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This publication is intended for - the
general CMS user. It contains information
describing the interactive facilities of
CMS, and includes examples showing you how
to use CHMS.

"part 1. Understanding CMS"™ contains
sections that describe, in general terms,
the CMSs facilities and the CMS
commands that you can use to control your
virtual machine. If you are an experienced
programmer who has used interactive
terminal systems before, you may be able to
Command and

Macro Reference publication to find
specific details about CMS commands that
are summarized in this part. Otherwise,
you may need to refer to later sections of
this publication to gain a broader
background in using CMS.
The topics discussed in Part 1 are:
e What It Means to Have a CMS Virtual
Machine
e VM/370-CMS Environments and Mode
Switching
e What You Can Do With VM/370-Cns Commands
e The CMS File Systenm
e The CMS Editor
e Introduction to the EXEC Processor
e Using Real Printers, Punches, Readers,

and Tapes

“Part 2. Program Development Using CMS"™

is primarily for applications programmers
who want to use CMS to develop and test 0S
and DOS programs under CMS. The topics

discussed in Part 2 are:

e Developing 0S Programs Under CMS
e Developing DOS Programs Under CMS

e Using Access Method Services and VSAM
Under CMS and CMS/DOS ‘
e How VM/370 Can Help You Debug Your
Programs
e Using the CMS Batch Facility
e Programming in the CMS Environment
"part 3. Learning to Use EXEC" gives
detailed information on creating EXEC
procedures to use with CMS. The topics
discussed in Part 3 are:
e Building EXEC Procedures
e Using EXECs with CMS Commands
e Refining Your EXEC Procedures
e Writing Edit Macros
"Appendix A: Summary of CMS Commands"
lists the commands available in the CHMS

command environment.

and CP

Preface

"Appendix B: Summary of CP Commands"
lists the CP command privilege classes and
summarizes the commands available in the CP
command environment.

"Appendix C: Considerations for 3270
Display Terminal Users" discusses aspects
of VM/370 and CMS that are different or
unique when you use a 3270 display
terminal.

*Appendix B: Sample Terminal Sessions"

shows sample terminal sessions for:

e Using the CMS Editor and CMS file systenm
commands

e Using line-number
Editor

e Creating, assembling,
0S program in CMS

e (Creating, assembling, and
DOS program in CMS/DOS

e Using Access Method Services in CHMS

editing with the CHMS
and executing an

executing a

some of the following terms are used, for
convenience, throughout this publication:

e The term "“CMS/DOSY refers to the
functions of CMS that become available
vhen you issue the command

set dos on
CMS/DOS is a part of +the normal CMS
system, and is not a separate systen.
Users who do not use CMS/D0OS are
sometimes referred to as 0S users, since
they use the 0S simulation functions of
CMS.

e The term "“"CMS files" refers exclusively’
to files that are in the 800-byte block
format used by CMS file system commands.
VSAM and O0S data sets and DOS files are
not compatible with the CMS file format,
and cannot be manipulated using CMS file
system commands.

e The terms "disk" and "virtual disk" are
used interchangeably +to indicate disks
that are in your CMS virtual machine
configuration. Where necessary, a
distinction is made between
CMs-formatted disks and disks in OS or
DOS format.



e ®3270" refers to both the IBM 3275
Display Station, Model 2 and the IBM
3277 Display Station, Model 2.

e ®w3330" refers to the IBM 3330 Disk
Storage Models 1, 2, and 11, the IBM
3333 pisk Storage and Control Models 1
and 11, and the IBM 3350 Direct Acsess
Storage in 3330 compatibility mode.

e u2305" refers to the IBM 2305 Fixed Head
Storage, Models 1 and 2.

e n"3340" refers to the IBM 3340 Direct
Access Storage Facility and the IBM 3344
Direct Access Storage.

IBHM 3350 Direct
when used in

o n3350" refers to the
Access Storage device
native mode.

e Any information pertaining to the 1IBM
2741 terminal also applies to the 1IBM
3767 terminal, unless otherwise noted.

IBM 3344 and 3350
Devices is for
until the

Note: Information on the
Direct Access Storage
planning purposes only

availability of the products.

For a glossary of VM/370 terms, see the
IBM Virtual Machine Facility/370: Glossary
and Master Index, Order NKo. GC20-1813.

Prerequisite Publications

have used a
consult the

If this is
computer terminal,

the first time you
you should

VM/370: Termipal User's Guide, Order No.
6C20-1810, for information on using your
terminal.

If your terminal is a 3767
Communications Terminal, then IBM 3761
Operator's Guide, Order No. GA18-2000, is a

prerequisite.

The IBM Virtual Machine Facili
Introduction, Order No. GC20-1800, contains
an overview of the VM/370 system and its
components, and 1lists the programs and

products that are supported in CHMS.

IBM Virtual Machine Facility/370: CMS
Command and Macro Reference, Order No.
GC20-1818, publication is a companion to

complete

this user's guide. It contains

format descriptions of the CMS commands,
EDIT subcommands, EXEC control statements,
built-in functions, and special variables,
DEBUG subcommands, and CMS assembler
language macros that are discussed or used
in examples in this book.

IBM Virtual Machine Facility/370: System
Messages, Order No. GC20-1808, contains the
responses, error messages, and return codes
issued by the CMS commands, and EDIT and
DEBUG subcommands referenced in this
publication, as well as a complete list of
the error messages issued by the EXEC
processor.

To use CMS, you should be familiar with
the control program (CP) component of
VM/370. The CP conmmands available to
general users are described in IBM Virtual

for General Users, Order No. GC20-1820. If

you are using CMS to develop programs to

run under other operating systems, see IBM

Virtual Machine Facility/370:
in a

GC20-1821.

Related VM/370 Publications

various CHMS
are normally
personnel are

Additional descriptions of
functions and commands which
used by system support
described in

Systenm Order No.

Programmer's
GC20-1807

Operator's Guide, Order No. GC20-1806

Planning and System Generation Guide,
Order No. GC20-1801

Interactive Problem  Control Systenm
(IPCS) User! Guide Order No. GC20-1823
Environmental Recording, Editing, and
Printing (EREP) Program, Order No.
GC29-8300.

There are two
ready reference

publications available as
material when you use

VM/370 and CMS. They are IBM Virtual
Machine Facility/370: ‘
Quick Guide for Users, Order No.
GX20-1926
Command Reference Summary, Order No.
GX20-1961.



Remote

If you are going to use the
Spooling Communications Subsystem, see the
IBM Virtual Machine Facility/370: Remote
Spooling Communications Subsystem (RSCS)
User!'s Guide, Order No. GC20-1816.

Assembler language programmers may find
information about the VM/370 assenbler in
0s/¥s, DOs/¥S, and VM/370 Assembler
Language, Order No. GC33-4010, and QS/VS
and VM/370 Assembler Programmer's Guide,
order No. GC33-4021.

Related Publications for ¥SAM and Access

Method Services Users

CMS support of Access Method Services is
based on DOS/VS Access Method Services. ‘The
control statements that you can use are
described in DOS/VS Access Method Services

User'!s Guide, Order No. GC33-5382. Error
messages produced by the Access Method
Services program, and return codes and

reason codes are listed in DOS/VS Messages,
order No. GC33-5379.

For a detailed description of DOS/VS
VSAM macros and macro parameters, refer to
the DOS/VS Supervisor and I/0 Macros, Order
No. GC33-5373. For information on O0S/VS
VSAM macros, refer to 0S/VS Virtual Storage
Access Method (VSAM) Programmer's Guide,
Oorder No. GC26-3818.

Related Publications for CMS/DOS Users

The CMS ESERV command invokes the DOS/VS
ESERV program, and uses, as input, the
control statements that you would use in
DOS/VS. These control statements are
described in Guide to the DOS/VS Assembler,
Oorder No. GC33-4024.

Linkage editor control statements, used

when invoking the DOS/VS 1linkage editor
under CMS/DOS, are described in DOS/VS
Systenr Control Statements, Order No.
GC33-5376.
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Part 1. Understanding CMS

Learning how +to use CMS is not an end in itself: you have a specific
task or tasks to do, and you need to use the computer to perform then.
CMS has been designed to make these tasks easier, but if you are
unfamiliar with CMS, then the tasks may seem more difficult. The
information contained in Part 1 of the user's guide is organized to help
you make the acquaintance of CMS quickly, so that it enhances, rather
than impedes, the performance of your tasks.

"Section 1. What It Means To Have a CMS Virtual Machine" introduces
you to VM/370 and its conversational component, CMS. It should help you
to get a picture of how you, at a terminal, use and interact with the
systen.

During a terminal session, commands and requests that you enter are
processed by different parts of the system. How and when you can
commnunicate with these different programs, is described in "Section 2.
VM/370 Environments and Mode Switching."

There are almost two hundred commands and subcommands comprising the
VHM/370 language. There are some that you may never need to wuse; there
are others that you will use over and over again. "Section 3. What You
Can Do With VM/370-CMS Commands"™ contains a sampling of commands in
various functional areas, to give you a general idea of the kinds of
things you can do, and the commands available to help you do thenm.

Almost every CMS command that ©you enter results in some kind of
activity with a direct access storage device (DASD), known in CMS simply
as a disk, or minidisk. Data and programs are stored on disks in what
are called "files." "Section 4. The CMS File System" introduces you to
the creation and handling of CMS files.

#Section 5. The CMS Editor" contains all the basic informaticn you
need to create and write a disk file directly from your terminal, or to
correct or modify an existing CMS file.

Just as important as the CMS Editor is another CMS facility, called
the EXEC processor or interpreter. Using EXEC files, you can execute
many commands and programs by entering a single command 1line from your
terminal, or you can write your own CMS commands. "Section 6.
Introduction to the EXEC Processor" presents a survey of the basic
characteristics and functions of EXEC.

wSection 7. Using Real Printers, Punches, Readers, and Tapes"

discusses how to use punched cards and tapes in CMS, and how to use your
virtual printer and punch to get real output.
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Section 1. What It Means To Have a CMS Virtual Machine

Virtual Machine Facility/370 (VM/370) is a system control program that
controls "virtual machines." A virtual machine 1is the functional
equivalent of a real computer, but where the computer has 1lights,
buttons, and switches on the real console to control it, you control
your virtual wmachine from your terminal, using a command language of
active verbs and nouns. There are actually three command languages, CP,
CMs, and RsSCs.

The command languages correspond roughly to the three components of
VM/370: the Control Program (CP), the Conversational Monitor Systenm
(CMS), the Remote Spooling Communications Sulbsystem (RSCS), and the
Interactive Problem Control System (IPCS). CP controls the resources of
the real machine; that is, the physical machine in your computer room;
it also manages the communications among virtual machines, and between a
virtual machine and the real systen. CMS 1is the conversational
operating system designed specifically to run under CP; it can simulate
many of the functions of the 0S and DOS operating systems, so that you
can run many 0S and DOS programs in a conversational environment. RSCS
is a subsystem designed to supervise transmission of files across a
teleprocessing network controlled by Cp. IPCS provides system
programmers and installation support personnel with problem reporting
and analysis functions. Its commands execute in the CMS command
environment.

Although this publication is concerned primarily with using CMS, it
also contains examples of CP commands that you, as a CMS user, should be
familiar with.

How You Communicate with VM/370

When you are running your virtual machine under VM/370, each command, or
request for work, that you enter on your terminal is processed as it is
entered; usually, you enter one command at a time and commands are
processed in the order that you enter them.

You can enter CP commands from either the CP or CMS environment; but
you cannot enter CMS commands while in the CP environment. The concept
of M“environments® in VM/370 is discussed in "Section 2. VM/370
Environments and Mode Switching."

After you have typed or keyed in the line you wish to enter, you
press the Return or Enter key on the keyboard. When you press this key,
the line you have entered is passed to the command environment you want
to have process it. If you press this key without entering any data,
you have entered a "null 1line." Null lines sometimes have special
meanings in VM/370.

If you make a mistake entering a line, VM/370 tells you what your
mistake was, and you must re-enter the entire command 1line. The
examples in this publication assume that the command lines are correctly
entered.

You can enter commands using any combination of wuppercase and
lowercase characters; VM/370 translates your input to uppercase.
Examples in this publication show all user-entered input 1lines in
lowercase characters and system responses in uppercase characters.
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The CP Command Language

You use CP commands to communicate with the control program. CP commands
control the devices attached to your virtual machine and their
characteristics.

For example, if you want to allocate additional disk space for a work
area or if you want to increase the virtual address space assigned to
your virtual machine, use the CP command DEFINE. CP takes care of the
space allocation for you, and then allows your virtual machine to use
it.

or, if for example, you are receiving printed output at your terminal
and do not want to be interrupted by messages from other VM/370 users,
you can use the CP command SET MSG OFF to refuse messages, since it is
CP that handles communication among virtual machines.

Using CP commands, you can also send messages to the VM/370 systen
operator and to other users, modify the configuration of devices in your
virtual machine, and use the virtual machine input/output devices. CP
commands are available to all virtual machines using VM/370. You can
invoke these commands when you are in the virtual machine environment
using CMS (or some other operating system) in your virtual machine.

The CP commands and command privilege classes are listed in "Appendix
B: Summary of CP Commands" and are discussed in detail in the VYM/370: CP
Command Reference for General Users and VM/370: Operating Systems in a
Virtual Machine. However, since many CP commands are used in
conjunction with CMS commands, some of the CP commands you will use most
frequently are discussed in this publication, in the context of their
usefulness for a CMS application. To aid you in distinguishing between
CMS commands and CP commands, all CP commands used in examples in this

publication are prefaced with "Cpv».

The CMS Command Language

The CMS command language allows you to create, modify, and debug
problem, or application programs and, in general, to manipulate data
files. '

Many 0S language processors can be executed under CMS: the asseabler,
VS BASIC, 0S FORTRAN IV, 0OS COBOL, and O0S PL/I Optimizing and Checkout
Compilers. In addition, the DOS/VS COBOL and DOS/VS PL/I Prograam
Products are supported. You can find a comprehensive list of language
processors that can be executed under CMS and relevant publications in
the VM/370: Introduction. CMS executes the assembler and the compilers
when you invoke them with CMS commands. The ASSEMBLE command is used to
present examples in this publication; the supported compiler commands
are described in the appropriate DOS and O0S Program Product
documentation.

The EDIT command invokes the CMS Editor so that you can create and
modify files. The EXEC facilities allow you +to execute procedures
consisting of CP and CMS commands; they also provide the conditional
execution capability of a macro language. The DEBUG command gives you
several program debugging subcommands.

Other CMS commands allow you to read cards from a virtual card
reader, punch cards to a virtual card punch, and print records on a
virtual printer. Many commands are provided to help you manipulate your
virtual disks and files.
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Since you can invoke CP commands from within the CMS virtual machine
environment, the CP and CMS command 1languages are, for practical
purposes, a single, integrated command language for CMS users.

GETTING COMMANDS INTO THE SYSTEM

Before you can use CP and CMS, you should know (1) how to operate your
terminal and (2) your userid (user identification) and passworad.

The Termipal: Your Virtual Console

There are many types of terminals you can use as a VM/370 virtual
console. Before you can conveniently use any of the commands and
facilities described in this publication, you have to familiarize
yourself with the terminal you are using. Generally, you can find
information about the type of terminal you are using and how to use it
with VM/370 in the VM/370: Terminal User's Guide. If your terminal is a
3767, you also need the IBM 3767 Operator's Guide.

In this publication, examples and usage notes assume that you are
using a typewriter-style terminal (such as a 2741). If you are using a
display terminal (such as a 3270), consult "Appendix C: Considerations
for 3270 Display Terminal Users" for a discussion of special techniques
that you can use to communicate with VM/370.

Your userid is a symbol that identifies your virtual machine to VM/370
and allows you to gain access to the VM/370 system. Your password is a
symbol that functions as a protective device ensuring that only those
authorized to use your virtual machine can 1log on. The userid and
password are usually defined by the system programmer for your
installation.

Contacting VM/370

To establish contact with VM/370, you switch the terminal device on and
VM/370 responds with some form of the message

vm/370 online

to let you know that VM/370 is running and that you can use it. If you
do not receive the "vm/370 online" message, see the VM/370: Terminal
User's Guide for specific directions. You can now press the Attention

key (or equivalent) on your terminal and issue the LOGON command to
identify yourself to the system:

cp logon smith
where SMITH represents a  userid. The LOGON command is entered by
pressing the Return (or Enter) key. If VM/370 accepts your userid, it
responds by asking you for your password:

ENTER PASSWORD:
You then enter your password, which may be hidden, depending on your
terminal.
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LOADING CMS IN THE VIRTUAL MACHINE: THE IPL COMMAND

You load CHMS in your virtual machine using the IPL command:

cp ipl cms
where "cms" is assumed to be the saved systenm name for your
installation's CHMsS. You could also load CMS Lty referring to it using
its virtual device address, such as 190:

cp ipl 190
VM/370 responds by displaying a message such as:

CMS VERSION v.3 - 02/28/76 12:02

to indicate that the IPL command executed successfully and that CMS is
loaded into your virtual machine.

Your userid may be set up for an automatic IPL, so that you receive
this message, indicating that you are in the CMS command environment,
without having to issue the IPL command.

Now you can enter a null line to begin your virtual machine
operation.

Note: If this is the first time you are using a new virtual disk
assigned to you, you receive the message

DMSACC112S DISK'A(191) ' DEVICE ERROR

and you must "format" the disk, that is, prepare it for use with CMS
files. See "Formatting Virtual Disks" below.

Logical Line Editing Symbols

To aid you in entering command or data lines from your terminal, VM/370
provides a set of logical 1line editing symkols, which you can use to
correct mistakes as you enter 1lines. Each symbol has been assigned a
default character value. These normally are:

Symbol Character
Logical character delete @
Logical line end #
Logical line delete ¢
Logical escape "

Logical Character Delete

The logical character delete symbol (@) allows you to delete one or more
of the previous characters entered. The @ deletes one character per @
entered, including the ¢ and # logical editing characters. For example:

ABC#2@ results in AB
ABC@D results in ABD
¢3DEF results in DEP
ABC@2@ deletes the entire string
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Logical Line End

The logical 1line end symbol (#) allows you to key in more than one
commnand on the same line, and thus minimizes the amount of time you have
to wait between entering commands. You type the # at the end of each
logical command line, and follow it with the next logical command line.
VM/370 stacks the commands and executes them in sequence. For exanmple,
the entry

query blipi#query rdymsg#query search
is executed in the same way as the entries:

query blip
query rdynmsg
query search

The logical line end symbol also has special significance for the #CP
function. Beginning any physical line with #CP indicates that you are
entering a command that is to be processed by CP immediately. If you
have set a character other than # as your logical 1line end symbol, you
should use that character instead of a #.

Logical Line Delete

The logical line delete symbol (¢) (or [ for Teletype! Model 33/35
terminals) deletes the entire previous physical 1line, or the 1last
logical line back to (and including) the previous logical line end (#).
You can use it to cancel a line containing many or serious errors. If a
# immediately precedes the ¢ sign, only the # sign is deleted, since the
# indicates the beginning of a new line, and the ¢ cancels the current
line. For example:

e Logical Line Delete:
ABC#DEF¢ deletes the #DEF and results in ABC
ABC#¢ results in ABC
ABC#DEFZ#GHI results in ABC#GHI
ABC#DEF¢GHI results in ABCGHI
e Physical Line Delete:
ABC¢ deletes the whole line
Note that when you cancel a line by using the ¢ logical line delete

symbol, you do not need to press a carriage return; you can continue
entering data on the same line.

1Trademark of the Teletype Corporation, Skokie, Illinois.
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Logical Escape

The 1logical escape symbol (") causes VM/370 to consider the next
character entered to be a data character, even if it is normally one of
the logical line editing symbols (@, ¢, ", or #). For example:

ABC"¢D results in ABC¢ZD
"HABCH"" results in "“ABC™

If you enter a single logical escape symbol (") as the last character
on a line, or on a line by itself, it is ignored.

Defining Logical Line Editing Symbols

The logical 1line editing symbols are defined for each virtual machine
during VM/370 system generation. If vyour terminal's keyboard lacks any
of these special characters, your installation can define other special
characters for logical line editing. You can find out what logical line
editing symbols are in effect for your virtual machine by entering the
command

cp query terminal
The response might be something like:

LINEND # , LINEDEL ¢ , CHARDEL @ , ESCAPE "
LINESIZE 130, MASK OFF, APL OFF, ATTN OFF, MODE VM

You can use the CP TERMINAL command to change the logical 1line
editing characters for your virtual machine. For example, if you enter:

cp terminal linend /
Then, the line:
input # line / input / #
would be interpreted:
input # line
input
#
The terminal characteristics listed in the response to the CP QUERY

TERMINAL command are all controlled by operands of the CP TERMINAL
command.

HOW VM/370 RESPONDS TO YOUR COMMANDS

CP and CMS respond differently to different types of requests. All CMS
command responses (and all responses to CP commands that are entered
from the CMS environment) are followed by the CMS Ready message. The
form of the Ready message can vary, since it can be changed using the
SET command. The long form of the Ready message is:

R; T=7.36/19.89 09:26:11
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If you have issued the command
set rdymsg smsg

the Ready message looks like:
R;

When you enter a command 1line incorrectly, you receive an error
message, describing the error. The Ready message contains a return code
from the command, for example

R(00028) ;

indicates that the return code from the command was 28.

Some Sample CP

and CMS Command Responses

If you enter a CP or CMS command that requests information about your
virtual machine, the response should be the information requested. For
example, if you issue the command

cp display g

CP responds by showing you the contents of your virtual wmachine's
general registers, for example:

GPR 0 = 00000003 00003340 000007A0 00000003
GPR 4 = 00000848 Cu4u04040 00000040 00002DFO
GPR 8 = 00000008 000132Fr8 00002BA0 00002230
GPR 12 = 00003238 FFFFFFFD 50013386 00000000

Similarly, if you issue the CMS command
listfile * assemble c
you might receive the following information:

JUNK ASSEMBLE C1
MYPROG ASSEMBLE C1

If you enter a CP command to alter your virtual machine configuration
or the status of your spool files, CP responds by telling you that the
task is accomplished. The response to

cp purge reader all
might be
0004 FILES PURGED

Some CP commands, those that alter some of the characteristics of
your virtual machine, give you no response at all. If you enter

cp spool e class x hold
you receive no response from CP.
Certain CMS commands may issue prompting messages, to request you to
enter more information. The SORT command, which sorts CMS disk files,

is an example. If you enter:

sort in file a1l out file a1
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you are prompted with the message:
DMSSRT604R ENTER SORT FIELDS:

and you can then specify which fields you wish the input records to be
sorted on.

Getting Acquainted with CMS
If you have just logged on for the first time, and you want to try a few
CMS commands, enter:

query disk a
The response should tell you that you have an A-disk at virtual address
191; it also provides information such as how much room there is on the
disk and how much of it is used. Again, if you receive an error message

that indicates +the disk may not be formatted, see “Formatting Virtual
Disks."

Your A-disk is the disk you use most often in CMS, to contain your
CMs files. PFiles are collections of data, and may have many purposes.
For this exercise, the data is meaningless. Enter

edit junk file

You should receive the response

NEW FILE:
EDIT:

vhich indicates that this file does not already exist on your A-disk.
Enter:

input
You should receive the response:

INPUT:
and you can start to create the file, that is, write input records that
are eventually going to be written onto your A-disk. Enter 5 or 6 data
lines, such as

hickory dickory dock

the mouse ran up the clock

the clock struck one

and down he run

dickory hickory dock

Now, enter a null line (one with no data). You should receive the
message

EDIT:
Enter
file
You should see the message

R; T=0.01/0.02 19:31:29
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You have just written a CMS file onto your A-disk. If you enter:
type junk file a
you should see the following:

HICKORY DICKORY DOCK

THE MOUSE RAN UP THE CLOCK
THE CLOCK STRUCK ONE

AND DOWN HE RUN

DICKORY HICKORY DOCK

The CMS command, TYPE, requested a display of the disk file JUNK FILE,
on your A-disk.

To erase the file, enter
erase junk file
Now, if you re-enter the TYPE command, you should receive the message
FILE NOT FOUND

Most CMS commands create or reference disk files, and are as easy to
use as the commands shown above. Your CMS disks are among the most
important features in your VM/370 virtual machine.

Virtual Disks and How They Are Defined

Under VM/370, a real direct access storage device (DASD) unit, or disk
pack, can be divided into many small areas, called minidisks. Minidisks
(also called virtual disks because they are not equivalent to an entire
real disk) are defined in the VM/370 directory, as extents on real
disks. For CMS applications, you never have to be concerned with the
extents on your minidisks; when you use CMS-formatted minidisks, they
are, for practical purposes, functionally the same as real disks.
Minidisks can also be formatted for use with 0S or DOS data sets or VSAM
files.

You can have both permanent and temporary disks attached to your
machine during a terminal session. Permanent disks are defined in the
VM/370 directory entry for your virtual machine. Temporary disks are
those you define for your own virtual machine using the CP DEFINE
command, or those attached to your virtual machine by the systenm
operator.

PERMANENT VIRTUAL DISKS

The VM/370 directory entry for your userid defines your permanent
virtual disks. Bach disk has associated with it an access mode
specifying whether you can read and write on the disk or only read fronm
it (its read/write status). Virtual disk entries in the VM/370
directory may look like the following:

MDISK 190 2314 000 050 CHMS190
MDISK 191 3330 010 005 BDISKE
MDISK 194 3330 010 020 CMs001
MDISK 198 3330 050 010 CMS192
MDISK 19E 3330 010 050 CHMS19E

€
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The first two fields describe the device, minidisk in this example,
and the virtual address of the device. Virtual addresses (shown above
as 190, 191, and so on), are the names by which you and VM/370 identify
the disk. Each device in your virtual machine has an address which may
or may not correspond to the actual location of the device on the VM/370
system.

The third field specifies the device type of your virtual disk. The
fourth and fifth fields specify the starting real cylinder at which your
virtual disk logically begins and the number of cylinders allocated to
your virtual disk, respectively. The sixth field is the label of the
real disk on which the virtual disk is defined and the seventh field is
a letter specifying the read/write mode of the disk; "R"™ indicates that
the disk is a read-only disk, and "W" indicates that you have read/write
privileges. The MDISK control statement of the Directory Service
Program is described in the ¥M/370: Operator's Guide.

DEFINING TEMPORARY VIRTUAL DISKS

Using the CP DEFINE command, you can attach a temporary disk to your
virtual machine for the Quration of a terminal session. The following
command allocates a 10-cylinder temporary disk from a 3330 device and
assigns it a virtual address of 291:

cp define t3330 as 291 cyl 10
When you define a minidisk, you can choose any valid address that is not
already assigned to a device in your virtual machine. Valid addresses

for minidisks range from 001 through 5FF, for a virtual machine in basic
control mode.

FORMATTING VIRTUAL DISKS

Before you can use any new virtual disk, you must format it. This
applies to new disks that have been assigned to you and to temporary
disks that you have allocated with the CP DEFINE command. When you
issue the FORMAT command you must use the virtual address you have
defined for the disk and assign a CMS mode letter, for example:

format 291 c
CMS then prompts you with the following message:

DMSFOR603R FORMAT WILL ERASE ALL FILES ON DISK 'C(291)'. DO YOU
WISH TO CONTINUE? (YES|NO):

You respond:
yes

CMS then asks you to assign a label for the disk, which may be anything
you choose. Labels can have a maximum of 6 characters. When the

DMSFOR605R ENTER DISK LABEL:

message is issued, you respond by supplying a disk 1label. For example,
if this is a temporary disk, you might enter

scrtch
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CMS then erases all the files on that disk, if any existed, and formats
the disk for your use. When you enter the label, CHMS responds by
telling you:

FORMATTING DISK *‘C*
'10*' CYLINDERS FORMATTED ON 'C(291)°'.
R; T=0.15/1.60 11:26:03

The FORMAT command should only be used to format CMS disks, that is,
disks you are going to use to contain CMS files. If you want to format
disks for 0S, DOS, or VSAM applications, the disks should be formatted
using the IBCDASDI progranm.

Sharing Virtual Disks: Linking

Since only one user can own a virtual disk, and there are many occasions
that require users to share data or programs, VM/370 allows you to share
virtual disks, on either a permanent or temporary basis, by "linking."

Permanent links can be established for you in your VM/370 directory
entry. These disks are then a part of your virtual machine
configuration every time you log on.

You can also have another wuser's disk temporarily added to your
configuration by using the CP LINK command. For example, if you have a
program that uses data that resides on a disk identified in wuserid
DATA's configuration as a 194, and you know that the password assigned
to this disk is GO, you could issue the command

cp link to data 194 as 198 r pass= go

DATA's 194 disk is then added to your virtual machine configuration at
virtual address 198.

The “R" in the command line - indicates the access mode; in this case,
it tells CP that you wish only to read files from this disk. VM/370
will not allow you to write on it. If you try to issue this command
when someone is logged on to the userid DATA, you will not be able to
establish the link. If you want to 1link to DATA in any event, you can
reissue the LINK command using the access mode RR:

cp link data 194 198 rr go

The keywords TO, AS, and PASS= are optional; you do not have to specify
then.

You can also use the CP LINK command to link to your own disks. For
example, if you log on and discover that another user has access to one
of your disks, you may be given read-only access, even if it is a
read/write disk. You can request the other user to detach 7your disk
from his virtual machine, and after he has done so, you can establish
the link:

cp link * 191 191

When you link to your own disks, you can specify the userid as * and you
do not need to specify the access mode or a password.
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You can find more information about the CP LINK command and CP access
modes in VM/370: CP Command Reference for General Users.

Identifying Your Disk to CMS: Accessing

LINK and DEFINE are CP commands: they tell CP to add DASD devices to
your virtual machine configuration. CMS mnust also know about these
disks, and you must use the ACCESS command to establish a filemode
letter for thenm:

access 194 b

CMS uses filemode letters to manage your files during a terminal
session. By using the ACCESS command you can control:

e Whether you can write on a disk or only read from it (its read/write
status).

e The 1library search order for programs executing in your virtual
machine.

e Which disks are to contain the new files that you create.

If you want to know which disks you currently have access to, issue
the command

query search

you might see the following display:

PER191 191 1 R/W
DAT194 198 B R/0
CMS190 190 S R/0
CMS19E 19E Y R/0

The first column indicates the label on the disk (assigned when the disk
is formatted), and the second column shows the virtual address assigned
to it.

The third column contains the filemode letter. Valid filemode letters
are A, B, C, D, E, P, G, S, Y, and Z.

The fourth column indicates the read/write status of the disk. The
190 and 19E disks in this example are read-only disks that contain the
CMS nucleus and disk-resident commands for the CMS systenm.

For the most part you will probably use your 191 disk, that is, your

RELEASING. VIRTUAL DISKS

When you no longer need a disk during a terminal session, or if you want
to assign a currently active filemode 1letter to another disk, use the
CMS command RELEASE:

release c

Then, you can issue the ACCESS command to assign the filemode letter C
to another disk.
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When you no longer need disks in your virtual machine configuration,
use the CP command DETACH to disconnect them from your virtual machine:

cp detach 194
cp detach 291

If you are going to release and detach the disk at the same time, you
can use the DET option of the RELEASE command:

release 194 (det

For more information on controlling disks in CMS, see "Section 4. The
CMS File System.®
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Section 2. VM/370 Environments and Mode Switching

When you are using VM/370, your virtual machine can be in one of two
possible Yenvironments": the CP, or control program environment, or the
virtual machine environment, which may be CMS. The CMS environment has
several subenvironments, sometimes called "modes." Each environment or
subenvironment accepts particular commands or subcommands, and each
environment has its own entry and exit paths, responses and error
messages. If you have a good understanding of how the VM/370
environments are related, you can learn to change environments quickly
and use your virtual machine efficiently.

This section introduces the CP and CMS environments that you use and
describes:

e Entry and exit paths
e Command subsets that are valid as input

Figure 1, at the end of this section, summarizes the VM/370 command
environments and lists the commands and terminal paths that allow you to
go from one environment to another.

With the exception of input mode in the edit environment, you can
always determine which environment your virtual machine is in by
pressing the Return or Enter key on a null 1line. The responses you
receive, and the environments they indicate, are:

Response Environment
CP CP

CMS CMS

CMS (DOS ON) CMS/DOS
EDIT: Edit

CMS SUBSET CMS Subset
DEBUG Debug

The CP Environment

When you 1log on to VM/370, your virtual machine is in the CP
environment. In this environment, you can enter any CP command that is
valid for your privilege class. This publication assumes that you are a
general, or class G, user. You can find information about the commands
that you can use in the VM/370: CP Command Reference for General Users.

43

Only CP commands are valid terminal input in the CP environment. You
can, however, preface a CP command 1line with the characters "CP" or
wiCpP", followed by one or more blanks, although it is not necessary.
These functions are described under "The CMS Environment."

You can enter CP commands from other VM/370 environments. There may
be times during your terminal session when 7you want to enter the CP
environment to issue one or more CP commands. You can do this from any
other environment by doing either of two things:

1. Issue the command

#cp
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2. Use your terminal's Attention key (or equivalent). On a 2741
terminal, you must normally press the Attention key twice, quickly,
to enter the CP environment.

The following message indicates that your virtual machine is in the CP
environment:

Ccp
After entering whatever CP commands you need to use, you return your
virtual machine to the environment or mode that it came from by using
the CP command
cp begin

which, literally, begins execution of your virtual machine.

The CMS Environment

You enter the CMS environment from CP by issuing the IPL command, which
loads CMS into your virtual storage area. If you are planning to use
CMS for your entire terminal session, you should not have to IPL again
unless a program failure forces you into the CP environment.

When you issue the IPL command, 7you can specify either the named
system CMS at your installation or you can load CMS by specifying the

virtual address of the disk on which the CMS system resides. For
exanmple,

cp ipl cms
cp ipl 190
When your virtual machine is in the CMS environment, you can issue
any CMS command and any of the CP commands that are valid for your user
privilege class. You can also execute many of your own OS or DOS
programs; the ways you can execute programs are discussed in "Section 8.
Developing O0S Programs Under CMS" and “Section 9. Developing DOS
Programs Under CMS."
You can enter CP commands from CMS in any of the following ways:
¢« Using the implied CP function of CMS (See Note.)
¢ @ith the CP command
o With the #CP function

Note: For the most part, you may enter any CP command directly from the

CMS environment. This implied CP function is controlled by an operand
of the CMS SET command, IMPCP. You can determine whether the implied CP
function is in effect for your virtual machine Lty entering the command
query impcp
If the response is
IMPCP = OFF

you can change it, by entering

set impcp on
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When the implied CP function is set off, you must use either the CP
command or the #CP function to enter CP commands from the CMS
environment, CP commands that you execute in EXEC procedures must
always be prefaced by the CP command, regardless of the implied CP
setting. An example of using the CP command is:

cp close punch

When you issue CP commands from the CMS environment either implicitly
or with the CP command, you receive, in addition to the CP response (if
any), the CMS Ready message. If you use the #CP function, discussed
next, you do not receive the Ready message.

You can preface any CP command 1line with +the characters "w#CP",
followed by one or more blanks. When you enter a CP command this way,
the command is processed by CP immediately; it is as if your virtual
machine were actually in the CP environment.

EDIT, INPUT, AND CMS SUBSET

The CMS Editor is a VM/370 facility that allows you to create and modify
data files that reside on CMS disks. The editor environment, more
commonly called the edit environment, is entered when you issue the CMS
command EDIT, specifying the identification of a data file you want to
create or modify.

edit myfile assemble
is an example of how you would enter the edit environment to either
create a file called MYFILE ASSEMBLE or to make changes to a disk file
that already exists under that nanme.

When you enter the edit environment your virtual machine is
automatically in edit mode, where you can only issue EDIT subcommands or
CP commands prefaced by "#CP." EDIT subcommands tell the editor what
you wish to do with the data you have accessed. After you enter the
EDIT subcommand

input

data lines that you enter are considered input to the file. To return
to edit mode, you must enter a null line.

If you issue the EDIT subcommand
cas
the editor responds
CMS SUBSET
and your virtual machine is in CMS subset mode, where you can issue any

valid CMS subset command, that is, a CMS command that is allowed in CHMS
subset mode. These include:

ACCESS LISTFILE RT

Cp PRINT SET
DISK PUNCH STATE
ERASE QUERY STATEW
EXEC READCARD TYPE
HT
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You can also issue CP commands. To return to edit mode, you use the
special CMS subset command, RETURN. If you enter the Immediate command
HX, your editing session 1is terminated aknormally and your virtual
machine is returned to the CMS environment.

When you are finished with an edit session, you return to the CHMS
environment by issuing the FILE subcommand, which indicates that all
modifications or data insertions that you have made should be written
onto a CMS disk, or by issuing the subcommand QUIT, which tells the
editor not to save any modifications or insertions made since the last
time the file was written.

More detailed information about EDIT subcommands and how to use the
CMS Editor is contained in this publication in ®Section 5. The CHS
Bditor" and in the VM/370: CMS Command and Macro Reference.

DEBUG

CMS DEBUG is a special CMS facility that provides subcommands to help
you debug programs at your terminal. Your virtual machine enters the
debug environment when you issue the CMS command

debug

You may want to enter this command after you have loaded a program into
storage and before you begin executing it. At this time you can set
“breakpoints," or address stops, where you wish to halt your program's
execution so that you can examine and change the contents of general
registers and storage areas. When these breakpoints are encountered,
your virtual machine is placed in the debug environment. You can also
enter the debug environment by issuing the CP EXTERNAL command, which
causes an external interrupt to your virtual machine.

Valid DEBUG subcommands that you can enter in this environment are:

BREAK GO RETURN
CAW GPR SET
CSWw HX STORE
DEFINE ORIGIN X

DUMP PSH

You can also use +the #CP function in the debug environment to enter CP
commands.

You leave the debug environment in any of the following ways:

o If the program you are running completes execution, you are returned
to the CMS environment.

¢ If your virtual machine entered the debug environment after a
breakpoint was encountered, it returns to CMS when you issue the
DEBUG subcommand

hx
To continue the execution of your program, you use the DEBUG
subcommand
go
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e If your virtual machine is in +the debug environment and is not
executing a program, the DEBUG subcommand

return

returns it to the CMS environment.

CMS/DOS

If you are a DOS/VS user, the CMS/DOS environment provides you with all
the CMS interactive functions and facilities, as well as special, CMS/DOS
comnands which simulate DOS functionms. The CMS/DOS environment becomes
active when you issue the command

set dos on

When your virtual machine is in the CMS/DOS environment you can issue
any command line that would be valid in the CMS environment, including
the facilities of EDIT, DEBUG, and EXEC, but excluding CMS commands or
program modules that load and/or execute programs that use 0S macros or
functions.

The following commands are provided in CMS/DOS to test and develop
DOS programs, and to provide access to DOS/VS libraries:

ASSGN DS ERV OPTION
DLBL ESERV PSERV
DOSLIB FETCH RSERV
DOSLKED FCOBOL SSERV
DOSPLI LISTIO

Your virtual machine 1leaves the CMS/DOS environment when you issue the
command

set dos off

If you reload CMS (with an IPL command) during a terminal session, you
must also reissue the SET DOS ON command.

Interrupting Program Execution

When you are executing a program under CMS or executing a CMS command,
your virtual machine is not available for you to enter commands. There
are, however, ways in which you can interrupt a program and halt its
execution, either temporarily, in which <case 7you can resume its
execution, or permanently, in which case your virtual machine returns to
the CMS environment. In both cases, you interrupt execution by creating
an "attention interrupt," which may take two foras:

e An attention interrupt to your virtual machine operating system
e An attention interrupt to the control progranm

These situations result in what are known as virtual machine (VM) or
control program (CP) "reads" being presented to your virtual console.
On a typewriter terminal, the keyboard unlocks when a read occurs.

Whether you have to press the Attention key once or twice depends on

the terminal mode setting in effect for your virtual machine. This
setting is controlled by the CP TERMINAL command:
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cp terminal mode vm

The setting VM is the default for virtual machines; you do not need to
specify it. The VM setting indicates that one depression of the
Attention key sends an interrupt to your virtual machine, and that two
depressions results in an interrupt to the control program (CP).

The CP setting for terminal mode, which is the default for the system
operator, indicates that one depression of +the Attention key results in
an interrupt to the control program (CP). If you are using your virtual
machine to run an operating system other than CMS, you might wish to use
this setting, also. Issue the command:

cp terminal mode cp

VIRTUAL MACHINE INTERRUPTS

While a command or program is executing, if you press the Attention key
once on a 2741 (or the Enter key on a 3270), you have created a virtual
machine interrupt. The ©program halts execution, your terminal will
accept an input line, and you may:

» Terminate the execution of the program, by issuing an Immediate
command to halt execution:

hx
The HX command causes the program to abnormally terminate (abend).

o Enter a CMS command. The command is stacked in a console buffer and
is processed by CMS when your program is finished executing and the
next virtual ‘machine read occurs. For example:

print abc listing

After you enter this line, the program resumes execution.

o If the program is directing output to your terminal and you wish only
to halt the terminal display, use the Immediate command:

ht

The program resumes execution. You can, if you want, cause another
interrupt and request that typing be resumed by entering the RT
(resume typing) command:

rt

o Enter a null line; your program continues execution. The null line is
stacked in the console stack and read by CMS as a stacked command
line.

HX, HT, and RT are three of the CMS Immediate commands. They are
“immediate" because they are executed as soon as they are entered.
Unlike other commands, they are not stacked in the console buffer. You
can only enter an Immediate command following an attention interrupt.
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CONTROL PROGRAM INTERRUPTS

You can interrupt a program and enter the CP environment directly by
pressing the Attention key twice quickly, on a 2741, or pressing the PA1
key on a 3270. Then, you can enter any CP command. To resume the
program's execution, issue the CP command:

cp begin

If your terminal is operating with the terminal mode set to CP, pressing
the Attention key once places your virtual machine in the CP
environment.

ADDRESS STOPS AND BREAKPOINTS

A program may also be interrupted by an instruction address stop, which
you specifically set by the CP command ADSTOP. For example, if you
issue the command

cp adstop 201ea

An address stop is set at virtual storage location X'201EA'. When your
program reaches this address during its execution, it is interrupted and
your virtual machine is placed in the CP environment, where you can
issue any CP command, including another ADSTOP command, before resuming
your program's execution with the CP command BEGIN.

Breakpoints, . similar to address stops, are set using the DEBUG
subcommand BREAK, which you 3issue in the debug environment before
executing a program. For example, if you issue:

break 1 201ae

Your program's execution is interrupted at this address and your virtual
machine is placed in the debug environment. You can them enter any
DEBUG subcommand. To resume program execution, use the DEBUG subcommand
GO. If you want to halt execution of the program entirely, use the
DEBUG subcommand HX, which returns your virtual machine to the CMS
environment. You can find more information alout setting address stops
and breakpoints in "sSection 11. How VM/370 Can Help You Debug Your
Programs."
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EDIT Environment

Any EDIT Subcommand

FILE or QUIT
/ Any EDIT Macro

cMS

—1 INPUT

#CP Command Line

:,J'

INPUT MODE

Any Input Line

Carrier return on a
null line

#CP Command Line

CMS Subset

Any CMS Subset Command
Any CP Command

Any “Class Any*
CP Command
LOGON
\
-~ CP (Control Program) ICMS (Conversational Monitol
gl Environment' / System) Environment
Any CP Command? Any CMS Command
1PL cms/ Any CP Command
BEGIN’ EDIT filename filetype = |
EXTERNAL SET DOS ON
Execute any OS or CMS
Program
DEBUG
#CP Command Line
CMS/DOS Environment
Any CMS Command
Any CMS/DOS Command
Any CP Command
Execute any DOS Program
#CP Command Line
DEBUG Environment
Program Execution
Any DEBUG Subcommand
HX or (ABEND) r RETURN or HX
(Address Stop) GO
(Breakpoint} P~ #CP Cc d Line
Notes: ‘

! The CP environment may be entered from any other environment either by using
your terminal’s Attention key or equivalent, or by entering the command #CP.

* Any CP command is any CP command that is valid for your user priviege class.
Any time that a CP command can be entered, it may be prefaced with #CP,

*The BEGIN command returns your virtual machine to the environment it was in
when CP was entered:
*1f you were in edit or input mode, the current line pointer remains unchanged.
*1f you were executing a program, execution resumes at the instruction address

indicated in the PSW.
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Section 3. What You Can Do With VM/370-CMS Commands

This section provides an overview of the CMS and CP command languages,
and describes the various commands within functional areas, with
examples. The commands are not presented in their entirety, nor is a
complete selection of commands represented.

When you finish reading this section you should have an understanding
for the kinds of commands available to you, so that when you need to
perform a particular task using CMS you may have an idea of whether it
can be done, and know what command to reference for details. For
complete 1lists of the CP and CMS commands available in the VM/370
system, see "Appendix A: Summary of CMS Commands"™ and "Appendix B:
Summary of CP Commands."

Command Defaults

Many of the characteristics of your CMS virtual machine are already
established when you log on, but there are commands available so you can
change them. In the case of many CMS commands, there are implied values
for operands, so that when you enter a command line without certain
operands, values are assumed ‘for then. In both of these instances, the
values set or implied are considered default values. As you learn CP
and CMS commands, You also should become familiar with the default
values or settings for each.

Commands To Control Terminal Communications

Using VM/370, you control .your virtual machine directly frecm your
terminal. VM/370 provides a complement of commands for terminal
communications.

ESTABLISHING AND TERMINATING COMMUNICATIONS WITH VM/370

To initiate your communication with VM/370, use the CP LOGON command:

cp logon sam
Optionally, you may enter your password on the same line:

cp logon sam 123456
When you are sure that your communication line is all right and you have
difficulty logging on (for -example, someone else has logged on under
your userid), you can use the CP MESSAGE command:

cp message sam this is sam...pls log off

Another way to access the VM/370 system 1is to use the CP command
DIAL:

cp dial tsosys
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In this example, TSOSYS is the userid of a virtual machine running a TSO
systen. After this DIAL command is successful, you can use your
terminal as if you were actually connected to a TSO system, and you can
begin TSO logon procedures.

To end your terminal session, use the CP command LOGOFF:
cp logoff

If you have used a switched (or dial-up) communication path to the
VM/370 computer and you want the line +to remain available, you can
enter: :

cp logoff hold

At times, you might be running a 1long program under one userid and wish
to use your terminal for some other work. Then, you can disconnect your
terminal:

cp disconn
cp disconn hold

Your virtual machine continues to run, and is logged off the system when
your program has finished executing. If you want to regain terminal
control of your virtual machine after disconnecting, log on as you would
to initiate your terminal session. Your virtual machine is placed in
the CP environment, and to resume its execution, you use the CP command
BEGIN,

You should not disconnect your virtual machine if a program requires
an operator response, since the console read regquest cannot be
satisfied.

CONTROLLING WHAT YOU RECEIVE AT YOUR TERMINAL

During the course of a terminal session, you can receive many kinds of
messages from VM/370, from the system operator, from other users, or
from your own programs. You can decide whether or not you want these
messages to actually reach you. For example, if you use the command

cp set msg off
No one will be able to send messages to you with the CP MESSAGE command;
if another virtual machine user tries to send you a message, he receives
a message

userid NOT RECEIVING, MSG OFF
Similarly, you can use

cp set wng off
to prevent warning messages (Wwhich usually come from the systenm
operator) from coming to you. You would proktakly do this, however, only
in cases where you were typing some output at your terminal and did not
want the copy ruined.

VM/370 issues error messages whenever you issue a command incorrectly

or if a command or program fails. These messages have a long fornm,
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consisting of the error message code and nﬁmber, followed by text
describing the error. If you wish to receive only the text portion of
messages wWith severity codes I, E, and W (for Informational, Error, and
Warning, respectively), you can issue the command:
cp set emsg text

If you want to receive only the message code and number, (from which you
can locate an explanation of the error in VM/370: System Messages) you
specify

cp set emsg code
You can also cancel error messages completely:

cp set emsg off

To restore the EMSG setting to its default, which is the message code
and text, enter:

cp set emsg on
Ssome CP commands issue informational messages telling you that CP has

performed a particular function. You can prevent the reception of these
messages with the command

cp set imsg off
or restore the default by issuing

cp set imsg on
The setting of EMSG applies to CMS commands as well as to CP commands.

You can also control the format of the CMS Ready message. If you
enter

set rdymsg smsg

you receive only the ¥R;" or shortened form of the Ready message after
the completion of CMS commands. If you are not receiving error messages
(as described above) and an error occurs, the return code from the
command still appears in parentheses following the "RY,

An additional feature exists for CHMS. If you have a typevwriter
terminal with a two-color ribbon, you can specify

set redtype on
so that CMS error messages are typed in red.

Some commands or messages result in displays of lines that are very
long. If you want to limit the width of lines that are received at your
terminal (for example, if you are wusing terminal paper that is only
eight inches wide), you can specify:

cp terminal linesize 80

so that all lines received at your terminal are formatted to fit within
an 80-character display.

You can also control two special characters in VM/370. One is the
exclamation point (!) that types when the Attention key is pressed. If
you do not want this character to type when you press the Attention key,
use the command:
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cp terminal attn off

CMS allows you to specify a "blip" character: this character is typed
or displayed whenever two seconds of CPU time are used. If you enter

set blip *

then, when a program is executing, this character types for every two
seconds of CPU time. You can cancel the function:

set blip off
or set it to nonprintable characters:
set blip on

When this command has been entered on a typewriter terminal, the
Selectric type ball +tilts and rotates whenever a blip character is
expected.

COMMANDS TO CONTROL HOW VM/370 PROCESSES INPUT LINES

You can manipulate VM/370's logical line editing function to suit your
own needs. In addition +to using the CP TERMINAL command to change the
default logical line editing symbols, you can issue

cp set linedit off

so that none of the symbols are recognized by VM/370 when it interprets
your input lines.

When you are in the CMS environment, there are a number of commands
that you can use to control how CMS validates a command line. The SET
command functions IMPCP (implied CP) and IMPEX (implied EXEC) control
the recognition of CP commands and CMS EXEC procedures. For example, if
you issue

set impcp off # set impex off

then, when you enter CP commands in CMS or try to execute EXEC
procedures, you must preface the name of the command or procedure with
CP (or #CP), or EXEC, respectively. If implied EXEC is set to off, you
cannot use edit macros.

By using the SYNONYM and the SET ABBREV commands, you can control
what command names, synonyms, or truncations are valid in CHMS. For
example, you could set up a file named MYSYN SYNONYM which contains the
following records:

PRINT PRT 1
RELEASE LETGOOF 5
ACCESS GET 1
DOSLKED LNKEDT 3

The first column specifies an existing CMS command, module, or EXEC
name; the second column specifies the alternate name, or synonym, you
want to use; and the third column is a count field that indicates the
minimum number of characters of the synonym that can be used to truncate
the name. Using this file, after you enter the command

synonym mysyn
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you can use PRT, LETGOOF, GET, and LNKEDT in place of the corresponding
CMS command names. Also, if the ABBREV function is in effect, (it is
the default; you can make sure it is in effect by issuing the command
SET ABBREV ON), you can truncate any of your synonyms to the minimun
number of characters specified in the count field of the record (that
is, you could enter "p" for PRINT, "letgo" for RELEASE, and so on).

You can set up EXEC files with the same names as CMS comrmands, that
may or may not perform the same function as the CMS names they
duplicate. For example, if every time you used the GLOBAL command you
used the same operands, you could have an EXEC file, named GLOBAL, that
contained a single record: ;

global maclib cmslib osmacro
Then, every time you entered the command name
global
the command GLOBAL MACLIB CMSLIB OSMACRO would execute.

As another example, suppase ;you had an EXEC file pamed 'T', that
contained the following records:

&CONTROL OFF
CP QUERY TIME

Then, whenever you entered
t

you would receive the CP time-of-day message, and you could no longer
use the truncation "T" for the CMS command TYPE. In order to see the
contents of a CMS file displayed at your terminal you would have to
enter at least "TY" as a truncation.

CONTROLLING KEYBCARD-DEPENDENT COMMUNICATIONS

You are dependent on your terminal for communication with VM/370: when
your virtual machine is waiting for a read either from the control
program or from your virtual machine operating system, you can not
receive messages until you press the Return key to enter a command or a
null line. If you are in a situation where you must wait for a message
before continuing your work, for example, if you are waiting for a tape
device to be attached to your virtual machine, you can use the CP
command SLEEP to lock your keyboard:

cp sleep

You must then press the Attention key to get out of sleep and unlock the
keyboard so you can enter a command.

If your virtual machine 1is in the CP environment when you issue the
SLEEP command, or if you issue the SLEEP command from the CMS
environment using the #CP function, your virtual machine is in the CP
environment after you press the Attention key. If your virtual machine
is in the CMS environment when you enter the SLEEP command (or if you
enter CP SLEEP), your virtual machine is in the CMS environment when you
press the Attention key once.

You can control the effect of pressing the Attention key or your
terminal with the CP TERMINAL command. If you specify:
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cp terminal mode cp

then, whenever you press the Attention key, you are in the CP
environment.

If you use the default terminal mode setting, which is VM, and then
you press the Attention key once, you cause a read to your virtual
machine; if you press the Attention key twice you cause a CP read, and
you are in the CP environment.

The effect of pressing the Attention key is also important when you
are executing a program. At times, you may wish to enter some CP
commands while your program executes, but you do not want to interrupt
the execution of the progran. If, before you begin your program you
issue the command

cp set run on

and then use the Attention key to get to the CP environment while your
program executes, the program continues executing while you communicate
with CP. The default setting for the RUN operand of the SET command is
off; usually, when you press the Attention key (twice) during program
execution, your program is interrupted.

SPECIAL CHARACTER SETS: If you are using a programming language or
entering data that requires you to use characters that are not on your
keyboard, you can select some characters that you do not use very often
and establish a translate table with the SET commanad. For example, if
your terminal does not have the special characters [ and ] (which have
the hexadecimal values AD and BD, respectively), you could issue the

commands

set input % ad
set input $ bd

Then, when you are entering data 1lines at your terminal, whenever you
enter the characters "%" or "$®, they are translated and written into
your file as "[" and "]Y. When you display these 1lines, the character
positions occupied by the special characters appear to be blanks,
because they are not available on your keyboard. If you want these
special characters to appear on your terminal in symbolic form, you
should issue the commands

set output ad %
set output bd $

so that when you are displaying lines that contain these characters,
they will appear translated as % and $ on your terminal. If you are
going to use the input and output functions together, you mnust set the
output character first; if you set the input character first, then you
are unable to set the output function.

If you are an APL user and have the special APL type font or the APL
3270 feature and keyboard, you can tell VM/370 to use APL translation
tables with the command

cp terminal apl on

Commands To Create, Modify, and Move Data Files and Programs

The CMS command language provides you with many different ways of
manipulating files. A file, in CMS, is any collection of data; it is
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most often a disk file, but it may also be contained on cards or tape,
or it may be a printed or punched output file.

COMMANDS THAT CREATE FILES

You create files in CMS by several methods; either specifically or by
default. The EDIT command invokes the CMS Editor to allow you to create
a file directly at your terminal. You must specify a file identifier
when you are creating a new file:

edit mother goose

In this example, the file has an identifier, or fileid, of MOTHER
GOOSE. The EDIT subcommand INPUT allows you to begin inserting lines of
data or source code into this file. When you issue the subcommands FILE
or SAVE, the lines that you have entered are written into a CMS disk
file.

Files are «created, and sometimes named, by default, with the
following types of commands:

o Commands that invoke programming language processors or compilers.
For example, if you issue the command

assemble myfile

the assembler assembles source statements from an existing CMS file
named MYFILE ASSEMBLE and produces an output file containing object
code, as well as a listing. The files that are created are named:

MYFILE TEXT
MYFILE LISTING

o Commands that load CMS files onto a disk from cards or tapes. These
comnmands are READCARD, TAPE LOAD, and DISK LOAD.

e The LISTFILE and LISTIO commands with the EXEC option create files
named CMS EXEC and S$LISTIO EXEC which you can execute as EXEC
procedures.

e The TAPPDS and TAPEMAC commands create CMS disk files from O0S data
sets on tape. If the data set 1is a partitioned data set, the TAPPDS
command creates individual CMS files from each of the members; the
TAPEMAC command creates a CMS macro library, called a MACLIB, from an
0S macro library.

¢ The MOVEFILE and FILEDEF commands, used together, can copy O0S or DOS
data sets or files into CMS files; they can also copy files from
cards or tapes.

e CMS/DOS commands SSERV, ESERV, RSERV, and PSERV copy DOS files from
source statement, relocatable, and procedure 1libraries into CMS
files.

e Some CMS commands produce maps, or 1lists of files, data sets, or
program entry points. For example, if you issue the command

tape scan (disk
A CMS disk file named TAPE MAP is created that contains a list of the

CMSs files that exist on a tape attached to your virtual machine at
virtual address 181.
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Some commands create new files from files that already exist on your
virtual disks. The creation may involve a simple copy operation, or it
may be a combining of many files of one type intc a 1larger file of the
same or a different type:

o The COPYFILE command, in its simplest form, copies a file from one
virtual disk to another:

copyfile yourprog assemble b myprog assemble a

» The MACLIB and TXTLIB commands create libraries from MACRO or COPY
files, or from TEXT (object) files.

o The SORT command rearranges (in alphameric sequence) the records in a
file and creates a new file to contain the result. You have to
specify the name of the new file:

sort nonseq recs a seq recs a

o The GENMOD command creates, from object modules that you have loaded
into your virtual storage area, nonrelocatable modules. Por example,
the commands

load test
genmod payroll

create a file named PAYROLL MODULE, which you can then execute as a
user-written CMS command.

s The DOSLKED command creates or adds members to DOSLIBs, which are
libraries containing link-edited CMS/DOS program phases.

e The UPDATE command creates an updated source file and special update
files when you use it to apply updates to your source programs.

COMMANDS THAT MODIFY DISK FILES
You can use the CMs Editor to modify existing files on your virtual
disks. You issue the EDIT command, giving the file identifier:

edit old file

CMS Editor subcommands allow you to make minor specific changes or
global changes, which can affect many lines in a file at one tinme.

The MACLIB and TXTLIB commands also allow you to modify CMS macro and
text libraries. You can add, delete, or replace members in these
libraries using these commands.

The COPYFILE command has some options that allow you to change a file
without creating a new output file. For example, if you enter the
command

copyfile my file a (lowcase

then all of the uppercase characters in the file MY FILE are translated
to lowercase.

You can change the file identifier of a file wusing the RENAME
command:
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rename test file a1 good file at
The ERASE command deletes files from your virtual disks:
erase temporary file b1

For additional examples of CMS file system commands, see "“Appendix D:
Sample Terminal Sessions."

COMMANDS TO MCVE FILES

You can use CMS commands to transfer a data file from one device or
medium to another device of the same or of a different type. The types
of movement, and the commands to use, are described briefly here and in
detail in "Section 7. Using Real Printers, Punches, Readers, and
Tapes."

If you need to transfer files between virtual machines, you can use
the PUNCH or DISK DUMP commands to punch virtual card image records.
These are then placed in the virtual card reader of the receiving
virtual machine.

Before you use either of these commands, you must indicate the output
disposition of the files. You do this with the CP SPOOL command:

cp spool 004 to mickey
Then, you can use the PUNCH command to punch virtual card images:

punch acct records
The file ACCNT RECORDS is spooled to the userid MICKEY's virtual card
reader. If the CHMS file you are transferring does not have fixed-
length, 80-character (card image) records, you can use the command

disk dump acct records

The CMS TAPE command allows you to dump CMS files onto tape, or to
restore previously dumped files:

tape dump archive file
tape load archive file

VM/ 370 also provides a special utility program, DASD Dump Restore,
that allows you to dump the entire contents of your virtual disk onto a
‘tape and then later restore it to a disk. You might wuse this progranm,

invoked by the DDR command in CMS, to back up your data files before
using them to test a new program.

COMMANDS TO PRINT FILES AND PUNCH CARDS

The commands that you use most often +to print and punch CMS files are
the commands PRINT and PUNCH. For exanmple,

print myprog listing
prints the contents of the LISTING file on the system printer, and

punch myprog assemble
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punches the assembler language source statement file onto cards. You
can also punch members of MACLIBs and TXTLIBs:

punch cmslib maclib (member fscb

Some CMS commands have a PRINT option, so that instead of having some
kinds of output displayed at your terminal or placed in a disk file, you
can request to have it printed on the real system printer. For example,
if you want a list of the contents of a macro library to print, you
could issue the command

maclib map mylib (print

You can see the contents of a file displayed at your terminal by
asing the TYPE command:

type week3 report

You can specify, on the TYPE command, that you want to see only some
specific records in this file:

type week3 report a 1 20

Commands To Develop and Test OS and CMS Programs

Use CMS to prepare programs: you can create them with the CMS Editor, or
write them onto your CMS disks using any of the methods discussed
above. You can also assemble or compile source programs directly from
cards, tapes, or 0S data sets. If your source program is in a CHMS disk
file, then during the development process you can use the editor to make
corrections and updates.

To compile your programs, use the assembler or any of the language
processors available at your installation. If your program uses macros
that are contained in either system or private program libraries, you
mnust make these libraries known to CMS by using the GLOBAL command:

global maclib cmslib asmlib

In this example, you are using two 1libraries: the CMS macro library,
CMSLIB MACLIB, and a private library, named ASMLIB MACLIB.

The output from the compilers, in relocatatle object form, is stored
on a CMS disk as a file with the filetype of TEXT. To 1load TEXT files
into virtual storage to execute them, use the LOAD command:

load myprog

The LOAD command performs the linkage editor function in CMS. If
MYPROG contains refe