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This publication provides general users with the basic infor-
mation they need to use the CP and CMS command
languages of VM/370. General users are those users who
program, test, and execute applications in a virtual machine.

VM/370 (Virtual Machine Facility/370) is an operating
system that manages the resources of a single System/370
computer so that multiple computing systems (virtual
machines) appear to exist. VM/370 consists of a Control
Program {CP), which manages the real computer, a Con-
versational Monitor System (CMS), which is a general-
purpose conversational time-sharing system that executes
in a virtual machine, and a Remote Spooling Communica-
tions Subsystem (RSCS), which spools files to and from
geographically remote locations.

This publication has two parts and several appendixes.
Part 1 is the usage information; it contains the rules for
using the command languages and information about vir-
tual disks, CMS files, and virtual machine operation.

Part 2 is the reference information; it describes each of the
CP and CMS commands for general users. The appendixes
include information about the functions of VM/370
commands, problem program debugging, the CMS Batch
Facility, CMS macro instructions, and CMS filetype and
filemode conventions.
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Introduction to Virtual Storage in System/370, Order
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This publication is an introduction to, and
a user's guide and reference manual for,
all general users of the VM/370 command
languages (CP and CMS).

It contains only those commands
available for general users; other commands
are listed in the publications IBM Virtual

Machine PFacility/370: Operator's Guide,
Order No. GC20-1806, IBM Virtual Machine
Facility/370: System Proqrammer's Guide,
Order No. GC20-1807, and IBM Virtual
Machine Facilitys/370:  Remote  Spooling
Communications Subsystem (RSCS) User's

Guide, Order No. GC20-1816.

The publication is organized in two
parts: "Part 1: Usage Information" and
"Part 2: Reference Information".

Part 1 has six sections:

Introduction and General
of general concepts

"Section 1:
Concepts" is a summary

you should be familiar with when you are
using VM/370.

"Section 2: The VM/370 CP and CMS
Command Languages" describes the VM/370

command environments, the general structure

of the command language, and, in general,
how to use the features of the VM/370
command languages to help you solve

programming problems.

"Section 3: CMS Virtual Disks and How to
Use Them" describes the virtual disk system
for your virtual machine and how to use
it.

"Section 4: The CMS File System®
describes the file as it is used in the CMS
system. This section gives you information
on how to create and name a file, how files
are used in the system, and how CMS handles
0S data sets and DOS files.

Writing and Executing a
Sample Program Using CMs™ is an
introduction to the VM/370 interactive
programming environment. In this section,
you are given a program that you can enter
at your terminal as you read the book.
Together with the information in the four
preceding sections, this sample program
should provide you with the basic
information you need to use your virtual
machine and its interactive capabilities.

"gsection 5:

Operation"
virtual

Virtual Machine
operation of a

"Section 6:
describes the
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Preface

machine. It includes information about the
virtual machine console, attaching devices,

handling tape drives, 1loading operating
systems, spooling the console, reading
cards, printing, punching, disconnecting

the terminal, and alternating execution of
operating systems in one virtual machine.

Part 2 is in two sections:

"Section 7: Format and Usage Rules for
CMS Commands" and "Section 8: Format and
Usage Rules for CP Commands" provide you
with all the information you need to use
the commands and facilities of VM/370.
Also included is a summary of the
notational conventions used to describe the
commands.

The "Appendixes" include more reference
information. They include a 1list of the
functions performed by VM/370 commands,
information on how to debug wusing VM/370,

how to use ‘the CMS Batch Facility, a list
of macros you can use with the VM/370
assembler, a chart showing the filemodes

manipulated by CMs
of filetypes reserved

related to files
commands, and a list

by VM/370.
In this publication, the following

terminoclogy is used:

e 13330 series™ is used +to refer to the
IBM 3330 Disk Storage Models 1, 2, and
11, and the IBM 3333 Disk Storage and

Control Models 1 and 11.

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

e 3270 refers to the 3277 Display
Station.
e Any information pertaining to the IBM

2741 terminal also applies to the IBM
3767 terminal unless otherwise noted.

For a glossary of VM/370 terms see the
IBM Virtuwal Machine Facility/370: Glossary
and Master Index, Order No. GC20-1813.

PREREQUISITE PUBLICATIONS

You should be familiar with the information
in the publications 1listed on the front
cover before you use this publication.



If the 1IBM 3767 Communication Terminal
is a wvirtual console, the publication IBM
3767 Operator's Guide, Order No. GA18-2000,
is also a prerequisite.

COREQUISITE PUBLICATIONS

The information in the
publications describes certain
facilities in greater detail
examples than can be
publication:

following

vM/370
and with more
contained in this

IBM virtual Machine Facility/370:

EDIT Guide, Order No. GC20-1805

EXEC User's Guide, Order No. GC20-1812

System Programmer's
GC20-1807

Guide, Order No.

System Messages, Order No. GC20-1808

Order No.

GC20-1813

Remote Spooling Communications
Subsystem (RSCS) User's Guide, Order
No. GC20-1816

0S/VS-VM/370 Assembler Programmer's Guide,

order No. GC33-4021

References in text to titles of
prerequisite and corequisite VM/370
publications will be given in abbreviated
form.



VM/370 MEASUREMENT FACILITY

New: Program Feature

A new class G command, INDICATE, allows you

to display, at your terminal, certain
system load conditions and your virtual
machine's use of system resources. The
following changes to this manual reflect

this support:

Rules for
include the

e Wgsection 8: Format and Usage
Cp Commands" is updated to
new INDICATE command.

e M"Figure 34. Commands Accepted from Each
User Class" is updated.

e UWFigure 35. CP Command

updated.

Summary" is

e W"Figure 44, Commands for System and
Hardware Analysis" is updated.

VM/VS HANDSHAKING FEATURE

New: Programming Feature

The VM/VS
communication

Handshaking feature is a

path between VM/370 and
0s/vs1 that makes each system control
program aware of certain capabilities and
requirements of the other. The following
changes to this manual reflect this
support:

e A new operand, PAGEX, is added to the CP
SET command.

e The response for the CP
command line is updated.

QUERY SET

e M"Figure 34. Commands Accepted from EAch
User Class" is updated.

e UWFigure 41 Commands for Virtual Machine

Control is updated.
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Summary of Amendments
for GC20-1804-3
VM/370 Release 2 PLC 13

IBM 3270 REMOTE SUPPORT

New: Program Feature

vM/370 now supports the IBM 3270
Information Display System as a remote
virtual machine console attached via
nonswitched point-to-point lines to a 2701
Data Adapter Unit, 2703 Transmission
Control Onit, or 3704/3705. Communications
Controller in emulation mode. The remote
3270 user also has the capability of
copying an entire screen display on a 3284,

3286, or 3288 Printer at the remote
location.
The following changes to this manual

reflect this new support:

e M"gsection 7.
CMS Commands" is
additional operands
the EDIT command.

Format and Usage Rules for
updated to reflect
and subcommands of

e "gSection 8. Format and Usage Rules for
CP Commands" is updated to include the
COPY function of the SET command.

e "Pigure 34. Commands Accepted from Each
User Class", "Fiqure 36. Commands to
Control a Terminal Session", and "Figure
42, Commands to Control VM/370" are

updated to reflect additional operands
to the NETWORK, QUERY, and SET
commands.

NEW OPERANDS FOR SET COMMAND

New: Program Feature

operands to the SET command
"Section 8: Format and Usage
Rules for CP Commands" allow the virtual
machine user to enable and disable the
ECMODE and/or ISAM options, dynamically.

Two new
described in
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NEW OPERAND FOR SLEEP COMMAND

New: Program feature

A delay time interval may now be specified
as an operand on the SLEEP command line.
The use of this optional operand causes the
virtual machine to automatically awaken at

the end of the specified time interval.
The new command format is described in
"Section 8: PFormat and Usage Rules for CP

Commands",

MISCELLANEOUS

This Technical Newsletter contains other
minor technical and typographic changes.



NEW DEVICE SUPPORT

S

£

eW: Program Feature

The IBM 3340 Direct Access Storage Facility
is now supported by VM/370. This support
includes Rotational Position Sensing (RPS)
and the 3348 Data Module, Models 35, 70 and
70F (supported as a Model 70) . The
following changes to this manual reflect
this support:

statements and
Dump Restore

e The control
the DASD
updated.

messages of
program are

e T3340 is a new operand for the CP DEFINE
command.

e The device
for the CP QUERY
line is updated.

type field in the response
VIRTUAL DASD command

VM/370 supports the IBM 3767 Communication
Terminal (at 300 bps) operating as an IBM
2741 Communication Terminal only. No
coding changes vere necessary; the
following changes to this manual reflect
this support:

e The list of prerequisite publications in
the Preface is updated.

e "The Terminal: Your Virtual Conscle"
discussion in "Section 5: Writing and
Executing a Program Using VM/370%" is
updated.

e The discussions of the BLIP and AUTOREAD
functions of the CMS SET command are
updated.

e The discussion of the APL operand of the
CP TERMINAL command is updated.

READING DOS FILES FROM DOS DISKS

New: Programming Feature

Using 0S macros, CMS can now read DOS files
that reside on DOS disks. No DOS macros
are simulated. The following changes to
this manual reflect this support:

Summary of Amendmen:.s
for GC20-1804-3
VM/370 Release 2 PLC 11

e mnsection 4: The CMS File

updated.

System" is

e The CmMs ACCESS, FILEDEF, LISTDS,
MOVEFILE, and STATE command descriptions
in "Section 7: Format and Usage Rules
for CMS Commands" are updated.

e M"Pigure 37. Commands to Develop Progranms
and Process Data" is updated.

CMS ZAP SERVICE PROGRAM ENHANCED

New: Program Feature

The CMS ZAP service program is enhanced so
that it can now modify or dump TXTLIB and
MODULE files in addition to LOADLIB files.
"Fiqure 13. CMS Command Summary" is updated
to reflect this support. This service
program is intended for use by systenm
support personnel only.

NEW SUBSYSTEM SUPPORTED AS VM/370 COMPONENT

New: Component

The Remote Spooling Communications
Subsystem (RSCS}) 1is now supported as a
VM/370 component. RSCS transmits spool

files across a teleprocessing network to
and from remote stations. Remote stations
supported include HASP- and ASP-type batch
processors and work stations. The new
component is a control program designed to
run in a virtual wmachine dedicated to
remote spooling. The following changes
reflect this support:

e The Preface is updated.

e wngection 1: Introduction and General
Concepts" is updated.

e "Pigure 34. Commands Accepted from Each
Privilege Class" is updated.

"Figure 35. CP Command Summary" is

updated.
e The CP CHANGE, DEFINE, DETACH, ORDER,
SET, SPOOCL, and TRANSFER command

descriptions are updated.




e A new CP command, TAG, is described.

e WuFigure 36. Commands to Control a

Terminal Session" is updated.

e M"Figure 43. Commands for
Control" is updated.

spooling

e “pppenidx C: Using the CHMS Batch

Facility" is updated.

ENHANCEMENT FOR THE VIRTUAL MACHINE

New: Program feature

channel
¥sS1, and

block
machine.
increase

Programs using block multiplexer
operations (for example, DOS/VS,
Vs2) can now be executed in
multiplexer mode on the virtual
This virtual machine option may
the throughput of the virtual machine's
operating system because it allows the
overlap of SIOs to virtual devices without
encountering the channel busy condition.
The following changes to this publication
reflect this support:

e "Fiqure 34. Commands Accepted from Each
Privilege Class" is updated.

e The CP DEFINE and QUERY commands have a
new operand, CHANNELS.

MISCELLANEOUS

Numerous minor editorial changes have been

made; these are too numerous to mention.
However, a 1list of the major editorial
changes and all miscellaneous technical
changes follows.

"part 1: Usage Information" has many
editorial changes. In addition, several
sections about the operation of virtual

machines and CMS, which were in the VM/370:
Guide, are

now included in Part 1:

e Additional information about the
terminal mode of operation, attention
interrupts, and the CMS command search
order is included in "Section 2: The
VM/370 CP and CMS Command Languages."

e Additional information about accessing
CMS disks 1is added to "Section 3: CMS
Virtual Disks and How to Use Them."

e Additional information about compiling
programs under CMS and tape handling in

CMS is included in "Section 4: The CHMS
File System."
e Additional information about entering

the continuation character in column 72
is included in "Section 5: Writing and
Executing a Sample Program Using CMS."

e A new section, "Section 6: Virtual
Machine Operation"™ is added to Part 1.

wpart 2: Reference Information™ has the
following changes:

e The "Notational Conventions"® section is
expanded.

e "Pigure 13. CMS Command
contains editorial changes.

Summary"

e The following CMS command descriptions
are clarified:

-ACCESS

-ASSEMBLE

-COMPARE

-COPYFILE

-DDR control statements

-EDIT

~ERASE

-EXEC

-FILEDEF

-FORMAT

-GENDIRT

-GENMOD

-GLOBAL

-INCLUDE (Two new
NODUP, are described)
-LISTFILE

-LOAD (Two new options, DUP
are described)

-PRINT

~PUNCH

-QUERY

-READCARD

-RELEASE

-RENAME

-RUN

~SET

<~START

-STATE

—-SVCTRACE

-SYNONYM

-TAPE

-TAPPDS

-TXTLIB

-TYPE

-UPDATE

options, DUP and

and NODUP,

e "Figure 17. Summary of EDIT Subcommands
and Macros" contains editorial changes.

e Two previously undocumented immediate
commands RO and SO are now included. SO
temporarily suspends the recording of
trace information and RO restarts
tracing that was suspended via the SO
command.



"Figure 33. cp Privilege Class
Descriptions" is updated.

"Figure 34. Commands

Fo P .

A d from Each
Priviiege Class* is ref d

e
+ o
TEU.

ccept
ormat

"Figure 35. CP
updated.

Command Summary" is

The following CP command descriptions
are clarified:

-#CP
-CLOSE
-Cp
-DEFINE
-DISCONN
-DISPLAY
-DUMP

-EXTERNAL
~IPL
-LINK
~LOGOFF

_uOGOE

-MESSAGE
-QUERY
-SET
-TERMINAL
-TRACE
-TRANSFER

The RDTAPE and PRINTL macro descriptions
in “Appendix D: CMS Macro Instructions®
are clarified.

“Figure 48. Reserved Filetypes" is

updated.



NETWORK
PARTITIONED EMULATION PROGRAM (PEP) SUPPORT

CMS EDITOR LINE RENUMBERING FEATURE

New: Program Feature

A new CMS Editor subcommand recomputes
the line numbers of VSBASIC and FREEFORT
scurce files. "Figure 13. Summary of
EDIT Subcommands" and the EDIT command
error messages in "Section 6: Format
and Usage Rules for CMS Commands" were
changed to support this feature.

3704/3705 COMMUNICATIONS CONTROLLERS
CONTROL PROGRAM (NCP) AND

New: Program Feature

VM/370 now support all three of the
3704/3705 control programs:

e Enulation Program (EP)

e Network Control Program (NCP)

» Partitioned Emulation Program (PEP)
this

The following reflect

support

changes

e The Preface is updated to remove the
statement 1limiting support of the
3704/3705.

"rFigure 9. CHS Command Summary® in
"Section 6: Format and Usage Rules
for CMS Commands" is updated.

Summary of Amendments
for 6C20-1804-2

as updated by GN20-2640
VM/370 Release 2 PLC 4

"Fiqure 31. CP Command Summary" in
"Section 7: Format and Usage Rules
for CP Commands" is updated.

The DIAL, DISCONN, LOGON and LOGOFF
descriptions in "Section 7: Format
and Usage Rules for CP Commands" are
updated.

"Figure 38. Commands to Control
VM/370" in "Appendix A: PFunctions of
VM/370 Commands" is updated.

"Figure 43. Disk Determination" in
"Appendix E: Disk Determination
(Filemode Management) " is updated.

"Pigure 44. Reserved Filetypes" in
"Appendix F: Reserved Filetype
Descriptions" is updated.

MISCELLANEOUS

Changed:

Documentation Only

section 7 is
pages to read
Usage Rules

The running foot for
corrected on the TNL
"Section 7: Format and
for CP Commands"

The Index is corrected.



New: Documentation Change

Part 1 of the publication has been
changed to include information on
general concepts for VM/370 users, on
the CP and CMS command languages, on the
CMS disk system, and on the CMS file
systen. Also, there is an example
program for use as an introduction to
the interactive processing capabilities
of VM/370.

GENERAL CHANGES TO PUBLICATION

Changed: Documentation expanded

Editorial changes have been made
throughout the publication to clarify
usage.

New: Documentation Change

In Section 6, "Format and Usage Rules
for CMS Commands"™, the error messages
and return codes have been included in
the command descriptionms.

CHANGES TO CMS COMMANDS

SYNONYM COMMAND

Updated to charify use of the command.
Changed: Program Feature

ACCESS COMMAND

Updated to <clarify its use with OsS
Read/Only disk.

DDR COMMAND

Updated to support 9-track 6250 bpi
tapes and 3330 Model 11 disks.

EDIT COMMAND

Updated to support new subcommands for
graphic display devices.

FILEDEF COMMAND

Updated to reflect new support for
dynamic entry of a data set name and for

Summary of Amendments
for GC20-1804-2
VM/370 Release 2 PLC 1

nevw options MEMBER and CONCAT. Also,
6250 bpi tapes are now supported by
FILEDEF.

GLOBAL COMMAND

Updated to support use of the new
FILEDEF CONCAT option.

MOVEFILE COMMAND

Updated to include support for accessing
0S data sets.

QUERY COMMAND

Updated to include support for querying
the status of 0S disks accessed by CHMS.
SET COMMAND

Updated to include support for setting
conditions for use with a display
terminal.

STATE COMMAND

Updated to include support for verifying
the existence of an 0S disk accessed by
CHMS.

TAPE COMMAND

Updated to include support for 6250 bpi
tapes.

UPDATE COMMAND

Updated to allow flexibility in format
specification of auxiliary files.

New: Program Feature

ASSEMBLE COMMAND

Updated to reflect the new options for
the assembler and to clarify use of the
command.

LISTDS COMMAND

Added to the system: Lists information
about data sets on 0S disks accessed by
cus.



* (asterisk) COMMANRD

Updated to clarify its use.

ADSTOP COMMAND

Updated to clarify use of the VM/370
virtual machine assist feature with
ADSTOP.

CHANGE COMMAND

Updated to clarify use.
CLOSE COMMAND

Updated to clarify use.
DISCONN COMMAND
Updated to clarify use.
IPL COMMAND

Updated to clarify use.
LOGOFF COMMAND

Updated to clarify use.
LOGON COMMAND

Updated to clarify use.
REWIND COMMAND

Updated to clarify use.
SET COMMAND

Updated to clarify use.
SLEEP COMMAND

Updated to clarify use.
TRACE COMMAND

Updated to clarify use.

DEFINE COMMAND

Updated to include support for the GRAF
operand. GRAF allows you to define a
temporary graphic device for your
virtual machine.

DISPLAY COMMAND

Updated to allow you to specify a range
of registers or storage.

DUMP COMMAND

Updated to allow you to specify a range
of registers or storage.

MESSAGE COMMAND

Name of the MSG command has been changed
to MESSAGE.

QUERY COMMARD

Updated to support GRAF, and PFnn
operands. These new operands allow you
to gquery the status of console spool
files, display terminals, and program
function keys, respectively.

SET COMMAND

Updated to include support for the
ASSIST and PFnn options. ASSIST invokes
the virtual machine assist feature; PFnn
allovs you to define functions
associated with program function keys on
a graphic display terminal.

SPOOL COMMAND

Updated to support the * (asterisk)
character option. * specifies a
universal spooling class which allows
your virtual reader to read all classes
of spool files.

Also, the CLOSE, FOR, and PURGE options
are supported.

TERMINAL COMMAND

Updated to clarify use. Also, updated
to reflect support for the MODE operand,
which allows you to set the mode of your
terminal to either CP mode (Control
Program) or VM (virtual machine).

TRANSFER COMMAND
Updated to support the FROM userid

operand, which allows you to reclaim a
file that you spooled to another user.



Neu: Program Feature
#CP COMMAND

Added to allow you to enter CP commands

from a virtual wmachine environment
without issuing an interrupt.

ATTN COMMAND

Added to allow an attention interrupt to
be entered at the keyboard.

CP COMMAND

Added to allow entry of the characters
"CP" while processing in the CP command
environment.

REQUEST COMMAND
Added to allow you to enter an attention

interrupt at the keyboard of you virtual
console.
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Part 1: Usage Information

This part of the publication contains rules and informatior to help you
use all of the facilities of VM/370. It contains six sections.

"Section 1: Introduction and General Concepts" is a summary of
general concepts you should be familiar with when you are using VM/370.

"Section 2: The VM/370 CP and CMS Command Languages"™ describes the
VM/370 command environments, the general structure of the command
language, and how you can use the features of the VM/370 command
lanquages to aid you in solving programming problems.

"Section 3: CHMS Virtual Disks and How to Use Them" describes the
virtual disk system for your virtual machine and how to use it.

"Section 4: The CMS File System" describes the file as it is used in
the CMS system. This section gives you information on how to create and
name a file, how these files are used in the system, and how CMS handles
0S data sets and DOS files.

“Section 5: Writing and Executing a Sample Program Using CMS" is an
introduction to the VM/370 interactive programming environment. In this
introductory section, you are given a program that you can enter at your
terminal as you read the book. Together with the information in the four
preceding sections, this sample program should provide you with the
basic information you need to use your virtual machine and its
interactive capabilities.

"Section 6: Virtual Machine Operation" contains additional
information about operating virtual machines. This information
generally applies to non-CMS virtual machines and includes an example of
alternately executing CMS and another operating system in the same
virtual machine.
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Section 1: Introduction and General Concepts

This section is a summary of general concepts that are useful to you
when you are using VM/370. It is a prologue to the following sections,
which describe how to use virtual disks, and how to use the CMS file
system.

Virtual Machine Facility/370 (VM/370) is a system control progranm
that controls “virtual machines.® A virtual machine is the functional
equivalent of a real machine, but where the real machine has lights to
show status, and buttons and switches on the real system console to
control it, the virtual machine has a virtual system console to display
status and a command language to start operations and control them. The
virtual system console 1is your terminal; there are three command
languages, the CP, CMS, and RSCS Command Languages. Using your terminal
(as a virtual console) and the command languages, you have many of the
capabilities of the operator of a real machine.

VM/370 Control Program (CP), the Conversational Monitor System (CMS),
and the Remote Spooling Communications Subsystem (RSCS)

vM/370 has three components: the Control Progranm (cp), the
Conversational Monitor Systenm (Cus), and the Remote Spooling
Communications Subsystem (RSCS). CP controls the resources of the real
machine; that is, the physical machine in your computer room. CMS is the
conversational operating system designed specifically to run under CP.
RSCS is a subsystem designed to supervise transmission of files across a
teleprocessing network controlled by CP. This section describes CP and
CMS; for information about RSCS, see the VM/370: Remote Spooling
Commpunications Subsystem (RSCS) User's Guide.

THE VIRTUAL MACHINE

The virtual machine is a software counterpart of a real machine. Its
control program can be any of those supported by VM/370. These are
listed in the VM/370: Introduction.

The virtual machine components are the virtual system console (your
terminal), a virtual CPU, virtual storage, and virtual channels and
input/output (I/0) devices.

Your virtual machine is a logical extension of the real computer. The
virtual machines are defined in the VM/370 directory, which is a list of
all the virtual machines logically extended from the real machine. Each
entry in the ©VM/370 directory 1lists the configuration of a virtual
machine.

Your Virtual Disks

A virtual disk is a logical subdivision of a real disk. For practical
purposes, it is the same as a real disk on a real machine. Virtual disks
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have their own device addresses and cylinder numbers. Each CMS virtual
disk has a Master File Directory that 1lists each of the files contained
on it.

The size of your virtual disks is defined in the VM/370 directory
entry for your virtual machine. The virtual disk can be equal to or
less than the size of the real disk. For CMS, the maximum size of a
virtual disk is less than the real disk and varies with the device type.
If you need more space, your system programmer can give it to you by
redefining the number of cylinders, by defining more disks in your
VM/370 directory entry; or you can assign temporary disk (T-disk) space
for your virtual machine. With CMS, you can have up to ten virtual
disks logically attached to your virtual machine. These ten disks are
called the pn, B, C, D, E, P, G, S, Y, and Z disks and are described in
more detail in Section 3.

V8/370 Files

The file 1is the essential data unit in the VM/370 system. Programs,
program input, procedures, and any other type of data unit you want to
use on the system, are files in the VM/370 systenm.

In CMS, a file is a 1logically related group of records that you
create. Using the EDIT command, you can create and modify a file
yourself in the CMS command environment; using FILEDEF, you can define
0S data sets and DOS files as files for use under CMS.

spooling in VM/370

On a real machine, spooling is, in general, the process of transmitting
a unit record file from the CPU to a peripheral device for processing or
from a device to the CPU for processing. When the file is sent to the
peripheral device, the CPU is free for more wvork.

The concept of spooling also applies to virtual unit record 1I/0
devices. You process virtual unit record files in your virtual machine
and, while they are processing, transmit them to your virtual printer or
to your virtual punch., Your virtual machine is then available for more
work. This collection of data directed to your virtual printer or punch
is called a spool file. The output spool file can be transmitted to its
counterpart on the real machine, to your own reader, or to the reader of
another virtual machine. Thus, the spool file is waiting to be
processed by a real device or another virtual machine.

VM/370 expands the concept of spooling to include the creation of a
spooled console 1log which is a record of all of your virtual console
input/output, including CP commands and responses. This console spool
file can be sent to the real printer when you want a copy of it.

The Remote Spooling Communications Subsystem (RSCS) lets you transmit
files across a teleprocessing network to geographically remote locations
via the CP TAG and SPOOL commands. For details on how the network is
structured and operated, see the VM/370: Remote Spooling Communications
Subsystem (BSCS) User's Guide.
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THE CP AND CMS COMMAND LANGUAGES

You control your virtual machine using the CP and CHMS command languages.
Any virtual machine can use the CP command language; you can use the CHMS

command language only if your virtual =achkine coperating systez is CHs.

The CP Command Language

The CP command language gives you control of the devices attached to
your virtual machine. Many of the functions of a real computer console
are simulated via the CP command language. Also, there are commands
that provide spooling and disk-sharing capabilities.

CP commands fall into one or more privilege classes; this publication
provides information on only those commands that can be used by the
general user (class G) or any user (class any). General users are those
users who program, test, and execute applications on a virtual machine.
The CP command privilege classes available to your virtual machine are
defined in your VM/370 directory entry.

Using CP commands, you can send messages to the VN/370 system
operator and other users, modify the confiquration of your virtual
machine, and use the virtual wmachine input/output devices. CP commands
are available to all virtual machines under 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 CHMS Command Language

The CMS command language allows you to create, modify, debug, and, in
general, manipulate a system of files.

Many language processors can be executed under CMS: the assembler, VS
BASIC, 0S FORTRAN IV, OS COBOL, and 0S PL/I Optimizing and Checkout
Compilers. You can find a complete 1list of language processors that can
be executed under CMS in the VM/370: Introduction. CMS executes the
assembler and the compilers when you invoke them with CMS commands. The
ASSEMBLE command is described in this wmanual; the supported compiler
commands are described in the  appropriate Program Product

documentation.

The CMS EDIT command allows you to create and modify files; the EXEC
command helps you to create a procedure consisting of CP and CHS
commands, which has the conditional execution capability of a macro
language; the DEBUG command gives you several prograr debugging
subcommands.

Other CHMS 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.

Since you can invoke CP commands from within the CMS virtual machine

environment, the CP and CHMS command languages are, for practical
purposes, a single, integrated command language for CMS users.
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Section 2: The VM/370 CP and CMS Command Languages

This section describes the VM/370 command environments, the general
structure of the CP and CMS command languages, the user-defined
commands, command abbreviations, truncations, synonyms, and the command
search order.

The VM/370 system is comprised of the Control Program (CP) and the

Cconversational Monitor Svstem (CHS}. CP controls the real machine Yonu

LULITLOAGCAVUGae LVEaaALVA JJoUve vavas va WMACRaAauT e

can use CP commands to manipulate your virtual machine. CMS is an
interactive system designed specifically for use with CP for problem
solving and program development. CMS gives you a file system and the
commands required +to manipulate files, and the virtual disks on which
they reside.

There are two types of vM/370 commands: system commands and
user-defined commands. The system commands are those defined by the CP
and CMS command languages. User-defined CMS commands are those you
create yourself using the EXEC command or the LOAD and GENMOD commands.
User-defined CP commands are also allowed; your installation systenm
programmer must create them. The procedure is described in the VM/370:
System Programmer's Guide.

Depending on the way you are using the system, you may want to be in
a specific command environment. A command environment is the environment
of your virtual machine as defined by the command language subset you
are using. If you are using the CP command lanquage, you are in the CP
comnmand environment; if you are using CMS or another operating systeam,
you are in the virtual machine command environment.

Many commands can also have abbreviations and minimum truncations, as
defined by the system, and can have synonyms, which you define.

Since there are many types of commands, VM/370 provides a set of
conventions for searching through the system for a given command. For
example, you may have defined your own command with the same name as a
CMS system command, therefore, you must know which command actually
executes. The rules governing the search for the correct command are
contained in this section.

VM/370 Command Environments

There are two basic command environments: the CP command environment and
the virtual machine command environment.

The CP command environment is reached when you log on to VM/370 and
issue CP commands. Depending on the task you want to perform on your
virtual machine, you may want to switch in and out of this environment.
The means for entering and exiting from this environment are described
in "Interrupting the Execution of a Command" in this section.

You can find out which command environment you are in by entering a
null 1line (that is, pressing the Enter key, or equivalent, with no
data). VM/370 responds to a null line by displaying the current command
environment.
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The virtual machine command environment is the environment you reach
when you 1load your virtual machine with the CMS operating systea or
another operating system.

When you load CMS in your virtual machine, you can use both the CP
and CMS command languages. The CMS command environment has three
subcommand environments that are entered by means of the EDIT, EXEC, and
DEBUG commands.

The EDIT command places your virtual machine in the EDIT subcommand
environment, where you can use the CMS Editor to create and modify
files. In the EDIT subcommand environment, you can place your virtual
machine in either of two modes, the EDIT mode or the INPUT mode. EDIT
mode lets you modify a file; INPUT mode 1lets you create or add to a
file.

The EXEC subcommand environment is entered via the EXEC command. In
this environment, you execute procedures that contain combinations of CP
and CMS commands to perform the functions you specify. These procedures
are usually created in the EDIT environment.

The DEBUG command places your virtual machine in the DEBUG subcommand
environment, in which you can issue commands to display registers and
storage, specify breakpoints (address instruction stops), display the
contents of control words, and so on.

How to Enter CP and CMS Commands

A VM/370 command consists of a command name, usually followed by one or
more positional operands and, in some cases, by an option 1list. The
general form for the command line is:

? command name | [operand...] [ (option...[) ]]

You must use one or more blanks to separate each entry in the command
line unless otherwise indicated.

THE COMMAND KAME

The command name is an alphameric symbol of not more than eight
characters. 1In general, the names are verbs which describe the function
you want the system to perform. For example, you may want to find out
whether a certain wuser is logged on the VM/370 system. In this case,
you would use the CP QUERY command.

THE COMMAND OPERANDS

The command operands are keyvwords and positional operands of no more
than eight alphameric characters each. The operands specify the
information on which the system operates when it performs the command
function. For the QUERY command, for example, you could use the USER or
userid operand to find out vhether the user is on the systes.
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Some commands require no operands; others require several. You can
find each class G, class Any, and CHMS command with all of its operand
requirements in Part 2 of this publication.

You must write the operands in the order in which they appear in the
command formats in Part 2, unless otherwise specified. When you are
using CMS, blanks should be used to separate the last operand and the
option list.

THE COHBAND OPTIONS

The command options are keywords used to control the execution of the
command. The command formats in Part 2 show all the options for each
command.

The option list must be preceded by a left parenthesis; the closing
parenthesis is not necessary.

If conflicting or duplicate options are entered, the last entered is
the option in effect for the command. Bxceptions to this rule are the
CMS COPYFILE, FILEDEF, ERASE, and FORMAT commands. See the individual
descriptions of these commands in Part 2 for more information.

COMMENTS IN THE CP AND CMS COMMAND LANGUAGES

You can write comments with CP commands of the following types:
e Commands with no operands

e Commands with a fixed number of operands

e Commands ¥ith a single optional operand

a ca
an

o not write comme
per s i =an

ts with commands that have a variable number

n n 1]
d th con ds that have =ore than one coptional operand.
If you want to write comments with CMS commands, you enter then
following the closing parenthesis of the option 1list. The only
exception to this rule is the ERASE command, for which comments are not

allowed.
You can enter comments on your comsole by using the CP * command.
CHARACTER SET USAGE

CP and CHMS commands may be entered using a combination of characters
from six different character sets. The contents of each of the
character sets is described in Figure 1.
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T 1
| Character Set | Names | Symbols |
| |
| Separator { Blank | |
| | | |
| National | Dollar Sigm | $ |
| | Pound Sign | ] |
{ | At Sign | ? |
| . | | |
| Alphabetic | Upper Case | A -2 |
| | Lower Case | a -2z |
| | | |
| Numeric | Numeric | 0 -9 |
| | | |
| Alphameric | National | $, %, @ )
l | Alphabetic | A -2 |
| | | a -z (
[ | Rumeric | 0 -9 |
| | | |
| Special | | All other |
| | | characters |
[N ']

Pigure 1. Character Sets and Their Contents

How to Write User-Defined Commands

You can update existing commands and create your own commands using the
CMS EXEC command and the LOAD and GENMOD commands.

EXEC COMMANDS

The BEXEC command allows you to create an EXEC procedure that has the
effect of a command and which can be invoked by its filename, just as a
command is invoked. EXEC procedures can contain CP, CMSs, and
user-defined commands and provide a convenient way of generating a
predefined sequence of commands. You are implicitly specifying the EXEC
command when you issue the filename of the EXEC procedure.

There is one case when you must specify the EXEC command and its
associated filename explicitly: when an EXEC is nested within another
EXEC, the nested EXEC must be specified explicitly.

Certain EXEC control statements let you conditionally execute
statements within the procedure. You conditionally execute statements by
means of the &IF, §&LCOP, and §GOTO statements, similar to the
conditional and looping facilities found in high level languages.

You can find all the information you need to write EXEC commands in
the VM/370: EXEC User's Guide.

A special type of EXEC procedure called a PROFILE EXEC can be used to
set up a predetermined operating environment within CMS each time you
use your virtual machine. If you have a PROFILE EXEC it is executed
before the first command after you IPL CMS. It defines the conditions
you want while you are programming under CMS. For example, if you are an
assembler language programmer, you need the CMS, TEXT, and 0S macro
libraries accessed while you are processing. In your PROFILE EXEC, then,
you could issue a GLOBAL command to access these libraries automatically
vhenever you IPL the CMS operating systen.
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COMMANDS CREATED BY LOAD AND GENMOD

You can use the LOAD and GENMOD commands to create program modules. 2}
module is a relocatable file whose external references have been
resolved; that is, a module is a file that you can execute by invoking

its filenanme. The module filename is, effectively, a CMS coamand you
define for your own use.

A source program aust be assembled or compiled to produce an object
file that has a filetype of TEXT. The LOAD command loads the object
file into virtual storage in your virtual machine. When LOAD executes,
all external references for the file are resolved. You then use GENNOD
to create an absolute core-image of the file or files loaded in storage.
Its filetype is always MODULE. This core-image copy may then be used as
a CMS command by invoking its filenanme.

If you are creating a module containing more than one TEXT file, you
include the additional TEXT files with the INCLUDE command, then issue
the GENNMOD.

Truncating and Abbreviating Commands

To make the entering of commands on the keyboard more convenient, CP and
CMS allow many commands (as well as many operands and options) to be
used in a shortened fora. The shortened form can be either an
abbreviation or a truncation to its minimum form., Minimum truncationms
are shown within the format box and abbreviations are shown with the
description that follows the format box for all the command formats in
Part 2. T

In those formats, the wminimum truncation is shown in uppercase
letters in the command format box; the optional letters are shown in
lowercase. This rule holds for options and operands as well. A good
example of command truncation is the EDIT command. The format shows the
command hame as "Edit". This means you can enter the EDIT command in
any of the following foras:

EDIT

EDI

ED
E

E is the minimum truncation, but CMS accepts all of the above foras
for the command.

Abbreviations are shorter foras of commands and operands.
Abbreviations for commands are shown below the full name of the comsand
in the format box. Abbreviations for operands and options are shown in
the description of the individual operands and options that follow the
format box. For example, the operand READER has both a minimunm
truncation and an abbreviation. In the format box, it is shown as:

Reader

indicating the minimum truncation is R. In the discussion of the reader
operand that follows, it is shown as:

READER
RDR

indicating that the abbreviation is RDR.

Section 2: The VM/370 CP and CMS Command Languages 19



Synonyms for CMS Commands

Using the EDIT command, you can create a table of synonyms for both CMS
commands and commands you define yourself. You create the file using
the EDIT command in the fornm

EDIT filename SYNONYM

(the filetype must be SYNONYM). You then enter the records that will be
in the table, in the form

conmandname synonymname count

where ‘"commandname" is the name of the command for which you are
creating a synonym, "“synonymname" is the name of the synonym for the
compand name, and "count" is the number of characters you want to use as
a minimum truncation value for the synonynm.

In order to use the synonym table once you have created it and filed
it in your system, you must invoke +the SYNONYM command at the beginning
of every terminal session in which you want to use the table.

You can find a more detailed explanation of how to use the SYNONYNM
command in Section 7.

CMS Command Search Order

You can create a user-defined command (that is, a module or EXEC
procedure) which executes in your virtual machine and resides on disk.
To execute such a command or EXEC procedure, you only have to enter the
filename from the terminal. However, be aware of the CMS search order
for terminal input. Once a match is found, the search stops. The
search order is:

1. EXEC file on any currently accessed disk. (The CMS RUN command is
an EXEC file.)

2. Valid abbreviation or truncation for an EXEC file on any currently
accessed disk.

3. Nucleus resident or transient area command. (The nucleus resident
CMS commands are: CP, DEBUG, ERASE, GENMOD, INCLUDE, LOAD, LOADMOD,
START, and STATE. The transient commands are: ACCESS, COMPARE,
DISK, FILEDEF, GENDIRT, GLOBAL, LISTFILE, MODMAP, PRINT, PUNCH,
QUERY, READCARD, RELEASE, RENAME, SET, SVCERACE, SYNONYM, TAPE, and
TYPE.)

4. cCommand module on any currently accessed disk. (All the remaining
CMS commands are disk resident and execute in the user area.)

5. Valid abbreviation or truncation for nucleus-resident or transient
area command module.

6. Valid abbreviation or truncation for disk resident command.

For example, if you create an EXEC file with the same name as a disk
resident command, the CMS search always finds the EXEC file first.
Thus, the disk resident command is never executed.

Figure 2 shows more details of the command search order; you can find
a complete description of the search order in the VM/370: Systenm
Programmer's Guide.
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(/7 KEY IN A ~\3
\ COMMAND NAME
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EXECUTE
THE FILE
AND RETURN
CONTROL TO
CMS.
cms
EXEC
SEARCH
IS THE EXPAND THE
NAME AN ABBREV" NAME TO THE
IATION OR TRUNCATION FULL REAL
FOR AN EXEG NAME, EXECUTE
FILE IT, AND RETURN
CONTROL TO CMS.
-
s THE FILEAND
MogﬁréﬁmE RETURN CONTROL
TO CMS.
CcMS
MODULE
SEARCH
EXPAND THE
NAME AN ABBREV- NAME TO THE FULL
IATION OR TRUNCATION REAL NAME, EXECUTE
| FOR A MODULE IT, AND RETURN
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CP COMMAND CONTROL TO
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MESSAGE

| PFigure 2. How CMS Searches for the Command to Execute
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INTERRUPTING THE EXECUTICN OF A COMMAND

You can suspend the execution of a command in your virtual machine using
the Attention key (or 1its equivalent) on your terminal keyboard.
Functionally, the Attention key requests the Control Program to
interrupt the command currently executing, thus allowing you to key in
new input. The interrupt takes effect immediately in most cases, but
some commands complete execution before the interrupt takes effect.

The name and physical location of the Attention key varies with
different styles of terminals supported by VM/370. See the VM/370:
Terminal User's Guide for details on various styles of terminals.

Using the Attention key, you can switch command environments (that is,
switch from the CP to the VM command environment or vice versa), at the
same time you request an interrupt. What happens when you press the
Attention key depends on two factors: the command environment of your
virtual machine and the mode setting of your virtual console.

Your virtual machine can be in one of two command environments: the
CP command environment (CP) or the Virtual Machine command environment
(VM) . These environments are defined by usage. When you IPL an operating
system for your virtual machine, your virtual machine is in the VH
environment, otherwise, it is in the CP environment.

You set the mode of your virtual console using the CP TERMINAL
conmand. The MODE operand of this command allows you to set your virtual
console in either the CP or VM mode. These modes correspond, in
general, to the preceding command environments description. Each of the
terminals that can be used with the VM/370 system has a key that is the
equivalent of the Attention key on the 2741 (with which you signal an
attention interrupt). Unless otherwise noted, where the term "Attention
key" 1is used in this publication, the phrase "(or equivalent)" is
implied. The equivalent key on the 1050 terminal is the RESET LINE key;
on the 3270 terminal, the Enter key.

On a 3270 terminal you can signal an attention interrupt to the
virtual machine with the ATTN or REQUEST commands. Issuing the ATTN or
REQUEST commands on a 3270 is equivalent to pressing the Attention key
once on a 2741. On a 3270 terminal, pressing the Enter key is equivalent
to pressing the Attention key twice quickly on a 2741.

For a 3215, you press the Attention key once to signal an attention
interrupt to the virtual machine, then enter the #CP command to get to
CP mode.

How CP interprets attention interrupts issued by the virtual machine
users depends on whether the terminal mode is set to CP or VM.

The default mode setting for the primary system operator is:
TERMINAL MODE CP
If your default terminal mode is CP, or if you issued the above

command, pressing the Attention key one or more times forces your
virtual machine into CP mode.
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For all other users, the default mode setting is:

TERMINAL MODE VM

If the terminal mode is VM, pressing the Attention key once passes an
interrupt pending condition to the virtual machine operating systen.
Pressing the Attention key twice quickly (or pressing the 3270's Enter
key) places your virtual machine in CP mode.

If you execute CMS from a 3270 device, you must issue the ATTN or
REQUEST command if you are in CP mode and want to return to the virtual
machine mode.

The following two figures show the effect of an Attention interrupt
vhen your virtual console is in either VM or CP mode. Figure 3 shows
the action taken by VM/370 when your virtual console is in VM mode and
you press the Attention key. The first column represents the condition
of the terminal keyboard when you press the Attention key. The second
column represents the number of times you press the Attention key. If
your virtual comsole is in the VM mode, one Attention requests an
interrupt and two quick Attentions force your virtual machine to the CP
command environment. The third column represents the action VM/370
takes depending on the number of times you press the Attention key.
®"any" means that the effect of the Attention key is the same no matter
how many times you press it.

Rote: If the operator sets his terminal mode to VM and resets his
virtual machine, his console acts as described in the first state of
Figqure 3 (that is, more than one attention is required to unlock the
keyboard for CP input).
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| No.l

State of Terminal before | of | Resulting
Attention Key Pressed |ATTN| Action
Terminal idle; keyboard { 1 |Attention interrupt pending; virtual
locked; virtual machine | { wmachine running
running (
|

>1 |Keyboard unlocked for CP inmnput

Terminal receiving output
from virtual machine

1 |Attention interrupt pending; virtual
| machine running

>1 |Keyboard unlocked for CP input at
| completion of comnsole I/0

Keyboard unlocked for input| 1 |Device end (DE) and attention status

to virtual machine; no | | pending; virtual machine running?
data entered or all data | :
deleted { >1 |Unit exception (UE)status pending;

| | wvirtual machine running

Keyboard unlocked for input
to virtual machine; some
data entered

1 |Unit exception (UE) status pending;
| virtual machine running

>1 |Device end (DE) status pending;
| keyboard unlocked for CP input

—— e — — - — — ——— T o — — — T — " ——— )

|Keyboard locked; executing fjany |Attention ignored
| CP command |

|
|Keyboard locked; in SLEEP }any |Keyboard unlocked for CP input
| mode entered via command | |

l —_—
|Keyboard locked; in SLEEP |any |Virtual machine resumes execution
| mode entered via Diagnose| |

| instruction | |
1
|Terminal receiving output | 1 |Attention interrupt pending; virtual
| from CP but not from user| | machine running
command

1
{ >1 {Keyboard unlocked for CP input

Terminal receiving output |any |Output line canceled and in some

in response to CP command| | cases command output canceled
input; no data entered orj | virtual machine running

all data canceled | |

Keyboard unlocked for CP fany |Input line canceled; keyboard
input; some data entered | | unlocked for CP input

|
|
(
|
f
| Keyboard unlocked for CP fany |Attention interrupt made pending;
|
|
|
|
|
|

{1To perform this function on a 3270, position the cursor omne position
| to the left of the user input area (line 22, position 0) and press

| the Enter key.

[ 1

b o o . . . " S — — —— T . S - . —— T — G N e S G SR —  —— D W m— — D G — —— G —— —— —a G G . —— — — ——

FPigure 3. Effects of Attention Interrupt While Virtual Console 1Is Set
to the VM Terminal Mode
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Figure 4 showus
is in CP mode.

the action taken by VM/370 when
If your virtual console

your virtual console
is in CP mode and you press the

Attention key one or more times, you force the virtual machine to the CP

command environment.

1§ L
| State of Terminal before | Resulting |
| Attention key Pressed | Action i
I !
| Terminal idle; keyboard locked; jKeyboard unlocked for CP input |
{ virtual machine running | |
| |
|Terminal receiving output from |Keyboard unlocked for CP input I
| wvirtual machine | i
| i
|Keyboard unlocked for input to |Unit exception (UE) status pending; |
| to virtual machine; no data | keyboard unlocked for CP input |
| entered or all data deleted | 1
| |
|Keyboard unlocked for input to |Device end (DE) status pending; |
| virtual machine; some data | keyboard unlocked for CP input |
| entered | |
| |
|Keyboard locked; executing CP |Attention ignored |
| command | |
| - |
|Keyboard locked; in SLEEP mode |Keyboard unlocked for CP input |
| entered via command | |
| (
IKeyboard locked; in SLEEP mode |Virtual machine resumes execution |
| entered via Diagnose | |
| instruction | |
( |
| Terminal receiving output from |Keyboard unlocked for CP input |
{ CP but not from user command | |
| |
{Terminal receiving output in jOoutput line canceled and in somne |
| response to CP command | cases command output canceled |
i |
|Keyboard unlocked for CP input; |Attention interrupt made pending; i
| no data entered or all data | virtual machine running [
| canceled | i
| |
|Keyboard unlocked for CP input; |Input line canceled; keyboard |
| some data entered | unlocked for CP input |
[ N}
Figure Uu. Bffects of Attention Interrupt While Virtual Console 1Is Set
to the CP Terminal Mode
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Section 3: CMS Virtual Disks and How To Use Them

This section describes your virtual disk system and how you use it. It
describes how the disks are named, how they are accessed, when they need
to be formatted, hovw to access and release them and, in general, how to
manipulate them.

Your virtual machine can have many disks defined for it in the VM/370
directory, but it can have at most temn virtual disks logically accessed
at any time. Virtual disks are 1logical subdivisions of real disks; but
they can be considered real disks. EBach has its own virtual device
address, virtual cylinders, and for CMS disks, a Master File Directory,
which lists the files contained on the disk.

You can request the operator to attach an entire real disk to your
virtual machine. This real disk, once attached, is considered a virtual
disk. .

When your virtual machine is defined, the system programmer estimates
your disk storage requirements and allocates cylinders for your virtual
disks accordingly.

Virtual Disk Identifiers and Addresses

Virtual disks have disk identifiers and virtual addresses. The virtual
disk identifier (or filemode letter) is a single-letter specification of
A,B,C,D, B, P, G,S, Y, or 2. The disk identifier is a part of the
filemode specification used in the CMS command line. The virtual disk
address is a three-character hexadecimal number. The address can be
assigned permanently in the VYM/370 directory or temporarily via the CP
DEFINE command.

THE A-DISK

The A-disk is the primary user disk. It is a read/write disk which is
accessed when you begin your CMS terminal session. You can create,
store, and modify files using this disk. Usually, the address of the
A-disk is 191.

DISKS B THROUGH G, Y, AND 2

You may have several disks defined in your VM/370 directory entry.
During a terminal session you may want to make these disks a part of
your active virtual machine. In this case, you use the ACCESS command to
acquire a disk and give it a name. The identifiers B through G, Y and 2
are used to identify these disks.

If you have a virtual 192 disk defined for your virtual wmachine in
the VM/370 directory, or if you specifically define a virtual disk with
address 192 before loading CMS, that disk is accessed as your D-disk at
the time your A-disk is accessed.
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THE S-DISK

The S-disk is the system disk and is read-only. It contains the CMS
nucleus and disk-resident command modules. The Y and Z disks can be
extensions of the system disk, depending on your virtual wmachine
configuration. If you have 190 and 198 disks defined in your VM/370
directory entry, these are accessed as the S and Y disks after you IPL
CHMS.

Formatting Virtual Disks

Before you use your virtual disks, you must ensure that they have been
formatted. Each disk must be formatted the first time you use it; it
need not be formatted thereafter.

Use the CMS FORMAT command to format a virtual disk the first time
you use it. However, the FORMAT command erases the contents of the disk,
so you should take care not to issue FORMAT for a disk wvhose contents
you want to save.

Bach time you use the CP DEFINE command to attach a temporary virtual
disk to your virtual machine, you must issue the FORMAT command.

If you are formatting a disk to contain 0S or DOS files, use the
IBCDASDI virtual disk initialization program, which is described in the
VM/370: Operator's Guide.

Virtual Disk Addresses and How They Are Defined

You can have both permanent and temporary disks attached to your machine
during a terminal session. Permanent disks are predefined 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.

PERMANENT VIRTUAL DISKS

The VM/370 directory entry for your virtual machine defines the
permanent virtual disks. Bach disk has associated with it an access nmode
specifying whether you can read or write on the disk or only read froa
it. The virtual disk entries in the VM/370 directory may typically look
like the following:

MDISK 197 2314 000 050 CMS190 R
MDISK 198 3330 010 005 CHMS001 W
MDISK 194 3330 050 005 cCmHs192 W

The first two fields describe the device, virtuwal disk in this
example, and the virtual address of the device. 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
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vhich the virtual disk is defined and the seventh field is a letter
specifying the read/write mode of the disk. The MDISK control statement
of the Directory Service Program is described in the VM/370: Operator's
Guide.

Even though these devices are permanently attached to your virtual
machine, you must access them using the CMS ACCESS command before you
can use then.

DEFINING TEBPOEARY VIRTUAL DISKS

Using the CP DEFINE command, you can attach a temporary disk to your
virtual machine for the duration of a terminal session. Once attached,
the disk must be accessed using the CMS ACCESS command. For example, the
comnands below allow you to use a temporary G-disk.

define t3330 as 291 cyl 10
You should then format it using the CMS FORMAT command:
format 291 g

You should respond to the CMS response messages.

Accessing and Releasing Virtual Disks

Even though virtual disks may be defined in the VM/370 directory entry
for your virtual machine, you cannot use them until you access then.
There may be many disks defined in that entry, but your CMS virtual
machine may have access to only ten of them at a time. The CMS ACCESS
command allows you to logically access a virtual disk for your CMS
virtual machine.

Since you can have only ten virtual disks active in your CMS machine
at a time, you may vant to release a disk so that you can access

another. You use the CMS RELEASE command to logically release the
virtual disk from your CMS virtual machine, then access the new disk

using the ACCESS command.

Linking to Another User’s Virtual Disk
¥¥/370 lets you link to a virtual disk owned by another user. Use the CP
LINK command as shown in the example below:

link to bensid 193 as 194 r pass= go
This command links another user's virtual disk (whose address is 193) to
your virtual machine, where it has the address 194. The R specifies that
the disk can only be read and GO is the read password. BENSID is the
userid for the virtual machine to which you are linking.

You may also have another user's virtual disk defined in your VM/370
directory entry.

Once you have linked a disk to your virtual wmachine, use the CMS
ACCESS command to access it and give it a nanme.
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Extending One Virtual Disk from Another

Using the CMS ACCESS command, you can make one virtual disk a read-only
extension of another so that when you specify that a disk is to be read,
any extension to that disk is read also. For example, the command:

access 192 d/a
makes the D-disk an extension of the A-disk.

When one virtual disk is an extension of another, the extemsion disk
is, by definition, a read-only disk. However, you can respecify its
access status by issuing the ACCESS again, this time not extending the
D-disk from the A-disk.

access 192 4

Not only does extending one disk from another alter its access status,
it may also affect the search order for the disk accessed on your
systen.

When you issue a CMS command and specify * as the filemode, the
extensions set via the ACCESS command are not in effect, that is, the
search is in alphabetical order.

Only one level of disk extension is permitted.

Virtual Disk Search Order

When you specify a file to be acted upon in a CMS command, the default

(or standard) CMS search for that file is in alphabetical order; the
| A-disk first, B second, and so on. The standard search order 1is used
| vhen no mode letter is specified or implied. If a mode letter is
| specified or implied, the search order is first the given disk and then
| all the disks that are read-only extensions of the given disk (except
{ for certain commands, such as LISTFILE and TAPE DUMP, vwhich purposely
| ignore read-only extensions).

Read/Write Status of Virtual Disks: R/O and R/W

The read/write status for a virtual disk defines whether you can read or
| read and write on a disk on your virtual machine. You can access disks
| in tvwo ways: read-only, where files on that disk can only be read; and
| read/write, where files can be read and written.

i To access a disk, you must:

1. Identify a disk as part of your virtual machine configuration. If
the disk appears in your VM/370 directory entry it is already a
part of your virtual machine configuration. Also, you can make a
disk part of your configuration by issuing a CP LINK or DEFINE
command.

2. Identify the disk to CMS and assign it a file directory name. You
issue the ACCESS command after you load CMS to do this. The CHMS
ACCESS command associates a particular disk with a given file
directory name and, optionally, specifies which files on the disk
are to be used and specifies the disk as read-only.
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The following example shows how you add a temporary disk and a user
disk to your CMS virtual machine.

ipl cas

link dept637 230 197 r 12601
define t3330 as 192 cyl 5
format 192 d

access 197 b

First the LINK command adds a device at virtual address 197 to your
virtual machine. {The disk added is defined in the VE/370 directory for
a virtual machine with a userid of DEPT637 as device address 230 with a
read password of 12601.)

Then the DEFPINE command adds temporary disk space (from a CP pool of
such space) to your virtual machine at address 192.

The CHMS FORMAT command initializes the temporary disk area (192) in
the CMS format.

The ACCESS command activates the disk at virtual address 197 (similar
to VARY ONLINE in 0S) and assigns the disk the file directory name B.
The importance of the directory name was explained in the preceding
section "virtual Disk Search Order"

If ACCESS is not the first command entered after CMS is 1loaded, an
automatic ACCESS is performed to access a disk at device address 191 as
the A-disk.

Both CP and CMS can control read/write access to disks, as is
illustrated in Figure 5.

L] 1 ]
| | CMS ACCESS i
| | |
| CP  ACCESS | Read— | Read/ [
| | only | write |
| |
| Read-only | Read—only|Read—-only |
| Read/Write | Read-only|Read/Write}
L J

Figure 5. CP and CMS Disk Access

Access allowed by CP is determined by the VM/370 directory entry or
the form of LINK issued by a virtual machine operator for a particular
disk.

The read/write status of virtual disks can be controlled in several
vays:
e It can be specified explicitly in the VM/370 directory.
e It can be specified by the CP DEFINE command.
e 1A disk can be made read-only by extending it from another disk.
If the read/vwrite status is defined in the VM/370 directory, it is

either a read/write (R/W) or read-only (R/0) disk. R/W disks can be read
from and written on; R/0 disks only may be read.
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When you define a temporary disk at your terminal, that disk is
always a R/W disk.

The read/write status of a particular disk affects the way you use
it. R/0 disks cannot be written on. For example, you cannot use a R/0
disk to contain the output of a language processor.

You can find the read/write status of a file by issuing the QUERY
command with the DISK option.
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Section 4: The CMS File System

The file is the essential unit of data in the CMS system. A CMS file is
a logically grouped unit of data you define via a CMS command. This
section gives you information on how you can create a file and name it,
how files are used in the system, and how CMS handles 0S data sets and
DOS files.

Creating or Defining Files

You can create a file using the CMS Editor, which is invoked with the
CMS EDIT command., The Editor lets you create and modify a file on your
virtual disk. The FILEDEF command defines data sets created under an 0S
system such as 0S/VS1 or 0S/VS2 so that they can be recognized by CHMs.
You use 0S macros to perform I/0 operations for these data sets.

The files (or data sets) defined by FILEDEF can be 0S data sets
created by an 0S system, DOS files created by a D0OS system, or files
created under CMS using 0S macros simulated by CMS and residing on a CMS
virtual disk. You can then access them under CMS just as you do files
you create using the Editor. Files may also be introduced to the system
by means of the READCARD, DISK, and TAPE commands.

All the information you need to create a CMS file using the Editor
can be found in the VM/370: EDIT Guide. The FILEDEF command 1is
described later in this section and in Section 7.

In order to create a file, you must define a name for the file and
decide upon the filetype of the file; use of the file determines its
filetype. This information is entered along with the command in the form
of a file identifier. Appendix F 1lists the reserved filetypes and
describes the use of each.

For a description of how to load existing source card decks into your
virtual machine, see the CMS REALCARD command description.

Naming Your Files: The File Identifier

When you create a file in CMS, you name it using a file identifier. The
file identifier consists of three fields: the filename (fn), the
filetype (ft), and the filemode (fm). This file identifier is then used
to refer to the file while you are using CHMS.

THE FILENAME FIELD

The filename for a file is a one- to eight-character alphameric symbol.
The characters can be A through 2, a through 2z, 0 through 9, and the
special characters §, #, or @. You should be careful when using the #
and @ characters, since they are used also as VM/370 1logical editing
characters.
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You can use any filename you wish: however, you should avoid
duplicating names or abbreviations for CP or CMS system commands. If
you duplicate the name of a system command and invoke the name from CHS,
the execution of that file depends on the CHMS command search order,
which is described in Section 2 under "CMS Command Search Order."

Filenames, in some cases, become user-defined command names. The
filenames for files with the filetype MODULE or EBXEC have the same
effect as a command, in many cases.

THE FILETYPE FIELD

The filetype is also a one- to eight-character alphameric symbol. The
characters can be A through Z, a through z, 0 through 9, 'and the special
characters §, #, or @. You can find more information about the filetype
specification in the sections that follow.

Certain filetypes have special meaning to CMS, that is, CMS assumes
the file has specific characteristics such as record 1length, tab
settings, truncation column, upper or lowercase, and other information
of significance for use by a command. These special filetypes are
described in a later section "CMS PFiletypes" and are summarized in
Appendix F.

THE FILEMODE FIELD

The filemode field has two characters: the filemode 1letter and the
filemode number. The filemode letter is established by the ACCESS
command, and specifies the virtual disk on which a file resides: 1
through G, S, Y, or Z. The filemode number can be a number from 0-5.
Figure 6 shows what each filemode number means. The first column is the
filemode number, the second column specifies the read/write status
associated with the number, and the third column gives a brief
description of how to use the filemode number.
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Filemode | Read/Write |
Number | Status | Meaning

0 The file specified is a private file; youn
cannot access a file with the 0 filemode
unless you have read/write privileges for

the virtual disk on which the file resides.

R/W

You can read from and write into this file,
depending on how the disk is accessed.

R/W

You can read from and write into this file,
depending on how the disk is accessed.
Certain files on the S-disk are mode 2;

you can access these files. You can also
use mode 2 to describe files on disks
other than the system disk.

R/W

The file is to be erased after it is read.
Usually, this filemode is used for
temporary work files created by the
language processors and some CMS commands.

R/E

(o} This file is created using 0S macros. It
may be blocked and, if in 0S variable
format, may contain Block Descriptor Words

(BDWs) and Record Descriptor Words (RDHs).
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6~9 Reserved for IBM use.
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Figure 6. Determining Filemode Numbers

The other information you need when using this field of the file
identifier is found later in this section, "How to Specify the Filemode
Field."®

CMS Filetypes

The filetype field specifies the type of the file; that is, how the file
functions in the CMS systenm. The filetype field is used by the EDIT
command to define standards for record 1length, tab settings, upper or
lowercase, truncation column, and so on. For other commands, the
filetype field is wused to identify a subset of all files that are
appropriate for processing by that command, for example you may want to
process all files with the filetype ASSEMBLE.

Source files have a filetype describing the language in which the
file is written; files containing relocatable object code have the
filetype TEXT; files containing executable object code have the filetype
MODULE; files containing listings have the filetype LISTING, and so on.

The filetypes described in this section are reserved; that is, they
have a special meaning to CMS when 7you specify them in the filetype
field of the file identifier. They are most useful in the programming
environment (for example, filetypes describing source files, EXEC, TEXT,
MODULE, and LISTING files). There is also a description of files
created during certain types of processing under CMS.
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FILETYPES FOR ASSEMBLER AND COMPILER SOURCE FILES

When you create a source file using the Editor you assign a filetype
that describes the source language used to create the file. For example,
when you create an assembler 1lanquage file wusing the CMS Editor, the
command you issue might be:

edit myfile asseable

where MYFILE is the filename of the file and ASSEMBLE is its filetype.
When you specify the filetype as ASSEMBLE, you are telling the Editor
that the file is an assembler language file, and that the records
created should be appropriate for processing by the system assembler.
The Editor uses the filetype ASSEMBLE to define suitable conditions for
creation of an assembler language source file, That is, the Editor
creates a file consisting of fixed-length, 80-character records, with
all input translated to uppercase, and with standard tab settings of 1,
10, 16, 31, 36, and so on.

See “Appendix ©F. Reserved Filetype Descriptions" for a list of the
filetypes associated with the other supported programming languages and
the CMS commands. When you create source files, there are rules
concerning usage of the file, the command you use to process the file
under CMS, the record format of the file and the contents of the file.

OBJECT FILES: FILETYPE TEXT

When you execute one of the 1language processors, the results of the
processing (assembled or compiled object code) are placed in a file with
the same filename as the source file for the program, but with a
filetype of TEXT.

FILES WITH THE FILETYPE LISTING

Also, when you execute the language processors, a listing describing the
source code and the results of execution is contained in a file with the
same filename as the source file and filetype LISTING.

FILES WITH THE FILETYPES EXEC AND MODULE

There are two types of files that can be executed by invoking the
filename of the file. These two types of files are files that have
either the filetype EXEC or the filetype MODULE.

An EXEC file may be a procedure (a sequence of predefined commands to
be executed as a unit). EXEC procedures also provide you with a
conditional execution capability similar to +the looping facilities of
high level 1lanquages. You can find information about how to write and
use EXEC procedures in the VM/370: EXEC User's Guide.

In CMS, a MODULE file is a non-relocatable copy of a program or
routine that resides in storage in executable form. A MODULE file is
created by loading an object file (filetype TEXT) imn your virtual
machine (via the LOAD command) and then generating the module via the
GENMOD command. Like the EXEC file, the MODULE file can be executed by
invoking its filename.
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FILE GROUPS CREATED BY THE LANGUAGE PROCESSORS

Many CMS commands create groupings of files, each related to the other
by the same filename. Some of these files are permanent and some are
temporary. For examgle, if you issue the command

assemble myfile

the system assembler executes to assemble the file named MYFILE.
Execution of the assembler generates several files, some permanent and
Some temporary. You can request CHS to list +the permanent files by

means of the LISTPILE command:
listfile myfile * a1l

CMS then generates a 1list of all files with the filename of MYFILE,
including the permanent files created during the execution of the
assembler, which might look like this:

MYFILE ASSEMBLE A1
MYFILE TEXT Al
MYFILE LISTING A1

vhere the TEXT file contains the object code resulting from the
assembly, and the LISTING file contains the program listing generated by
the assembly. The source input file, MYFILE ASSEMBLE A1, is not
erased.

Temporary files are also <created by the assembler for use as
workfiles:

MYFILE SYSUT1
MYFILE SYSUT2
MYFILE SYSUT3

The filetypes of the workfiles may vary depending on the processor
you are using. Disk space is allocated for the assembler work areas on
an as-needed basis. They are erased when processing is complete.

You should ensure that a file created during the execution of a
language processor does not have the same file identifier as one you
wish to save. CMS, when instructed by a langquage processor to vwrite a
file, erases any file with the same file identifier as the one
specified.

Using OS Programs and Macros under CMS

You can assemble and execute programs under CMS that require the use of
0S macros simulated by CMS. Pigure 7 lists the 0S macros that CHS
simulates.
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1 2 1
i svC |
| Macro Number Function |
| XDAP 00 Read or write direct access volumes |
| WAIT 01 Wait for an I/0 completion ]
| POST 02 Post the I/0 completion |
| GETMAIN (]} Conditionally acquire user storage |
| FREEMAIN 05 Release user-acquired storage |
| GETPOOL - Simulate as SVC 10 |
| FREEPOOL - Simulate as SVC 10 |
{ LINK 06 Link control to another phase |
| XCTL 07 Delete, then link control to another |
| load phase |
{ LOAD 08 Read a phase into storage |
| DELETE 09 Delete a loaded phase |
| GETMAIN/ 10 Manipulate user free storage |
| FREEMAIN |
| TIME 11 Get the time of day |
| ABEND 13 Terminate processing |
| SPIE 14 Allow processing program to |
| handle program interrupts |
| BLDL/FIND 18 Manipulate simulated partitioned |
| data files |
| OPEN 19 Activate a data file I
| CLOSE 20 Deactivate a data file |
| STOW 21 Manipulate partitioned directories |
| OPENJ 22 Activate a data file |
| TCLOSE 23 Temporarily deactivate a data file |
{ DEVTYPE 24 Obtain device-type physical |
l characteristics t
| TRKBAL 25 NOP |
| WTO/WTOR 35 Communicate with the terminal |
| EXTRACT 40 Effective NOP [
| IDENTIFY 41 Add entry to loader table |
| ATTACH 42 Effective LINK |
| CHAP 4y Effective NOP |
| TTIMER 46 Access or cancel timer |
| STIMER 47 Set timer |
| DEQ 48 Effective NOP \
| SNAP 51 Dump specified areas of storage |
| ENQ 56 Bffective NOP |
{ FREEDBUF 57 Release a free storage buffer {
| STAE 60 Allow processing program to |
i decipher ABEND conditions |
| DETACH 6