 1 Half W 
1 

Half V~9_e_~--=r= Half Word 

Byte : Byte Byte : Byte 1 Byte 1 Byte 1 Byte 1 Byte 

'------ ~ ~ ~ --
0,4 2, 4 0,4 2, 4 
0,8 2,8 4, 8 6,8 

EDIT AND EDMK PATTERN CHARACTERS (in hex) 
20 -digit se lee tor 40 - blank SC - asterisk 
21 - start of significance 4B -period 6B - comma 
22-field separator SB-dollar sign C3D9-CR 

Figure 11. Program Interrupt Codes, CNOP 
Alignment, and Edit and EDMK 
Pattern Characters 
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Area, Hex 

~ addr 

0-7 0 
8-15 8 

16-23 10 
24-31 18 
32-39 20 
40-47 28 
48-55 30 
56-63 38 
64-71 40 
72-75 48 
80-83 50 
BB-95 5B 

96-103 60 
104-111 6B 
112-119 70 
120-127 7B 
132-133 B4 
132-133 B4 

134-135 B6 
136-139 BB 

140-143 BC 

144-147 90 

14B-149 94 
150-151 96 
152-155 9B 
156-159 9C 
16B-l 71 AB 
172-175 AC 
176-179 BO 
IB5-IB7 B9 
216~223 DB 
224-231 EO 
232-239 EB 
248-251 FB 
252-255 FC 
256-351 100 
352-3B3 160 
3B4-447 IBO 
448-511 ICO 
512- t 200 

Initial program I coding PSW, restart new PSW 
Initial program loading CCWl, restart old PSW 
Initial program loading CCW2 
External old PSW 
Supervisor Call old PSW 
Program old PSW 
Machine-check old PSW 
Input/output old PSW 
Channel status word 
Channe I address word 
Interval timer 
External new PSW 

• 
• 

Supervisor Cal I new PSW 

~~~~ . 
Machine-check new PSW , 
Input/output new PSW 
CPU address assoc 1d with external interruption, or unchanged 
CPU address assoc'd with external interruption, or z.ero (EC 
mode only) 1 

External interruption code (EC mode only) 
SVC ;ntecruption [0-12 zeros, 13-14 ILC, 15,0, 16-31 codeJ 
(EC mode only) 
Program interrupt [0-12 zeros, 13-14 ILC, 15:·0, 16-31 code} 
(EC mode only) 
Translation exception address [0-7 zeros, 8-31 address] (EC 
mo.de only) 
Monitor class{0-7 zeros, 8-15 class number] 
PER interruption code [0-3 code, 4-15 zeros] (EC mode only) 
PER address [0-7 zeros, B-31 address] (EC mode only) 
Monitor code [0-7 zeros, 8-31 monitor code] 
Channel ID [0-3 type, 4-15 model, 16-31 max. IOEL lengthJ 
1/0 extended logout (IOEL) address [0-7 unused, B-31 addr] 
Limited channel logout (see diagram) 
1/0 address [ 0-7 zeros, B-23 address J (EC mode only) • 
CPU timer save area 
Clack comparator save area 
Machine-check interruption code 
Failing processor storage address (0-7 zeros, 8-31 addr} 
Region code* 
Machine-check fixed logout area* 
Machine-check floating-point register save area • 
Machine-check general register save area 
Machine-check control register save area 
Machine-chP.ck CPU extended logout area (size varies) 

*Functions and use of fields may vary among models. See system library· 
manuals for specific model. 

t Location may be changed by programming (bits 8-28 of CR 15 specify address) . • Figure 12. Fixed Storage Locations 
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c 

PROGRAM STATUS WORD (BC Mode) 

Channel Masks E Protect'n CMWP Interruption Code 
Key 

I LC CC Program 
Mask 

32 34 36 3940 

1112 1516 2324 

Instruction Address 

4748 5556 

31 

63 

0-5 Channel 0 to 5 masks 
6 Mask for channel 6 and up 
7 (E) External mask 

32-33 (I LC) Instruction length code 
34-35 (CC) Condition code 

12 ( C=O) Basic control mode 
13 (Ml Machine-check mask 
14 (W=1) Wait state 
15 (P=1) Problem state 

36 Fixed-point overflow mask 
37 Decimal overflow mask 
38 Exponent underflow mask 
39 Significance mask 

PROGRAM STATUS WORD (EC Mode) 

OROO OTIE 
Protect'n 

Key 
CMWP 00 CC Program 

Mask 
0000 0000 

7 B 11 12 

0000 0000 ,L 32 

1 (R) Program event recording mask 
5 (T=1) Translation mode 
6 (I) Input/output mask 
7 IE) External mask 

12 (C=1) Extended control mode 
13 IMI Machine-check mask 
14 (W= 1) Wait state 

15 16 18 20 23 24 

Instruction Address 

"'" "'" 15 (P=1) Problem state 
18-19 (CC) Condition code 
20 Fixed-point overflow mask 
21 Decimal overflow mask 
22 Exponent underflow mask 
23 Significance mask 

Figure 13. Program Status Words 
BC and EC Modes 

(PSW) , 

31 

63 
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CHANNEL ADDRESS WORD (hex 48) 

Key 0000 Command Address 

3 4 7 8 15 l6 

CHANNEL COMMAND WORD 

Command Code Data Address 

2324 

Flags 00 Byte Count 

32 55 S6 

CD-bit 32 (80) causes use of address portion of next CCW. 
CC-bit 33 (40) causes use of command code and data address of next CCW. 
SLl-bit 34 (20) causes SllPPression of possible incorrect length indication. 
Skip-bit 35 ( 10) suppresses transter of information to main storage. 
PCl-bit 36 (081 causes a channel program controlled interruption. 
I DA-bit 37 (04) causes bits 8·31 of CCW to specify location of first IDAW. 

CHANNEL STATUS WORD (hex 40) 

I Key l+lcc I CCW Address 

0 3 4 5 6 78 1sh6 2Jl24 

Unit Status Channel Status Byte Count 

32 39 40 4748 55 56 

31 

31 

63 

I 
31 

63 

5 Logout pending 
6·7 Deferred condition code 

32 (8000) Attention 

40 (0080) Program control interruption 
41 (0040) Incorrect length 

33 (4000) Status modifier 
34 (2000) Control unit end 
35 ( 1000) Busy 
36 (0800) Channel end 
37 (0400) Device end 
38 (0200) Unit check 
39 (0100) Unit exception 

Figure 14. Channel 
Channel 
Channel 

138 IBM Vll/370: 

42 (0020) Program check · 
43 (0010) Protection check 
44 (0008) Channel data check 
45 (0004) Channel control check 
46 (0002) Interface control check 
47 (0001) Chaining check 
48·63 Residual byte count for the last 

CCWused 

Address Word (CAW), 
Command Word (CCW), and 
status word (CSW) 

Quick Guide for Users 
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c 

c, 

LIMITED CHANNEL LOGOUT (hex BO) 

0 SCU id Detect Source 000 Field validity flags TT 00 A Seq. 

0 I 3 4 7 8 12 13 15 16 23 24 26 28 29 

Detect field 
4 CPU 
5 Channel 
6 Storage control unit 
7 Storage unit 

Source field 
8 CPU 

17-18 Reserved {00) 
19 Sequence code 
20 Unit status 
21 Command Eddress and key 
22 ,Channel address 
23 Device a:Jdress 

24-25 (TT) Type of termination 

31 

9 Channel 
10 Storage control unit 
11 Storage unit 

Code 00 Interface disconnect 
01 Stop, stack, or normal 
10 Selective reset 

16-23 

12 Control unit 

Field validity flags 
16 Interface address 

11 System reset 
28 {Al 1/0 error alert 

29·31 Sequence code 

Figure 15. Limited Channel Logout 

MACHINE-CHECK INTERRUPTION CODE (hex EB) 

MC conditions Va 1 idity indicators 

0 

1 aooo 0000 0000 00 I Vol., MCEI. length 
32 39140 45 46 48 55156 

0 System damage 14 Bocked-up 24 Failing stg. address 
1 Instr. proc 19 damage 15 Delayed 25 Region code 
2 System recovery 16 Uncorrected 27 Floating-pt registers 
3 Timer damage 17 Corrected 28 General registers 
4 Timing facil. damage 18 Key uncorrected 29 Control registers 
5 External damage 20 PSW bits 12-15 30 CPU ext'd logout 
6 Nol assigned (O) 21 PSW masks and key 31 Storage logical 
7 Degradation 22 Prog. mask and CC 46 CPU timer 
8 Warning 23 Instruction address 47 Clock comparator 

Figure 16. Machine Check Interrupt Code 

63 
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Standard Command Code Assignments (CCW bits 0-7) 

0000 Invalid tttt ttO I Write 
tt t t 0100 Sense tttt ttl 0 Read 

1000 Trans fer in Channel tttt ttl 1 Control 
tttt I I 00 Read Backward 0000 00 I I Control No Operation 

x -Bit ignored. tModifier bit for specific type of 1/0 device 

CONSOLE PRINTERS 

Write, No Carrier Return 
Write, Auto Carrier Return 
Read Inquiry 

01 
09 
DA 

Sense 
Audible Alarm 

04 
OS 

3504, 3505 CARD READER/3525 CARD PUNCH (GA2 l-9124) 

Command 

Sense 
Feed, Select Stacker 
Read Only* 
Diagnostic Read 
Read, Feed, Select Stocker* 
Write RCE Format* 

3504, 3505 only 
Write OMR Formatt 

3525 only 
Write, Feed, Select Stacker 
Print line* 

*Special feature on 3525 

Binary 

0000 0100 
SSIO FOi i 
1 IDO FOIO 
1101 0010 
SSDO FOi 0 
0001 0001 

0011 0001 

SSDO 0001 
LLLL LIOI 

Hex I Bit Meanings 

04 SS Stacker 00 -I-
OI 2 

D2 10 2 

F Format Mode 
l 1 0 Unformatted 

31 

1 Formatted 

..Q_ Data Mode 
0 I-EBCDIC 
l 2-Card image 

Line Position 
5-bit binary vai~e 

tSpecial feature 

PRINTERS, 3211/3811 (GA24-3543), 3203/IPA, 1403/2821' (GA24-3312) 

After 
Write lmmed 

Space I line 09 OB Write without spacing 
Space 2 Lines 11 13 Sense 
Space 3 Line> 19 IB Load UCSB without folding 
Skip to Channel ot 83 Foldt 
Skip to Channel 1 89 8B Unfoldt 
Skip to Channel 2 91 93 load UCSB and Fold (exc. 3211) 
Skip to Channel 3 99 9B UCS Gate Load (1403 only) 
Skip to Channel 4 Al A3 load Feat 
Skip to Channel 5 A9 AB Block Data Check 
Skip to Channel 6 Bl B3 Allow Data Check 
Skip to Channel 7 B9 BB Read PLBt 
Skip to Channel 8 Cl C3 Read UCSBt 
Skip to Channel 9 C9 CB Read Fest 
Skip to Channel 10 DI D3 Diag. Check Read (exc. 3203) 
Skip to Channel l 1 D9 DB Diagnostic Writef 
Skip to Channel 12 El E3 Ro.ise Covert 

Diagnostic Gate t 
Diagnostic Read (1403 only) 

01 
04 
FB 
43 
23 
F3 
EB 
63 
73 
7B 
02 
DA 
12 
06 
05 
6B 
07 
02 

*1403/IPA diagnostics are model-dependent; t321 l only 
UCS special feature on. 1403 

Figure 17. I/O Command Code (Part 1 of 
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c 

c 

c 

c 

c 

3420/3803, 3410/3411 MAGNETIC TAPE 
See GA32-0020, -0021, -0022 for function of specific models and special 
feorures required. 

Density Parity DC Trans Cmd 
Write 01 1 on off 13 
Read Forward 02 ~ odd { off { ::' 

33 
Read Backward DC 200 38 
Sense 04 off J off 23 
Sense Reserve*t F4 

, even 
l on 28 

Sense Release•t D4 
) odd 

off S3 
Request Track-in-E1ror IB Mode 

off {°'' 73 
Loop Write-to-Readt SB Serl SS6 on 78 
See Diagnose t 4B (7-trock) l even off {off 63 
Rewind 07 on 6B 
Rewind Unload OF 

\ odd { off 93 
Erase Gap 17 

off {off B3 
Write Tape Mark IF 800 

I even 

on BB 
Backspace Block 27 

off {off A3 
Backspace File 2F on AB 
Forward Space Block 37 

Mode Set 2 (9· frock) 
Forward Space Fite 3F 

800 bpi CB 
Data Security Eraset 97 

1600 bpi C3 Diagnostic Mode Seti OB 
62SO bp;t D3 

*Two-channel switch required t3420 only 

DIRECT ACCESS STORAGE DEVICES: 
3330-3340 SERIES (GA26-IS92, -1617, -1619, -1620); 
230S/283S (GA26-1SB9); 2314, 2319 (GA26-3S99, -1606) 

Command MT Off MT On* Count 
Control Orient (c) 28 Nonzero 

Recalibrate 13 Nonzero 
Seek 07 6 
Seek Cylinder OB 6 
Seek Head lB 6 
Space Count OF 3 (a); nonzero· (d) 
Set File Mask I 
Set Seoto' (o,f) I 
Restore (executes as a no-op) 
Vary Sensing (c) 
Diagnostic Load (a) 
Diagnostic Write (a) 

Search Home Address Equal 
Identifier Equal 
Identifier High 
Identifier Equal or High 
Key Equal 
Key High 
Key Equal or High 
Key and Data Equal (d) 
r<ey and Dato High {d) 
Key and Data Eq, or Hi (d) 

Continue Search Equai (d) 
Scan Search High (d) 

Search High or Equal (d) 
Set Compare (d) 
Set Compare (d) 
No Compare (d} 

" Code same as MT Off except as listed. 
o. Except 2314, 2319 
b. 3330-3340 Series only; 

manual reset on 3340. 
c. 2304/2835 only. 

lF 1 
23 l 
17 Nonzero 
27 1 
S3 1 
73 Sl2 
39 89 4 
31 Bl 5 
Sl Dl s 
71 Fl 5 
29 A9 KL 
49 C9 KL 
69 E9 KL 
2D AD 

r~· 
4D CD 

of bytes 6D ED 
2S AS (including 

4S cs j '.1'osk bytes) 

6S ES m search 

3S BS I o'gumen• 
7S FS 
SS DS 

d. 2314, 2319 only. 
e. String switch or 2-chonnel 

switch feature required; 
standard on 2314 and 2844. 

f. Special feature required on 3340. 

Figure 17. I/O Command Code (Part 2 of 4) 
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DIRECT ACCESS STORAGE DEVICES, (cont'd) 
3330-3340 SERIES (GA26-1592, -1617, -1619, 1620); 
2305/2835 (GA26-1589); 2314, 2319 (GA26-3599, -1606) 

Command 
Read Home Address 

Count 
Record 0 
Data 

Key and Data 
Count, Key and Data 
IPL 
Sector (a, f) 

Sernje Sense 1/0 
Read, Reset Buffered log (b) 
Read Buffered Log (c) 
Device Release (e) 
Device Reserve (e) 
Read Diagnostic Status l (a) 

Write Home Address 
Record 0 
Erase 

Count, Key and Data 
Special Count, Key and Data 
Data 
Key and Data 

* Code same as MT Off except as listed. 
o. Except 2314, 2319. 
b, 3330-3340 Series only; 

manual reset on 3340. 
c. 2304/2835 only. 

MT Off MT On* Count 
IA 9A 5 
12 92 8 
16 96 

~ 
06 86 Number of 
OE BE bytes to be 
IE 9E transferred 
02 
22 I 
04 24 (~); 6 (d) 
A4 24 
24 128 
94 24 (o); 6 (d) 
B4 24 (o); 6 (d) 
44 16 o; 512 
19 5 (exc. 7 on 3340) 
15 8+KL +DL of RO 
II 8+KL +DL 
ID 8+KL +DL 
01 8+KL+DL 
05 DL 
OD KL+DL 

d. 2314, 2319only. 
String switch or 21chonnel 
switch feature required; 
standard on 2314 and 2844. 

f. Special· feature requfred on 
3340. 

Figure 17. I/O Command Code (Part 3 of 4) 
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c 

c 

c 

Device 

1052 

2540 

2400 
Tape* 

Command for CCW 

RE::od Inquiry BCD 
Read Reeder 2 BCD 
Write BDC, Auto Corriag~ Return 
Write BDC, No Auto Carriage Return 
No Op 
Sense 
Alarm 

Read, Feed, Select Stocker SS Type AA 
Read Type AB 
Read, Feed (1400 compatobility mode only) 
Feed, Select Stacker SS Type BA 
PFR Punch, Feed, Select Stucker SS Type BA 
Punch, Feed, Select Stacker SS Type BB 

SS Stacker ~t~ 
00 Rl 
01 R2 
10 RP3 

Control 

EBCDIC 
Column Binary 

Controlf 7 T rock 

8-B!t Code 

01234567 Hex Dec 

0 0 0 0 l 0 OA 10 
0 0 0 0 I 0 02 02 
0 0 0 0 0 I 09 09 
0 0 0 0 0 I 01 01 
0 0 0 0 I I 03 03 
0 0 0 0 0 0 04 04 
0 0 0 0 I I OB 11 

S S D l 0 
l D I 0 
l D I 0 
s l I I 
SD l 0 I 
SD 0 01 0 1 

0 0 0 0 I l 0 0 oc 12 
0 

~: 
0 0 l 0 0 04 04 

0 0 0 0 D I 01 01 
0 0 0 0 I 0 02 02 

H 0 c cc l l I 
D M MM 0 I I 
lN NNO l I 

c ::::I 
00 IC C C Codes 1Hex Dec D D Density 

~ :G~l Io; l~ ~ ~ ;~ \7Tcack ~}1 n H ~~ 
l ERG 17 23 l O 800""* j c -o ~ o o ........ ·-

1 WTM If 31 l 1 ~~~~~ii~~ 
~ O :~~ ~; ;~ M M M (Mode Modifiers) Jl Jl Jl 8 CL,:~ ~S 
I FSR 137 55 \--ll 0 0 No Op -- t- I -1 -I 

l 1 FSF 3F 63 ~ ~ l=N~~Us~ -_ - _ _ I-:-;/ - +.-. _ 
" 9 track op. forces 800 BPI ond rt l_ q_ R~t ~nd~ti_9!!._ ~ X 1-1 Xt- /- X -

odd parity; also, it Overrides ~ -~ -i ~j~-_!!.OC_En}.t._ xi- xf---lx tx ~ 
7 track but does not reset 7 ~ "]_ .I = = = = -= l~f-~~x rx,:-;- -=-
track. Load/Sys Reset forces 7 1 1 0 Reset Condition X~] X X 
track. to 800 BPI I odd parity' ri 1 T - - - - xl.J.-l x rx ,~ -
date converter on, translator off, 

** Reset condition 
***Set 9 Track mode, Models 4-6 

Figure 17. I/O Command Code (Part 4 of ~ 
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Code Action Before Printing o l:J.~ • Js' Space one line (blank code) 
Space two lines 
Space three lines 
Suppress space 
Skip to chonnel l • Skip to channel 2 
Skip to channel 3 
Skip to channel 4 
Skip to channel 5 
Skip to channel 6 
Skip to channel 7 
Skip to channel 8 
Skip to channel 9 • A Skip to channel 10 

B Skip to channel 11 
c Skip to channel 12 

Code Action After Punching a Card 

v Select punch pocket I 
w Select punch pocket 2 

Figure 18. ANSI Control Characters 

• 

• 
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,, 

~ 
..., 
I-'· Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 

IL:! 
Add A SA "' RX RI, D2(X2, B2) Add opr 2 to opr 1 Addr 0 Sum = 0 

H (Sto) (R,g) Specif l Sum< 0 
(1) 2 Sum > 0 

Ul .... Fxpt Oflo 3 Overflow 

"< ~ Add AR IA RR Rl I R2 Add opr 2 to opr 1 Fxpt Oflo 0 Sum = 0 
Ul 
c+ \GPRI (Reg) l Sum< 0 

(1) ~ Ul 2 Sum >O 
e 'O"< 3 Over'low 

....... "'Ul w H c+ Add AP FA SS DI (LI ,Bl), Add dee opr 2 to opr l Addr 0 Sum -' 0 
....J c+ (1) Decimal D2(L2, B2) (Sto) (Sto) l Sum ..::0 
0 e !Right to left byte by Doto 2 Sum > 0 ........... 
"' w (Opr 1 and 2 must be pocked) Dec Of!o 3 Overflow 
(1) 0 ....J (Fields can overlap if low-order Protect 
::s Hi 0 bytes coincide) Opera 
(1) {If opr 1 and opr 2 refer to some 
H WH 
Ill w P. field, the field is doubled/ 

I-' ~ui 
Add AH 4A RX RI, D2(X2,B2l Add opr 2 to opr i Addr 0 Sum = 0 c+ 

H H Halfword (Sta) (Reg) 1 Sum< 0 

::s "' (High-order 16 bi ts expanded) Fxpt Oflo 2 Sum> 0 
Hi n opr 2 Specif 3 Overflow 
0 c+ 
H i-'' Add AL SE RX RI, D2(X2,B2) Add log opr 2 to opr 1 Addc 0 Sum-" 0 
e 0 Logical (Sto) (Reg) Specif l Sum""- 0 

"' ::s 2 Sum= 0 c+ Ul 
I-'· 3 Sum""- 0 
0 Add ALR IE RR RI, R2 Add log opr 2 to opr l None 0 Sum - 0 
::> logicai I (Reg) (Reg) 1 Sum 1- 0 

2 Sum = 0 
3 Sum -J 0 

~ 

~ 

U1 



.... '-.! 
Exceptions I Cond Code .i= .... Operation Mnemonic Op Code Format Operands Description 

°' IQ 
Add AXR 36 RR Rl, R2 FP Add opr 2 to opr 1 Spec;f 10 /Tact = 0 ,::: 

11 Normalized (FPR pair) (FPR pair) Exp Oflo I Result< 0 
ID (Extended) Extended sum is put in opr l (FPR pair) Exp Uflo 2 Result >O 

H Each operand consists of two FPR Sign if 
tD .... Only FPR 0 and FPR 4 may be specified for Opera 
3 "' . opr 1 or opr 2 • 

< Add AD 6A RX Rl, D2(X2,B2) f P Add opr 2 to opr 1 Addr I Ofcact=O r.: ~tn Normalized (Sta) (FPR) SpeCif 1 Result< 0 

' 'ti'< 
w Pl U1 (Long) IS I Chae I Fraction I Signif 2 Result> 0 

....i 11 ,.. 0 I 78 63 Exp Oflo 
0 rT ID Exp Uflo .. El Ope~ 

"'' w 
IC) 0 ....i Add ADR 2A RR RI, fa FP Add opr 2 to opr 1 Specif I OFeact=O 
,::: HIO Normalized (FPR) (FPR) Opera I Result< 0 .... 

(Long) Sign if 2 Result> 0 
0 WH 
ii<' w::i Exp Oflo 

- UI 
Exp Uflo 

G'l ,.. 
Add AE 7A RX Rl, D2(X2, 82) FP Add opr 2 to opr I Addr I 0 Feoct = 0 ,::: 11 .... ,::: Normalized (Sta) (FPR) Specif I Result< 0 

~ 0 (Short) IS I Chae I Fraction I Sign if 2 Result> 0 

ID ,.. 0 I 78 31 Exp Oflo .... Exp Uflo 
HI 0 (Low-order halves of FPR ignored and 
0 = unchanged) 
11 UI 

e:: Add AER 3A RR Rl, R2 FP Add opr 2 to opr 1 Specif 10/Tact=O 

UI 
Normalized (FPR) (FPR) l Re$ult< 0 

ID (ShQrt) Sign if 2 Result> 0 

11 (Low-order halves of FPR ignored and Exp Oflo 

UI unchanged) Exp Uflo 

• • • ' ' • • • 



lll 
'< 
(11 
r+ 
<1) 

e 

' w 
-J 
0 

G'l 
<1) 
::; 
<1) 

H 
I'> 
I-' 

H 
::; 
Hi 
0 
H 
e 
I'> 
r+ 
I-'· 
0 
t:! 

~ 
-J 

"' ~ ~ " n ~ 

~· '" °'"' '" - ~~:· I":,';"' ':~' II R ·1, D:;·,a,:~' r-:-"dd op~:':~~~----=i= E:::~Hon~ 0 ~:::,Co~~ 
H Unnormalized j (Sto) (FPR) 
(() (Long} , 

~ I I 
• Ad;----·-- AWR 2E-- RR R~~----rp Add opr 2 to ~pr 1 

";; ~ Unnormalized (FPR) (FPR) 

Sll(l1 (long' t 
Specif I i Result< 0 
Signif 2 Resuir,,. 0 
E,,;p Oflo 
Opera 

·--4 
Specif I 0 F•oc> O 
Sign if 1 Res1..dr < 0 
Exp Oflo 2 Resul• > 0 

H r+ !------------"--- -------t--------------;------t 
r+ ~ Add AU 7E-- RX Rl, D2(X2, B2) FP Add opr 2 to opr l 

Ooero 

~~ ~~:~;~oll"d 1#1 (lo~~·:,)der ~::::,of FPRlgnoced and 
i'"il 0 unchanged) 

WH ---

~ ~ ~~~ormolized AUR 3E RR I Rl, R2 FP ~:iR~pr (~;;) opr 1 

~ (Short\ II (low-order halves of FPR ignored ar>d 
~ I unchanged) 

~ AND 
I-'· 
0 

~ I AND 

AND 

AND 

N 

NC 

NR 

NI 

54 

D4 

14 

94 

RX 

SS 

RR 
SI 

Rl I D21X2,82) 

DI IL, Bl), D2(B2) 

Place the product of both opr s into opr l 

of both opr's into opr 1 

byte) 

(Mox ANDed: 256) 

Rl, R2 -----+-place the product of both opr's into opr l 

Dl (Bl), 12 AND the 1 byte from the instruction stream 
(8-15) to opr l 

Addr I of, od 0 o 
l Reso.Ar < 0 
2 Result> 0 

Exp Oflo 
Opera 

Specif I 0 Fract = 0 
Sign if 1 Result«' 0 

Exp Oflo 2 Result> 0 
Opera 

Addr 0 Result= 0 

Specif 1 Result 1'- 0 

Addr 0 Kesult = 0 
Protect 1 Result f: 0 

None 
~ 0 Result ; 0 

I Result-" 0 

Addr 0 Result= 0 
Protect l Result -cF- 0 

~ ---------' 
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Figure 19. System/370 Instructions 
{Part 4 of 33) 
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~ ~ ~ . e «" ~ 
'"<! 
~ 

Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 
to'• 

\Q Branch on Index BXLE 87 RS Rl, R3, 02(B2) Some as Branch On ln~ex High None Unchanged 

'" Low or Equal Branch to opr 2 odr if sum <or = opr 3+1 
H 
(!) Branch on Low BL 47(BC 4) RX,Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged 

tll ... Branch on Low BLR 07(8CR4) RR, Ext. R2 Branch if mask = cond code None Unchanged 
'< "' Ul . Branch if Mixed BM 47(BC 4) RX,Ext. 02 (X2, B2) Branch if mask = cond code None U'lchanged ... Branch if Mixed BMR 07(BCR 4) RR,Ext. R2 Branch if mask = cond code None Unchanged (!) -vi 
El "'"'-= Branch on Minus BM 47(BC 4) RX, Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged 

' I» Ul 
07(BCR 4) w H t+ Branch on Minus BMR RR, Ext. R2 Branch if mask = cond code None Unchanged 

""" 
... (!) 

Branch on Not Equal BNE 47(BC 7) 02 (X2, B2) Branch if mask = cond code None Unchanged 0 El RX, Ext. 

V1'- Branch on Not Equal BNER 07(BCR 7) RR, Ext .. R2 Branch if mosk =' cond code None Unchanged 

"' w 
(!) 0""" Branch on Not High BNH 47(BC 13) RX, Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged l::l '110 
(!) Branch on Not High BNHR 07(BCR 13) RR,Ext. R2 Branch if mask = cond code None UnchOnged 
H I.UH 
Pl w:::i Branch on Not low BNL 47(BC 11) RX,"Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged 
I-' - Ul ... Branch on Not low BNLR 07(BCR 11) RR,Ext. R2 Branch if mask = cond code None Unchanged 
H H 
= '" Branch on Not Minus BNM 47(BC 11) RX, Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged 
HI n 

Branch on Not Minus BNMR 0 ... 07(BCR 11) RR, Ext. R2 Branch if mask = cond code None Unchanged 
H to'· 

Bronch on Not Ones BNO 47(BC 14) RX, Ext. 02 (X2, B2) Branch if mosk = co rid code None Unchanged El 0 
I» = Branch on Not Ones BNOR 07(BCR 14) RR, Ext. R2 Branch if mosk = tond code None Unchanged ... Ul 
to'· Bronc:h on Not Plus BNP 47(BC 13) RX, Ext. 02 (X2, B2) Branch if mask = cond code None Unchanged 
0 
l::l Branch on Not Plus BNPR 07(BCR 13) RR, Ext. R2 Branch if mask = c:ond code None Unchanged 

Branch on Not Zeros BNZ 47(8C 7) RX, Ext. 02 (X2, 82) Branch if mask = cond code None Unchanged 

... J Branch on Not Zeros BNZR 07(8CR 7) RR, Ext • R2 Branch if mask = cand code None Unchanged 

.:: 

\ '° Ext = Extended Mnemonic 

L/ 



.... 
01 I-'· 
0 o.Q 

c::: 
t1 
(I) 

H 
txl 
3 "' 
< 
3 ~ [/) 

' to'< 
w pi {/l .... t1 c+ 
0 c+ (I) .. E! 

"'' w 
IO 0 .... 
c::: H>O 
I-'· 
() WH 
;><' w::i 

-{ll 

G'l c+ 
c::: ,.., 
I-'· c::: 

"" () 
(I) c+ 

I-'· 
Hl 0 
0 ::i 
t1 {/l 

c 
{/l 
(I) 
t1 
{/l 

Operation Mnemonic J Op Code j Format I Operands Description Exceptions Cond Code 

None Unchanged 

None Unchanged 
I BO 147(8( 1) RX, Ext. D2 (X2,82) 

l--8,-on_c_h-;f_O_n_e_> ----+--8-0-R--+-O?{BCR J) RR, Ext. R2 ! Branch if mask = cond code 

Sronch if Ones Branch if mask = cond code 

None Unchanged 

None Unchanged 

~on Overflow BO ____ I 47~ l) RX, Ext. D2 (X2, 82) Bronc~~sk = cond code 

Branch on Overflow SOR T07(BCR l) RR, Ext. R2 Branch if mask = cond code 

Branch on Plus BP 47(BC 2) RX, Ext. D2 (X2, B2) Branch if mask = cond code None I Unchanged 

Branch on Plus BPR 07(BCR 2) RR, Ext. R2 ~-mask =- cond code ;=t~one Unchang~ , 

lBronch :f Z.eros BZ 47(B"C 8) ~~,Ext. D2 (X2,B7) Branch '..fmask-cond_c~~-- __ _ __ __~or~_ ~nchonged ! 
Branch 1f Zeros BZR 07(BCR8) ·RR, Ext. R2 Branch 1f mask -- cond code None Unchanged 

Branch on Zero BZ 47(BC 8) RX, Ext, D2 (X2, B2) Branch if mask = cond code None Unchanged 

1---- BZR 07tBCR a>l RR, Ext. r R2 ~-j Branch ifmosk =- cond~;---- None Unchanged 
--i-----l 

Unchanged 

Branch on Zero 

Branch Unconditional Branch if mosk = co'ld code None 

1 ·Bmnch UncondH;onol I BR I Brnnch if ma>k ~ cond code I None Unchanged 

"-"/" ""'" '°""' ,,, ••• '" .... , w_,,,, .. .. I . .. . .. . 
addressed dev. 1 stored 

2 channel or 

~ 
>ubchonnel 
busy 

3 not oprtna! 

~~ C ls9 IR~Rl, D2(X2,B7) lcampareopr J algebroica!lrtoopr2 (Reg) I. Ad O.opr's 
Sp l lst < 

2 lst > 

Compoce CR j'9 I RR I Rl, R2 I Compace opcl olgebm;colly to opc,-No J.Hr~ ;-1 

Ext =Extended Mnernonic 

• • • • • • 
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1.11 ..... Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code 
~ \Q 

"' 11 
Compare Logical long CLCL OF RR Rl, R2 Compare opr 1 t_o opr 2 Add< 0 opr's = 

(opr 1 and 2 indicate even/odd reg. pair) Specif I h.t < 
11) 

H 
tD ... 

Opera 2 lst > 
Protect 3 --

3 '° Compare (Long) CD 69 RX Rl, 02()(2,82) Compare opr 1 algebraically to opr 2 Addr 0 opr's = 

< 
3 - Ul 

(Equalize and subtract) Specif I 1st < 
Opera 21st > 

' 'tl'< 
w 11> rn 
....i 11 ... 
0 r> 11> 

Compare (long) CDR 29 RR Rl, R2 Compare opr 1 olgebrai colly to opr 2 (FPR) Specif 0 opr's = 
(Equoli ze and subtract} Addr 1 lst < 

Opem 2 ht > 

e 
CX>' w 

IO 0 ....i 

Compare (Short) CE 79 RX Rl, D2(X2, 82) Compare opr 1 algebraically to opr 2 Add• 0 opr's = 
(FPR) (Sto) Specif I Jst < 

(Low-order halves of FPR ignored and Opem 21st > 

"' HiO ..... 
0 WH 

unchanged) 

Compare (Short) CER 39 RR Rl, R2 Compare opr 1 algebraically to opr 2 Specif 0 opr's = .... w::i 
- rn 

Ci) ... 
"' 11 

(FPR) (FPR) Opem I ht < 
(Low-order halves of FPR ignored and 21st > 
unchanged)· 

..... "' "" 0 
11) ... ..... 

Convert to Binary CYB 4F RX RI, D2(X2,82) Convert opr 2 (pocked decimal} Addc Unchonged 
(Doubleword bounds) to binory and put in Specif 

Doto 
opr 1 J.o.12-otion fxpt Div 

Hi 0 
0 = 11 rn 

Convert to Decimal CVD 4E RX Rl, D2(X2, 82) Convert opr l {binary} to- packed decimal Add• Unchanged 
(doubleword bounds) and put in opr 2 Specif 

Protect 
c: 
rn Diagnose ---- 83 See IBM System/370 See IBM System/370 Priv Oper Unpredict-
11) 

11 
Principles of Opera- Principles of Operation, GA22-7000 Model able 
tion, GA22..:7000 dependent 

• ~ • • • • 



«" ..., ~ ,, t') ~ 

"" Operation Mnemonic Op Code For mot Operands Description Excepfions I Cond Code 
~· 

..a Divide D SD RX Rl, D2 (X2, 82) Divide opr 1 by opr 2 Addr T Unchanged 

"' (even and odd regs) (Sto) Specif H 
()) Opr I becomes remainder and quotient Fx.pt Div 

Ul ·-'< ID Divide DR ID RR Rl, R2 Divide opr l by opr 2 Specif ] Unchanged 
Ul Dividend: even and odd pair regs Fx.pt Div 
r+ Opr 1 becomes remainder and quotient 
()) ~ Ul (fuJI word only) s 't1'< 

' "' Ul Divide Decimal DP FD SS Dl(Ll ,Bl), Divide opr 1 by opr 2 Addr I Unchanged w H r+ D2(l2,82) Opr I becomes quotient ond remainder Protect -.I r+ (!) 
0 s <left justified) Specif 

ID'- Dividend: at least 1 leading zero, max Doto 
C'l w size 31 digits and sign Dec Div 
(!) 0 -.I Divisor: max size 15 digits and sign, Opera = 1-110 
(!) numerically larger than dividend 
H WH Both opr's pocked format 

"' wci Remainder size - divir.or size (Fields con 
I-' ~ Ul overlap if low-order byte5 coincide.) 

r+ 
H H Divide llongl DD 6D RX Rl, D21X2,B21 FP Divide opr l by opr 2 Addr I Unchanged 

= "' (FPRI fSto) Specif 
Hi n 

"f 
Opr l becomes quotient Exp Oflo 0 r+ 

H ~· (prenormol i zed I FP OiV 
El 0 Opera 

"' = Exp Uflo r+ Ul 
DDR--i ~- Divide (long) RR Rl, R2 FP Divideopr 1 by opr 2 Specif I Unchanged 

0 
I Prenormali ;z;e (FPR) !FPRl Opera 

= 1D.v1dendl I Div15or) bpOflo 
Ope< 1 becomes quotient Exp Uflo 

FP Div 
~ 

V1 
w 



Ul '<I Operation l M.riemonic Op Code I Format l Operands Description Exceptions J Cond Code ... 
c IQ Divide (Short) 

I 
DE 7D RX TRI' D2(X2,B2) FP Divide opr l by opr 2 Addc [ Unchanged 

"' Prenormalize Specif t; 
Cl) (Dividend) (Divisor) Exp Oflo 

H I Opr l becomes quotient Exp Uflo 
tD - I (Low-order halves of FPR ignored and FP Div 

°' '° unchanged) Opera 

< 
°' ~en Divide (Short) DER 3D RR RI, R2 FP Divide opr l by 2 Specif I Unchonged 

' 'O "Cl ...., 
Ill lll Prenormolize (FPR) (FPR) 

I 
Exp Oflo 

....J t; r+ (Dividend) (Divisor) FP Div 
0 r+ Cl) Opr l becomes quotient I Exp Uflo .. s (Low-order halves of FPR ignored and Opera _, 

unchanged) 
o<..v 

IO ....J Edit ED DE SS DI (L,BI ), D2(B2) Opr 1 "'pattern, opr 2 =source l Source 

"' 00 Opr 2 is changed from packed to zoned and Addr 0 field"" 0 I-'· Hi 
() H edited under control of opr 1. Doto ! l field< 0 
:><' <..v::O Opr's processed left to right Opera 2 field:> 0 

<..vlll (fill char is 1st char in pattern field unless Protect 
Cl - r+ it is a digit/select/significonce-stort chor.) 

"' t; (Opr l terminotes operotion) ... ,;; 
See IBM System/370 Principles of 

"' () 
Cl) r+ Operation, GA22-7000 

I-'· Edit ond Mark I EDMK DF SS Dl (L, Bl), D2(B2) Same ru Edit Opera Source Hi 0 ! 0 0 

I 
(Adr of lst significont result digit Addr Ofield=O 

t; lll l recorded in G PR l ) Data l field< 0 
Protect 2field>O c::: 

Ul Exclusive OR x 57 RX RI, D2(X2,B2) Exclusive-OR opr 2 and opr l and the Addr 0 Result ""0 
Cl) modulo-two sum p!aced in opr l 
t; 

Specif l Result"'- 0 

lll 

• ... • ' ' • • • 



., C"'} ~ . . ft " ~ 
"II .... Ope rot ion Mnemonic Op Code Formal Operonch Description Exc!e!.!_on5 Cond Code 

i.Q 
Exc:;lusive OR xc 07 SS Dl(L,81), D2(B2) Exclusive-OR opr 2. and opr 1 and Add• 0 Result"' 0 

"' t1 modulo-two sum placed in opr 1. Protect 1 Result 10 
m Exdusive OR XR 17 RR Rl, R2 Exclusive-OR opr 2 and opr I ond 0 Result"' 0 

VI .... modulo-two sum placed in opr l. I Result -1-0 ... \D Exclusive OR XI 97 SI Dl (Bl), 12 bclusive-OR opr 2 ond opr I and Addr 0 Result" 0 
Ill tmmediate modulo-rwo sum placed in op1 I. Protect 1 Result i I 
t+ 
m -vi Execute EX 44 RX RI, D2(X2, 82) The instruction addr~sed by opr 2 Addr Moy be 

• "''""' is modified by opr l oid executed. Exec set by this 

' Pl Ill Specif instruction 

w t1 t+ 
Halve, long HOR 24 RR Rl I R2 Opr 2 is divided by 2 and placed in Specif Unchanged ...i "'"m 

0 • opr I. Opera .... , 
Halve, Short HER 34 RR Rl, R2 Opr 2 is divided by 2 ond placed in Specif Unchanged 

G'l -'W opr 1. Open;i 
- di ...i 

=' 00 Holt Device HOV 9EOI s 01(81) Execution of Current 1/0 op at !Pd, 0 Subchac> busy with another 

m Hi addressed dev is terminoted dev or int pending 

t1 H (full op cd - 1001 1110 xxxx xxxl). 
I CSW stored 

II> w =' 2 Chan working with 

..... w Ul another device 

- t+ Holt 1/0 HIO 9EOO s Ol(BI) Execution of current 1/0 op ot Priv 0 Chon or sub-
H t1 addresses dev, subchon, ond chon term chan not working 

= i:: (fullopcd-1001 lllOxxxxxxxO). ] CSW stored 
Hi 0 2 Burst oper 
0 t+ terminoted 
t1 .... 

3 Not operotional 
El 0 
Pl = Insert Character IC 43 RX Rl, D2(X2,B2) Byte at apr 2 is inserted in bits 24-31 Addr Unchanged 
t+ Ul of reg at apr 1 • .... 
0 Insert Characters ICM BF RS RI, M3, D2(B2) I to 4 bytes at apr 2 aie inserted Add' 0 Selected bit5 or mask"' 0 

= Under Mask in reg ot opr 1 under cbntrol of Protect 1 Lehmost bit of spec byte= 1 
mosk. Opera 2 Leftmost bit of spec brte"'"O 

.... 
IJ1 
IJ1 

\ 
/ 



.... "" Operation Mnemonic Op Code Format Operands Description Exceptions l Cond Code \.11 .... 
°' «l Insert PSW Key IPK 8208 s Protection key of current PSW inserted into Priv Unchanged = reg 2 bit pos 24-27. Bits 28-31 set to 0. 

l'1 
CD Insert Storage Key ISK 09 RR Rl, R2 Opr 2, 8-20 fetches 7-bit sto key byte. Priv . r Unchanged 

H 7-bit sto key is placed in opr l, 24-30. Addr 
ttJ .... Sits 0-23 unchanged, 31 set to zero. Specif 
3 IO (opr 2, 0-7 and 21-27 ignored, 28-31 Opera 

< must= 0) 

3 ~ Ul load l 58 RX RI, D2(X2,B2) Load opr 2 into opr l, Addr Unchanged 

' 'tl'< Specif w Pl tn 
-.J l'1 rT load LR 18 RR Rl, R2 Opr 2 into opr J. None Unchanged 
0 rl' CD .. E! Load Address LA 41 RX RI, D2(X2,B2) Opr 2, 12-31 to opr I, 8-31. None UnGh1;mg~, .......... Opr I, 0-7set to zero 

IVW . ino storage reference mode) 
IO -.J 

= 00 Load and Test LTR 12 RR Rl, R2 Opr 2 into opr 1 None 0 Result= 0 .... ..... {When opr l and opr 2 specify some reg I Result< 0 
0 H result is test without data transfer.) 2 Result> 0 .... w::i 

w tn load and Test {long) LTDR 22 RR RI, R2 Opr 2 into opr I ~;::· 0 Result fraction = 0 
Ci) - rT (FPR) (FPR) l Result< 0 

= l'1 (When opr l and opr 2 specify same reg 2 Result> 0 ...... = result is test without data transfer.) 

"" 0 
CD rT lood and Test {Short) LTER 32 RR RI, R2 Opr 2 into opr l 

I 
Specif l 0 Result Fraction"' 0 .... (FPR) (FPR) Opero 1 Result< 0 ..... 0 {low-order half of opr I unchanged) 2 Result> 0 

0 ;:i (When opr l ond opr 2 specify some reg 
l'1 tn result is test without doto transfer,) 

c load Complement LCR 13 RR Rl, R2 2's complement of opr 2 into opr l I Fxpt Oflo 1 0 Re>olt = Expt Uflo 
tn (overflow when max negative number is l Result <0 
CD I complemented) 2 Result>O 
l'1 3 Overflow 
'tn 

• • • . • • • • 
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"II 

Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code ,... 
IQ load Complement LCER 33 RR Rl, R2 Opr 2 into opr l Specif 0 Result 

= H (Short) (FPR) (FPR) Opera Freet= 0 

ro (Opr 1 sign inverted, low-order half l Result<O 
unchanged) 2 Result>O 

Vl - (Opr 2 unchanged) 
'< \D 
(/l load Complement LCDR 23 RR RI, R2 Opr 2 into opr l Specif I 0 Re.ult ~ (Long) (FPR) (FPR) Opera Freet"'" 0 ro -vi (Opr 1 sign inverted, low-order half l Result<O Iii .,, '< 

' I» (/l unchanged) 2 Result>O 
w H~ (Opr 2 unchanged) 
.....i ~ ro (low-order half of opr 1 unchanged) 
0 El Addr I Unchanged _, Load Control LCTL 87 RS RI, R3,D2(B2) Cntl regs from opr 1 to opr 3 
en ...,..., loaded with info starting at Specif 

ro .....i opr 2. 
Priv 

Cl oo Protect 
(!) "' 

Opera 

H H load Halfword LH 48 RX RI, D2(X2,82) Opr 2 halfword expanded to fullword Addr I Unchanged 
I» w Cl with sign bits, placed in op< 1 Specif I--' C..U(/l 

-~ 
(High-order expanded) 

H H Load (Long) LD 66 RX RI, D2(X2, 02) Opr 2 into opr l Addr I Unchanged 
Cl = (Sto) (FPR) Specif 

"' n 
0 ~ Opera 

H ::;· Load (Long) LDR 28 RR RI, R2 Opr 2 into opr l Specif j Unchanged El 
I» Cl (FPR) (FPR) Opera 
~ (/l .... 
0 
Cl 

-U'I 
.....i 

"" 



"' Formatj Operands Description j Exceptions l Cond Code V1 .... Operation Mnemonic Op Code 
CD ~ Load Multiple LM 98 RS 1 Rl, R3, D2(82) Ope 2 ;nto GPIO ;n o>cend;ng ocdec 1 Addr 1 Unchanged "' H Starting reg specified by opr f, ending Specif 

CD reg specified by opr 3 
H l (Reg wrap-around possible) 
o; ~ 

"" 
.,, Load Negative LNR 11 RR I RI' R2 2's complement of opr 2 into opr 1 I None I 0 Result""' 0 . {Reg) (Reg) l Result< 0 

< (If opr 2 contains a(-) number or zero, 

"" ~VJ 

" "''< 
the number is unchanged) 

w Ill Ul Load Negative LNDR 21 RR Rl, R2 Opr 2 into opr l 1 Specif 1 OR,,ult ..., H r+ 
0 r+ CD (Long) (FPR) (FPR) Opera Freet"' 0 .. a Opr 1 sign bit is 1 (negative) l Result <0 

~" Opr 2 unchanged 
.i:w, 

Load Negative LNER 31 RR Rl I R2 Opr 2 into opr l tO 
...,. Specif 0 Result 

"' 0 0 (Short) Opr I sign bit is l (negative) Opera Freet"' 0 .... ,..., Opr 2 unchanged l Result< 0 
("') H (Low-order half-of opr l unchanged) 
;><" w::s 

w Ul lood Positive LPR 10 RR Rl, R2 Opr 2 into opr 1 Fxpt Oflo 0 Result= 0 
CO) -r+ (Negative numbers ore complemented) 

"' H (Overflow occurs when the mox negative 2 Result.> 0 .... "' p. ("') number is complemented) 3 Overflow 

CD r+ load Positive lPDR 20 RR Rl, R2 Opr 2 into opr l Specif 0 Result .... ,..., 0 (long) (FPR) (FPRI Opera Froct = 0 

0 ::s Opr 1 sign bit made a zero (positive) J Result<O 

H Ul Opr 2 unchanged 2 Result >0 

0 load Positive LPER 30 RR Rl, R2 Opr 2 into opr l Specif ORe~lt 

Ul (Short) Opr 1 s-ign bit mode o zero (positive) Opera Freet= 0 
CD Opr 2 unch onged l Result<O 
H (low-order half of opr I unchan-ged) 2 Result>O 
Ul 

• • • < • • • 



VJ 
'<I 
Ul 
i+ 
t1l 
El 

' w 
...J 
0 

"' Cll 
::> 
<ll ..., 
Ill .... 
"" ::> 
Hi 
0 ..., 
El 
Ill 
i+ 
I-'· 
0 
::> 

V1 
\0 

~ ~ ~ ,, ~ 

Description Exceotions 
·~~~~~~-+~~~-

Priv 
Addr 
Specif 

Addr 
Specif 
Opera 

Specif 
Opera 

Priv 
Addr 
Specif 
Opera 

Specif 
Exp Oflo 
Opei;,o 

Specif 
Exp Of!o 
Opera 

·~ 

Cond Code 

Set according to 
new PSWbits 
34 ond 35 

Unchanged 

Unchanged 

I 
0 Tronslatio--;---j 

available 
1 Seg tbl entry 

invalid 
2 Page tbl e.1try 

invalid 
3 Seg 01 page tbl 
length~lation 

Unchanged 

I Unchanged 



"<! I Exceptions j Cond Code a.. .... Operation Mnemonic Op Code Format Operands Description 
0 <Q T Monitoc T Unchonged "' h\onitor Coll MC AF SI Dl (Bl),12 Causes program interrupt if monitor-

H mask bit in cont. reg 8 =:appropriate Specif 
<1l monitor class specified in positions 

H 12-15 of 12, Real storage locations 148 
tD - and 156 will zero, lac 14<Fl2, and lac, ::.: "' 157-159=01 +contents to Bl. 

< Move Characters MVC 02 SS Dl(l, Bl), D2(B2) Opr 2 to opr l 
I 

Addr I Unchanged ::.: ~tn (Left to right byte by byte) Protect 

' '"O'< (Max number of bytes moved: 256) 
LU "'Ul (No restriction on overlapping fields) 
-.J H r+ 
0 r+ <1l 

N'tove Immediate MVI 92 SI Dl(Bl), 12 f>.kJve the l byte from the ir5truction stream I Addr Unchanged .. 5! _, (8-15) toopr l. Protect 
a..w 

Move Long MVCL OE RR Rl, R2 ~~ei~~;r f~m Q~~025fse~vi;n%~J r~g a;~~r Addr 0 Opr cnts '= IO -.J 

"' 00 Specif l Opr 1 cnt< .... Hi where R2 is "from adr", R2+1bits0-7 is opr 2 cnt 
C'l H padding char, and R2+J bits 8-31 is length. 2 Opr l cnt> .... wc:i Opr l is even/odd reg. pair opr 2 cnt 

WUl where RI is "to" addr, Rl+l 3 No move due 
G"l ~r+ bits 8-31 is length. to destructive 

"' H overlap • .... 
"' p.. C'l 

<1l r+ .... 
Hi 0 
0 Cl 
I"! Ul 

c 
Ul 
<1l 
H 
Ul 

• • .. . " • • • 
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~ ~ 1 < n ~ ~ 

'<I .... Operation Mnemonic Op Code For mot Operands Description J Exceptions I Cond Code 
..c Move Numerics MVN 01 SS Ol(L, Bl), 02(B2) The 4 low-order bih of opr 2 bytes into theT Addr j Unchcstged 

"' H 4 low--order bits of opr I bytes. Protect 
(!) (left to right byte by byte) 

(Mox number of bytes moved: 256) 
Vl ..... (High-order bih of each byte of both OP''• 

"< ..,, 
unchcriged.) 

Ul (No restriction on overlapping Fields.) <+ 
(!) ~ Vl Move with Offset MVO Fl SS 01 (Ll ,Bl 1, 02 ()pr 2 to the left of end odjacent0 to the ! Add• I Unchanged .. "tl "< (l2,B2) low-order 4 bits of opr 1. Protect 

" ~ Ul 
w H <+ (Right to left byte by byte) 

-.J <+ (!) (Doto ccn be pocked, unpacked, or binory 
0 .. format) 

..... " (No restriction on overlapping fields) 
Cl -.JW (Processing terminated by high-order bit 
(!) -.J in opr l) ::; oo 
(!) ...., (Ir opr 2 field shorter than opr I, insert 

H H leading zeros in opr 2.) 

~ w::i 
Move Zones MVZ D3 SS Dl(L,811, 02(B21 The 4 high-order bih of opr 2 bytes into the! Add• I Unchanged .... w Ul 

~ <+ 4 high-order bih of OP" I bytes Protect 
H H (left to right byte by byte) 
::; "' (Mox number 'of bytes moved: 256) ...., (l (Low-order bih of eoch byte of both opr's 
0 <+ unchonged,) 
H .... .. 0 (No restriction on overlapping fields) 

~ ::; Multiply M 5C RX Rl, D2(X2,B2) Multiply opr l by opr 2 I Add, \ Unchmged <+ Ul Prod;.ict: even and odd poir regs I Specif .... 

1 0 ()pr I becomes the product. 
::; (Opr l must specify on even-numbered reg) 

(Sign bit extended to 1st significant product 
digit) 

~ 

"' 



>tj 
Exc~ions _L Cond Code "' f-'· Operation r_,, Q:> Code Forr>'lot Operands De~cription 

"' \Q 
MR RR Rl, R2 Multiply opr l by opr 2 Specif I Unchanged "' Multiply 1( 

H Product: even and odd poi r of regs 
(1) Opr l becomes the product. 

H (Opr l must specify on even-numbered reg) 

°" -:x <O (Sign bit extended to lst significant product 
digit) 

< Multiply (Extended) MXR 26 RR Rl, R2 Mult;ply extended op• I by extended op• 21 ! Unchanged :x ~{I) 

' "O'<I (FPR pair) (FPR pair) Specif 
w I'> (fl Extended product is put in opr l (FPR pair) Exp Oflo 
'1 H rt (Only FPR 0 and FPR 4 may be specified for Exp Uflo 
0 r+ (1) either opr l or opr 2) Opera .. e _, (Low-order characteristic is mode 14 < 

oow high-order choracteristjc except when the 
IO '1 result would be> 0, then the low-order 

"' 0 0 

I 
characteristic is made 128> its correct 

f-'' Ht 
() H value; 5ign of !ow-order characteristic re-

:><" w::i molm the some os high-order charocteris-
W(fJ tic) 

Ci'l ~ .... 

I 
! Unchanged "' ,, Multiply Decimal MP FC SS D1 (ll ,Bl), Multiply opr 1 by opr 2 

f-'• "' D2(L2,B2) Multiplier: 8 bytes max size and shorter Addr 
p. () than the multiplicand. Specif 
(1) r+ Multiplico11d: must hove high-order zeros I Data f-'• 
Hi 0 equol to O• g<eote< thon the me of the I Protect 

0 ;:I multiplier. Opera 
H (fl (Both opr's 1n pocked format) 

c: (Right to left byte by byte) 

(fl Product must contain at least l high-ordel 
(1) zero, 
H 
(fl 

• • • 1 ' • • • 



"" t" ~ . ~ 
,., t") 

>tj .... Operation Mnemonic ()p Code Format Operands Description Exceptions l Cond Code 

'° Multiply Halfword MH 4C RX Rl, D2(X2,B2) Mcltlply op• 1 by op• 2 , I Add, I Unchooged "' t-j (Opr 2 is expanded to a 32-bit integer) Specif 
CD (Only the low-order 32 bits of the product, 

Vl .... opr l, are retained) 

'< "' Multiply (Long) MD 6C RX Rl, D2(X2, B2) Multiply opr 1 by opr 2 Addr Unchanged 
Ul (FPR) (Sta) Specif 
r+ Product: p~enormalizes the opr's Of'ld post- Exp Oflo 
CD ~ Vl normalizes the intermediate product. Exp Uflo 
e "1 '< Opera 

' "' Ul 
(If all fraction digits (15) =zero; the 

w t-j r+ product, sign and char are mode zero.) .... r+ CD (The intermediate product fraction is 
0 e truncated before left-shifting.) _., 

Multiply {long) MOR 2C RR Rl I R2 Mcltlply op• 1 by op• 2 I I Unchanged <;) "'"' Specif 
CD .... (FPR) (FPR) Exp Oflo 
:::> 00 Product: prenormalizes the opr's and post- Exp Uf1o 

ro Hi normoli zes the intermediate product. Opera 
H H {If oil frottian digits (15) = O; the product 

"' w::> 
I-' w Ul sign and.char ore mode zero.) 

~r+ (The intermediate product fraction is 
H t-j truncated before left-shifting.) 
:::> "' Multiply (Long to MXD 67 RX Rl, D2(X2, B2) Multiply long opr I by long opr 2. I Unchanged Hi () 

0 r+ Extended) (FPR) (Sta) 
t-j .... Extended product is put in FPR pair speci- Addr 
e 0 fiedbyopr 1 Specif 

"' :::> {Only FPR 0 and FPR 4 may be specified Exp Oflo 
r+ Ul for opr l) E,.;p Uflo .... Protect 
0 (Signs of FPR pair are the same) Ope•o 
:::> (Can only use doub!eword boundory in star-

age) 

I (Continued) 
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"' .i:= 

H 
to 
OI: 

< 
3 

' w 
-.J 
0 

IO 

"' I-'· 
(') ,.. 
en 
"' I-'· 
p. 
(I) 

HI 
0 
H 

c:: 
1ll 
(I) 

H 
1ll 

'"<! 
I-'· 

'° "' H 
(I) 

~ 

~ Ul 
't:j '< 
Pi 1ll 
H rt" 

'"'" (I) El 
l'V'-. 
ow 

-.J 
00 
HI 

H 
w::> 
w Ul 
~rt-

H 

"' (') 

'"'" I-'· 
0 
::> 
Ul 

Operotion 

Multiply (Long to 
Extended) (Cont'd) 

Multiply (Long to 
Extended) 

Multiply (Short) 

• 

Mnemonic I Op Code I Format 

MXD I 67 I RX 

MX1v1-RR 

ME 7C RX 

• • 

Operands 

Rl, D2(X2, 62) 

Rl, R2' 

Rl, D2(X2, 62) 

Description 

(Low-order choracteristic is mode 14< 
high-order characteristic except when the 
result would be> 0, then the low-order 
characteristic is mode 128 >its correct 
value; sign of low-order characteristic 
remain5 the some as high-order character­
istics) 

Multiply long- opr l by Jong op;- 2. 
(FPR) (FPR) 

Extended product is put in FPR poi r 
specified by opr l 
(Oily FPR 0 and FPR 4 may be specified 
for opr l) 
(Signs of FPR pair ore the some) 
{Low-order characteristic i>. mode 14< 
high-order chorocteristic except when the 
result would be> 0, then the low-order 
characteristic is made 128> Its correct 
value; sign of low-order characteristic 
remains the some as the high-order charac­
teristic) 

Mu1tiply opr l by opr 2 
(FPR) (Ste) 

Product: prenormolizes the opr's and post­
normolizes the intermediate product. 
(ff oil froctiori digits (14) = O; the product 
sign and char are made zero.) 
(The intermediate product fraction is trun­
cated before left-shifting.) 
(The 2 low-order fraction digits of the 
product always "' zero. ) 

• 

Exceptions l Cond Code 

Specif 
Ex,o Oflo 
Exp Uflo 
Opera 

Unchanged 

Addr J Unchanged 
Specif 
Exp Oflo 
Exp Uflo 
Opero 

• • 
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... .... Ope rot ion Mnemonic Op Code Format Operands Description Exceptions Cond Code 
IQ 

"' 11 
(I) 

UI ... 
'< "' (II . 
cT 
(I) ~UI 
El I'd'< 
'Ill (II 
w 11 cT 
-.J cT (I) 
0 El 

Multiply (Short) MER 3C RR Rl, R2 Multiply opr 1 by opr 2 Specif Unchanged 
(FPR) (FPR) Exp Ofto 
Product: prenormoliz:es the opr's and post- Exp Uflo 
normalizes the intermediate product. Opera 
(If all fraction digits (14) = O; the product 
sign and char are made zero.) 
(The intermediate product fraction is trun-
coted before left-shifting.) 

'No Operation NOP 47(BCO) RX, 02()(2, B2) Comp mask with cond code None Unchanged 
Ext. 

No Operation NOPR 07(BCRO) RR, R2 Comp mad< with cond code None Unchanged 
Ext. 

"'' Cil ... w 
(I) -.J 
1:1 oo 
(1) Hi 
11 H 
Ill w::i .... Wtll 

- cT H 11 
1:1 

"' Hi 0 0 cT 
11 .... 
El 0 
Ill 1:1 
cT (II .... 

OR logical 0 56 RX R 1, 02()(2, B2i The ORed sum of both opr's into opr l Addr 0 Result= 0 
Specif 1 Resuli I 0 

OR logical oc 06 SS 01(L,81), 02(B2) The ORed sum of both opr's into opr l Addr 0 Result= 0 
(left to right byte by byte) Protect 1 Result I 0 
(Mox number of bytes ORed: 256) 

OR logical OR 16 RR Rl, R2 The ORed sum of bath opr.'s into opr l None 0 Result= 0 
l Result '/-0 

OR logical 01 96 SI Ol(Bl), 12 OR the l byte from the instruction stream Addr 0 Result= 0 
Immediate (8-15) to opr l Protect 1 Result/ 0 

Pock PACK F2 SS Ol(Ll,Bl), Change opr 2 from zoned to packed format Addr Unchanged 
02(L2,B2) and place into opr 1. Protect 

(Right to left byte by byte) 
(No restriction on overlapping fields) 
(Opr 2 may be extended with hi-order zeros) 

0 
1:1 

Purge Trans lat ion PTLB 8200 s --- lnvatidate current info in TLB. Priv Unchanged 
Lookaside Buffer QE!!" 
Ext. = Extended Mnemonic 

... 
(J\ 

l1I 

, 



"J 
Operation Mnemonic Op Code Format Op~ands Description Exceptions l Cond Code °' .... 

°' IQ 
Priv T Unchanged "' Read Direct ROD 85 SI 01(81). 12 The l byte from the instruction sh'eam 

11 (8-15} is placed on the signal-out, in o Addr 
(!) form of 8 timing pulses, along with a 9th Protect 

H pulse at the read-out line. The 8 bit lines Ope .. 
tD ... at the direct-in lina ore stored in 0 or 1. 
3 "' Reset Reference RR8 8213 s 01(81) Set refence-bit=:O for 2048 byte block 0 Ref= 0 . 
< Bit referenced by opr 1. CC indicates setting Priv Chg=O 

3 -tn of ref and change bits prior to exec of this ~ I Ref= 0 

' '1::1"-= instruction. Chg= I 

w Ill (ll 2 Ref= I 

.....i 11 t+ Chg= 0 

0 t+ (!) 3 Ref= I .. El Chg= I 

l\>'-. Set Clock SCK 8204 s 01(81) Replace curr vol of TOO clock with eight Addr 0 Clock val set 
l\>W bytes starting at opr I. Specif 1 Clock vol secure 

IO .....i Priv 2 --

"' co Protect 3 Clock not aper .... Hi Ope .. n H 
~ W::l Set Clock Compar- SCKC 8206 s 01(81) Dblwd at opr 1 replaces curr value of clock Addr Unchanged 

wen ato• comparator Priv 
G'l -t+ Spe<;f 

"' 11 Protect .... "' Ope.a 

"" n Set CPU Timer SPT 8208 s 01(81) Dblwd at opr I replaces curr value af CPU Addr I Unchanged (!) t+ .... timer. Priv 

Hi 0 Specif 

0 = Protect 

11 (ll 0,...., 

c Set Prefix SPX 8210 s 02(82) ~~~~5~ 19"!f'!;~~~~b~Yc;ezts af ~ I Unchanged 
(ll 
(!) addreu. Priv 

11 
(ll 

• • • < • • • 



Ul 
~ 
DI 
r+ 
<D • ' w ..... 
0 

Gl 
<D 
::s 
<D 
11 
Pl 
1-J 

1-1 
::s 
111 
0 
11 
iii 
Pl 
r+ .... 
0 
::s 

~ 

"' ..... 
\ 

"!! ... 
I.CJ 

"' 11 
<D 

..... 
\0 

-ui 
'<l'<l 
Pl DI 
11 r+ 
r+ <D 

iii ...,, 

" Operation 

Set Program Mask 

Set PSW Key 
From Address 

Set Storage Key 

i I Set System Mask WW ..... 
Oo 
111 

1-1 
w::s 
w Ul 
-r+ 

11 

"' () 
t+ ... 
0 
::s 
DI 

Shift and Round 
Decimal 

Shift Left Double 
Algebraic 

Shift Left Double 
Logical 

Shift Left Single 
Algebraic 

" ~ 

Mnemonic Op Codo Fonnat 

SPM 04 RR 

SPKA B20A s 

SSK OB RR 

SSM 80 s 

SRP FO SS 

SLOA BF RS 

SLOL 80 RS 

SLA 88 RS 

0 e e 
Ope<anck Description Excepti- Cond Code 

RI Op< I (2-7) •eplacft lt.e cond code and 
PIVIP'Om mask bits of the current PSW 
(34-39) (BU• 0, I and 8-31 af apl' I Gl'e 
;_...i and unchanged.) 

None Set by bib 
2and 3 

01(81) Protection key of PSW reploced by bits Op.... Unchanged 
24-27 of the opr oddress. Priv 

RI, R2 Opr 1 (24-30) replaces the sloroge key Unchanged 
specified by opr 2 Add• 
(Opf I bits 0-23 and 31 are ignored) Priv 
(Op..- 2 bits 0-7 and 21-27 ore ignored) ~ (Bitt 28-31 must be zero) 

01(81) Opr 1 (1 byte) replaces the system mask Priv Unchangod 
bits of the current PSW (0-7). Add• 

Ol(ll,BI), Shift opr 1 as specified by opr 2. If shift 
......... 

OResult =O Opera 
02(82), 13 is. right, round by foctor in opr 3. Add• I Rewlt< 0 

I::'.° Olla 
2 Relult > o. 
3 Re.ult Oflo 

RI, 02(82) Opt I (even and odd regs) is shifted left Spec;f 0 Re.ult. 0 
the number of times equal to opr 2 (low- hptOflo I Result< 0 
order 6 bits). 2 Result> 0 

3 Overllow 

RI, 02(82) Opr I (even andodd regt.) is shifted left 
the numbet- of times equal to opr 2 (low-

Spec;f Unchangod 

order 6 bits). 
(Hi-order bit porticipotes in th_e shift) 

RI, 02(82) Opr I is shifted left the number of times FxptOllo ORe.ult •O 
equal to opr 2 (low-order 6 bib). I Re.ult< 0 

2 Re.ult> 0 
3 Overllow 
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Figure 19. System/370 Instructions 
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"" l Excepti.ons l -..I ..... Operation Mnemonic Op Code Formot Operands Description Cond Code 
0 \Q 

Control regs from opr I to opr 3 5t0red ot I Priv I "" Store Control STCTL B6 RS RI, R3, 02(82) Unchanged 
t1 

opr 2 · I i::;if (1) 

H Protect 
txl ... Opera 
3 '° . Store CPU Address STAP 8212 s 02(82) CPU oddress stored ot holfword location Specif I Unchanged < designoted by second-operand address. Opera 
3 -tll- Priv 

' .,,"<; 
w I» en 

Store CPU ID STIDP 8202 s 01(81) CPU info stored in 8 bytes at oprl. - Priv I Unchanged -..I t1 ri" 
0 ri" (1) Add• .. El Specif I\.)' Protect 

O'IW Op.ro 
<O -..I 

"" 00 Store CPU Timer STPT 8209 s 01(81) Curr contents of CPU timer stored in Priv I Unchonged ..... Hl dblwd at opr I. Add' 
0 H Specif 
:><" Wts Protect wen Op.ro 
G'l -ri" 

"" t1 
Store Halfword STH 40 RX Rl, D2(X2,B2) Opr 1 (16 low-order bits) is stored at Add, I Unchanged ..... 

"" "" 0 opr 2's locCJtion. Specif 

(1) ri" (Hi-order bits, opr 1, ignored and un- Protect ..... changed) ' 

Hl 0 
0 = Store (long} STD 60 RX Rl, D2(X2,B2) FP Opi" 1 to OPJ" 2's location. Add, I Unchanged 
t1 en Proted 

c Specif 

en Opero 

(1) 
Store Multiple STM 90 RS 1!:1, R2, 02(82) Opr I thru opr Jore stored at opr 2's Addr I Unehonged 

t1 
en location in ascending order. Starting reg Specif 

specified by opr 1, ending reg specifi-ed.by Protect 
opr 3. 

(Reg·wrttp-around pC!'5sible) -• • • ' ( • • • 



~ "" 
,, . e ~ n 

0-,,j 
I-'· Operation Mnemonic Op Code Format Operands Description Exceptions J Cond Code 

I.Cl c: Store Prefix STPX 021 J s D2(02) Prefix register contents ore stored ot word Specif T Unchanged H 
ro location designated by second operand Opera 

address. Priv 
~ 

Ul 
'< "' Store (Short) STE 70 ' RX Rl, D2(X2, 02) FP opr 1 is stored at opr 2's location Opera I Unchanged 

Ul (Low-order half of FPR ignored and un- Addr 

r+ ~ Ul changed) Specif 
ro >ti'< Protect 
IS '1> Ul 
'- Hr+ Store Then AND STNSM AC SI 01(01), 12 Bits 0- 7 current PSW stored at opr 1, then Addr I Unchanged w r+ ro System fv1osk these bits ANDed with opr 2 and replaced Priv ...., IS 

0 "'' 
in current PSW. Protect 

<il 
....,w Opera ...., 

ro Oo Store Then OR STOSM AD SI Dl(BI), 12 Bits 0-7 of current PSW stored at opr l, Addr I Unchanged 1:1 ..., 
ro H System Mask then these bits ORed with opr 2 and Priv 
H Wl:f replaced in current PSW. Protect 

"' wen Opera 
I-' - r+ 

H 
H Subtract s SB RX Rl, D2(X2) Subtract opr 2 from opr I and place the Addr 0 Dif = 0 c: 

1:1 (') difference into opr 1 . Fxpt Oflo 1 Dif<O ..., 
r+ Specif 2 Dit>O 

0 I-'· 3 Overflow 
H 0 
IS 1:1 

"' Ul 
Subtract SR JB RR RI, R2 Subtract~2 from opr I; difference Fxpt Oflo 0 Dif = 0 

r+ placed into opr l. l Dif<D 
I-'· 2 Dif>O 
0 3 Overflow 
1:1 

~ 

....J 



... .... 
-.J r<· Operation Mnemonic Op Code Format Operands Description Exceptions Cond Code N l.Q 

"' Subtract Decimal SP FB SS Dl(ll,BI), D2(L2,B2) Subtract dee opr 2 from opr 1; Opera 0 Dil•O .., 
difference stored into opr 1. Addr I llil<O (!) 

H (Right to left byte by byte) (Botk opr's must Data 2 Dil>O 
tu ..... be in pocked format) (Fields can overlap if Dec Oflo 3 Overflow 
er: "' low-order bytes coincide) Protect . 

Subtract Halfword SH 48 RX RI, 02()(2,82) Opr 2 halfword expanded to fullword and 0 Oil. 0 < 
er: -tn subtracted from opr I; difference placed Addr I Dil<O 

' '1:l'< into opr 1. Fxpt Olio 2 Dil>O 
UJ '" rn Specif 3 Overfl~ow 
-.J .., c+ 

Subtract opr 2 from opr 1; 0 c+ (!) Subtract logi col SL SF RX RI, D2(X2,B2) Addr 0 --.. El difference placed into opt I. Specif I Dil!O 
N'- No Carry 
CX> UJ 2 Oil. 0 . 

IO -.J Carry "' 00 
r-· Hi 3 CU !O 
Cl H Carry .... UJ ::i 

Subtract logical SLR IF RR RI, R2 Subtract opr 2 from opr 1; Nane 0 --U.> rn 
G'l - c+ difference placed into opr 1. I Oil #0 

"' 
.., No Carry 

r'• "' 2 Oil. 0 

"' Cl Corry 
(!) c+ 3Dil!O r<· 
Hi 0 Corry 
0 I:! Subtract Norma Ii zed SXR 37 RR RI, R2 FP subtract extended opr 2 from extended 0 Freet =0 .., Cll 

(ExtendOd) opr 1. Specif 1 ITact<O 

c (FPR pair) (FPR pair) Exp Oflo 2 Fract >0 
rn Extended difference is put in opr 1 (FPR Exp Uflo 3 --
(!) pair) (Sign of extended opr 2 is inverted Signlf .., 

before the addition) rn (Only FPR 0 and FPR 4 may be specified 
for either opr 1 or opr 2) 
(Continued) 

• • • . • • • • 



.., ..., 
~ . 0 n re 

"'l 
Operation !-'• Mnemonic Op Code Pormot Operands Description Exceptions I Cond Code 

IQ Subtract Normalized SXR 37 RR Rl, R2 (High-order and low-order signs of a FPR c 
H {Extended) (Cont'd) pair ore always the same in extended 
(() precision) 

(Low-order characteristic is mode 14 < 
Ul .... high-order characteristic except when the 
'< "' result would be> 0, then the low-order 
Ul 

'"'" 
characteristic is made 128 >its correct 

(() ~ Ul value; sign of low-order characteristic 
a 'O'< remains the same as high-order cha1oc-

" "' Ul teristic) w H r+" 
-..] '"'"(() Subtract Normalized SD 6B RX Rl, D21X2, B2) FP Subtract opr 2 f1om opr 1 and the 

Add' I Re'Cll 0 a (Long) difference placed into opr l. Specif 0 Freet = 0 

""" (The sign of opr 2 is inverted before the Sign if l Result< 0 
G"l <OW 

addition,) Exp Oflo 2 Result> 0 (() -..] 
::; 00 Exp Uflo 3 Exp Oflo 
(() Hi 
H H 

"' WI:" 
I-' w Ul Subtract Normo!ized SDR 2B RR Rl, R2 I FP Scbtcad ape 2 from ope l Specif Resu\t 

-<+ (Long) (FPR) (FPR) Signif 0 Froct-' 0 
H H (The sign of opr 2 is inverted before the Exp Oflo I Result< 0 ::; c addition.) Exp Uflo 2 Result> 0 Hi (l 
0 

'"'" 
3 Exp Oflo 

H !-'· Subtract Normalized SE 7B RX Rl, D2(X2, B2) FP Subtract apr 2 from opr 1 Addr Result a 0 

"' ::; (Short) (The sign of opr 2 is inverted before the Specif 0 Fract -.o 0 

'"'" 
Ul addition.) Signif 1 Result< 0 

!-'· (low-order halves of FPR ignored and Exp Of!o 2 Result> 0 
0 unchanged). Exp Uffo 3 Exp Oflo ::; 

.... 
-..] 

w 



"!I ...., .... Operation lltnemonic Op Code Fonnot Operands Description Exceptions Cond Code ... \Q 
c Subtract Normalized 'ER 38 RR RI, R2 Subtract opr 2 from opr 1 Specif Result 
t1 (Short) (The sign of opr 2 is inverted before the Signif OFract=O 
CD addition.) Exp Ofto 1 Result< 0 

1-1 (Low-order halves of FPRs ignored and Exp Uflo 2 Result> 0 m .... 
3 "' 

unchanged) 3 Exp Oflo . Subtract SW 6F RX RI, D2(X2,82) FP Subtract opr 2 from opr 1 Addr Result 
<· Unnormalized {long) (Sto) (FPR) Specif 0 Fract = 0 
3 ~tn (The sign of opr 2 is inverted before the Signif 1 Result< a 

' '<!'cl w 
"' Ul 

addition.) ExpOflo 2 Result> 0 ...., t1 rT Opera 3 Exp Oflo 
0 rT CD .. El 

Subtract SWR 2F RR RI, R2 FP Subtract opr 2 from. opr 1 Rewlt w' Specif 
ow U.nnormofized (Long) (FPR) (FPR) Sign if 0 Froct o:::Q 

tO ...., (The sign of opr 2 is inverted before the ExpOflo 1 Resu.Jt < 0 
c 00 addition.) Opero 2 Result> 0 .... H1 3 Exp Oflo n 1-1 
~ w::i Subtract SU 7F RX RI, D2(X2,82) FP Subtract opr 2 from opr I Addr Result 

w Ul Unnormalized (Short) (Sto) (FPR) .Specif 0 Fract = 0 
G'l ~rT 

(Low-order half of FPR ignored and Sign if 1 Result< 0 c t1 .... c unchanged) Exp Oflo 2 Result> 0 
p. n (The sign of opr 2 is inverted before the Opero 3 Exp Oflo 
CD rT addition.) .... 

Subtract SUR 3F RR RI, R2 FP Subtract opr 2 from ope 1 Result Hi 0 Specif 
0 = Unnormoli zed (Short) (FPR) (FPR) Signif 0 Froct = 0 
l1 Ul (Low-order halves of FPRs ignored and ExpOflo I Result< 0 

unchanged) Opera 2 Result> 0 c:: (The sfgn of opr 2 ts inverted before the 3 Exp Ofto 
Ul addition.) CD 
t1 
Ul 

• • • < • • • • 
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""' f-'· Operation Mnemonic Op Code 
~ 

"" Supervisor Coll SVC OA 
H 
(!) 

tn .... 
'<I ID 
tll 
r1" I Test ond Set TS I 93 (!) - tn 
El ttl'<I 

' Pl tll 
w H r1" .., r1" (!) 
0 El ..... , 

( Test Channel I Cil ......... TCH 9F 
(!) -.J 
= Oo 
(!) HI 
H H 
Pl W:> 
I-' Wtll 

-r+ I rest vo TIO I 90 
H H 
= "" ,.., (l 
0 r1" 
H fo'· 
El 0 
I» = r1" tll 
fo'· 
0 = 
.... .., 
(J1 

Format Operands 

RR 

I SI I Dl(B1) 

I s I Dl(BI) 

I s I DllBI) 

(It ~ 

Description I Exceptions 

Immediate bits (8-15) placed in loc. 138 None 
and PSW swap performed. 
(16-23) are mode z.ero. 
(Old PSW at loc 32). 
(New PSW from lac 96). 

Hi-order bit of 1st byte of opr odr sets Addr 
cond code. Protect 
Entire byte then set to l's 

Opr 1 (16-23) identifies the tested channel 
(Bits 24-3l ore ignored.) 
(Instruction checks the channel's status 
and seh appropriate cond code. J 

Opr l (16-31) identifies the tested channel, 
control unit, ond liO device. Used to cleor 
o pending interrupt. 
(CSW stored ot loc 64 ): 
Subchonnel contains o pending interrupt. 
1/0 device contains a pending interrupt, 
Control unit or 1/0 device is executing o 

previous operation or o pending chan­
nel-end/control unit-end for another 
1/0 device. 

Channel or 1/0 device equipment error or 
device not ready . 

Priv 

Priv 

e 
Cond Code 

Unchanged 

0 Hi-order 
bit=- 0 

I Hi-order 
bit=- I 

2--
3 --

0 Chon Avl 
l Int Pending 
2 Chon in 

Burst Mode 
3 Chon not 

Operational 

0 Available 
I CSW 

Stored 
2 Chonnel or 

Svbchcrn 

'"" 3 Not 
Operotoonal 

/ 



'<I 
-.J ..... Operation Mnemonic Op Code For mot I Operands Description Exceptions Cond Code 

°' \Q 
r:: Test Under TM 91 SI Dl(Bl), 12 Immediate bits (8-15) used as a mask to Addr 0 Selected 

H Mask compare against opr I. bits all 
co Mask bit l: storage bit tested. zero (mask 

H Mask bit 0: storage bit ignored. is oft zero) 
txJ - I Selected 
3 "' bits mixed 

< O's and J's 

3 -tn 3 Selected 

' 't:J'< bits an l's 
w "'{/l 
-.J H r+ Translate TR DC SS Dl(L,Bl), D2(B2) Opr I (argument byte) added to the initial Addr Unchanged 

0 r+ co adr of opr 2 (24-31 ). This odr now is the Protect 
El lac of the function byte which replaces the 

'-"' original argument byte {left to right byte 
IVW 

IO -.J by byte) 

r:: 00 (All data is valid) 

I-'· HI (Oper is terminated when opr 1 field is 
(') H exhausted) 
:><' w::r 

<.u{/l Translate TRT DD SS Dl (L,Bl), D2(B2) (Some as TR) Addr 0 All 
Ii) - r+ and Test When the function byte is a zero the next function 

r:: H argument byte is translated. Both opr's bytes 0 ..... ,r:: remain unchanged, When the function byte 1 Non-0 

"" (') is a non-zero the operation i5 completed. function co r+ 
I-'· The generated argument odr is placed into byte met 

HI 0 GPR I, 8-31. Bits 0-7 remain unchanged. 2 lost 

0 ::r The function byte is placed into GPR 2, 24-

I 
function 

H {/l 31. (Left to right byte by byte). Bits 0-231 byte 
remain unchanged. non-0 

c ff opr l is exhausted before o non-zero conO. 3 Not used 
{/l the opr is completed end GPRs l and 2 J co 
H remain unchanged. 

{/l 
-·--~-··---

• • • . • • • 



"' .... 
.,g 
i= 
H 
CD 

tJl 
'< '° !JI .... 
co -tn s 'tl'< 

' Ill tll 
w H t1' 
...i .... co 
0 s 

w' 
G'l WW 
co ...i 
:0 oo 
(!) HI 
11 H 
Ill w :0 
I-' wtn 

~ .... 
H H 
:0 i= .... (l 
0 .... 
11 .... 
s 0 
Ill :0 .... tll .... 
0 
:0 

~ 

-J 
-J 

~ ~ 

Opero!fon 

Unpack 

Write Direct 

Zero end Pdd 

~ 
Mnemonic I Op Code 

UNPK1 F3 

I 

WRD I 84 

ZAP I FB 

" format ! Operand5 / Desc1 iption 

SS T 0l(U ;~1), .D2(L2;8Z}I Change Opt· 2 from·pocl<,ed to ~Of}ed format 

I and place into opr 1. 
(Right to left byte by byte) 
(No restrictions on overlapping fields) 
(Opr 2 may be extended with hi-order zeros,) 

I SI I Dl (Bl), 12 ! The 1 byte from the instruction streom 
(8-15) is placed on the timing signal out, 
in a form of a timing pulses, along with 
a 9th pulse at the write-out line. 
The 8 bit lines at the direct-out lines are 
brought up by opr I • 

I SS Dl (Ll, Bl), D2(L2, 82)' [ Ojll'" I cleared and opr 2 ploced in opr l 
(Low-order opr's may coincide) 
(Opr 2 must be in pocked format) 
(Opr 1 field must be large enough for oil 
opr 2 significant digits) 
(Opr 2 extended with zeros to fill opr 1. i 

«" 

I 

Exceptions 

Addr 
Protect 

Priv 
Addr 
Opera 

Addr 
Doto 
Dec Oflo 
Protect 
Opera 

~ 
Cond Code 

Vnchonged 

\Unchanged 

0 Result= 0 
1 Result< 0 
2Result>0 
3 Overflow 



"" Operation -.J .... 
"' I!) 

ACTR 

" t; AGO 
t1) 

H AIF 
to N 
3 0 

< ANOP 
3 -> ccw 

" '"c:l en 
"' "'en CNOP 
-.J t; t1) 
0 ri" El .. t:T ........ COM 

t1) 
IO 0 t; COPY 

" ,..., .... H CSECT 
n t=:t 

CXD :><" - en 
ri" ., t; 

DC 

" " .... n 
p.. ri" DROP 
t1) .... 

0 ,..., !::I OS 
0 en 
t; 

DSECT 
c 
en 
t1) DXD 
t; 
en 

• 

Name Entry 

A sequence symbol or blank· 

A 9equence symbol or blank 

A sequence symbol or blank 

A sequence symbol or blank 

Any symbol or blank 

Any symbol or blank 

Any symbol or blook 

Must not be present 

Any symbol or blank 

Any symbol or blank 

Any symbol or blank 

A sequence symbol or blank 

Any symbol or blank 

Any symbol or blank 

Any symbol 

• 

Operand Entry Is used to: 

A SET A expression 

A sequence symbol 
1 limit the number of AGO and Alf operations e ... ecuted: prevent incessant looping. 

Unconditionally alter the sequence in which statements ore processed. 

A logical expression enclosed in 
parentheses, immediately followed 
by a sequence symbol 

Must not be present 

I Conditionally oher the sequence in which statements ore processed. 

I 
Act os the torget of AGO ond AIF instructions. 

Four operands, seporoted by commos I Define ond generate an 8-byte Channel Command word having doubleword olignment. 

Two obsolute expressions, Align the locotion on o specified holfword baundory. 
seporated by o commo 

Must not he present I Reserve a common areo of storage referred to by independent assemblies that ore linked 
ond looded together or execution. 

One ordinary symbol Obtoin ond copy source code from a PDS member into the program being assembled. 

Must not be present Identify the beginning or continuation of o control section (see DSECT instruction). 

Must not be present Allocate o fullword that will contoin the sum of the lengths of all external dummy 
sections when the program is executed. 

One or more operands, separated Define data constants in storage (see OS instruction) 
by commos 

One to sixteen absolute expressions, Inform the assembler that specified registers are no longer to be used as base registert 
seporated by commas; or blank (see USING instruction). 

One or more operonds, separated I Reserve areas of storage with9ut assembling their contents (see DC instruction). 
by commas 

Must not be present lnitiote or continue d" dummy section; describe on area of star~ without reserving it 
(see CSECT instruction). 

One or more operands, separated I Identify and define on external dummy section. 
by commos 

• • • • 



., 
'"<! Operation I-'· 
~ EJECT c 
H END 
CD 

ENTRY 
VI IV ..., 0 
Ill . EQU 

"'" .CD ~ii>' 
El "'Ill EXTRN 

...... P> Ul 
w H CD 
....i "'" El 

GaLA 
0 t:r Gata 

IV I-' GaLC 
Ci> CD 
CD 0 H ICTL 

= HI 
CD H 

!SEQ H .I='= 
• P> - Ul .... "'" LCIA H 
H c LC La 

= 0 LCLC 
HI "'" LTORG 0 I-'· 
H 0 
El = MACR03 
P> Ul 

"'" MEND3 
I-'· 
0 MEXIT3 

= MNOTE 

... 
-.l 
ID 

\ 

~ 0 
Nome Entry 0,-..d fnt<y 

A sequence symbol or blank Must not be present 

A sequence symbol or blank A relocatable expression or blank 

A sequence symbol or blank One or more ~locatable symbols 
separated by commas 

An ordinary symbol or a One to three operands, separated 
variable symbol bye...._ 

A sequence symbol or blank One or more relocatable symbols, 
separated by commas 

Must not be present One or mont variable symbols that 

;;.':t': b;"!::!.fmbo1s, 
Must·not be present One to three decimal values, 

separated by commas 

Must not be p~esent Two decimal values, separated 
by commas 

Must not be present One or more 'itarioble symbols, 
that are to be used as SET symbols, 
separated by commas. 2 

Any symbol or blank Not required 

Must not be present Not required 

A sequence symbol or blank Not required 

A sequence symbol or blank Not required 

A sequence symbol or blank A severity code (optional), comma, 
characters enclosed in apostrophes 

0 ft e 
Is used to: 

Start a new pag_e in the assembly listing; specify the sectioning of the assembly I isting. 1 

T emiinate the G1Sembly of a KHJrce module. 

Identify symbols that ore defined in the same source module, btit ore referred to in 
another source module • 

Assign values to symbols. 

Identify symbols that ore referred to in the some source module but are defined ir'I 
another source module (see WXTRN iNtruction). 

Define a global Arithmetic, 
Binary, or 
Character SET symbol • 

Alter the position of Begin, End, and Continuotion columns in the M>lKCe module. 

Sequence-check the source medule statements. 

Define a local Arithmetic, 
Binary, or 
Character SET symbol • 

Position a literal pool at other than the end of the first control section; ensure 
addressability of literals in a large control section. 

Indicate the beginning of o macro definition. 

lndicote the end of a macro definition. 

Indicate an exit from t1 macro definition. 

Display an error severity code, generate a message. 

,, 



- >.i 
Operation CX> .... 

0 u:i OPSVN c 
t'1 
ID 

H 
ORG 121 1'J 

3 0 . 
< POP 

3 ->-

' 'ti Ill PRINT w Ill Ill 
.....i t'1 ID PUNCH 
0 ... El .. tT 

WI-' PUSH 
ID 

IO 0 t'1 c ,..., RE PRO .... H 
0 ~= SETA ;.," -Ill ... SETB 
Ci'J, . t'1 SETC 
c: c 

SPACE .... 0 
ll> ... 
CD'· ..... 

START 0 
Hi- = TITLE 
0 Ill 
ti·-

c:: (USING 
Ill 

. t0o· .,., 
Ill,. 

• 

Name Entry [ Operand Entry I Is used to: 

An ordinary symbol I A rmernonic operation, o ~ro or I Define o symbol to represent an operation code, or delete its properties 01 an operation 
assembler operation, a machine code. 
instruction operation, or a blank 

Any symbol or blank I A relocatable expression I Change the location counter to redefine poritons of a control section, especially, 
constont tables. 

A sequence symbol or blank I One or more operands, separated I RestOl'"e the PRINT or USING status saved by the most recent PUSH instruction. 
by commas 

A sequence symbol or blank One to three operands ·control the amount of detail printed in the assembly listing. 

A sequence symbol or blank , One to eighty chorocters, enclosed I Punch one card with the data specified in the operand, substituting values for voriable 
in apostrophes symbols (see REPRO instruction). 

A sequence symbol or blank 

A sequence symbol or blank 

A SET A symbol 
A SETB symbol 
A SETC symbol 

A sequence symbol or blank 

Any symbol or blank 

One or more operands, separated 
by a comma 

Not required 

An arithmetic expression, 
a logical expression, or 
a character expression 

A decimal self-defining term or 
blank 

A self-defining term or blank 

Save the current PRINT or USING status (see POP instruction). 

Punch one card with the characters specified in the stoteme"t that follows (see PUNCH 
instruction) . 

Assign a value ta an Arithmetic, 
Binary, or 
Character SET symbol . 

Insert blank lines into the source module anembly listing to separate sections af code. I 

Initialize the location counter for, and name the first control section of the module. 

A variable symbol, and/or I One to 100 characters, enclosed Produce headings on the assembly listing pages, punch identifying characters into the 
character string, or sequence in apostrophes object deck. I 
symbol, or blank 1 

A sequence symbol or blonk J An absolute or rel.ocatable expres- Identify registers that may be used by the auembler as base registers (see DROP 
sion followed by I ta 16 absolute instruction) . 
eJCpressions, separated by commas 

• • • • • 
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~. 

1 
.5 

Figure 20. Assembler Instructions 
(Part 4 of 4) 
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Instruction Name Entry Operand Entry 

Model Statements An ordinary symbol, Any combination of char-
a variabl.e s)rmbol, acters (including 
a sequence variable symbols) 
symbol, a combinQ-
tion of variable 
sy~ls and other 
characters that is 
equivalent to a 
symbol, or blank 

Prototype Statement I A symbolic para"' Zaro or more operands 
meter or blank that are symbolic parameters, 

separated by commas 

Macro-ln~ruction An ordinary symbol, Zero or mor9 positional 
Statement a variable syrmol, operands and/or zero 

a sequence symbol, or more keyword opefnds 
a combiRQtion of separgted br, c~mmas 
variable ·symbols 
and other charac"' 
ters that is equiv• 2 
a lent to a symbol, 
or blank 

Assembler Language An ordinary symbol, Any combination of charuc .. 
Statement a variable syrrSol, ters (including variable 

a sequence syn-bol, syrreols) 
a combination of 
variable symbols 
and other charac .. 
ters that is equiv• 
alent to a symbol, 
or blahk 

kan only be used as part of a macro definition. 

2variable symbols appearing in a macro instruction are replaced 
by their values before the macro instruction is processed. 

Figure 21. Assembler Statements 
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c NUMBER 
LENGTH OF CON- TRUN-

IMPLICIT MODI- ST ANTS RANGE RANGE CATION/ 
LENGTH ALIGN- FIER SPECIFIED PER FOR EX- FOR PADDING 

TYPE (BYTES) MENT RANGE ev OPERAND PONENTS SCALE SIDE 

c .. byte . I to chorac.ters right 
needed 256 11 I 

m byte .J to hexadecimal multi- left 
needed 256 Ill digits pie 

c m byte .1 to binary multi- left 
needed 256 digits plo 

~·· 
.1 to decimal multi- -85.to -187to left (3) 
8 digih pl• •75 •346 

half .1 to decimc:il multi- -85 to -187 left (3) 
word 8 digits pie •75 •346 

E word .1 to decimal multi- -85 to right(3) 
8'· digits plo •75 0-14 

c double .I to decimtil multi- -85 to right (3) 
word 8 digits plo •75 0-14 

16 double .1 to dec::imal multi- -85 to 0-28 right (3) 
word 16 digits plo •75 .. byte .I to decimal multi- left 

needed 16 digils pie .. byte .I to decimal multi- left 
needed 16 digits plo 

A word .1 to ""' multi- left 
4 121 e:icpresslon plo 

Q word , .... symbol ncn- multi- left 
Ing a DXO plo 
or DSECT 

v word 3, 4 relocotable multi- left 
syinbol pie 

holf 2on1y one absolute multi-
word or reloc:ot- pie 

able ex-
pression Or 
two absolute 
exprenions: 
exp (exp) 

v half .1 to ~, multi- left c, word 2(2) expression pie 

(I) In o DS assembler instruction C and X type constonh c:on hove length spec:lfic:otion to 6553S. 
(2) Bit length spec:ificotion permitted with absolute expressions only. Relocatable A-type constants, 

3 or 4 bytes only; relocatable Y-type constonts, 2 bytes only. 
(3) Erron will be flogged if signific<l'lt bits ore-truncoted or if the value specified cannot be con-

toined in the implicit length of the constant, 

Figure 22. Assembler Constants 

c 
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Expreuion 

Can contain 

Operations 

Raoge 
ofvolues 

Moy be 
used in 

Arithmetic Expressions 

•Self-defining terrN 

•Length, scaling, 
integer, count, and 
nuni:ier attribl.Jtes 

•SETA and SETB 
symbols 

• SETC symbols whose 
values ore a decimal 
self-defining term 

• &SYSPARM if its 
valve is a decimal 
self-defining term 

Character Expressions logicol Expressiorn; 

•Any combination of •A 0 or o I 
cf'laracters enclosed 
in apostrophes • SETB symbols 

•Any variable symbol 
enclosed in 
apostrophes 

•A concatenation of 
varilible symbols and 
other characters 
enclosed in 
apostrophes 

•Arithmetic 
relation5l 

•Arithmetic 
value 

• Symbolic parameters • A type attribute 
if the corresponding reference 
operand is a decimal 
self-defining term 

• &SYSLIST (n) if the 
correspo"nding 
operand ls a decimal 
self-defining term 

• &SYSLIST (n, m) if 
the corresponding 
operand is a deci­
mal telf-defining 
term 

•&SYSNDX 

+, - (unary and bi­
nary), *,and/; 
parentheses per­
mitted 

concatenation, with a AND, OR, and NOT 
period(.) parentheses per­

mitted 

_.jJl to +.jJ 1-1 0 thrOugh 255 chorQc- 0 (false) or 
ters 1 (true) 

• SETA operands • SE~C operands •SETS operands 

•Arithmetic relations I •Character rel~ions2 •Alf operands 

•Subscripted SET 
symbols 

• SYSLIST subscript (s) 

•Substring notation 

•Sublist notation 

1 An arithmetic relation consists of two arithmetic expressions releted by the 
operators GT, LT, EQ, NE, GE, or LE. 

2 A cheractar relation consists of two cheracter expressions related by the 
operators GT, LT, EQ, NE, GE, or LE. Type attribute notation and Substring 
notation may also be used in character relations. The maximum size of the . 
character expressions that can be compared is 265 characters. If the two char· 
actar expressions are of unequal size, the smaller one will always compare less 
than tha larger one. 

Figure 23. Assembler Conditional Assembly 
Expressions 
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C' Attribute Nototion Con be used with: Can be used only if Can be used in: 
type attribute ii: 

Type T' Ordinary Symbols de- (Moy always be used) 1. SETC operand 
fined in open code; fields 
symbolic parameters 2. Character 
inside macro defini- relations 

c tions; SET symbols, 
&SYSPAAM, 
&SYSDATE, 
&SY STI ME, inside 
or ouhide macro 
definitions; 
&SYSLIST (m), 
&SYSLIST (m, n), 
&SYSECT, 

c &SYSNOX inside 
macro definitions 

length L' Or di nary Symbols Any letter except Arithmetic 
defined in open M,N,O, T and U expressions 
code; symbolic 
parameters inside 
macro definitions; 
&SYSLIST (m), and 
&SYSLIST (n, n) ;n-
side macro definitions 

Scaling s· Ordinary Symbols H,F,G,O,E,L,K,P, Aritlimetic 
defined in open and Z expressions 
code; symbolic 
parameters inside 
macro definitions; 
&SYSLIST (m), and 
&SYSLIST (m,n) in-
side macro definitions 

Integer I' Ordinary Symbols de- H,F ,G, D, E, L, K, P, Arithmetic 
fined in open code; and Z expressions 

c symbolic parameters 
inside macro defini-
tions; &SYSLIST {m), 
and &SYSLIST (m,n) 
inside macro de-
finitions 

Count K' Symbolic parameters Any letter Arithmetic 
inside macro definiM expressions c tions; SET symbols; 
all system variable 
symbols 

Number N' Symbolic parameters, Any letter Arithmetic 
&SYSLIST (m), and expressions 
&SYSLIST (m,n) ;n-
side macro definitions 

c 
Figure 24. Assembler Attributes 
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Variable Dec la red by: lniti~lized, Value changed May be used fn: 
Symbol or set to: by: 

Symbolic1 Prototype Corresponding {Constant • Arithmetic: 
parameter stafement macro instruc:- .throughout expressions 

tion operand definition) if operand 
is decimal 
self-defining 
term 

•Character 
expressions 

SETA LCLA or 0 SETA •Arithmetic: 
GBLA instruction expressions 
instruction 

eCharacter 
expressions 

SETB LCLB or 0 SETB •Arithmetic: 
GBLB instruction expressions 
instruction 

•Character 
expressions 

• Loglcol 
expressions 

SETC LCLC or String of SETC • Arithmetic 
GBLC length 0 i nstrucfion expressions 
instruction (null) if value is 

decimal self-
defining term 

•Character 
e~essians 

&SYSNDX 1 The assembler Macro (Constant • Arithmetic 
instruction throughout expressions 
index definition; 

unique for •Character 
each macro expressions 
instruction) 

&sYSECT1 The assembler Control (Constant • Charact,er 
section in throughout expressions 
which ~cro definition; 
instr~ction ••t by CSECT, 
appears DSECT, START, 

and COM) 

Figure 25. Assembler Variable Symbols 
(Part 1 of 2) 
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c 

Variable Declared by: Initialized, Value changed May be used in: 
Symbol or set to: by' 

&SYSLIST 1 The assembler Not Not • N 1&SYSLIST in 
applicable applicable arithmetic 

expressions 

&SfSLIST The assembler Corresponding (Constant •Arithmetic 
(n) macro instruc- throughout expressions 
&SYS~IST tion operand definition) if operand 
(n,M) is decimal 

self-defining 
term 

•Character 
expressions 

&SYSPARM PARM fleld User defined Constant •Arithmetic 
or null throughout expression 

assembly if value is 
decimal self-
defining term 

•Character 
expression 

Constant 
•Character &SYSTIME The assembler System time throughout 

assembly expreuion 

&SYS DATE The assembler System date Constant •Character 
throughout expression 
assembly 

1can be used only in macro definitions. 

Figure 25. Assembler Variable Symbols 
(Part 2 of 2) 
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HEXADECIMAL AND DECIMAL CONVERSION 

From hex: locate each hex digit in its corresponding columr l)osition and note the decimal 
equivalents. Add these to obtain the decimal value, 

From decimal: ( 1) locate the largest decimal value in the table that will fit into the decimal 
number to be converted, and {1) note its hex equivalent and hex column pos1t1on. (3) Find 
the decimal remainder. Repeat the process on this and subsequent remainders. 

HEXADECIMAL COLUMNS 
6 5 4 3 2 1 

HEX= DEC HEX= DEC HEX= DEC HEX= DEC HEX= DEC HEX= DEC 
0 0 
1 1,048,576 
2 2,097, 152 
3 3, 145,728 
4 4, 194,304 
5 5,242,880 
6 6,291,456 
7 7,340,032 
8 8,388,608 
9 9,437, 184 
A 10, 485,760 
B 11,534,336 
c 12,582,912 
D 13,631,488 
E 14,680,064 
F 15 728 640 

0123 

POWERS OF 2 

2" " 
256 8 
512 9 

I 024 10 
2 048 11 
4 096 12 
8 192 13 

16 384 14 
32 768 15 
65 536 16 

131 072 17 
262 144 18 
524 288 19 

1 048 576 20 
2 097 152 21 
4194304 22 
8 388 608 23 

16 777 216 24 

0 0 0 
I 65, 536 I 
2 131,072 2 
3 196,608 3 
4 262, 144 4 
5 327,680 5 
6 393, 216 6 
7 458,752 7 
8 524,288 8 
9 589,824 9 
A 655,360 A 
B 720,896 B 
c 786,432 c 
D 851,968 D 
E 917,504 E 
F 983,040 F 

4567 
BYTE 

20 = 160 
24 = 161 
28 = 162 
212 = 163 
216=164 
220 = 165 
224=166 
228=167 
232 = 168 
236:169 
240=1610 
244=1611 
248 = 1612 
252 = 1613 
256=J614 
260 = 1615 

0 
4,096 
8, 192 

12,288 
16,384 
20,480 
24, 576 
28,672 
32,768 
36,864 
40, 960 
45,056 
49, 152 
53, 248 
57,344 
61,440 

0123 

0 0 0 0 0 
1 256 1 16 1 
2 512 2 32 2 
3 ,768 3 48 3 
4 1,024 4 64 4 
5 1,280 5 80 5 
6 1,536 6 96 6 
7 1,792 7 112 7 
8 2,048 8 128 8 
9 2,304 9 144 9 
A 2,560 A 160 A 
B 2,816 B 176 B 
c 3,072 c 192 c 
D 3,328 D 208 D 
E 3,584 E 224 E 
F 3,840 F 240 F 

4567 0123 
BYTE BYTE 

POWERS OF 16 TABLE 

16° 
I 

16 
256 

4 096 
65 536 

1 Q48 576 
16 777 216 

268 435 456 
4 294 967 296 

68 719 476 736 
1 099 511 627 776 

17592186044416 
281 474 976 710 656 

4 503 599 627 370 496 
72 057 594 037 927 936 

1 152 921 504 606 846 976 

Figure 26. Hexadecimal and Decimal 
Conversion 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 

4567 

" 0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
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Hexadecimal Addition and Subtraction Table 

Example: 6 + 2 = B, B - 2 = 6, and B - 6 = 2 

1 2 3 4 5 6 7 8 9 A B c D E F 
1 02 _Q~ 04 l.Q.5 06 07 08 09 OA ·os oc OD OE OF 10 
2 03 04 05 06 07 08 09 OA OB oc OD OE OF 10 11 
3 04 05 ~ Ll17 08 09 OA OB oc OD OE OF 10 11 12 
4 05 06 07 08 09 OA OB oc OD OE OF 10 11 12 13 c 
5 06 07 08 09 OA OB oc OD OE OF 10 11 12 13 14 
6 07 08 09 OA OB oc OD OE OF 10 11 12 13 14 15 
7 08 09 OA OB oc OD OE OF 10 11 12 13 14 15 16 
8 09 OA OB oc OD OE OF 10 11 12 13 14 15 16 17 
9 OA OB oc OD OE OF 10 ll 12 13 14 15 16 17 18 

c A OB oc OD OE OF 10 11 12 13 14 15 16 17 18 19 
B oc OD OE OF 10 11 12 13 14 15 16 17 18 19 lA 
c OD OE OF 10 11 12 13 14 lS 16 17 18 19 lA lB 
D OE OF 10 11 12 13 14 15 16 17 18 19 lA lB IC 
E OF 10 11 12 •13 14 lS 16 17 18 19 IA IB lC ID 
F 10 11 12 13 14 1S 16 17 18 19 IA 1B IC ID IE 

Hexadecimal Multiplication Table 

Example: 2 x 4 = 08, F x 2 = 1 E 

I 2 3 4 5 6 7 8 9 A B c D E F 
1 01 02 03 04 05 06 07 08 09 OA OB oc OD OE OF 
2 02 04 06 08 OA oc OE 10 12 14 16 18 lA .!£ 1E 
3 03 06 09 oc OF 12 15 JI lB IE 21 24 27 2A 20 
4 04 08 oc 10 14 IB lC 20 24 28 2C 30 34 38 3C 
5 05 OA OF 14 19 lE 23 2B 2D 32 37 3C 41 46 4B 
6 06 oc 12 lB IE 24 2A 30 36 3C 42 48 4E 54 5A 
7 07. OE 15 lC 23 2A 31 3B 3F 46 4D 54 SB 62 69 
B OB 10 18 20 2B 30 3B 40 48 50 SB 60 68 70 7B 
9 09 12 lB 24 2D 36 3F 48 Sl S.\ 63 6C 75 7E B7 
A OA 14 lE 28 32 3C 46 50 SA 64 6E 7B B2 SC 96 

+ i-@- 16 21 2C 37 42 4D 58 63 6E 79 84 BF 9A AS 
c oc lB 24 30 3C 48 S4 60 6C 78 B4 90 9C AB B4 
D OD lA 27 34 41 4E 5B 68 75 B2 BF 9C A9 B6 C3 
E OE lC 2A 3B 46 54 62 70 ZE: BC 9A AB B6 C4 D2 
F OF lE 2D 3C 4B SA 69 7B B7 96 AS B4 C3 02 El c 

~ Figure 27. Hexadecimal Addition, 
Subtraction, and Multiplication 
Tables 
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Decimal to Hexadecimal Conversion: Locate the decimal fraction (.1973) in the table. If the exact 
figure is not shown, locate th:e next higher and lower fractions (.19726563, .19750977). The first 
digits of the hexadecimal fraction are at the top of the column (.32). To locate the third digit, deter 
mine by observation or subtraction the smaller difference between the known fraction and each of 
the found fractions. The smaller difference Identifies the correct line 1.008). The hexadecimal equiva 
lent is .328. 

If more places to the right Ot the decimal point are required in the hexadecimal fraction, multiply 
the decimal fraction by 16 and develop integers as successive terms of the hexadecimal fraction. 
Using the previous sample decimal fraction: 

. 1973 
__ 1_6 

.1568 
__ 1_6 

.5088 
16 

.1408 
__ 1_6 

.2528 

Hexadecimal to Decimal Conversion: Lor.ate the first two digits (.1 E) of the hexadecimal fraction 
(.1E9) in the horizontal row of column headings. Locate the third qigit (.009) in the left most 
column of the table. Follow the .009 line horizontally to the right to the .1E column. The decimal 
equivalent is .11938477. The decimal fractions in the table were carried to eight places and rounded. 
If 2 places are required, or if the hexadecimal fraction exceeds the capacity of the table, express the 
hexadecimal fraction as powers of 16 (expansion). For example: 

.1 E9415 = 1( lff 1) + 14( 16"2) + 9( 15·3) + 4( 16'41 

= 1(.0625) + 14(.00390625) + 9(.000244140625) + 4(.0000152587890625) 

= .119445800781250010 

Negative Powers of 16 Table 

16" 

1.0 

-1 0.0625 

-2 0.0039 

-3 0.0002 

-4 1.5258 

-5 9.5367 

-6 5.9604 

-7 3.7252 

-8 2.3283 

Figure 28. 
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0625 

4414 0625 

7890 6250 x 1ff5 

4316 4062 x 1ff 1 

6447 7539 x 10·s 

9029 8461 x 10"9 

0643 6538 x 10'10 

Decimal to Hexadecimal 
Conversion Information 
(Part 1 of 5) 
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Trim Along This Line 
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.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .OA .OB .DC .OD .OE .OF 

.000 . 00000000 .00390625 .00781250 .01171875 .01562500 .01953125 ,02343750 .02734375 .03125000 .03515625 .03906250 .04296875 .04687500 .05078125 ,05468750 . 05859375 

.001 .00024414 .00415039 .00805664 .Ol 196289 .01586914 .0197_7539 .02368164 .02758789 . 03149414 .03540039 .03930664 ,04321289 .04711914 .05102539 .05493164 . 05883789 

.002 .00048828 .00439453 .00830078 .01220703 .01611328 .02001953 .02392578 .02783203 . 03173828 ,03564453 .03955078 .04345703 .04736328 .05126953 .05517578 .05908203 

.003 . 00073242 .00463867 .00854492 .01245117 .01635742 .02026367 .02416992 .02807617 .03198242 .03588867 .03979492 .04370117 .0476074-2 .05151367 .05541992 .05932617 

.004 . 00097656 . 00488281 .00878906 . 01269531 .01660156 .02050781 .02441406 .02832031 .03222656 .0361328\ .04003906 .04394531 .04785156 .05175781 .05566406 .05957031 

.005 .00122070 .00512695 .00903320 . 01293945 .01684570 .02075195 .02465820 .02856445 .03247070 .03637695 . 04028320 .04418945 .04809570 .05200195 .05590820 .05981445 

.006 . 00146484 .00537109 .00927734 .01318359 .01708984 .02099609 .02490234 .02880859 .03271484 .03662109 .04052734 .04443359 .04833984 .05224609 .05615234 .06005859 

.007 .00170898 .00561523 .00952148 .01342773 .OJ 733398 .02124023 .02514648 .02905273 .03295898 .03686523 .04077148 .04467773 .04858398 .05249023 .05639648 .06030273 

.008 .00195313 . 00585938 . 00976563 .01367188 .01757813 .02148438 .02539063 . 02929688 .03320313 .03710938 .04101563 .04492188 .04882813 .05273438 .05664063 .06054688 

.009 .00219727 .00610352 .01000977 .01391602 .01782227 .02172852 .02563477 .02954102 . 03344727 .03735352 .04125977 .04516602 .04907227 .05297852 .05688477 .06079102 

.OOA .00244141 .00634766 .01025391 .014160\6 .01806641 .02197266 .02587891 .02978516 .03369141 .03759766 .04150391 .04541016 .04931641 .05322266 .05712891 .06103516 

.OOB . 00268555 .00659180 .01049805 .01440430 .01831055 .02221680 .02612305 .03002930 . 03393555 .03784180 .04174805 . 04565430 .04956055 .05346680 .05737305 .06127930 

.ooc . 00292969 .00683594 .01074219 .01464844 .01855469 .02246094 .02636719 .03027344 .03417969 .03808594 .04199219 .04589844 .04980469 .05371094 .05761719 .06152344 

.000 . 00317383 .00708008 . 01098633 .01489258 .01879883 .02270508 .02661133 .03051758 . 03442383 . 03833008 .04223633 .04614258 . 05004883 .05395508 .05786133 .06176758 

.DOE .00341797 .00732422 .01123047 .01513672 .01904297 .02294922 .02685547 .03076172 .03466797 .03857422 .04248047 .04638672 .05029297 .05419922 .058 10547 .06201172 

.OOF .00366211 .00756836 .01147461 .01538086 .01928711 . 02319336 .02709961 .03100586 .03491211 .03881836 . 04272461 .04663086 .05053711 .05444336 .0583496 l .06225586 
. 12 . .!."._ . 14 . 15 . 16 . 17 .18 .19 . IA .18 . IC . ID .IE If 

.000 .06250000 .06640625 .07031250 .07421875 .07812500 .08203125 .08593750 .08984375 .09375000 . 09765625 . 10156250 . 10546875 . 10937500 . 11328125 .11718750 . 12109375 

.001 .06274414 .06665039 .07055664 .07446289 .07836914 . 08227539 .08618164 .09008789 . 09399414 .09790039 . 10180664 .10571289 .10961914 . 11352539 .11743164 . 12133789 

.002 . 06298828 .06689453 .07080D78 .07470703 .07861328 .08251953 . 08642578 .09033203 . 09423828 .09814453 . 10205078 . 1059§703 . 1D986328 . 11376953 . 11767578 . 12158203 

.003 . 06323242 .06713867 .07104492 .07495117 .07885742 . 08276367 .08666992 .09D57617 .09448242 .09838867 . 10229492 . 10620117 .11010742 . 11401367 .11791992 .12182617 

.004 . 06347656 .0673828 l . 07128906 .07519531 .07910156 .08300781 .08691406 .0908203 l .09472656 .0986328 l . 10253906 . 1D644531 .11035156 . 11425781 . I 1816406 . 12207031 c\ .005 . 06372070 .06762695 .07153320 .07543945 .07934570 .08325195 .08715820 .09106445 .09497070 .09887695 . 10278320 . \0668945 . l 1059570 . 11450195 . 11840820 .12231445 

.006 .06396484 .06787109 .07177734 .07568359 .07958984 . 08349609 .08740234 .09130859 .09521484 .09912109 . 10302734 . 10693359 • J 1083984 . 11474609 . 11865234 • J 2255859 

.007 . 06420898 .06811523 .07202148 .07592773 .07983398 .08374023 .08764648 .09155273 .09545898 .09936523 . 10327148 . 10717773 . 11 \08398 . 11499023 . l 1889648 . 12280273 

.008 .06445313 .06835938 .07226563 .07617188 .08007813 .08398438 .08789063 . 09179688 .09570313 .09960938 . 10351563 . 10742188 . 11132813 . 11523438 .11914063 • 12304688 

.009 .06469727 .06860352 .07250977 .07641602 .08032227 .08422852 .08813477 .092()4102 .09594727 .09985352 . 10375977 . 10766602 .11157227 . 11547852 . 11938477 .12329102 

.DOA .06494141 .06884766 .07275391 .07666016 .08056641 . 08447266 . 08837891 . 09228516 .09619141 . 10009766 . 10400391 . 10791016 . 11181641 . 11572266 . 11962891 . 12353516 

.DOB .06518555 .06909180 .07299805 .07690430 .08081055 . 08471680 .08862305 .09252930 . 09643555 . 10034180 . 10424805 . 10815430 . 11206055 . 11596680 . 11987305 . 12377930 

.ooc . 06542969 :06933594 .07324219 .07714844 .08105469 . 08496094 .08886719 .09277344 .09667969 . 10058594 . 10449219 . 1D839844 . 11230469 .11621094 .12011719 . 12402344 

.000 . 06567383 . 06958008 . 07348633 .07739258 .08129883 . 08520508 .08911133 .09301758 . 09692383 . 10083008 . 10473633 . 10864258 . 11254883 . 11645508 .12036133 . 12426758 

.OOE .06591797 .06982422 .07373047 .07763672 .08154297 .08544922 .08935547 .0932617'1. .09716797 . 10107422 . 10498047 . 10a88672 . 11279297 . 11669922 . 12060547 .12451172 

.OOF .06616211 .07006836 .0739746 i . 07788086 .08178711 .08569336 .08959961 .09350586 .09741211 .10131836 . 10522461 . 10913086 . 1130371 l . 11694336 . 12084961 . 12475586 
.20 .21 22 .23 .24 .25 .26 .27 .28 ,29 .2A . 28 .2C .20 . 2E .2F 

.000 . 12500000 . l 2890625 .13281250 .13671875 '14062500 .14453125 . 14843750 . 15234375 . 15625000 . 16015625 . 16406250 . 16796875 . 17187500 .17578125 '17968750 . 18359375 

.001 . 12524414 .129\5039 . 13305664 . 13696289 . 14086914 . 14477539 .14868164 . 15258789 .15649414 . 16040039 . 16430664 . 16821289 .17211914 . 17602539 .17993164 . 18383789 

.002 .12548828 . 12939453 . 13330078 . 13720703 . 14111328 . 14501953 . 14892578 . 15283203 . 15673828 . 16064453 . 16455078 . 16845703 . 17236328 .. 17626953 . 18017578 . 18408203 

.003 . 12573242 . 12963867 . 13354492 .13745117 . 14135742 . 14526367 .14916992 .15307617 . 15698242 . 16088867 . 16479492 . 16870117 :17260742 .17651367 . 18041992 . 18432617 

.004 . 12597656 . 12988281 . 13378906 . 13769531 .14160156 . 1455078 l .14941406 . 15332031 . 15722656 . 1611J28l . 16503906 . 16894531 . 17285156 . 17675781 . 18066406 . 18457031 

.005 . 12622070 . 13012695 . 13403320 . 13793945 .14184570 . 14575]95 . 14965820 . 15356445 . 15747070 . \6137695 . 16528320 . 16918945 : 17309570 .17700195 . 18090820 . 18481445 

.006 . l 2646484 .13037109 . 13427734 . 13818359 . 14208984 . 14599609 . 14990234 . 15380859 . 15771484 . 16162109 . 16552734 . 16943359 . 17333984 . 17724609 .18115234 . 185058Yi 

.007 . 12670898 .13061523 . 13452148 . 13842773 . 14233398 . 14624023 . 15014648 . 15405273 . l 5795898 . 16186523 . 16577148 . 16967773 . 17358398 .17749023 .18139648 . 18530273 

.008 . 12695313 . 13085938 . 13476563 .13867188 . 14257813 '14648438 . 15039063 . 15429688 . 15820313 . 16210938 . 16601563 . 16992188 . 17382813 . 17773438 . 18164063 . 18554688 

.009 . 12719727 . 13110352 . 13500977 . 13891602 . 14282227 . 14672852 . 15063477 . 15454102 . 15844727 . 16236352 . 16625977 . 17Dl6602 . 17407227 . 17797852 .18188477 .18579102 

.OOA .12744141 .13134766 .13525391 . 13916016 .14306641 . 14697266 .15087891 . 15478516 .15869141 . 16259766 . 16650391 . 17041016 . 17431641 . 17822266 . 18212891 . 18603516 

.008 . 12768555 . 13159180 .13549805 . 13940430 . 14331055 . 14721680 .15112305 . 15502930 . 15893555 . 16284180 . 16674805 . 17065430 .17456055 . 17846680 . 18237305 • 18627930 

.ooc . 12792969 .13183594 .13574219 . 13964844 . 14355469 . 14746094 . 15136719 . 15527344 . \5917969 . 16308594 . 166992\9 . 17089844 .17480469 . 17871094 .18261719 . 18652344 

.000 .12817383 . 13208008 . 13598633 .13989258 . 14379883 . 14770508 .15551758 . 15942383 . 16333008 . 16723633 . 17114258 . 17504883 . 17895508 . 18286133 . 18676758 

.OOE . 12841797 . 13232422 .13623047 .14013672 . 14404297 . 14794922 . 15576172 . 15966797 . 16357422 . 16748047 . 17138672 . 175292.97 .17919922 .18310547 . 18701172 

.OOF .12866211 . 13256836 .13647461 . 14038086 . 14428711 '14819336 . 15209961 . 15600586 . 15991211 . 16381836 . 16772461 '17163086 . 175.53711 . I 7944336 . 18334961 . 18725586 
.30 .31 .32 .33 .34 .35 .36 .37 .38 .39 ~ .38 ~. ~ ~ ~ 

.000 . 18750000 , 19140625 . 19531250 .19921875 . 20312500 . 20703125 .21093750 . 21484375 .21875000 . 22265625 . 22656250 . 23046875 . 23437500 . 23828125 .24218750 . 24609375 

.001 . 18774414 .19165039 . 19555664 . 19946289 . 20336914 . 20727539 .21118164 . 2l508789 .21899414 . 22290039 . 22680664 .23071289 .23461914 . 23852539 . 24243164 .24633789 

.002 . 18798828 . \9189453 .19580078 . 19970703 . 20361328 . 20751953 .21142578 .21533203 .21923828 . 22314453 . 22705078 23095703 . 23486328 .23876953 . 24267578 . 24658203 

.003 . 18823242 .19213867 . 19604492 . 19995117 .20385742 . 20776367 . 21166992 .21557617 . 21948242 . 22338867 .22729492" .23120117 .23510742 . 23901367 .24291992 . 24682617 

.004 . 18847656 . \ 9238281 . 19628906 .20019531 .20410156 . 20800781 .21191406 .21582031 .21972656 . 22363281 . 22753906 ,23144531 .23535156 . 23925781 .24316406 . 24707031 

.005 . 18872070 .19262695 . 19653320 . 20043945 . 20434570 .20825195 .21215820 . 21606445 . 21997070 .22387695 . 22778320 .23168945 . 23559570 .239.50195 .24340820 . 24731445 

.006 . 18896484 . \9287109 . 19677734 . 20068359 . 20458984 . 20849609 .21240234 . 21630859 . 22021484 . 22412109 . 22802734 .23193359 . 23583984 .23974609 . 24365234 . 24755859 

.007 . 18920898 .19311523 . 19702148 . 20092773 . 20483398 .20874023 . 21264648 . 21655273 . 22045898 . 22436523 . 22827148 .23217773 . 23608398 . 23999023 .24389648 . 24780273 

.008 . 189453 f3 . t9335938 . 19726563 .20117188 . 20507813 . 20898438 . 21289063 . 21679688 . 22070313 . 22460938 . 22851563 .23242188 .23632813 . 24023438 . 24414063 .24804688 

.009 . 18969727 . 19360352 . \9750971 .20141602 . 20532227 . 20922852 .21313477 .21704102 . 22094727 . 22485352 . 22875977 .23266602 . 23657227 . 24047852 . 24438477 .24829102 
.OOA . 18994141 . 19384766 . 19775391 .20166016 . 2055664 l . 20947266 .21337891 .21728516 .22119141 . 22509766 . 22900391 .23291016 .23681641 .24072266 .24462891 . 24853516 
.OOB . 19018555 .19409180 . 19799805 . 20190430 . 20581055 .20971680 .21362305 .21752930 .22143555 . 2253418D . 22924805 . 23315430 . 23706055 . 24096680 . 24487305 . 24877930 
.ooc • 19042969 . 19433594 . 19824219 . 20214844 . 20605469 . 20996094 .21386719 .21777344 . 22167969 . 22558594 . 22949219 . 23339844 . 23730469 .24121094 .24511719 . 24902344 
.000 . 19067383 . 19458008 '19848633 . 20239258 . 20629883 . 21020508 .21411133 . 21801758 .22192383 . 22583008 . 22973633 . 23364258 . 23754883 .24145508 .24536133 . 24926758 
.DOE . 19091797 . 19482422 . 19873047 . 20263672 . 20654297 . 21044922 . 21435547 .21826172 .22216797 .. 22607422 . 22998047 . 23388672 . 23779297 . 24169922 . 24560547 24951172 
.OOF . 19116211 . 19506836 . 19897461 . 20288086 . 20678711 . 21069336 .21459961 . 21850586 .22241211 . 22631836 . 23022461 . 23413086 . 23803711 .24194336 '2458496 \ . 24975586 
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.<O .41 .42 .43 .44 .4S .46 .47 .48 .49 .4A .4B .4C .4D .4E 4F 
.000 . 25000000 .25390625 .25781250 .26171875 .26562500 .26953125 .27343750 .27734375 .28125fl00 . 28515625 . 28906250 . 29296875 . 29687500 .30078125 ,30468750 .30BS937S 
.001 .25024414 .25415039 . 25805664 . 26196289 . 26586914 .26977539 .27368164 .27758789 .28149414 . 28540039 . 28930664 .29321289 .29711914 ,30102529 .30493164 ,30883789 
.002 . 25048823 . 25439453 .25830078 .26220703 .26611328 .27001953 .27392578 . 27783203 . 28173828 28564453 . 28955078 .29345703 .29736328 .30126953 ,30517578 .30908203 

c .003 .25073242 . 25463867 .25854492 .26245117 . 26635742 . 27026367 .27416992 .27807617 28198242 . 28588867 . 28979492 .29370117 .29760742 .30151367 .30541992 .30932617 
.004 . 25097656 .25488281 .25878906 .26269531 . 26660156 .'-7050781 .27441406 .27832031 28222656 .28613281 . 29003906 ,29394531 .29785156 .30175781 .30566406 .30957031 
.DOS .25122070 .25512695 . 25903320 .26293945 . 26684570 .27075195 .27.165820 .27856445 .28247070 . 28637695 . 29028320 ,29418945 .29809570 .30200195 .30590820 .30981445 
.006 .25146484 .25537109 .25927734 .26318359 . 26708984 27099609 . 27490234 . 27880859 .28271484 . 28662109 .29052734 .29443359 .29833984 .30224609 .30615234 .31005859 
.007 . 25170898 .25561523 .25952148 .26342773 . 26733398 .27124023 .27514648 .27905273 .28295898 . 28686523 . 29077148 . 29467773 .29858398 ,30249023 .30639648 .31030273 
.DOB .25195313 .25585938 .25976563 .26367188 .26757813 .27148438 .27539063 .27929688 .28320313 . 28710938 .29101563 . 29492188 .29882813 .30273438 .30664063 .3105~88 
.009 .25219727 . 25610352 . 26000977 .26391602 . 26782227 . 27172852 .27563477 .27954102 . 28344727 . 28735352 . 29125977 .29516602 .29907227 .30297BS2 .30688477 .31079102 
.OOA .25244141 . 25634766 .26025391 .26416016 .26806641 . 27197266 .27587891· .27978516 .28369141 . 28759766 .29150390 .29541016 .29'?31641 .30322266 .30712891 .31103516 
.DOB . 25268555 .2565918,J . 26049805 .26440430 .26831055 . 27221680 . 27612305 .28002930 .28393555 .28784180 .29174805 .29565430 .29956055 .30346680 .30737305 .31127930 

c .DOC .25292969 . 25683594 . 26074219 .26464844 .26855469 . 27246094 .27636719 .28027344 . 28417969 . 28808594 . 29199219 .29589844 .29980469 .30371094 ,30761719 .31152344 
.OOD .25317383 . 25708008 . 26098633 .26489258 .26879883 . 27270508 .27661133 .28051758 .28442383 .28833008 . 29223633 .29614258 ,30004883 .30395508 .30786133 .31176758 
.DOE .25341797 .25732422 .26\23047 .26513672 . 26904297 . 27294922 .27685547 . 28076172 .28466797 . 28857422 . 29248047 .29638672 .30029297 .30419922 .30810547 .31201172 
.OOF .25366211 .25756836 .26147461 . 26538086 .2692871 l .27319336 .27709961 .28100586 .28491211 . 28881836 . 29272461 .29663086 .30053711 .30444336 .30834961 .31225586 

·~ .SI .s ·~ ~ .SS .S6 .S7 .SB .S9 .SA .SB .SC .SD .SE .SF 
.ODO .31250000 .31640625 .32031250 .32421875 .32812500 .33203125 .33593750 .33984375 .34375000 .14765625 .35156250 .35546875 .3S937500 .36328125 .36718750 .37109375 
.DOI .31274414 .31665039 .32055664 .32446289 .32836914 .33227539 .33618164 .34008789 .34399414 .34790039 .35180664 .35571289 .35961914 .36352539 .36743164 .37133789 
.002 . 31298828 .31689453 .32080078 .32470703 .32861328 .33251953 .33642578 .34033203 .34423828 .34814453 . 35205078 .35595703 .35986328 .36376953 .36767578 .37158203 
.003 .31323242 .31713867 .32104492 .32495117 .32885742 .33276367 .33666992 .34057617 .34448242 . 34838867 .35229492 .35620117 .36010742 .36401367 .36791992 .37182617 
.004 .31347656 .31738281 .32128906 .32519531 .32910156 .33300781 .33691406 .34082031 .34472656 .34863281 .35253906 .45644531 .36035156 .36425781 .36816406 .37207031 
.005 .31372070 .31762695 .32153320 .32543945 .32934570 .33325195 .33715820 .34106445 . 34497070 .34887695 .35278320 .35668945 .36059570 ,36450195 .36840820 ,37231445 
.006 .31396484 .31787109 .32177734 .32568359 .32958984 .33349609 .33740234 .34130859 .34521484 .34912109 .35302734 .35693359 .36083984 .36474609 .36865234 .372SSBS9 
.007 .31420898 .31811523 .32202148 .32592773 .32983398 .33374023 .33764648 .34155273 .34545898 .34936523 .35327148 .35717m .36108398 .36499023 .36889648 .37280273 
.DOB .31445313 31835938 .32226563 .32617188 .33007813 .33398438 .33789063 .34179688 .34570313 .34960938 .35351563 .35742188 ,36132813 .36523438 .36914063 .37304688 
.009 .31469727 .31860352 .32250977 .32641602 '33032227 .33422852 .33813477 .34204102 .34594727 .34985352 .35375977 .35766602 .36157227 .36547852 .36938477 .37329102 
.DOA .31494141 .31884766 .32275391 .32666016 .33056641 .33447266 .33837891 .34228516 .34619141 .35009766 .35400391 .35791016 .36181641 .36572266 .36962891 .37353Sl6 
.DOB .31518555 .31909180 .32299805 .32690430 .33081055 .33471680 .33862305 .34252930 .34643555 .35034180 .35424805 .35815430 .36206055 .36596680 .369B730S .37377930 
.DOC .31542969 .31933594 .32324219 .32714844 .33105469 .33496094 .33886719 .34277344 .34667969 .35058594 .35449219 .35839844 .36230469 .36621094 .37011719 ,37402344 
.ODO .31567383 .31958008 .3234B633 .32739258 .33129883 .33520508 .33911133 .34301758 .34692383 .35083008 .35473633 .35864258 .36254883 .3664S50B .37036133 .37426758 
.DOE .31591797 .31982422 .32373047 .]Z763672 .33154297 .33544922 .33935547 .34326172 .3471679?: . 35107422 .35498047 .35888672 .36279297 .36669922 .37060547 .37451172 
.OOF .31616211 .32006836 .32397461 .32788086 .33178711 .33569316 .33959961 .34350586 .34741211 .35131836 .35522461 .35913086 ,36303711 .36694336 .37084961 .37475586 

.60 .61 .62 .63 .64 .6S .66 .67 .6B .69 .6A .6B .6C .6D .6E .6F 
.000 .37500000 .37890625 .38281250 .38671875 .39062500 .39453125 .39e43750 .40234375 .40625000 .41015625 .41406250 .41796875 .42187500 .42578125 .42968750 .43359375 
.001 .37524414 .37915039 .38305664 .38696289 .39086914 .39477539 .39868164 .40258789 .40649414 . 41040039 .41430664 .41821289 .42211914 .42602539 .42993164 .43383789 
.002 . 37S48828 .37939453 .38330078 .38720703 • 39111328 .39501953 .39892578 .40283203 .40673828 . 41064453 .41455078 . .41845703 .42236328 .42626953 .43017578 .43<0B203 
.003 . 37573242 .37963867 .38354492 .38745117 .39135742 .39526367 .39916992 .40307617 .40698242 .41088867 .41479492 .41870117 .42260742 .42651367 .43041992 .43432617 
.004 :37597656 .37988281 .38378906 .38769531 .39160156 .39550781 .39941406 .40332031 .40722656 .41113281 .41503906 .41894531 .42285156 .42675781 .43066406 .43457031 
.005 . 37622070 .38012695 .38403320 .38793945 .39184570 .39575195 .39065820 .40356445 .40747070 .41137695 .41528320 .41918945 .42309570 .42700195 .43090820 .43481445 
.006 .. 37646484 .38037109 .38427734 .38818359 .39208984 .39599609 .39090234 .40380859 .40771484 .41162109 .41552734 .41943359 .42333984 .42724609 .43115234 .4350SBS9 
.007 .37670898 .38061523 .38452148 .38842773 .39233398 .39624023 .40014648 .40405273 .40795898 .41186523 .41577148 .41967773 .42358398 .42749023 .43139648 .43530273 
.008 .37695313 .38085938 .38476563 .38867188 .39257813 .39648438 .40039063 .40429688 .40820313 . 41210938 .41601563 .41992188 .42382813 .42773438 .43164063 .42554688 
.009 .37719727 .38110352 .38500977 .38891602 .39282227 .39672852 .40063477 .40454102 .40844727 .41235352 .41625977 :42016602 .42407227 .42797852 .43188477 .43579102 
.ODA .37744141 .38134766 .38525391 .38916016 .39306641 .39697266 .40087891 .40478516 .40869141 .41259766 .41650391 .42041016 .42431641 .42822266 .43212891 .43603516 
.008 .37768555 .38159180 .38549805 .38940430 .39331055 .39721680 .40112305 .40502930 .40893555 .41284180 .41674805 .42065430 .42456055 .42846680 .43237305 .43627930 
.DOC .37792969 .38183594 ,38574219 .38964844 .39355469 .397460Q4 .40136719 .40527344 .40917969 .41308594 .41699219 .42089844 .42480469 .42871094 .43261719 .43652344 

c .DOD .37817383 .38208008 .38598633 .38989258 .39379883 .39770508 .40 161133 .40551758 .40942383 .41333008 .41723633 .42114258 .42504883 .4289S50B .43286133 .43676758 
.ODE . 37841797 .38232422 .3B623047 .39013672 .39404297 .39794922 .40185547 .40576172 .40966797 .41357422 .41748047 .42138672 .42529297 .42919922 .43310547 .43701172 
.OOF .37866211 .38256836 .38647461 .39038086 .39428711 .39819336 .40209961 .406005B6 .40991211 .41381836 .41772461 .42163086 .42553711 .42944336 .43334961 .43725586 

.70 71 .72 . 73 .74 .7S . 76 .77 .7B .79 ·~ .7B . .?£. .70 .7E .7F 
.000 .43750000 .44140625 .44531250 .44921875 .45312500 .457031/5 .46093750 .46484375 .46875000 .47265625 .47656250 .48046575 .48437500 . 48828125 .49218750 .49609375 
.DOI .43774414 .44165039 .44555664 .44946289 .45336914 .45727539 .46118164 .46508789 .46899414 .47290039 .47680664 .48071289 .48461914 .48852539 .49243164 .49633789 
.002 .43798828 .44189453 .44580078 .44970703 .45361328 .45751953 .4~142578 .46533203 .46923828 .47314453 .47705078 .48095703 .48486328 .48876953 .49267578 .49658203 
.003 .43823242 .44213867 .44604492 .44995117 .45385742 .45776367 .46166992 .46557617 .46948242 .47338867 .47729492 .48120117 .48510742 .48901367 ,49291992 .49682617 
.004 . 43847656 .44238281 ,44628906 .45019531 .45410156 .45800781 .46191406 .46582031 .46972656 .47363281 .47753906 .48144531 .48535156 .48925781 .49316406 .49707031 
.005 .43872070 ,44262695 .44653320 .45043945 ,45434570 .45825195 .46215820 .46606445 .46997070 .47387695 .47778320 .48168945 .48559570 .48950195 . 49340820 .49731445 
.006 .43896484 .44287109 .44617734 .45068359 .45458984 .45849609 .46740234 .46630859 .47021484 .47412109 .47802734 .48193359 .48583984 .48974609 . 49365234 .49755859 
.007 .43920898 .44311523 .44702148 .45092773 .45483398 .458740?3 .46?64648 .46655273 .47045898 . 47436523 .47827148 .48217775 .48608398 .48999023 .49389648 .49780273 
.008 .43945313 .44335938 .44726563 .45117188. .45507813 .45898439 .46789063 .46679688 .47070313 .47460938 .4785156;J .48242188 .48632813 .49023438 .49414063 .49804688 
.009 .43969727 .44360352 .44750977 .45141602 .45532227 .45922852 .46;"1\3477 .46704102 .47094727 .47485352 .47875977 .48266602 .48657227 . 49047852 . 49438477 .49829102 
.DOA .43994141 .44384766 .44775391 .45166016 .45556641 .45947266 .46337891 .46728516 .47119141 . 47509766 .47900391 .48291016 .48681641 .49072266 .49462891 .49853516 
.OOB .44018555 .44409180 .44799805 .45190430 .45581055 .45971680 .46362305 .46752930 .47143555 .47534180 .47924805 .48315430 .48706055 .49096680 .49487305 .49877930 
.DOC .44042969 .41'.433594 .44824219 .45214844 .45605469 .45996094 .46386719 .46777344 .47167969 . 47558594 .47949219 .48339844 .48730469 .49121094 .49511719 .49902344 
.DOD .44067383 .44458008 .44848633 . 45239258 .45629883 .46020508 .46411133 .46801758 .47192383 .47583008 .47973633 .48364258 .48754883 .49145508 .49536133 .49926758 
.ODE .44091797 .44482422 . 44873047 .45263672 .45654297 .46044972 .46425547 .46826172 .47216797 . 47607422 .47998047 .48388672 .48779297 .49169922 .49560547 .49951172 
.OOF .44116211 .44506836 .44897461 .45288086 .4567871 l .46069336 .46459961 .46850586 .47241211 .47631836 .48022461 .48413086 .48803711 .49194336 .49584961 .49975586 
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.so SI .&> ..n_ ..K :a-,: ~ S7 A ~ _,.ae.: _.8! .SC .SD .SE .SF 
.000 .50000000 .50390625 .50781250 .51171875 ,51562500 .51953125 .52343750 .52734375 .53125CX>O • 53515625 .53906250 ,54296875 .54687500 .55078125 .55468750 • 55859375 
.001 .50024414 . 50415039 .50805664 .51196289 .51586914 .51977539 .52368164 .52758789 .53149414 .53540039 .53930664 .54321289 .54711914 . 55 lo2539 .55493164 . 55883789 
.002 .50048S28 ,50439453 .50S30078 .51220703 .51611328 .52001953 '52392578 . 52783203 . 53173828 • 53564453 .53955078 ,54345703 . 54736328 .55126953 .55517578 . 55908203 
.003 .50073242 .50463867 .50854492 .51245117 ,51635742 . 52026367 .52416992 .52807617 . 53198242 .53588867 .53979492 ,54370117 .54760742 .55151367 • 55541992 . 55932617 
.004 .50097656 .50488281 ,50878906 .51269531 .51660156 .52050781 .52441406 .52832031 .53222656 .53613281 .54003906 .54394531 .54785156 .55175781 .SS566406 .55957031 
.oos .50122070 .50512695 .50903320 ,51293945 .51684570 .52075195 . 52465820 . 52856445 . 53247070 .53637695 .5402S320 ,54418945 .54809570 .55200195 .55590820 ,55981445 
.006 .50146484 .50537109 .5092m4 .51318359 .51708984 .52099609 .52490234 .52880859 .53271484 .53662109 .54052734 .54443359 .54833984 ,55224609 .55615234 ,56005859 
.007 .50170898 .50561523 .50952148 .51342773 .51733398 .52124023 .52514648 .52905273 . 53295898 .53686523 .54077148 .54467773 .54858398 .55249023 .55639648 .56030273 
.oos .50195313 .50585938 .50976563 .51367188 .51757813 .52148438 . 52539063 .52929688 .53320313 .53710938 .54101563 .54492188 .54882813 .55273438 .55664063 .56054688 
.009 .50219727 .50610352 .51000977 .51391602 • 51782227 . 52172852 .52563477 .52954102 .53344727 .53735352 .54125977 .54516602 .54907227 .55297852 .55688477 .56079102 
.OOA .50244141 .50634766 .51025391 .51416016 .51806641 .52197266 .52587891 .52978516 .53369141 ,53759766 .54150391 .54541016 .54931641 .55322266 .55712891 . 56103516 
.00. ,50268555 .50659180 .51049805 .51440430 .51831055 .52221680 . 52612305 .S3002930 ,53393555 .53784180 .54174805 .54565430 .54956055 .55346680 • 55737305 .56127930 
.ooc .50292969 .50683594 .51074219 .51464844 .51855469 .52246094 .52636719 .53027344 .5341"1969 .53808594 .54199219 .54589844 .54980469 .55371094 .55761719 .56152344 
.OOD .50317383 ,50708008 .51098633 .51489258 .51879883 .52270508 .52661133 .53051758 '53442383 .53833008 .54223633 .54614258 .55004883 .S539550S . 55786133 . 56176758 
.OOE .50341"197 .50732422 .51123047 .51513672 .51904297 .52294922 .52685547 .53076172 .53466"197 .53857422 .54248047 .54638672 .S5029297 .55419922 . 55810547 .56201172 
.OOF .50366211 .50756S36 .51147461 .Sl538086 .51928711 .52319~ .52709961 .53100586 .53491211 .53881836 .54272461 .54663086 .55053711 .55444336 .55834961 . 56225586 

.90 .91 .92 .93 .94 . 9S .96 .97 .9S .99 .9A .9B .9C .90 .9E . 9F 
.000 .56250000 .56640625 . 57031250 .57421875 .57812500 .58203125 .58593750. .58984375 ,59375000 .59765625 .60156250 .60546875 ,60937500 .61328125 .61718750 .62109375 
.001 .56274414 .56665039 .57055664 .57446289 .57836914 . 58227539 .58618164 .S900S789 .59399414 .59790039 .60180664 .60571289 .60961914 ,61352539 .61743164 .62133789 
.002 .56298828 .56689453 .57080078 ,57470703 .57861328 .58251953 .58642578 .59033203 .59423828 .59814453 .60205078 .60595703 .60986328 .61376953 .61767578 .62158203 
.003 .56323242 .56713867 .57104492 .57495117 .57885742 .58276367 .58666992 .59057617 .59-448242 .59838867 .60229492 .60620117 .61010742 .61401367 .61791992 ,62182617 
.004 .56347656 .56738281 ,57128906 .57519531 .57910156 .58300781 .58691406 .S9082031 .59472656 .59863281 .602S3906 .60644531 .61035156 .61425781 .61816406 .62207031 
.oos . 56372070 .56762695 .57153320 .57543945 .57934570 .58325195 .58715820 .59106445 .59497070 .59887695 .60278320 .60668945 .61059570 .61450195 .61840820 .62231445 
.006 .56396484 .56787109 .57177734 .57568359 .57958984 .58349609 .58740234 .59130859 .59521484 .59912109 .60302734 .60693359 .61083984 .61474609 .61865234 .62255859 
.007 .56420898 .56811523 .57202148 .57592773 .57983398 .58374023 .58764648 .59155273 .59545898 .59936523 .60327148 .60717773 .61108398 .61499023 .61889648 .62280273 
.oos .56445313 .56835938 .57226563 .57617188 .58007813 .58398438 .58789063 .59179688 .59570313 .59960938 .603Sl563 .60742188 .61132813 .61523438 .6"1914063 .62304688 
.009 .56469727 .56860352 .57250977 .57641602 .58032227 . 58422852 .58813477 .59204102 .59594727 .59985352 .60375977 .60766602 .61157227 .61547852 .61938477 .62329102 
.OOA ,56494141 .56884766 .57275391 .57666016 .58056641 .58447266 .58837891 .59228516 .59619141 .60009766 .60400391 .60791016 .61181641 .61572266 .61962891 .62343516 
.ooB . 56518555 .56909180 .57299805 .57690430 .58081055 .58471680 .5886230S .59252930 .59643555 ,60034180 .60424805 ,60815430 .61206055 .61596680 .61987305 .62377930 
.ooc .56542969 .56933594 .57324219 .57714844 .58105469 .58496094 .58886719 .59277344 .5966"1969 .60058S94 .60449219 .60839844 .61230469 .61621094 .62011719 .62402344 
.OOD .56567383 .56958008 .57348633 .57739258 .58129883 .58520508 .58911133 .59301758 .59692383 .600S300S .60473633 .60864258 .61254883 .61645508 .62036133 .62426758 
.OOE .56591797 .56982422 .57373047 .57763672 .58154297 .58544922 .58935547 .59326172 .59716797 .60107422 .60498047 ,60888672 .61279297 .61669922 .62060547 .62451172 
.OOF .56616211 .57006836 . 57397461 .57788086 . 58178711 .58569336 .58959961 .59350586 ,59741211 .60131836 .60522461 ,60913086 .61303711 .61694336 .62084961 .62475586 

.AO .Al .A2 .A3 .A4 .AS .A6 .A7 .AS ·~ .AA .AB .AC ·~ .AE .~ 
.ooo ,62500000 .62890625 .63281250 .63671875 .64062500 .64453125 .64843750 .65234375 .65625000 .66015625 .66406250 .66796875 ,67187500 ,67578125 .67968750 ,6835937,S 
.001 .62524414 ,6'2915039 .63305664 .63696289 .64086914 .64477539 .64868164 .65258789 .65649414 .66040039 .66430664 ,66821289 ,67211914 ,67602539 .67993164 .68383789 
.002 .62548828 ,62939453 .63330078 .63720703 .64111328 .64501953 .64892578 .6S283203 .65673828 .66064453 .66455078 ,66845708 .67236328 .67626953 .68017578 .68408203 
.003 .62573242 .62963867 .63354492 .63745117 .64135742 .64526367 .64916992 .65307617 .65698242 .66088867 .66479492 .66870117 .67260742 .67651367 .68041992 .68432617 
.004 .62597656 .62988281 .63378906 .63769531 .64160156 .64550781 .64941406 .65332031 .65722656 .66113281 .66503906 ,66894531 .67285156 .67675781 .68066406 .68457031 
.oos .62622070 .63012695 .63403320 .63793945 .64184570 .64575195 .64965820 .65356445 .65747070 .66137695 .66528320 ,66918945 .67309570 .67700195 .68090820 ,68481445 
.006 .62646484 .63037109 .63427734 .63818359 .64208984 .64599609 ,64990234 .65000859 .65771484 .66162109 .66552734 ,66943359 ,67333984 .67724609 .68115234 ,68505859 
.007 .62670898 .63061523 .63452148 .63842773 .64233398 .64624023 .65014648 .65405273 ,65795898 .66186523 .66577148 .66967773 .67358398 .67749023 .68139648 .68530273 
.oos .62~9S313 .63085938 .63476563 .63867188 .64257818 .64648438 .65039063 .65429688 .65820313 .66210938 .66601563 ,66992188 ,67382813 .67773438 .68164063 .68554688 
.009 .62719727 .63110352 .63500977 .63891602 .64282227 .64672852 .65063477 .65454102 .65844727 .66235352 .66625977 ,67016602 .67407227 .67797852 .68188477 ,68579102 
.OOA .62744141 ,63134766 .63525391 .63916016 .64306641 .64697266 .65087891 .65478516 .65869141 .66259766 .66650391 .67041016 .67431641 .67822266 .68212891 ,68603516 

c .ooB .62768555 ,63159180 .63549805 .63940430 .64331055 .64721680 .65112305 .65502930 .65893555 .66284180 .66674805 .67065430 ,67456055 .67846680 .68237305 .68627930 
.ooc .62"19'2969 ,63183594 .63574219 .63964844 .64355469 .64746094 .65136719 .65527344 .65917969 .66308594 .66699219 .67089844 .67480469 ,67871094 .68261719 .68652344 
.OOD .62817383 ,63208008 .63598633 .63989258 .64379883 .64770508 .65161133 .65551758 .65942383 .66333008 .66723633 .67114258 .67504883 .67895508 .68286133 .68676758 
.OOE .62841"197 .63232422 .63623047 .64013672 .64404297 .64794922 .65185547 .65576172 ,65966797 .66357422 .66748047 ,67138672 .67529297 .6"1919922 .68310547 ,68701172 
.OOF .6286621 l .63256836 .63647461 .64038086 .64428711 ~19336 .65209961 .65600586 ,65991211 .66381836 .66772461 .67163086 .67553711 .6"1944336 .68334961 ,68725586 

.BO .Bl .B2 .B3 .B4 . BS .B6 ·" .BS ·~ .BA ... .BC .BD .B ~ 
.000 .68750000 ,69140625 .69531250 .69921875 . 70312500 .70703125 . 71093750 .71484375 ,71875000 .72265625 .72656250 . 73046875 .73437500 .73828125 .742187.50 .74609375 
.001 .68774414 .69165039 .69555664 .69946289 .70336914 • 70727539 .71118164 .71508780 .71899414 .72290039 .72680664 .73071289 .734l.1914 • 73SS2S39 .74243164 . 74633789 
.002 .68798S28 .69189453 .69580078 .69970703 .70361328 .70751953 .71142578 .71533203 .71923828 . 72314453 . 72705078 .73095703 .73486328 .73876953 . 74267578 .74658203 
.003 .68823242 .69213867 .69604492 .69995117 ,70385742 .70776367 .71166992 .71557617 .71948242 .72338867 .72729492 .73120117 .73510742 .73901367 .74291992 .74682617 
.004 .68847656 .69238281 .69628906 .70019531 .70410156 . 70800781 .71191406 .71582031 .71972656 .72363281 .72753906 .73144531 .73535156 .73925781 .74316406 .74707031 
.oos ,68872070 .69262695 .696533a> '.70043945 .70434570 .70825195 .71215820 .71606445 .71997070 .72387695 . 727783a> .73168945 . 73559570 .73950195 .74340820 .74731445 
.006 .68896484 .69287109 .6967m4 .700683S9 .70458984 ,70849609 .71240234 .71630859 .7202'484 .72412109 .72802734 .73193359 .73583984 .73973609 .74365234 .74755859 
.007 .68920898 ,69311523 .69702148 .70092773 .70483398 .70874023 .71264648 .71655273 .72045898 .72436523 .72827148 .73211m .73608398 .73999023 . 74389648 .74780273 
.oos .68945313 .69335938 .69726563 .70117188 .70507813 .70898438 .71289063 .71679688 .72070313 .72460938 . 72851563 .73242188 .73632813 .74023438 .74414063 .74804688 
.009 .68969727 .693603S2 .697Y:Ym .70141602 .70532227 .70922852 .71313477 .71704102 .72094727 .724853S2 .72875977 .73266602 .73657227 • 74047852 .74438477 .74829102 
.OOA .68994141 .69384766 ,69775391 .70166016 .70556641 .70947266 . 71337891 .71728516 .72119141 .72509766 .72900391 .73291016 .73681641 .74072266 .74462891 .74853516 
.ooB .69018555 .69409180 .69799805 .70190430 .70581055 .70971680 .7136230S .717S2930 .l2143SSS .72534180 .7292480S .7331S430 .737060SS .74096680 .74487305 .74877930 
.ooc .69042969 .69433594 .69824219 .70214844 .70605469 .70996094 .71386719 .71777344 .72167969 .72558594 .72949219 .73339844 .73730469 .74121094 .74511719 . '74902344 
.000 .69067383 .69458008 .69848633 .70239258 .70629883 • 7102050S .71411133 .71801758 .72192383 .72583008 .72973633 .73364258 .737548S3 .74145508 .74536133 .74926758 
.OOE .69091797 .69482422 .69873047 .70263672 .70654297 .71044922 .7143S547 .71S26172 .72216797 .72607422 .72998047 .73388672 .73779297 .74169922 .74560547 .74951172 
.OOF ,69116211 .69506836 .69897461 .70288086 .706711711 .71069336 .71459961 .71S50586 .722'1211 .72631836 .73022461 .73413086 .73803711 .74194336 .74584961 .74975586 
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.CO .Cl .C2 .C3 .C4 .cs .C6 .C7 .cs .C9 .CA .CB .cc .CD .CE .CF 
.000 . 75000000 l:i:\90675 757 9 1 ?50 76171875 . 765A/'500 6 5312'i . 77343750 . 77734375 . 78125000 . 78515625 . 78906250 79296875 . 79687500 . 80078125 . 80468750 . 80859375 
.001 . 15024414 . 754 \ 5039 7580Stht .76196289 76586914 . ":,<?77:,39 . 77368164 . 77758789 .78149414 . 78540039 . 78930664 . 79321289 . 79711914 .80102539 .80493164 . 80883789 
.D02 . 750488'!8 .. '5'139453 '58:':)078 . 76220703 .76611328 . '"'~O 1953 . 77392578 . 77783203 . 78173828 . 78564453 . 78955078 . 79345703 . 79736328 . 80126953 .80517578 . 80908203 
.003 . i:i073242 . 75463861 7 58)4492 . 76245117 7&.>35742 .//'1'.hd67 77416992 . 77807617 .78198242 . 78588867 . 78979492 . 79370117 . 79760742 .80151367 . 80541992 . 80932617 
.D04 ;')097656 . 75488781 7~~/8906 76269531 . 7666(J]56 77G'}(P81 .?744i406 . 7783Xl3 J . 78222656 . 78613281 . 79003906 . 79394531 .79785156 .80175781 . 80566406 .80957031 
.DOS .75122070 . 75~.17~95 .'5903320 . 76293945 . 76614570 1707$1'15 .77465820 77856445 . 78247070 . 78637695 . 79028320 . 79418945 . 79809570 . 80200195 . 80590820 . 80981445 

0 
.006 . 15146484 . 7.'i5371C9 75927734 . 763 18359 76701-1"84 77099609 '7749023.! .7 7880859 . 78271484 . 78662109 . 79052734 . 79443359 . 79833984 . 80224609 . 80615234 . 81005859 
.001 . i'S 170898 '15561523 . 75952148 . 76342773 . /6133398 77124023 77514648 . 77905273 . 78295898 . 78686523 . 79077148 . 79467773 . 79858398 . 80249023 . 80639648 . 81030273 
.DOS . 7519:,313 . 75.'i8593k !5976563 . 7636:'188 .7675/R~J 7/'.4Fl438 77539063 . 77929688 '78320313 . 78710938 .79101563 . 79492188 . 79882813 . 80273438 . 80664063 '81 054688 
.009 5719727 7561035? . 76000977 76391602 . ~67P.1227 . 77)72)'!52 . 77563477 ,77954102 '78344727 '78735352 . 79125977 . 79516602 . n1on21 . 80297852 .80688477 .81079102 

"°' . 7524414 \ .75630M HIJ/5191 . 76416016 . iA[.';Q<,641 . 77197766 . 77587891 .77978516 . 78369141 . 78759766 .79150391 . 79541016 . 79931641 . 80322266 . 80712891 .8110~516 

.OOB . 752685).'j ./5639180 .. ,,04980~ 764-10J30 7';,;\JJ055 . 77221680 . 77612305 . 78002930 . 78393555 . 78784180 .79174805 . 7956S430 . 79956055 . 80346680 80737305 .81127930 

.DOC , 7YJ07?6Y . 75683594 16074219 . 76464844 . ·::is:i5-469 . 77240094 . 77636719 . 7902n44 . 78417969 . 78808594 . 79199219 . 79589844 . 79980469 . 80371094 .80761719 . 81152344 

.DAD ')] l i'31l3 75708008 76098633 . 76489258 . 76879883 . 77270508 .77661133 .78051758 . 78442383 . 78833008 . 79223633 . 79614258 . 80004883 . 80395508 .80786133 . 81176758 

.GOE . 7)341797 . 15~·32422 . '6123047 . 76513672 . 76904297 . 77294922 . 77685547 . 78076172 . 78466797 '78857422 . 79248047 . 796386n . 80029297 .80419922 . 8081054 7 .81201172 

c p~__J ./5~~211 _.15~~836 __ .7614/461 . 76538086 ./0928711 . 77319336 .77709961 . 78100586 ,78491211 . 78881836 .79272461 . 79663086 .80053711 . 80444336 . 80834961 . 81225586 
.D2 .& .D4 .DS .D6 .D7 .DS .D9 .DA . DB . DC . DD DE .DF 

000 .a 12soooo . 81640625 .82031250 
~;:;;~~; .82812500 . 83203125 . 83593750 .83984375 . 84375000 . 84765625 '85156250 . 85546875 . 85937500 . 86328125 .86718750 . 87109375 

. 00 I 81274414 . 81665039 .82055664 .82836914 . 832275.39 .83618164 .84008789 . 84399414 .84790039 .85180664 . 85571289 .85961914 . 86352539 .86743164 .87133789 
002 . 8 l 79Bf28 .8l61JY453 . 82080078 82470703 .82861328 .83251953 .83642578 . 84033203 . 84423828 .84814453 .85205078 . 85595703 . 85986328 . 86376953 . 86767578 87158203 

.003 .a\3lJ24L .81713867 .82104492 .82495117 .82885742 . 83276367 .83666992 . 84057617 . 84448242 '84838867 . 85229492 . 85620117 .86010742 .86401367 . 86791992 . 87182617 

.004 .8 IJ.+7656 .81738281 .82128906 8251953 l .82910156 833007'81 .33691406 . 84082031 . 84472656 . 84863281 . 85253906 . 85644531 . 86035156 86.-:25781 .86816406 .87207031 

.005 .a 1:11?010 .81761695 .82153320 .82543945 .82934570 .83325195 . 83715820 .84106445 .84497070 . 84887695 .85278320 . 85668945 .86059570 . 86450195 . 86840820 .87231445 

.006 .Bl391,.;B4 .dl727109 82177734 82568359 . 82958984 .83349609 .83740234 .84130859 .84521484 .84912109 .85302734 . 85693359 . 86083984 .86474609 . 8686.5234 . 87255859 

.007 .814:'!)898 .81811523 .82202148 82592773 . 82983398 83374023 .83764648 .84155273 . 84545898 . 84936523 .85327148 . 85717773 . 86108398 . 86499023 . 86889648 .87280273 

c .008 .8144:..3 ;3 .81835938 .82226563 .82617188 . 8J007813 . 83398438 .83789063 . 84179688 .8'1570313 . 84960938 . 85351563 .85742188 .86132813 . 86523438 86914063 87304688 
009 . 8 ~ 40'1' 727 .8 \860352 .82250977 .82641602 . 83J32227 .83422852 .83813477 .842;)4102 .84594727 .84985352 . 85375977 . 85766602 .8615n27 . 86S47852 .86938477 .87329)02 

.OOA .81494 \41 .81884766 .82275391 .82666016 .83056641 . 83447266 .8383789~ .84228516 84619141 .85009766 .85400391 '85791016 .86181641 .86572266 .86962891 .87353516 
DOB . 81518555 .81909180 . 82299805 . 82690430 .83081055 .83471680 . 83862305 . 84252930 . 84643555 . 85034180 . 85424805 . 85815430 . 86206055 .86596680 . 86987305 . 87377930 

.ooc ,8154.?969 .819'.:13594 .82324219 .82714844 . 83105469 • 83496094 .83S86719 . 84277344 . 84667969 .85058594 .85449219 . 85839844 .86230469 .86621094 .87011719 . 87402344 
.OOD .815¢.?383 .81958008 . 82348633 .82739258 . 83129883 . 83520508 .83911133 .84301758 . 84692383 .85083008 .85473633 . 85864258 . 86254883 .86645508 .87036133 . 87426758 
.OOE .!:11591797 .8 t9U2422 .82373047 . 83) 54297 . 83544922 . 8393.5547 .84326172 .84716797 .85107422 .85498047 .8588867.2 . 86279297 . 86669922 . 87060547 . 87451172 

OOF .0](,16111 .82006836 82397461 .Ji.2788086 .1;1'.i 178.111 .83569336 .83959961 . 84350586 .84741211 .85131836 .85522461 . 85913086 . 86303711 . 86694336 .87084961 . 87475586 

~~0000 a: j ~ .ES .E6 .El .ES .E9 .EA . EB .EC .ED 
- .929!~1SO-~ 000 .87890625 .88281250 .88671875 . 89062500 .8945312.5 . 89843750 . 90234375 . 90625000 .91015625 ,91406250 . 91796875 .92187500 . 92578125 

.001 .87524414 .87915039 . 88305664 .88696289 .89086914 .89477539 .89868164 . 90258789 .90649414 . 91040039 '91430664 .91821289 .92211914 . 92602539 . 92993164 . 93383789 

.002 .87548878 .87039453 .88330078 . 88720703 .89111328 .89501953 .89892578 . 90283203 . 90673828 • 91064453 . 91455078 . 91 B45703 . 92236328 . 92626953 . 93017578 . 9340820.3 
003 .87573242 .87963867 . 88354492 88745117 . 89135142 .89526367 ,89916992 . 90307617 . 90698242 . 9\088867 . 91479492 .91870117 . 92260742 .92651367 . 93041992 .93432617 

.004 .87597656 .87088281 .88378906 .88769531 89\60156 .89550781 . 8994 I 406 . 90332031 . 90722656 . 91113281 .91503906 . 91894531 . 92285156 . 92675781 . '13066406 . 93457031 
005 . 87622070 . 880 12695 . 88403320 88793945 .89184570 .89575195 .89965820 . 90356445 . 90747070 . 91117695 . 91528320 . 91918945 . 92309570 . 92700195 . 93090820 . 93481415 

.006 . 87646484 88137109 .88427734 .88818359 89208984 .89599609 . 89990234 . 90380859 . 90771484 . 91162109 . 91552734 . 91943359 . 92333984 . 92n46L''I 93115234 . 93505859 

.007 876;'0898 . 88061523 .88452148 88842773 . 89233398 .89624023 . 90014648 . 90405273 . 90795898 .91186523 .91577148 . 9J96ff'!J . 92358398 . 92749023 . 93139648 . 93530273 

.008 .87695313 '88085938 .88476563 .88867188 89257813 .89648438 . 90039063 . 90429688 . 90820313 .912\0938 .91601563 .91992188 . 92382813 . 92773438 . 93164063 . 93554688 

.009 .8.7719777 .88110352 88500977 88891602 . 89282227 . 89672852 . 90063477 . 90454102 . 90844727 ,91235352 . 91625977 . 92016602 . 92407227 . 92797852 .93188477 . 93579102 

.DOA .87744141 . 88 \ 34766 .88525391 .88916016 . 8930664 l . 89697266 . 90087891 . 90478516 . 90869141 .91259766 . 91650391 . 92041016 .92431641 . 92822266 . 93212891 . 93603516 

.008 . 87768555 88159180 . 88549805 889J04JO 89331055 .89721680 .90112305 . 90502930 . 90893555 .91284180 . 91674805 . 92065430 . 92456055 . 92846680 93237305 . 93627930 

.DOC .87797969 88 193594 .88574219 . 88964844 . 89355469 .89746094 . 90136719 . 90527344 . 90917969 . 91308594 . 91699219 . 92089844 . 92480469 . 92871094 .93261719 . 936.52344 

.OOD .878\7383 88708008 .88598633 88989258 .893:-9883 .89770508 .90161l33 . 905, 1758 . 90942383 . 91333008 .91723633 . 92114258 . 92504883 92895508 .93286133 . 93676758 

.OOE .87841797 8813/422 .8862304:' 890 \3672 89404297 .89794922 . 90185547 . 90576172 . 90966797 . 91357422 .91748047 . 92138672 . 92529297 ?2919922 .93310547 .'937011n 

c 
.OOF ,87866211 .88CS6836 .88<4~ . 89038086 .J;J~ll .89819336 . 90209961 . 90600586 .90991211 .91381836 .91772461 . 92163086 . 92553711 . 92944336 . 93334961 . 937.25586 

. FO I .F1 F .F4 .FS .F6 .f7 .FS .19 .FA . FB .FC .FD . FE . FF 
000 =·50000 . 94 1 40625 .94SJ1250 9J-1218/) . 9531 2S00 .95703125 . 96093750 : 96484375 -·~8?5000 -"-:972~.976562~~ 98046875 . 98437500 .98828125 . 99218750 . 99609375 

.001 9377441.1 9.1165039 . 9J555664 9.i94o:.'89 . 95336914 . 95727539 .96118164 . 96508789 . 968994\4 . 97290039 . 97680664 '98071289 .98461914 98852539 . 99243164 . 99633789 

.002 937988/8 .9418945] . 94580078 . 94970703 .95361328 .95751953 . 96142578 . 96533103 . il6923828 . 97314453 . 9770507'8 . 98(;95703 . 98486328 . 98876953 . 992,7578 . 99658203 

.003 . 93823242 942 i3867 . 94604492 94995117 . 953851-'I/ . 95776367 .96166992 .96557617 . 06948242 . 97338867 . 977'R492 98120117 .98510742 .98901367 . 99291992 . 99682617 

.004 . 93847656 . 94138281 . 94028906 95019531 ,05410156 . 95800781 ,96191406 . ?6582031 '969726~ . 97363281 .97753906 . 98144531 . 98535156 . 98925781 . 99316406 . 99707031 

.005 . 938120"'0 94/62695 . 9465332;) 95043945 05434570 . 95825195 . 96215820 . 96606445 . 96997070 . 97387695 . 97778320 . 98168945 . 98559570 . 98950195 . 99340820 . 99731445 

.006 9389oJ84 . 94/87109 . 94677734 . 95068359 . 95458984 .95849609 . 96240234 . 96630859 . 9702 j 484 .97412109 . 97802734 . 98193359 . 98583984 . 98974609 . 99365234 . 99755859 
007 . 939/0898 .94311523 ,94702148 . 95092773 . 95,1333~9 . 95874023 . 96264648 . 96655273 . 9704.5898 . 97436523 . 97877148 . 98217Tl3 . 98608398 . 98999023 . 99389648 . 99780273 

.008 . 93945313 9JJ)5938 . 94726563 .95117188 955078\3 . 95898438 .962e'il063 . 96679688 . 97070313 . 97400938 ,97851563 .98242188 . 98632813 . 99023438 .99414063 . 99804668 
009 . 9396972/ 9436035/ . 94750977 . Q) 141602 . 05532227 . 95922852 . 96313477 .96704102 . 97094727 . 97485352 . 97875977 . 98?66602 . 9865n27 . 99047852 . 99438477 . 99829102 

.OOA .93994141 . 94384-:'66 . 94775391 951660 b . 05556641 .95947266 . 96337891 . 96728516 . 97119141 . 97509766 . 97900391 . 98291016 .98681641 . 99072266 . 99462891 . 99853516 

.DOB . 94018555 . 94.t09180 . 9.1;'99805 'f5190430 . 95581C55 . 95971680 . 96362305 . 96752930 ,9/143555 . 97534180 . 9792411;05 98Jl5430 . 98706055 . 99096680 99487305 .99877930 

.DOC . 940479~9 . 94.!J3594 . 94824/\9 05214844 95o0.i469 . 95996094 . 9:'!)86719 . 96777344 . 9716.7'9¢9 . 97558594 . 97949219 . 98339844 . 98730469 .99121094 .99511719 . 99902344 

.DOD . 94067383 . 94'158008 . 94848633 95239758 05o:'9883 .96020508 .-16411133 . 96801758 . 97191383 97583008 . 97973633 91G64'25~ . 98754883 . 99145508 . 99536133 . 99926758 

.OOE .9.1091;'97 .94.182422 . 9487304/ . 952636:'? . 95654/97 .961'J.149'2 . 96435547 . 96826172 . 97216797 . 97607422 . 97998047 . 98388677 . 98Tl9297 . 99169922 . 99560547 .m511n 

.DOF . 94116211 94506836 9~7461 95288086 . 956:'871 I '?;<,•Jt:,Y'.136 . 96459961 . "1)850586 . 97241211 . 9i~31836 . 98022461 .984130f36 . 98803711 . 99194336 ,09584961 . ?9975586 

c, 
Figure 28. Decimal to Hexadecimal conversion Information (Part 5 of 5) 
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0 Variable Symbols 

Global SET Symbols local SET Symbols System Vcriable Symbols Attributes 

Symbolic Sequence 

Requirement Parameter SETA SETB SETC SETA SUB me &SYSNDX &SYSECT &SYSLIST &SYSPARM &SYS DATE &SYSTIME Type L~gth Scaling Integer Count Number symbol 

MACRO 

Prototype N~e 

c Statement Operand 

GBLA Operand 

GBLB Opere11d 

GBLC Operand 

LCLA Operand 

LCLB Operand 

LCLC Operand 

Model N=e Name Nom"e Nome Nome Nome Nome Name Name Nome N~e 

Statement Operation Operation Operation Operation Operation Operation Operation Operation Operation 'Operation Operation Nome 

Operond Operand Operand Operand Operand Operand Operand Operand Operand DF?erand Operand Operand Operand 

SETA 
Operani 

N<\mo 
Operoni Operanl 

Nome 
Operond3 Operonl Operana2 Operond9 Operand Operand Operand Opermd Operand Operand Operand Operand 

SETB 
Operani Operani 

N~e 

Operani Operani 
Nume 

Operani Opercini Operanf Opercm.i Operand4 Operands Opercinrf Operands Operands Operands Operand Opercind Operand6 

SETC 
Opercind7 Operand8 

Name 
Op er an/ Opercrnd8 

Nome 
Operand Operand Operand Opercrnd Opercrnd Operand Operand Operand Operand Operand 

AIF 
Operani Operand6 Operani Operani Operani Operand.6 Operand4 Operani Operani Operand4 Operand5 Operand5 Operands Opertr1d5 Operands 

Name 
Operand Operand Operand 

AGO 
J;:nd 

ACTR Operani Operand .Operand3 Operani Operand Operand3 Operani Operand Operani 0Rerand2 Operand Operand Operand Operand Opermd 

ANOP Name 

MEXIT Nome 

MNOTE Operand Oper~nd Operand Operand Operand Operand Operand Operand · Open;ind Operand Operand Operand Operand Name 

MEND Nom• 

Outer Nomo N~• Nome Nome Name Name Nome 

() 
Macro Operand Qperand Opermd Operand Operand Operand Op er aid Operand Operand Nome 

Inner Nomo Name, Nome Nome Name Nome N~e Name .Nome Nome Name 
Nome 

Mao"' Opermd Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Operand Opercrnd 

Assembler Name Nomo N~e Name Name Name N~e 

language OperOtion Operation Operation Q:ieration Operation Operation 
Statement Operand Operand Operand Operand Operand Operand 

1. Variable symbols in maero instructions are repl9ted by meir values befare processing. 
2. Only if v9lue iS self-defining term. 
3. Converted to arithmetic +I or +O. 

() 4. Only in c:horocter relation$. 
s. Only in arithmetic: relations. 
6. Only in arithmetic: or c:horoeter relotlom. 
7. Converted to unsigned number. 
8. Converted to c:harocter I or 0, 
9. Only If one to one decimal digits (from 0 through 2, 147, 483, 647), 

c 
Figure 29. Assembler !!aero Language Statements 
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EJCtended Btnary-Coded-Dec1mal Interchange Code (EBCDIC) 

The followonq 256 positron table. outlrnec! by the heavy black lrnes. shows the graphic characters and 
for EBCDIC The bit numhers. bit patterns. hexadecimal 

hole !J<1!1erm for possible EBCDIC characters are also shown 
frncl the cilrrl hole patterns for mo>! ch<1rac1ers. part1!1on the 256 position table into four blocks 

a<; follows 

Block 1 

Block 2 

Block 3 

Block 4 
d1g1t punches ;1\ right 

Fifteen pos1t1ons 1n the table are exceptions to the above arrangement 
hv >m.ill rumbers in the U(lllCf ror1ht ccJrners of their boxes rn the t,1tJle 
thf:<;l' no~1t1nn<; are given ~t the boTtom of the 801 numbers 
decimal repre<;ent<1t1on> for thP<;e 

Foi1ow1ng <1re <;ome 

Type 

funoion not yet 

n"igned 

Bit Posirions 

01 n 4567 

04 
6( 

D9 

81 
JO 

Hole Patte•n 

EBCDIC Code!> 

0 10 11 Bit Positions 0, 1 
-0' 

~ 00 01 I 0 11 00 01 I 0 11 00 01 10 11 00 01 10 )) Bit Position1 2,3 
~-

0 

~ f-J2·-
Fir't Hexadecimal Digit 

§ ] 12 12 12 12 12 12 12 

11 11 II 11 Jn 
9 , , :~ E~r-:---~~0--+,--i I 

J' 
11 

?one Punche" 

di Ji k~-
---- 9 

~-- ---+--s-_1+ __ ,N,~~(1)~1-FLQ.l~(i-2-~+-o<;JJ __ , G) s~+=s &©+-~±~ ®@l J ! t§IJ 8-1 
OOCl SOH DC! i SOS ~ '----' i 

0010 --i------i---, t--STT-:x-'1 D-C,--FS+-S_Y-N--j_ ,-____ -L _j_---i-b--r--,--t- -t---i------t--'---j--s, 2-- 2 

0011 _3 3 _El_X_ _T"_ ~J_ o I C L_ 1 T_ 3-tJ 
fmoo -, 4 PN - j d m -f-- D- M : ,~- f 4 
::- ;+-; ':~~'~fr: ~c ~ £~ ; -: -+-_j_-+--E-+-:--+---"--w-+-6-->-,-i 

0111 DEL ~EscTwrtJ- , · g p c ~ 
1000 CAN h '1 I H 

t"Joo1-- 8-1 EM f--j_-t-----1, _' -+---'---1---+--+--+--t---J 

Q 

~~ ~-~· SMM CC SM ~---f]-- t--03 - -f---__l_--t,-t--+--+---+-8-2 
11011 s· 1 8-3 VT CUI CU2 CU3 S __;___ 8-3 

1100 I C 8-4 FF IFS 1 DC4 -·-, -+-_ -f----_ --+---it--t-f----+-+---=-t--c;.--+---+----+---+--f--8--4-i 

1101 D 8-5 CR IGS ENQ NAK ! I i ' L --+---+8-5 
~01--E-=- ~~ ~- ~~K~---:----1 ;-- 1-:--+----- t---[ _ _J_ ---+- +-----+s=6 

1111 F R-1~-s-1-1us BEL-suB 1 ? l ~ 
r'-'- -_c-r- t--i ''---t-:- -f- 1~_j_12 12 12T12 12 

ACK 
BEL 
BS 
8YP 
CAN 
cc 
CP 
CUI 
CU2 
CU3 
DCI 
DC2 
DCA 
DEL 
OLE 
DI 
EM 
ENQ 

1---1 '-'--+-o -Ld_- ---+-"- lo--'-- ----'--+~--+-''-~ ~1 I ;-o--t:ii_ i-~ ~ 
1--c--+ -+-- - - J _l - ' _--_ T -- t-------

9 999 9999 

Acknowle-dge 
Bell 
Bocbpace 

(''""'Control 
Carriage Return 

U1e- 1 
U1e 2 

(u,romer U•.e 3 
De·1ice (onProl l 
Device Control 2 
D.,,,ice Con1rol 4 
Delete 
Doto Link Escape 

Select 
Medium 

Enquiry 

GJ No Punche1 

(6)12 
(7) 11 

® 12-11-0 

EOT End of T10•11mi,;fon 
ESC 
ETB Ecd Tran>mi"ion Block 
ETX End of Tex r 

FF 
FS 
HT 
IFS Interchange File 
IGS Interchange Group 
IL Idle 
IPS lnterchorlge Record Separator 
IUI lnlerchong"' Unit Separator 
LC Lower Cose 
LF Li'"' Feed 
NAK Negot;ve Acknowledge 
NL New Line 
NUL Null 

© 12-0 

@ 11-0 

Ci] 0-8-2 

@o 

PF Punch Off 
Punch On 

RES Re1rore 

-" Reade• Stop 
SI Shih In 
SM Set Mode 
SMM Storr of Manual 

Me11age 
so ShiftOJt 
SOH s~ort of 
sos Stortof 
SP 
STX of Text 
SUB Substitute 
SYN Idle 
TM 
UC 
VT fob 

@ 0-1 

@ 11-0-9-1 

(j] 12-11 

Collar Sign 
Asterisk 

Porenthe1;1 
Seri; colon 
Logical NOT 

Punches 

Zone Punches 

Minus Sign, Hypher. 
Slmh 
Comma 
Percer.! 
Underscore 
Greater-tf10n Sign 
Oue,tion Mark 

Colon 
Number Sign 
At Sign 

Apostrophe 

Mork 

Figure 30. Extended Binary Coded Decimal Interchange Code (EBCDIC) 
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