


described previously, further reduces
VM/370's real supervisor state time needed
to support virtual machines. vM/370
Extended Control-Program Support provides

the following functions:

e Expanded Virtual Machine Assist
e CP Assist
e Virtual Interval Timer Assist

Whenever VM/370 is loaded on one of the
above CPUs, all three hardware assist
functions plus virtual machine assist are
activated unless turned off by the systen
operator, or unless the hardware level and
software level do not match.

Expanded virtual machine assist includes
a more comprehensive emulation of the SSH,

LPSW, STNSM, and STOSM privileged
instructions. Additional privileged
instructions are also emulated. The

virtual machine assist functicon is not part
of expanded virtual machine assist.

CP assist provides a hardware assist for
the high-use portions of the following CP
functions:

e Virtual Machine I/O
® Storage Management
e Page Management
e Privileged Instruction Handler
e Dispatcher
The appropriate CP software routine is
used if (1) CP assist is turned off, (2)
assist feature does not support the

specific service required, or (3) an error

condition occurs.

Virtual interval timer assist provides
for hardware updating of the location 80
interval timer for each virtual machine
that has the virtual timer assist function
turned on. This timer assist provides a
more accurate and repeatable interval timer
value for wvirtual machines than was
previously possible through CP software.

Both virtual machine assist and expanded

virtual machine assist are automatically
turned off if the wuser invokes certain
TRACE functions. In addition, virtual
interval timer assist is turned off if
external interrupts are traced. When the
tracing function is terminated, cp
automatically reactivates these vM/370
hardware assist functions.

For more details on VM/370 Extended
Control-Programm Support, refer to the

VM/370: System Programmer's Guide.
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PERFORMANCE MEASUREMENT AND ANALYSIS

The VM/370 control program has two commands
that measure system performance: MONITOR
and INDICATE. The MONITOR command collects
system measurement data offline for the
system operator or system analyst, while
the INDICATE command displays system
measurement data online for the systenm
analyst or general user.

data
system

command
most aspects
writes the data on tape.
When the data collected on tape is
summarized, it may indicate the conditions
contributing to performance degradation.

The MONITOR
relating to
performance and

gathers
of

The INDICATE command displays, at the
terminal, some key information about the
system to show the current performance
conditions. INDICATE displays the system
conditions existing at the time it is
issued. If, after using the INDICATE
command, the system analyst wants more

extensive data collection and reduction he
can use the MONITOR command.

Refer to the VM/370: System Programmer's
Guide, the VM/370: Operator's Guide, and
the CP Command Reference for

and INDICATE commands.

VIRTUAL MACHINE COMMUNICATION FACILITY

The Virtual Machine Communication Facility

(VMCF) provides the capability for one
virtual machine to communicate with and
exchange data with any other virtual
machine operating under the same VM/370
system.

Messages and data are directed to other
virtual machines via the userid. Data is
transferred in up to 2048 byte blocks from
the sending virtual machine's storage to
the receiving virtual machine's storage.
The amount of data that can be moved in a
single +transfer is limited only by the
sizes of virtual machine storage of the
respective virtual machines.

Use of real storage is minimal. Only
one real storage page need be locked during
the data transfer. A special external
interrupt is used to notify one virtual

machine of a pending transfer of data; this
interrupt is also used to synchronize the
sending and receiving cf data.

VMCF is implemented by means of
functions invoked using the DIAGNOSE
instruction and a special parameter list.



For example, the SEND function directs a
message or block of data from virtual
machine storage in the source (or sending)
virtual machine to virtual storage in the
sink (or receiving) virtual machine; the
RECEIVE function allows a virtual machine
to selectively accept messages or data.

A more detailed description
functions and how they can be invoked in a
virtual machine is contained in the VM/370:

System Programmer's Guide. A description
of VMCF 1logic is contained in the VM/370:
System Logic and Problem Determination
Guide.

VM/VS Handshaking

VM/VS Handshaking is a communication path
between the VM/370 control program and
0S/V¥S1 that nmakes each system control
program aware of any capabilities or
requirements of the other. VM/VS
Handshaking:

e Closes CP spool files
e Processes VS1 pseudo page faults

e Provides an optional nonpaging mode for
VS1 when it executes with VM/370

enhancements for
the control

miscellaneous
it executes under

e Provides
VS1 when
of VM/370

CLOSING CP SPOOL FILES

When the handshaking feature is active, VS1
closes its CP spool files when VSt Jjob
output from its Direct System Output (DSO),
terminator, and output writers is complete.
Once the spool files are closed, they are
processed by VM/370 and sent to the real
printer or punch. With the VM/VS
Handshaking feature, virtual machine
operator intervention is not required to
close these spool files.

PSEUDO PAGE FAULTS

fault is a program
page that is
referred to by

interrupt that
marked "not in
an instruction

A page
occurs when a
storage" is

within an active page. The virtual machine
operating system referring to the page is
placed in a wait state while the page is

brought into real storage. Without the
handshaking feature, the entire VS1 virtual

of VHNCF

machine is placed in page wait by VM/370
until the needed page is available.

However, with the handshaking feature, a
multiprogramming (or multitasking) vs1
virtual machine can dispatch one task while
waiting for a page reguest to be answered

for another task. VM/370 passes a pseudo
page fault (program interrupt X'14') to
VS1. When VS1 recognizes the pseudo page

fault, it places only the task waiting for
the page in page wait, and can dispatch any

other VS1 task. Thus, when VS1 uses pseudo
page faults, its execution under the
control of VM/370 more closely resembles

its execution on a real machine.

VS1 NONPAGING MODE

When VS1 .executes under the control of
VM/370 and its virtual address space is
equal to the size of the VM/370 virtual
machine, VS1 is in nonpaging mode. When VS1
executes in nonpaging mode, it uses fewer
privileged instructions and avoids
duplicate paging. However, VS1 may have a
larger working set when it executes in
nonpaging mode than when it does not.
Nonpaging mode 1is available only when the
VM/VS Handshaking feature is active.

MISCELLANEOUS ENHANCEMENTS

When 0S/Vs1 executes in a vM/370
environment, some duplication results.
However, when the handshaking feature is
active, the VS1 virtual machine avoids some
of those instructions or procedures that
would result in inefficiency. For example,
VS1 avoids:

e TISK (Insert Storage instructions
and uses a key table

Key)

e Seek separation for 2314 direct access

devices

e The ENABLE/DISABLE sequence in the VS1
I/0 Supervisor (IOS)

e TCH (Test Channel) instructions

preceding SIO (Start I/O) instructions

VM/VS HANDSHAKING REQUIREMENTS

VS1 must be generated with the VM/370
option and execute with a version of VM/370
that supports VM/VS Handshaking. In
addition, VS1 must execute 1in Extended
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Control (EC) mode and its virtual machine
size must not exceed UuUM.

When VM/VS Handshaking is available in
an 0S/VS1 virtual machine, the pseudo page
fault handling portion of handshaking is
not available until the operator of the
virtual machine issues the CP SET PAGEX ON
command. The pseudo page fault portion of
the VM/VS Handshaking feature can be set on
and off with the CP SET command. The CP SET
command is described in the Y¥YM/370: CP

Command Reference for General Users; more

information about using the VM/VS
Handshaking feature can be found in the

Reliability, Availability, and Serviceability

vM/370 provides increased reliability,
availability, and serviceability (RAS) to
its users through:

e Multiple and separate virtual machines
(see "RAS Features of VM/370 Design").

e The use of the RAS features of the
System/370 hardware and VM/370 system
control programming. These are
discussed in detail in the VM/370:

RAS FEATURES OF VM/370 DESIGN

In the virtual machine environment, each
user 1is effectively isolated from the
activities of all other virtual machine
users.
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CP isolates the virtual machine storage
by referring to it via its own page and
segment tables only; a virtual machine
cannot generate a storage address that
refers to any storage area except its
own.

Passwords must be used to gain access to
the system and to shared disk files.

The data on a shared or critical disk
file can be protected by designating it
as a read-only disk.

If a virtual machine abnormally
terminates, only that machine and its
user (or users, if it is a
multiple-access system) are affected.

Users can run concurrently as many
versions, levels, types, and copies of
operating systems as they require.
Systems can be generated and tested in
one virtual machine while production
work is done in another. A new systenm
can be fully tested before conversion
with no impact on the production work
schedule and no need for a real machine
dedicated to testing.

VM/370 has commands to trace, examine,
and alter the operation of a virtual
machine and to examine and alter the
contents of its virtual storage. These

commands are useful for program
debugging.
Using the Online Test Standalone

Executive Program (OLTSEP), a service
representative can perform online
diagnosis of I/0 errors for most devices
attached to the System/370. He can run
OLTSEP in a virtual machine while other
work is being done in other virtual
machines.



The Conversational Monitor System (CMS) is
a component of VM/370. Together with the
control program of VM/370, it provides a
time-sharing system suitable for direct
problem solving and program development.
CMS is an operating system that executes
only in a VM/370 virtual machine. (CMs
uses the Diagnose interface for all of its
disk and tape input/output operations and
has no error recovery routines.)

CMS 1is a conversational, single user
system. The user's interface to CMS is the
virtual operator's console, that is, the
terminal used to gain access to VM/370.

CHS has no multitasking
(multiprogramming) capabilities, as it is
designed to execute in a VM/370 virtual
machine, CP provides the time-sharing
environment; CMsS provides the
conversational user interface. Using CHMS,
the user can write programs to be executed
under CHMS or another virtual machine
operating systen.

CMS Contfiguration

A virtual machine that is to use CMS is
configured much the same as any other
virtual machine, with a few special
considerations.

The CMS virtual machine must be assigned
at least 320K bytes of virtual storage, of

which 128K is wused by the CMS nucleus.
User programs that execute in CMS nmay
increase this requirement. The virtual

storage size may be defined as large as 16
million bytes, in multiples of UK.

The most
can be shared by

active portion of the nucleus
users of CMS via the
shared segment facilities of VM/370. The
amount shared is 64K, one full segment.
This allocation is not 1locked in real
storage, which means that a particular
shared page may not be in real storage at
any given time. However, the most active
pages tend to remain in real storage.

Additional portions of CMS can be shared
in discontiguous segments. Discontiguous
segments can be attached +to and detached
from the CMS virtual machine as needed. A

name is associated with one or more
discontiguous segments. Some, all, or none
of the discontiguous segments can be
shared. Discontiguous segments must be

Conversational Monitor System

loaded at addresses beyond the
address in the virtual machine.

highest

CMS supports unit record devices only if
they are wvirtual and use the CP spooling
facilities. Real unit record devices
cannot be dedicated to the CMS machine
because CMS has no unit record error
recovery procedures.

CMS supports tape
volumes are the primary external
for CMS command processing.

devices, but disk
storage

Generally, each CMS user is assigned at
least two disks: a read-only system disk
and a read/write user disk.

The read-only system disk contains the
CMS nucleus, disk-resident CMS commands,
and the system 1library. The CMS systenm
disk can be shared among CMS users.

The read/write disk contains the user's
permanent and temporary files. The size of
a CMS user disk is limited to one volume or
the maximum number of CMS records that can
be contained on one volume. CMS disks must
be assigned in units of full cylinders.
The maximum size of CMS disks, by device
types, is:

Maximum Size CMS Disk,

Device in_cylinders
2314/2319 203
3330 246
3340-35 349
3340-70 682
3350 (native mode) 115

However, the maximum size of VSAM data
sets used by CMS, by device type, is:

Maximum Number of Cylinders

Device per_VSAM Minidisk

2314/2319 200
3330, Models 1 and 11 404
3340-35 348
3340-70 696

For VSAM data sets in CMS, the 3350 is

not supported in native mode and the 3330

Model 11 is supported only as a virtual

3330 Model 1. These 1limitations exist

because the is based on

DOS/VS VSAM.

CMS/VSAM support
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Figure 10 shows a virtual wmachine
configured to execute CMS. A minimum CMS
configuration would not include the virtual
tapes.

Figure 11 is the VM/370 directory entry
for the CMS virtual machine shown in Figure

Virtual
Storage

320K

10. It defines two virtual disks and the
required spooled unit record devices. The
tapes are not defined in the directory
entry; the system operator attaches the
tapes to the virtual machine when they are
needed.

-

System
Disk
(Read-Only)

N—

128K ———— — —— —

CMS Nucleus

0K

Virtual Console

Virtual
Tape

Figure 10. Sample CMS Configuration

The first virtual disk shown in Figure
11 is defined by the LINK control statement
to share the CMS system on a read-only
basis; the CMS system disk 1is owned by the
user CMSSYS (usually the system programmer)
and is assigned the virtual device address
190 in both the CMSSYS and the SMITH
virtual machine configurations. The second
virtual disk is defined in Figure 11 by the
MDISK control statement and is owned by the
user SMITH. It has virtual address 191, is
a minidisk 1located on the real volume
labeled CMSVL1, and occupies five cylinders
starting with real cylinder 025 on that
volume.
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-

User
Disk
{Read/Write}

—
/ Virtual

Card
Reader/Punch

Virtual
Virtual Printer

Tape /

r 1
| USER SMITH JOHN I
| ACCOUNT 5976 |
| CONSOLE 009 3215 I
| SPOOL 00C 2540 READER I
| SPOOL 00D 2540 PUNCH B |
| SPOOL OOE 1403 A I
| LINK CMSSYS 190 190 R {
| MDISK 191 2314 025 005 CMSVL1 W I
L. ]

S

Figure 11. VM/370 Directory Entry for a CM
Machine



CMS File System

CMS supports 2314, 2319,
and 3350 disks. The CMS FORMAT command
formats the tracks of a CMS disk into
800-byte blocks. The CMSs file systen
manages these 800-byte blocks so that the
user appears to have 1logical fixed- or
variable-length records, and sequential or
direct access to files.

3330, 3333, 3340,

The CMS support of VSAM provides CMS
users with read, update, and write access
to 0S5 and DOS VSAM data sets on minidisks
and real disks. CMS file size, record
length, and minidisk size restrictions do
not apply to VSAM data sets used in CMS.
Also, the IBCDASDI program (or the 0S/VS
and DOS/VS disk initialization progranms),
and not the CMS FORMAT command, must be
used to format VSAM data sets used in CMS.
The O0S/VS and DOS/VS disk initialization
programs should be wused only for full

disks. The IBCDASDI program must be used
for minidisks.

CHMS has files that contain macro
libraries and program libraries, and

commands to use and update these libraries.
The user or installation can create
additional macro and program libraries, if
needed.

CMS requires the system residence volume
to be online.  Each user may have up to
nine virtual disks online at any one time.

(211 nine of these can reside on one real
disk.)
The user disks are differentiated by a

filemode designator, assigned when the disk
is made active. The filemode consists of a
letter and a number. The number indicates
the disk's access mode and the 1letter
defines a standard order-of-search for disk
files. S denotes the system disk.

Each virtual disk may be defined as
read-only or read/write, and may be shared
among users as described under "Virtual
Machine I/0O Management"™ in the "Control
Program" section.

are identified with a
fileid consisting of three designators:
filename, filetype, and filemode. The
filename is the name the user assigns to
the file. The filetype may specify
particular characteristics of the file.

User files in CHMS

For example, the filetype EXEC indicates
that the file dis an EXEC procedure;
ASSEMBLE indicates that the file consists
of assembler language source statements.

the location and
The letter (A
the disk

The filemode describes
access mode of the file.
through 6, S, Y, or 2) indicates
directory that has an entry for the file.
The numeric part of the filemode defines
the type of file access permitted. It
indicates whether the file is private,
read/write, read-only, or in simulated 0S
format. The filemode, in conjunction with
the read/vwrite status of the disk,
determines which files on a disk can be
accessed. For example, a user can gain
access to a file with the private filemode
only if the disk on which it 1is stored is
in read/write mode. Any other user that
shares that disk, and has read-only access

to the disk, is unable to gain access to
files on the disk marked private. The
filemode designator can thus be used to

provide limited data security.

file may contain up to
12,848,000 bytes of data grouped in up to
65,535 logical records, all of which must
be on a single virtuwal disk. The maximum
number of files per real disk is 3400 for a
3330, 3333, 3340, or 3350 disk, or 3500 for
a 2314 or 2319.

A single user

CMS disk files are written as 800-byte
records, which usually are not physically
contiguous on the disk. They are allocated
and deallocated automatically by CMS as the

file size demands. Each virtual disk
contains a Master File Directory, which
contains format and size information for

each file on the wvirtual disk and includes
a pointer to the file's chain link records.

(The CMS Master File Directory, or a
specified subset of it, called the User
File Directory, is brought into virtual

storage when the disk 1is made available to
the CMS user; it is updated at 1least once
per command if the status of any file on
that virtual disk is changed.) Each file's
chain link records point +to the 800-byte
records of that file.

Figure 12 illustrates the CMS file
structure. The User File Directory entry
for the file named PROG1, filetype COBOL,
points to the chain link records for that
file, each of which points to a separate
800-byte record of the file.

Conversational Monitor System 29



L 1
User | | { |
File }. . .| PROG1 COBOL I o ¢ & i
Directory | | | |
L J
|
|
v
1 ) hl
Chain |Ptr to|Ptr to] |
Link |[Block |Block | . . . |
for I 1 | 2 | |
PROG1T ¢t 1
| |
| |
r - e mtunans |
| 1
v |
| S —— Ll l
800~ | | |
Byte | | |
Data | | |
Block| | v
o r—————— ]
800- | |
Byte | |
Data | |
Block | |
(R |
Figure 12. CHMS File Format

CMS automatically opens and closes all
accessed files (including spool files) for
each command or user program it executes.

Files can be spooled between virtual
machines to transfer files between users.
Service programs, which can be invoked by

CMS commands, manipulate
write an entire disk or specific disk file
to a tape, printer, punch, or the terminal.
Other commands transfer data from a tape or
virtual card reader to disk, rename files,
copy files, and erase files. CHMS files can
be written onto and restored from unlabeled
tapes via CMS commands. Tape labels are
not supported by CMS.

files; they can

When a compiler is invoked, CMs
dynamically allocates compiler work files
on whichever active user disk has the most
available space (the location of these work
files may also be specified by the user),
and deallocates then at completion.
Compiler object decks and listing files are
normally allocated on the same disk as the
input source file or on the primary
read/write disk. They are identified by the
input filename together with the filetype
TEXT or LISTING.

In addition to reading and writing CMS
files, CMS can read sequential or VSAM DOS
files and sequential, partitioned, or VSAM
0S data sets. The CMS MOVEFILE command and
the 0S BSAM, BPAM, and QSAM macros can be
used to read O0S and DOS data. CMS cannot
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write or update 0S data sets or DOS files.
However, in CMS the user can read, write,
or update VSAM data sets.

Problem programs that execute in CMS can
create files on unlabeled tapes in any
record and block size; the record format
can be fixed, variable, or undefined.

Initialization and Dump Restore

The 0S IBCDASDI service program initializes
all types of real and virtual minidisks
supported by VM/370. Details on how to use
this program are in the VM/370: Operator's

Guide.

The CMS FORMAT command initializes
minidisks for CMS. However, the IBCDASDI
program must be used to initialize any
minidisk that is used with VsSaM files or
catalogs.

A CP Format program formats CP-owned
volumes, such as the system residence,

paging, and spooling disks.

The DASD Dump Restore (DDR)
VM/370, which executes
CcMS, dumps, restores,
types of minidisks.

program of
standalone or under
and displays all

CMS Command Language

The CMS command language is flexible and
can be tailored in the following ways by
the installation or by individual users.

Most CHMS commands can be entered by the
user in a truncated form (for example, "a"
can represent "assemble"), CMS keeps an
ordered list of command names, from which
it determines which command the truncated
form represents. The installation can
nodify the sequence of the command list and
the valid limits of truncation.

Each user (or installation) can define
synonyms for any or all command names.

Any executable program stored on a CMS
system or user volume can be invoked by
name as a command. To execute a progranm,
the user must enter the program nanme,
followed by any required operands, at the
terminal.

The EXEC processor of CMS can be used to
define new commands that are combinations
of existing commands. Such new commands,
called EXEC procedures, eliminate the
tedious re-keying of frequently used



sequences of commands. The EXEC processor
has logical capabilities; EXEC procedures
can test the contents of variables, branch
on specified conditions, and execute
programmed loops. A special EXEC procedure

called a PROFILE EXEC can be invoked
automatically when the user issues his
first command in the CMS environment; it
initializes that wuser's virtual machine

according to the information in his PROFILE
EXEC file. For more information on how to
create and use EXEC procedures, see the
¥M/370: CMS User!'s Guide.

Program Development and Execution

CMS has a wide range of programming
development capabilities, it can:

Create and compile source programs
Build test files

Execute and test programs

Debug programs at the terminal

CMS commands are especially useful for 0S
and DOS/VS program development.

MANIPULATION OF USER FILES

Before a user can create a CMS file, he
must make a virtual disk active and define
its mode with the CMS ACCESS command. This
virtual disk wmust be part of his virtual
machine configuration; it must either be
defined by his directory entry or added to
his virtual machine configuration via the
CP LINK or ATTACH command. Before the
virtual disk can be used for the first
time, it must be initialized by the CHMS
FORMAT command, which formats the virtual
disk into 800-byte blocks as described
under "“CMS File System." One exception is
that disks that are to contain VSAM data
sets must first be initialized with the
IBCDASDI program (the DOS/VS or 0S/VS disk
initialization program may be used for full
packs), instead of with the CMS FORMAT
command.

A user can create a CHMS file on disk by
using the commands READCARD, DISK, or TAPE.
Files can also be created at the terminal,
by issuing the EDIT command and then typing
in the input.

The FILEDEF command defines the location
and characteristics of 0S data sets and DOS

files that are to be handled by the O0S
simulation routines. However, a DLBL
command must be issued for 0S VSAM files

used under CMS. The ASSGN and DLBL
comnands define devices and DASD files that
are used in the CMS DOS environment.

Except for the CMS commands that
specifically support VSAM, no other CHMS
commands (such as TYPE, PRINT, or EDIT) can
access DOS or OS VSAM data sets. The CMS
support for Access Method Services and VSAM
is based on DOS/VS; however, the ISAM
Interface Program is not supported.

The COPYFILE command copies a file or
combines two or more files according to
specifications in the command. The UPDATE
command changes a specified file according
to a file containing change control
records.

The TYPE command displays all or part of
a specified CMS file at the terminal. The
LISTFILE command displays status
information about all or specified subsets
of user files. A single active disk, or all
active disks, may be specified. The list

displayed may contain only fileids (thus
showing a user what files exist on his
disk), or it may include file format,

allocation, and date information.

The RENAME command changes a specified
fileid, or some part of the fileid, such as
the filetype. The ERASE command deletes a
file or a group of related files from a
user's read/write disk.

The CMS Editor

The CMS Editor consists of the EDIT command
and its subcommands. With the CMS Editor,
a user can create a file by typing the data
in at the terminal. He can scan all or
part of +the file, and insert, change, or
delete records.

For example, by entering the subcommand
LOCATE with all or part of a record in the
file, the user can locate the record, as in
the following statement:

LOCATE /DATA DIVISION/

The CMS Editor scans the file until the
first occurrence of the specified
characters 1is found. The editor then
displays the record containing this data at
the terminal.

Oonce the record is 1located, it can be
changed, using the CHANGE subcommand, as in
this sequence:

LOCATE /IDEMTIFICATION/
CHANGE /IDEMTIFICATION/IDENTIFICATION/
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In this record, "IDEMTIFICATION®" |is
changed to "IDENTIFICATIONY, In addition,
if the wuser previously issued the EDIT
subcommand VERIFY ON, the editor also
displays the changed line at the terminal.

All occurrences of a
characters can be changed
command :

specific string of
with a single

CHANGE /USER IDENTIFICATION/USERID/ * *

Every occurrence of USER IDENTIFICATION

in this file is changed to USERID. This is
called a global change.
If a file is edited at a display

terminal (such as the 3277 Display Station)
and VERIFY is on, changes made to the file
are reflected in the display. For example,
a line inserted into the file appears in
the display in its proper position in the
file. A line that is deleted from the file
is removed from the display. Changes made
to the current line appear in that line in
the display.

Detailed information about the CHS
Editor and how to edit a file, including a
discussion of editing at display terminals,

called SCRIPT/370 is
(Installed User

A text processor
available as an Iup
Program) for use under CMS. (See "Appendix
B: Language Processors and Emulators.m)
SCRIPT/370 includes manuscript facilities
that create formatted output £from one or
more CMS files containing text and/or
text-manipulating control words.

PROGRAY COMPILATION AND EXECUTION COMMANDS

The compilers executable under CMS are
invoked by name and provided with a source
file whose filetype designator indicates
the compiler. The CMS commands that invoke

0s compilers and the assembler are:
ASSEMBLE, ASM3705, VSBASIC, COBOL, FORTGI,
FORTHX, GOFORT, PLIOET, and PLIC. On each
of these command lines, the user can
specify CMS options, and also language

processor ontions, that are identical to
those coded on an O0S EXEC card when the
language processor is invoked from 0S.

0S program execution is controlled by
CMS commands such as RUN, INCLUDE, and
LOAD. A core image copy of the program can
be recorded on disk with GENMOD, and later
retrieved for execution with LOADMOD.
Libraries to be searched during program
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compilation or 1load are specified by the

GLOBAL command.

The CMS commands that invoke DOS
compilers are: FCOBOL and DOSPLI. The
COBOL user specifies the compiler options

on an OPTION command which precedes the
FCCBOL command. The PL/I user must specify
compiler options on an *PROCESS statement
which is placed in front of the PL/I source

progranm.

Under CMS the user can execute programs
that read DOS sequential files and those
that read and write DOS VsAaM files.
However, under CMS, the user cannot execute
DOS programs that use direct or indexed DOS
files.

Also, DOS private and
statement, relocatable, and
libraries can be read in CHMS.
conmands provide the library
similar to those found in DOS/VS. The CMS
cormmands are SSERV, RSERV, PSERV, ESERV,
and DSERV. DOS private libraries that are
to ke read in CMS must first be identified
with the CMS ASSGN and DLBL commands.

system source
core 1image
Several CMs

services

The DOS linkage editor is simulated in
CMS. Files to be link-edited can be read
from DOS libraries. The CMS DOSLKED

command 1link-edits files and ©places the
output in a CMS file called DOSLIB. The
CMS DOSLKED command accepts the DOS linkage
editor control statements (ACTION, PHASE,
INCLUDE, and ENTRY) as input.

The user executes DOS programs under CMS

using the FETCH and START commands.
Likraries to be searched must first be
specified on a CHMs GLOBAL command.

Although the user can sometimes create CMS
module files from DOS programs by using the
FETCH and GENMOD commands, this procedure
is not recommended.

CONTROL COMMANDS

The CMS user 1is able to define certain
system functions with the SET command. The

functions include: the amount of
information in the message printed at the
end of command processing, the type of
error messages to be printed at the
terminal, and whether unknown commands
should be passed on to CP. With the QUERY
command, the user is given the current

status of these and other CMS functions.

Synonyms for command names may be
created by a user via entries in a CMS file
with a filetype of SYNONYM.



The EXEC command specifies a file of CP
and CMS commands, as well as conditional
branching and control statements, which are
executed in a predetermined sequence by the
EXEC processor of CMS.

LANGUAGE PROCESSORS

A VM/370 Assembler is distributed as a part
of the VM/370 system and is required for
installation and support. It is also used
to assemble users' problem programs. All
necessary macros for installation and
support are provided in CMS libraries.

A variety of programming
available for use with CMS.
FORTRAN, and PL/I are
problem-solving applications, while COBOL,
assembler language, and again PL/I are
useful for commercial program development
applications.

languages are
VS APL, BASIC,
useful languages for

The compilers that can execute under CHMS
include various PL/I, FORTRAN, and COBOL
compilers. VS BASIC and VS APL also
execute under CHMS and include interactive
debug facilities as part of the Progranm
Product. For information on programming
languages and compilers that can be used
with CMS, see "Appendix B: Language
Processors and Emulators."
within the

The compilers are invoked

conversational environment of CMS: the
normal mode of execution is to run the
compilation to  completion, type any
diagnostic messages at the terminal, and

available for
or for printing

make the listing file
inspection at the terminal
on the real printer.

The VS APL interpreter executes in the
conversational environment of CMS. The
interpreter responds interactively to input
keyed in at the terminal, displaying
results when called for or displaying
diagnostic messages when input is invalid.

Most object programs produced and
compiled under CMS may be executed under
CMS for direct problem solving. Programs
that use certain 0S system functions,

described in the following paragraphs, must
be run under the appropriate operating
systen.

To support the compilers and the VS APL
interpreter, CMS simulates the execution of
many of the 0S5 and DOS macros. For 0S, the
sequential, direct, and partitioned access
methods are logically simulated. CHMS keeps
these data records in the chained 800-byte
blocks, which are standard to CMS, and
simulates the 0S data set characteristics

internally. CMS supports OS VSAM data

sets. Many 0S Supervisor Call functions
including GETMAIN/FREEMAIN and TIME are
simulated.

For DOS, the sequential access method
and virtual storage access method are
supported as well as DOS/VS library access.
Note that sequential output files are
written as CMS files and that DOS/VS
libraries can only be read.

The O0S and DOS macros that are not
simulated include those that support the
Indexed Sequential Access Method (ISAM) and
the telecommunications access methods. An
0S problem program that uses only those
functions for which simulation code exists

may be tested and run under CHMS. For
example, all FORTRAN IV (G1) language
functions execute under CMS while COBOL

programs that use ISAM do not.

Functions related to multitasking are
either ignored by CHMS or modified to
achieve single task execution. The DOS/VS
Sort/Merge program is not supported under
CMS. See the VM/370 System Programmer's
Guide for more information about CMS's 0S

and DOS macro support.

ALTERNATING OPERATING SYSTEMS

If a program to be tested uses 0S and DOS
functions that are not simulated, or if the
program is designed for some other
operating system, the user may execute the
two operating systems alternately. The
virtual machine must be configured to run
both CMS and the other operating systen.

Using this technique, the user first
loads the Conversational Monitor Systenm
into the virtual machine. The editor is
used to make any necessary updates to the
source program. Spooling facilities are

used to copy the program (integrated into a
suitable operating system Jjob stream) into
the virtual card reader. The user then
issues the IPL command to load his other
operating system and begin the compilation.
When the job stream completes, the user
must reload CMS with the IPL command. The
spooled printer output generated by the
other operating system can be read onto a

CMS user disk, inspected for diagnostic
messages, then optionally scheduled for
printing. Corrections and additional

compilations, if necessary, follow the same
procedure.

With this technique, a user can compile

0S ISAM programs under CMS and then test
then under 0s. See the ISAM and
dynamically modified channel program
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restrictions listed in the VM/370: Plannin
and System Generation Guide.

DEBUGGING FACILITIES

The debugging facilities of CMS permit a
user to set instruction address stops in
his program, to examine and modify virtual
registers and virtual storage, and to trace
all svcC interrupts. User-selected
interrupts may be traced with output
directed to either a virtual printer or the
terminal.

Symbolic debugging capabilities are
available to FORTRAN programmers using Code
and Go FORTRAN or FORTRAN IV (G1) in the
FORTRAN Interactive Debug Program Product,
to COBOL programmers using ANS Version 4
COBOL in the O0S COBOL Interactive Debug
Program Product, and to PL/I programmers
using the PL/I checkout compiler. VS BASIC
and VS APL include interactive debug
facilities as part of the Program Product.

CMsS BATCH FACILITY

The CHMS

programming
CMS. It allows a
jobs in batch
either his

Batch Facility is a VM/370

facility that executes under
VM/370 user to execute
mode by sending jobs from
own virtal machine or the real
card reader to a virtual machine dedicated
to running batch Jjobs wunder the batch
facility. The batch facility virtual
machine then executes these jobs, freeing
the user's virtual machine for other uses.
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routines charge the time
batch machine to the

The accounting
used in the
originating user.

A batch facility virtuval wmachine is
generated and controlled at a terminal
console under a userid dedicated to
execution of Jjobs in Dbatch mode. The
system operator generates a batch machine
by performing an IPL of CMS, then entering
a command (CMSBATCH), which specifies that

the machine is to execute Jjobs in batch
mode. After each job is executed, the
batch facility reloads itself, thereby
providing a continuously running batch
machine. Jobs are sent to the batch
machine's virtual card reader from either
the wuser terminals or the system card
reader and are executed sequentially. When
the last job 1is executed, the batch

facility waits for more input.

The batch facility is designed for the

non-CMS user who requires a system for
compiling or executing batch jobs loaded
from the real system card reader. The
batch facility is also useful for the

interactive user who has compute-bound jobs
such as assemblies and compilations, or
large programs. Thus, interactive users
can continue working at their terminals
while their time-consuming jobs are
executed in another virtual machine.

program written in a language
supported by CMS can be executed on the
batch machine. The same restrictions that
apply to programs executed under CMS, apply
to programs executed under the CMS Batch
Facility. Also, there are restrictions on
programs using certain CP and CMS commands.
For full information about +the CMS Batch

Any user



Remote Spooling Communications Subsystem

The VM/370 Remote Spooling Communications
Subsystem (RSCS) is the VM/370 component
that transfers files between remote

stations and virtual machines at the VM/370
installation. Remote stations are
configurations of I,/0 devices attached to
the VM/370 computer by binary synchronous
(BSC) switched or nonswitched lines.

The 1line drivers drive, or control, a

specific type of remote station.

Figure 13 shows the relationship between
the VM/370 virtual machine users, the CP
spool system, and the remote stations.

An RSCS virtual machine controls the The RSCS Teleprocessing Network
transferring of files.

RSCS has a supervisor and line drivers. The RSCS network consists of a real CPU,
The supervisor is an interface between the transmission control units, and BSC
CP spool system and the RSCS 1line driver. telecommunications lines and remote

stations.
VM/370 REMOTE STATIONS
Nonprogrammable
VM/370 Virtual Remote Station
Machines
0S/VS1 CONTROL PROGRAM RSCS Virtual 2780
\ Machine
Line
\ R| Driver /
CP
S .
Spool Line
0S/360 System C| Driver N Programmable
_____ / s - Remote Station
HASP Batch Line
Processor Driver \ L j@TE —_
HASP
Work
Station
Program
cmS
Programmabie
Remote Station
System/370
JES or
HASP
Control
Program

Operating ‘as
a Remote Batch
Processor

Figure 13. A VM/370 RSCS Teleprocessing Network
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THE REAL CPU

A real CPU that is executing VM/370, and
RSCS in a virtual machine, is the center of

the RSCS teleprocessing network. The
operator of the RSCS virtual machine
controls the network by issuing RSCS

comnands from his terminal.

The CP spool system is an integral part
of the RSCS teleprocessing network. all
files transmitted between remote locations
and VM/370 virtual machines are routed
through the CP spool system via the RSCS
virtual machine.

RSCS TELEPROCESSING HARDWARE REQUIREMENTS

Teleprocessing equipment (transmission
control units, data sets, and communication
lines) is required to control the
teleprocessing network. Transmission
control units control the transmission of
data between the real CPU and remote
stations over communications lines. Data
sets are devices that code and decode
binary data for transmission over the
comnunications lines. The specific devices
supported by VM/370 for these functions are

described in the YVM/370: Remote Spooling
Communications  Subsystem (RSCS)  User's
Guide.

REMOTE STATIONS

RSCS remote stations are I/0
configurations. The minimum configuration

consists of a card reader, a printer, and a
card punch. There are two types of remote
stations: programmable and nonprogrammable.

Programmable Remote Stations

Programmable remote stations are I/0
configurations that include a computer,
such as a System/3, System/32, System/360,
or System/370. If this computer is running
a HASP-type or ASP-type batch processor,
the remote station can receive files
transmitted across the RSCs netvork,
process the files, and transmit the results
of the processing back to the originating
location. Otherwise, the programmable
remote station can only receive, read,
print, punch, and send files. In other
words, if the programmable remote station
does not have a HASP- or ASP-type of batch
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processor, it acts as if it were

nonprogrammable.

Nonprogrammable Remote Stations

remote stations are 1I/0
cannot be programmed,
print, punch, and
exanmple of a
is a 2780

Nonprogrammable
configurations that
but can receive, read,
send files. An
nonprogrammable remote station
Data Transmission Terminal.

The types
types of remote
nonprogrammable, are listed
Remote

of devices supported for all
stations, programmable and
in the VM/370:
Subsystem

Using RSCS

are selected and
control cards.

The facilities of RSCS
controlled by commands and

Connections between geographically remote
locations are made by the operator of the
RSCS virtual machine.

LINKING GEOGRAPHIC LOCATIONS IN THE RSCS

NETWORK

Each 1location in the RSCS network is
assigned a location identifier, which RSCS
uses to find a link, or path, to the remote
location.

To link a remote station to a virtual
machine, the RSCS operator issues the START
command. Then, to  begin transmitting to
the RSCS virtual machine, the remote
station operator transmits a SIGNON card.

Oonce the 1link between a remote station
and the RSCS virtual machine is established
via START and SIGNON, files can be
transferred to and from that location. An

ID card, which specifies the eventual
destination, must precede each file
transmitted from the remote station to the
RSCS virtual machine. The RSCS virtual

machine uses the information on the ID card
to transmit the file to the designated
virtual machine. If tag information is
also supplied, RSCS can transmit the file
to another remote station.

Figure 14 shows how the remote stations
are linked to VM/370 virtual machines
(including the RSCS virtual machine) and to
other remote locations.



VM/370

REMOTE STATIONS

userid
Virttfal CONTROL PROGRAM
Machine
\ - /
userid Spool
System
Virtual
Machine
userid'
Virtual
Machine

v /

Location ldentifier

Programmable
Remote
Station

userid

RSCS
Virtual

Location ldentifier

Nonprogrammable
Remote
Station

Figure 14. Linking Virtual Machines and Remote Stations

COMMANDS USED TO TRANSMIT FILES AND TO
CONTROL THE RSCS NETWORK

system control are
of the RSCS Control

File transmission and
the two main functions
Program.

Commands for Transmitting Files

The CP TAG and SPOOL commands are used
under RSCS to transmit files across a
teleprocessing network. Virtual machine

users issue the CP TAG command to name the
location identifier of the destination that
is to receive the file. The CP SPOOL
command and a command that closes the file
being transmitted, such as the CMS PUNCH or
PRINT command, cause the file to be sent to
the RSCS virtual machine for processinge.
The RSCS virtual machine then transmits the
file across its network. The CP TAG and
SPOOL commands control the transmission of
files from virtual machines to remote
stations, whereas the ID card controls the
transmission of files from remote stations
to virtual machines.

e o i SBEEE aESSsss

Machine and Remote Stations

control cards that
RSCS systen.
are executed
when it
from a

RSCS has commands and
control the operation of the
The system control functions
by the RSCS control program
receives commands entered either
console or via punched cards.

The RSCS virtual machine operator can
use all the RSCS commands to control the
system; operators at remote stations use a
sukset of the commands available to the
RSCS virtual machine operator. In general,
functions such as purging a file from the
system, defining or deleting a link in the

system, repositioning a file forward or
backward during processing, disconnecting
the RSCS virtual machine console, and so
on, are provided by the systen. These
commands are described in detail in the
yu/310: Remote Spooling Communications

Suksystem (RSCS) User's Guide.
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Transmitting Commands To Be Executed b

If a batch system has a remote Jjob entry
capability, such as HASP and JES2, it
requires its own control statement in order
to execute correctly. When RSCS is
operating as a remote Jjob entry system for
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one of +the batch processors, the RSCS

operator can transmit to

processor via the RSCS CHMD
CMD command causes a HASP or
be transmitted to the batch
execution, Jjust as if the
transmitted to the processor
work statons.

that batch
command. The
ASP command to
processor for
command were
by one of its



Machine Requirements

The following machines and devices are
supported by VM/370. Specific information
regarding model numbers and supported
features can be provided by an IBM
marketing representative.

CPUS

IBM
IBM
IBHM
IBM
IBM
IBM
IBM
IBM
IBM

Model
Model
Model
Model
Model
Model
Model 155 II
Model 158

Model 158

System/370
System/370
System/370
System/370
System/370
System/370
System/370
System/370
System/370
mode only)
System/370 Model 165 II
System/370 Model 168
System/370 Model 168
mode only)
System/370 Model 168 Attached Processor
System (uniprocessor mode only)

135
135-3
138
145
145-3
148

MP (uniprocessor

IBM
IBM
IBM MP (uniprocessor

IBNM

These machines must be equipped with the
Dynamic Address Translation facility and at
least 245,760 bytes of real storage. They
must operate in extended control mode. The
Models 135 and 145 require the Systen
Timing Facility and floating-point feature.
The Models 165 II and 168 require the
Channel Indirect Data Addressing feature on
each of the following standalone channels:
2860, 2870, and 2880.

For information about storage
requirements, refer to the VM/370: Planning
and System Generation Guide.

SYSTEM CONSOLES

The following system consoles and terminals
are supported by VM/370 as virtual consoles
(simulated as 3215 consoles):

1052

e 1IBM 2150 Console with

Printer-Keyboard, Model 7

e 1IBM 3066 Models 1 and 2 System Console
for the System/370 Models 165 II and 168

Appendix A: System Requirements

e 1IBM 3210 Console
Models 1 and 2

Printer-Keyboard,

e TIBM 3215 Console Printer-Keyboard, Model
1

e TIBM 7412 Console (via RPQ AA2846) with a
3215, Model 1

e IBM System Consoles for
Models 135-3, 138, 145-3, and 148 in
printer-keyboard mode (with the 3286
printer, Model 2 required) or in display

the System/370

mode

e 1IBM System Console for the System/370
Model 158 (in printer-keyboard mode
(with the 3213 Printer Model 1

required), or in display mode

TELECOMMUNICATIONS
Terminals

The following devices are supported for use

as virtual system consoles (and,

consequently, as CMS user terminals):

e 1IBM 1050 Data Communication Systenm

e TIBM 2741 Communication Terminal

e 1IBM 3275 Display Station, Model 2, with
integrated control unit (remote
attachment)

e 1IBM 3277 Display Station,
and remote attachment)

Model 2 (local

e Line Control for CPT-TWX
terminals

(Model 33/35)

e IBM 3767 Communication Terminal, Models

1 and 2 (2741 compatible-equipped)

The following printers can be attached

to local or remote 3270's:

e IBM 3284 Printer, Model 2 (local or
remote attachment) or Model 3 (remote
attachment only)

e IBM 3286 Printer, Model 2 (local or
remote attachment) or Model 3 (remote

attachment only)

e IBM 3288 Line Printer,
remote attachment)

Model 2 (local or
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Terminal Control Units

The supported terminal control units are:

e IBM 3271 Control Unit,
remote attachment of
stations, 3284 Printers,
and 3288 Line Printers.

Model 2, for
3277 display
3286 Printers,

e TIBM 3272 Control Unit, Model 2, for
local attachment of 3277 display
stations, 3284 Printers, and 3286
Printers.

Transhission Control Units

The supported transmission control  units

are:

e TIBM 2701 Data Adapter Unit

e IBM 2702 Transmission Control

e TIBM 2703 Transmission Control

e 1IBM 3704/3705 Communications Controllers
(In Network Control Program mode,

Partitioned Emulation Program mode, and
2701, 2702, 2703 Emulation Program mode)

e IBM Integrated Communications Adapter
(#4640) available on the System/370
Model 135

System Support for the RSCS Teleprocessing

Network
vM/370 provides device and subsystem
support for both programmable and

nonprogrammable RSCS remote statiomns.

The devices supported for
nonprogrammable remote stations are:

e 1IBM 2770 Data Communication System, with
the 2772 Multipurpose Control Unit

e IBM 2780 Data Transmission Terminal,
Models 1 and 2

e IBM 3770 General Purpose Communication
Terminal, (operating in 2770

compatibility mode)
e 1IBM 3780 Data Communications Terminal

The transmission control units supported
for programmable remote stations are:

e TICA (Integrated Communications Adapter)
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e TIBM 2701 Data Adapter Unit with

Synchronous Data Adapter, Type II

e IBM 2703 Transmission Control Unit with
Synchronous Terminal Control (except for
3770)

e IBM 3704 Communications Controller (in
EP mode only)

e TIBM 3705 Communications Controller (in
EP mode only)

The systems supported for
entry into RSCS are:

remote job

e 1IBM System/360 Models 20, 22, 25, 30,
40, 50, 65, 75, 85, 195

e IBM System 370 Models 115, 125, 135,
135-3, 138, 145, tu45-3, 148, 155, 155
II, 158, 165, 165 II, and 168

e IBM 1130 System

e IBM System 3 Models 6, 8, 10, 12, and 15
e IBM System/32

e 1IBM 2922 Programmable Terminal

When RSCS is operating as a remote job
entry system to a HASP-type or ASP-type
batch processor, it supports any IBM system
that supports the HASP/ASP-type system.

The software subsystems supported for
RSCS are:

HASP II Version 3.1 (360D-05.1.014)

HASP II Version 4 (370H-TX-001)

ASP Version 3.1 (360A-CX-15X)

JES2 Component of VS2 Release 2

JES3 Component of VS2 (when available)
RES Component of VS1 Release 2 and above

DIRECT ACCESS STORAGE DEVICES
VM/370 supports the following direct access
storage devices:

e IBM 2305 Pixed Head Storage, Model 1
(Models 165 ITI and 168 only) and Model 2

e TIBM 2314 Direct Access Storage Facility
e IBM 2319 Disk Storage

e TIBM 3330 Disk Storage, Models 1, 2, and

11

e IBM 3333 Disk
Models 1 and 11

Storage amnd Control,



e 1IBM 3340 Direct Access Storage Facility,
Models A2, B1, and B2, with Data Modules
Models 35, 70, and 70F, and the IBM 3344
Direct Access Storage, Model B2.

e 1IBM 3350 Direct Access

A2 and B2.

Storage, Models

DIRECT ACCESS CONTROL UNITS

VM/370 supports the following control units
for DASD:

e 1IBM 2835 Storage cControl Model 1 for
2305 Model 1 (Models 165 1II and 168
only)

e IBM 2835 Storage Control Model 2 for

2305 Model 2
e IBM 2844 Auxiliary Storage Control for
2314 and 2319

e TIBM 3333 Disk Storage and Control Models
1 and 11 for the 3330 Models 1, 2, and
11

e 1IBM 3340 Direct Access Storage Facility,
Model A2.

e IBM 3345 Storage
Models 3, 4, and 5 on
(with the standard ISC)
Storage Models 1 and 2,
Storage and Control, Models
3340 mModel A2, 3344, and 3350

and Control Frame,
the Model 145
for 3330 Disk
3333 Dpisk
1 and 11,

e IBM 3830 Storage Control Model 1 for

3330 Models 1 and 2 only

e TIBM 3830 Storage Control Model 2 for
3333 Models 1 and 11, 3340 Model A2,
3344, and 3350

e IBM IFA (Integrated File Adapter)

(#4650) on sSystem/370 Models 135 and 145
for 2319

e 1IBM IFA (Integrated File Adapter)
(#4655) on the Model 135 for 3330 Models

1 and 2, 3333 Models 1 and 11, 3340
Model A2, and 3344 Model B2
e IBM 1ISC (Integrated Storage Control)

(#4660) on the Model 145 for 3330 Models
1 and 2, 3333 Models 1 and 11, 3340
Model A2, 3344, and 3350.

e IBM ISC (Integrated Storage Control) on
the Model 158 for 3330 Models 1 and 2,
3333 Models 1 and 11, and 3340 Model A2

e IBM ISC (Integrated Storage Control) on
the Model 168 for 3330 Models 1 and 2,

3333 Models 1
3344, and 3350

and 11, 3340 Model A2,

All direct access devices are supported
as VM/370 system residence, paging, and
spooling devices. All except the 2305 are
supported by CMS.

MAGNETIC TAPES

VM/370 supports the following tapes:
e TIBM 2401, 2002, 2403 Magnetic Tape Units

e TIBM 2415 Magnetic Tape Unit,
2, 3, 4, 5, and 6

Models 1,

e TIBM 2420 Magnetic Tape Unit, Models 5
and 7
e IBM 3410 Magnetic Tape Units, Models 1,

2, and 3 (9-track only)

e TIBM 3411 Magnetic Tape Unit and Control,
Models 1, 2, and 3 (9-track only)

IBM 3420 Magnetic Tape Unit, Models 3, 4,
5, 6, 7, and 8

MAGNETIC TAPE CONTROL UNITS

VM/370 supports the following magnetic tape
control units:

e IBM 2803 Tape Control

e IBM 2804 Tape Control

e IBM 3411 Magnetic
Models 1, 2, and 3

Tape Unit and Control,

e IBM 3803 Tape Control

PRINTERS

VM/370 supports the following printers:
e IBM 1403 Printer, Models 2, 3, 7 and N1
e TIBM 1443 Printer, Model N1

e IBM 3203 Printer, Model 4
Models 138 and 148 only)

(System/370

e TIBM 3211 Printer
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READER/PUNCHES

VM/370 supports readers and

punches:

the following

e IBM 2501 Card Reader, Models B1 and B2
e 1IBM 2520 Card Punch, Models B2 and B3
e 1IBM 2540 Card Read Punch, Model 1

e 1IBM 3505 Card Reader, Models B1 and B2

e TIBM 3525 Card Punch,
P3

Models P1, P2 and

UNIT RECORD CONTROL UNITS

VM/370 supports:
e IBM 2821 Control Unit
e IBM 3811 Printer Control Unit

e IBM IPA (Integrated Printer Adapter) for
the 1403 Printer on the Model 135

MINIMUM VM/370 CONFIGURATION

CPU One of the System/370 Models
designated

Storage 245,760 bytes

One Console device

One Printer

One Card Reader

One Card Punch

Two Spindles Direct Access Storage

One 9-track Magnetic Tape Unit
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One Telecommunications Control Unit
(or the Integrated Communications
Adapter on the System/370 Model
135) or one 3272 Control Unit (if
only 3277 Display Stations are

used)

One Multiplexer Channel

One Selector or Block Multiplexer
Channel

One Communications Terminal

VM/370 Programming Characteristics

Most of VM/370 is written in VM/370
Assembler language, using the instructions
available only on an IBM System/370 with
dynamic address translation.

Support Considerations

CMS is wused to install all
releases and updates.

VM/370 program
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VM/370 Assembler

The VM/370 Assembler is distributed as a
part of the VM/370 system and is required
for installation and further support of the

system. A1l necessary installation and
support macros are provided in CHMs
libraries.

The Conversational Monitor
and the Remote Spooling Communications
Subsystem (RSCS) are components of VM/370
and are distributed with it. Certain other
facilities mentioned in this publication
are not part of VM/370, but can be
separately ordered from IBM. These include:

System (CMS)

IBM System/360 and System/370 operating
systems, IBM language processors and other
program products, 1IBM Installed User
Programs, and IBM Field Developed Programs.
For more information, contact your' IBM
representative.

Program Products

Figure 15 1lists the IBM Program Products

that are executable under CMS.

To £find the amount of storage required
to install a program product, refer to the
appropriate program product publication.

Installed User Programs

A text-processing program is available: IBM
Installed User Program (IUP) SCRIPT/370
(IBM Program No. 5796-PAF) . SCRIPT/370
creates formatted output from one or more
CMS files, each of which contains text
and/or SCRIPT control words. The SCRIPT
files are created and modified at a
terminal using the CMS Editor.

SCRIPT/370 manuscript facilities include
right margin justification, line centering,
inserting top and bottom titles, and the
ability to invoke additional SCRIPT input
files from the file being processed. Other
facilities to assist in the preparation of
large documents include symbolic
capabilities that can generate a table of
contents, and number pages and figures.

Appendix B:

; | IBM i
| | Program |
|IBM Program Product | Number |
:nc PL/I Optimizing Compiler ‘5736-PL1:
:DO PL/I Resident Library :5736—Luu:
:DC PL/I Transient Library :5736—LM5:
:D S PL/I Optimizing Compiler :5736—PL3:
| and Libraries | 1
:DOS/VS COBOL Compiler & Library :57“6—CB1:
:DOS/VS COBOL Object Library {5746—Lnu=
||OS Code & Go FORTRAN :573“—1’01:
:OS FORTRAN IV (G1) :5734—F02:
||os FORTRAN IV Library (Mod I) ||573u—Ln1:
:05 FORTRAN IV (H) Extended |5734-F03|
||os FORTRAN Library (Mod II) :573u—Ln3:
‘FORTRLN Interactive Debug :573u—F05|
=OS/VS COBOL Compiler & Library :57HO—CB1:
'|05/vs COBOL Library Only ||57uo—1,m1|I
=OS Full American National :573Q—CB2:
{ Standard COBOL Version 4 | |
| Compiler and Library | |
=OS Full American National :573&—LM2:
| Standard COBOL Version 4 | |
{ Library i |
:OS COBOL Interactive Debug ‘573Q—CBQ=
:OS PL/I Optimizing Compiler :573u—PL1|
:Os PL/I Resident Library 157304--LM4}
:OS PL/I Transient Library :573u—Ln5:
:OS PL/I Optimizing Compiler :573u—PL3:
| and Libraries | |
‘OS PL/I Checkout Compiler :573H—PL2:
‘vs BASIC Processor =57u8—xx1:
EVS APL :57“8—AP1!
Figure 15. IBM Program Products
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A time-sharing facility

an IUP: the McGill University System
Interactive Computing (MUSIC),
conversational
that

No. 5796-AJdJC. MUSIC is a

time-sharing operating systenm

is available as
for

IBM Program

can

execute in a virtual machine under VM/370.

MUSIC supports several
languages, for example: OS FORTRAN G1,

programming

Vs

BASIC, 0S ANS COBOL, APL and OS Assembler
F. MUSIC also has a batch facility,

Context Editor, accounting,

and command language. For
information about MUSIC, see
General Information Manual,

G320-1238.

The VS/REPACK IUP package,

and graphically display the

sort programs,

additional

the

Order

MUSIC:

No'

IBM Program
No. 5796-PD2, allows the wuser to

pattern

collect

of

activity of his program or system, analyze
rearranging

this data to predict how

portions of the program

will

improve

locality of reference (thereby reducing its
working set size and paging activity), and

verify that the progran
correctly.

is

operating

A data reduction program is available as
an IUP: the statistics-generating package

for VM/370 (VM/SGP), IBM

5796-PDD. VM/SGP reduces the

Program

No.

data that is

collected by the vM/370 measurement
facility, thus providing useful information
for installation management, systems
programmers, consultants, and users.

Integrated Emulators

Emulator-dependent programs (except for DOS
emulation under OS or 0S/VS) that execute
on a particular System/370 equipped with
the appropriate compatibility features can
execute on that System/370 in DOS or OS
virtual machines under VM/370.

Figure 16 shows, by System/370 model
number, which integrated emulators can
execute under VM/370 and the compatibility
feature numbers (#xxxx) that are required.

No changes are required to the
emulators, to DOS or 0S, or to VM/370 to
allow emulator-dependent progranms to
execute in virtual machines.

On the System/370 Model 158 only, the
virtual machine assist feature cannot
operate concurrently with the 7070/7074
compatibility feature (Feature #7117).

.
|

|

| S/360
{ System/370 Model
| Model 20

| S [

| 135, 135-3, 138 #7520
| 145,145-3,148

| 155 11,158

| 165 II

| 168

L

1401
1440
1460
#4457
#4457

1401
1440
1460
1410
7010

#4458
#3950

i
|

709 |

7090 |

7070 7094 |
7074 7080 709411 {
-— |
|

|

#7117 |
#7117 #7118 #7119 |
#7127 #7128 #7129 |
J

Figure 16. Integrated Emulators that Execute under VM/370
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Appendix C: VM/370-Related Publications for CMS Users

This appendix lists VM/370-related
publications for CMS users. The following
VM/370 publications contain general

information concerning CMS for new users:

VM/370: Quick Guide for Userst 1 GX20-1926
VM/370: Commands (General User)- 6X20-1961

VM/370: Commands (Other than GX20-1995
General User)

VM/370: CMS Command and Macro GC20-1818
Reference

VM/370: CMS User's Guide GC20-1819

Corequisite Publications

VM/370: Introduction GC20-1800

VM/370: System Messages GC20-1808

VM/370: Terminal User's Guide GC20-1810

Also Available

Virtuwal Machine Facility/370 GC20-1757
Features Supplement

CMS for Programmers, A Primer SR20-4438

The publications that are relevant to a
particular type of CMS user are listed by
cateqgories of CMS users, Since titles
change and new publications are constantly
being added to the 1IBM library, this list

should serve only as a guide to what is

currently available. For a more

up-to-date 1list, see the IBM System/370

Bibliography, Order No. GC20-0001.

Note: In some cases, the titles are

abbreviated to save space.

¥S BASIC User

VS BASIC CMS Terminal User's SC28-8306
Guide

B is for BASIC. An Introduction SC28-8310
to VS BASIC under CMS

VS BASIC, General Information GC28-8302

VS BASIC, Program Product Design GC28-8301
Objectives

1These three reference
available separately or can
the same time by using Order No.

summaries are
be ordered at
GBOF3576.

VS BASIC: Quick Guide for CMS
Users

VS BASIC:
Material

VS BASIC: Language Reference
Manual

Installation Reference

BASIC Subroutine User

MATH/BASIC, General Information
Manual
MATH/BASIC,
Manual
STAT/BASIC,
Manual
STAT/BASIC,

Manual )
Business Analysis/BASIC, Program

Reference Manual
Business Analysis/BASIC,

Information Manual

Program Reference

Program Reference

General Information

General

Assembler User

0S/VS and VM/370 Assenmbler
Programmer's Guide

0s/VsS, DOS/VS, and VM/370
Assembler Language

VM/370: System Programmer's
Guide

SCRIPT User

SCRIPT/370 Text Processing

Facility Under VM/370 - Program

Description/Operator's Manual
SCRIPT/370 IUP: Systems Guide
SCRIPT/370 Quick Guide for Users

Reference Summary

FORTRAN User

VM/370 (CMS) Terminal User's
Guide for FORTRAN IV Progranm
Products

IBM FORTRAN Program Products for
0S and the CMS Component of
VM/370: General Information

FORTRAN IV (G1) Code and Go
Terminal User's Guide

IBM O0S Code and Go FORTRAN and
FORTRAN IV (G1) Programmer's
Guide

FORTRAN IV (G1) Processor and
TSO FORTRAN Prompter for OS
and VM/370 (CMS): Installation
Reference Material
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SX28-6386
5C28-8309
GC28-8303

GH20-1128
SH20-1158
SH20-1069
GH20-1027
SH20-1264

GH20-1175

GC33-4021
GC33-4010

GC20-1807

SH20-1114

LY20-0762
GX20-1969

5C28-6891

GC28-6884

5C28-6842

5C28-6853

5C28-6856

Users U5



IBM OS FORTRAN IV Library
(Mod 1) for 0S and VM/370 (CMS)
Installation Reference Manual

IBM Code and Go FORTRAN
Processor for 0S and VM/370
(CMS) Installation Reference
Material

IBM OS FORTRAN IV (H Extended)
Compiler, Programmer's Guide

IBM OS FORTRAN IV (H Extended)
Compiler and Library (Mod II),
Messages

IBM FORTRAN IV (H Extended)
Compiler and FORTRAN Library
(Mod XI) for O0S and VM/370
(CMS) Installation Reference
Material

IBM 0S FORTRAN IV Mathematical
and Service Subprograms
Supplement for Mod I and Mod II
Libraries

IBM FORTRAN IV Library
Mathematical and Service
Subprogranms

FORTRAN Interactive Debug for 0S
(TSO) and VM/370-CMS
Installation Reference Manual

FORTRAN Interactive Debug for 0S
(ISO) and VM/370 (CMS) Terminal
User's Guide

IBM FORTRAN Interactive Debug
for 0S (TSO) and VM/370 (CMS)
Reference Card

FORTRAN IV Language
COBOL User
Note: "“IBM O0S Full American

Standard COBOL" has been abbrev
"0S ANS COBOL"™ in the following 1

0S ANS COBOL Language Manual

0S ANS COBOL Compiler and
Library, Version 4,
Programmer's Guide

0S ANS COBOL Imnstallation
Reference Manual

0S ANS COBOL Messages, Version 4

0S ANS COBOL Version 4 Planning
Guide

0S COBOL Interactive Debug
Terminal User's Guide and
Reference

0S COBOL Interactive Debug
Installation Reference
Material

0S/VS COBOL Compiler and Library
General Information

0S/VS COBOL Compiler and Library
Installation Reference Material

0S/VS COBOL Compiler and Library
Programmer's Guide

DOS/VS COBOL Compiler and
Library Programmer's Guide
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5C28-6858

$C28-6859

SC28-6852

GC28-6865

5C28-6861

5C28-6864

GC28-6818

SC28-6886

5C28-6885

SX28-8193

GC28-6515

National
iated to
ist.

GC28-6396
5C28-6456
SC28-6458

SC28-6457
SC28-6431

5C28-6465

SC28-6468

GC28-6470
5C28-6481
SC28-6483

SC28-6478

DCS/VS COBOL Compiler and
Library Installation Reference
Material

VM/370 CMS User's Guide
for COBOL

DOS/VS ¥SAM and CMS VSAM Users

Data Management Guide

DOS/VS Supervisor and I/0 Macros

DOS/VS Access Method Services
User's Guide

DOS/VS

0S/¥S VSAM User

0S/VS VSAM System Information
0S/VS2 Programming Library:
Data Management Systen
0S/VS VSAM Programmer's Guide
0S/VS Access Method Service
0S/VS VSAM Planning Guide
0S/VS VSAM Options for Advanced
Applications
0S/VS Data Management
Services Guide
0S/VS Access Method Services
0S/Vs Planning and Use Guide
0S/VS2 Access Method Services
Planning for Enhanced VSAM under
0s/VS

PL/I User

0S PL/I Optimizing Compiler,
Program Product Specifications

0S PL/I Optimizing Compiler,
Programmer's Guide

0S PL/I Optimizing Compiler,
Messages

0S PL/I Optimizing
Execution Logic

0S PL/I Optimizing
Installation

0S PL/I Optimizing Compiler
CMS User's Guide

0S TSO PL/I Optimizing Compiler

0S PL/I Optimizing Compiler
General Information

0S PL/I Checkout Compiler:
General Information

0S PL/I Checkout Compiler
Program Product Specifications

0S PL/I Checkout Compiler
Programmer's Guide

0S PL/I Language Reference
Manual

0S PL/I Checkout
Messages

0S PL/I Checkout
Installation

0S PL/I Checkout
User's Guide

0S PL/I Checkout
Execution Logic

0S PL/I Checkout Compiler,
CMS User's Guide

0S PL/I Resident Library
Program Product Specifications

Compiler

Compiler

Compiler
Compiler
Compiler TSO

Compiler -

5C28-6479

SC28-6469

GC33-5372
GC33-5373
GC33-5382

GC26-3835
GC26-3830

GC20-3818
GC35-0009
GC26-3799
GC26-3819
GC26-3783
GC26-3836
GC24-5090

GC26-3841
GC26-3842

GC33-0022
SC33-0006
SC33-0027
5C33-0025
SC33-0026
5C33-0037

5C33-0029
GC33-0001

GC33-0003
GC33-0030
5C33~-0007
GC33-0009
SC33-0034
SC33-0031
SC33-0033
SC33-0032
SC33-0047

GC33-0023



0S PL/I Transient Library
Program Product Specifications

DOS PL/I Checkout Compiler
Program Product Specifications

DOS PL/I Optimizing Compiler
Installation

DOS PL/I Optimizing Compiler
Programmer's Guide

DOS PL/I Optimizing Compiler
CMS User's Guide

DOS PL/I Optimizing Compiler
Messages

DOS PL/I Resident Library
Program Product Specifications

GC33-0024
GC33-0016
$C33-0020
6C33-0008
5C33-0051
$C33-0021
GC33-0017

DCS PL/I Transient Library
Program Product Specifications

¥S APL User

VS APL: Terminal User's
Guide for CMS

VS APL for CMS: Writing Auxiliary
pProcessors

VS APL: Reference Summary

VS APL: Installation Reference

Material

VS APL: General Introduction
APL Language: Concepts and
Reference

GC33-0018

5C20-9067

SH20-9068
$X26-3712

SH20-9065
GH20-9064

GC26-3853
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A
access
mode 29
read-only 19
read/write 19
to real CPU 15
to virtual device 19
address translation, dynamic 9
allocating
CHs disk space 30
page frames 16,17
real disk storage 19
real storage 17
alternating operating systems 33
applications
batch 13
of performance option 15
VM/370
interactive use 14
operations 13
programming 12
assembler, VM/370 43

B
backup 13
basic control mode 11
batch
applications 13
mode 34

operating systems 9
and RSCS 38
virtual machine 34
batch,facility (see CMS Batch Facility) 34
block multiplexer channel mode 23
byte multiplexer mode 23

C

Cambridge Monitor System 27

central processing unit (CPU)
(central processing unit))

chain link record 29

(see CPU

channel
indirect data addressing 18
mode 23

virtual 11

Channel Check Handler
Check Handler))

channel-to-channel adapter

attached 23

virtual 12
CMS (Conversational Monitor Systen)

27

Batch Facility 34

capabilities of 14

command language 30

commands (see CMS commands))

configuration 27,28

debugging facilities 34

(see CCH (Channel

Index

directory entry 28

disk
space, allocation of 30
support 29

Editor 31

EXEC

procedures 30
processor 30
file directory 29

files
format 30
structure 29
system 29

IBM programs executable under 43
language processors 33
libraries 29
nucleus 27
performance of virtual machine executing
22
reading
DOS files 30
0S data sets 30
read/write disk, size of 27
shared segment of 27
storage size 27
support
of disks 27
of tapes 27
of unit record devices 27
system disk 27
read-only 27
read/write 27
truncation of commands 30
use of Diagnose interface by 19
user disk 29
user files 28,29
manipulation of 31
VM/370-related publications 45
CMS commands 31
DOS Linkage Editor 33
Editor, DOS Linkage 33
synonyms for 30
that execute DOS programs 33
that invoke DOS compiler 33
that invoke 0S compilers and assembler
33
that provide library services 33
truncation of 30
command language, CMS 30
conmands (see also CMS commands CP
commands)
CcMs 31,32
Ccp 20
for controlling RSCS 38
for transmitting files 38
program compilation and execution, CMS

communication
with other real computing system 12
with other virtual machines 12,24
compilers executable under CMS 33
compiling programs under CMS 33

Index 49



components
of virtual machine 10
of VM/370 9
concurrent execution, of virtual machines
9
condition code 18
configuration
minimum VM/370 42
of CMS virtual machine 27
of virtual machine 10
console spooling 20

control
commands, CMS 32
mode
basic 11

extended 11

Control Program (see CP (Control Program))
conversational

operating systems 9

user, definition of 15
Conversational Monitor Syster (see CMS

(Conversational Monitor System))

conversion, of operating system 13
CP (Control Progranm)

description 15

privilege class descriptions 21
CP assist 24
CP commands 20

general users 20

other users 22
CPU (central processing unit)

supported by VM/370 39

virtual, description of 11
CP-67/CM5 9,27

creating a virtual machine 10,15

D

DASD (Direct Access Storage Device),
supported by VM/370 40

data addressing, channel indirect 18
debugging facilities, CMS 34

dedicated
channel 19
device 12,18

defining virtual devices 10
developing programs 12

device
input/output, virtual 11
paging 16
virtual
dedicated 12,18
operation of 18
shared 18

devices supported, virtual 11
DIAGNOSE instruction 11,16
Diagnose interface 19
used by CMS 27
DIAL command 14
direct access control units, supported by
VM/370 40

direct access storage device (see DASD
(Direct Access Storage Device))
directory
entry

contents of 15
for CMS 28
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password 10
privilege class 20
size of virtual storage 16
user identification 10
file
vM/370 10,15
discontiguous segment
nonshared 17
shared 17,27
disk device, virtual, description of 11
disk initialization program
DOS/VS 29,31
IBCDASDI 29
0s/vs 29,31
disks (see also DASD (Direct Access Storage
Device)
read-only system 27
read/write user 27
space, CMS, allocation of 30
support, CMS 29
Device)) 40
display
devices, editing at 32
of password, inhibiting 10
Dos files, read by CMS 30
Dynamic Address Translation (DAT) 9,16
dynamically modified channel programs 19

E
editing files at display terminals 32
Editor, CMs 31
emulators 43
integrated, that execute under VM/370
43
EXEC
procedures, of CMS 30
processor, of CMS 30

executing
different releases of operating systems
9
0S/vs1 in VM/370 25
execution

concurrent, of virtual machines 9
favored 15
independent, of virtual machines 9
expanded virtual machine assist 24
Extended Control Mode 11
Extended Control-Program Support (ECPS) 23
CP assist 24 :
expanded virtual machine assist 24
provided functions 24
virtual interval timer assist 24

F

favored execution option 15

file
directory, CMs 29
structure, of CMS 29
system, of CMS 29

fileid 29

filemode 29

filename 29



filetype 29
first level storage 16

G
general user 20
generating, system 13

H
hardware assist 23

I
IBCDASDI disk initialization program 30
IBM program products, executable under CHS
43
identification, user (userid) 10
inactive pages 16
independent execution, of virtual machines
9

inhibiting display of password 10
initialization and dump/restore program 30
input, spool files 19
input/output (see I/O)
input/output operations 19
integrated emulators 43
interactive

systen

mnultiple-access 14
single user 14

use, VM/370 applications 14
interrupt handling 18,23
invoking, operating system 10
1/0

devices, virtual 11

management 18

operations, initiating 18
isolation, of virtual machine storage 26

J
JCL (job control language) 12

L
language processors, executable under CMS
33

language processors and emulators 43
languages, programming, available with CMS
33
libraries, CHMS 29
line, drivers, RSCS 35
link, record, chain 29
linking
geographic locations in the RSCS network
36
virtual machines and remote stations 37
loading, operating system 10
location identifier, RSCS 36
locations, RSCS, linking 36
LOCK command 17
locked pages option, VM/370 17

logging
off, VM/370 19
on
vM/370 10,15

logon, procedure, VM/370 10

M
machine requirements, VM/370 39
macros, 0S, simulated by CMS 33
magnetic tape

control units, supported by VM/370 41

devices supported by VM/370 41
manipulating, CMS user files 31
maximum storage size 16
MCH (see machine check handler (MCH))
minidisks

description of 11

initializing 30
minimum, configuration, for VM/370 42
mode

batch 13

block multiplexer 23

byte multiplexer 23

extended control 9

VS1 nonpaging 25
multiple

access operating systems 9

operating systems, consecutive use of

13
virtual machines 10

N

nonconversational user, definition of 15

nonprogrammable remote stations, RSCS 36

normal and virtual=real virtual machines
18

normal storage size 16

NPT (nonprogrammable terminal) 36

0
OLTSEP (Online Test Standalone Executive
Program) 26
operating systems
alternating 33
batch 9
conversational 9
invoking 10
loading 10
multiple-access 9
single user interactive 9
use of multiple consecutive 13
virtual machine 9,16,18
operations, applications 13
options, performance 15
0S (Operating System)
data sets, reading by CMS 30
macros, simulation of, under CMS 33
performance of virtual machine executing
22
output, spool files 19

Index 51



P
page 16
faults, pseudo 25
frames
description of 16
real storage 16
reserved 17
table, shadow 17
zero 17
paging 16,18
device 16
operations 16
requirements 17
password 10,26
for device sharing 19
performance
factors influencing 22
of virtual machine 15,17
option 15
favored execution 15
locked pages 17
priority 15
reserved page frames 17
virtual=real 17
Virtual Machine Assist feature 23
system 22
performance measturement and analysis 24
preferred virtual machine, definition of
15
printers, supported by VM/370 4t
priority
option 15
value 15
privilege, classes 20
privileged instructions 23
problem, state 15

program
compilation and execution commands, CMS
32
design 23

development 12
and execution 31

programmable remote stations

RSCS 36

transmission control units for 40
programming

applications 12

characteristics, VM/370 42

languages, available with CHMS 33
pseudo page faults 25
publications, VM/370, for CMS users 45

R
RAS features, of VM/370 design 26
readers/punches, supported by VM/370 41
read-only, access 19
read/write, access 19
real disk partitioned into minijdisks 11
real storage

page frame 16

size 17
reliability, availability, and
serviceability (RAS) 26
remote job entry (RJR), systems supported
for RSCS 40
remote spooling 20
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Remote Spooling Communications Subsystem
(RSCS) (see RSCS (Remote Spooling
Conmunications Subsysten))

remote stations

RSCS
definition of 36
linking to virtual machines 37

reserved page frames option 17

RSCS, remote job entry 38

RSCS (Remote Spooling Communications
Subsysten)

20
controlling 38
description of 35
devices supported by 40
ID card 37
line drivers 35
linking locations 36
remote job entry, systems supported for
40
remote stations 36
linking to virtual machines 37
software subsystems supported for 40
supervisor 35
teleprocessing hardware requirements 36
teleprocessing network 35
transmitting files 38
using the RSCS network 36
virtual machine 35
VM/370 computer 36

S
second level storage 16
security, of password 10
segment '
description of 16
discontiguous (see discontiguous
segment)
shared 17
table 16
selector channel mode 23
SET command, FAVORED operand 15
shadow page table 17
shadow table 17

sharing
devices 18
segments 17,27

systems 17
simulation, of DOS macros under CMS 33
simulation of 0S macros under CMS 33
single user interactive operating systems

9

slicing, time 11
software subsystem supported for RSCS U0
spool files

closing CP 25

input 19
output 19
spooling

defining 12

files, with RSCS 35

options 20

remote 20

unit record 10 19

virtual console I/0 20
START I/O instruction 18



START I/O operation, simulated by CP 23 virtual storage address 19

storage transmission control units (TCU) 12
management of 16 supported by VM/370 40
of virtual machine 16 supported for programmable remote
real, size of 17 stations 40
size virtual, description of 12
defining 16 transmitting
maximum 16 commands, with RSCS 38
normal 16 files, with RSCS 38
virtual truncating, CMS, commands 30
description of 10 typical CMS configuration 28

referring to 11
size of 10
supervisor, RSCS 35

supervisor state 15,18 4]
support unit record
considerations 42 control units, supported by VM/370 42
of system 13 devices
virtual device 11 supported by VM/370 41
SVC handling 23 virtual, description of 11
synonyms, for CMS command names 30 user
systen conversational, definition of 15
backup 14 disk, CMS 29
console (see system console) general 20
supported by VM/370 39 nonconversational, definition of 15
consoles, virtual, description of 10 user directory (see VM/370 directory)
generation 13 user files
requirements (see Virtual Machine CMs 28,29
Facility/370, system requirements) manipulation of 31
shared 17 user identification 10
support 13 userid 10
support for RSCS teleprocessing network using, RSCS 36
40
system testing 13
System/370
instructions 11 v
models, supported by VM/370 39 virtual
channels 11
channel-to-channel adapter 12
CPU, description of 11
T device, input/output 11
table devices
page 16 access to 19
segment 16 dedicated 17
shadow 17 definition of 10
tape devices, supported by VM/370 41 disk, description of 11
TCU (see transmission control units (TCU)) input/output 11
telecommunications operation of 18
system requirements 39 shared 18
terminals, supported by VM/370 39 support for 11
teleprocessing hardware requirements, RSCS transmission control units 12
36 virtual=real option 17
temporary use, of virtual device 19 virtual interval timer assist 24
terminals virtual machine, creation of 15
as virtual system comnsoles 10 virtual machine assist feature
control unit, supported by VYM/370 39 dedicated channel 23
supported by VM/370 39 description 23
termination, of virtual machine 26 shared segments 17,23
testing, of system 13 TRACE functions 23
third level storage 16 virtual Machine Communication Facility
time, management 15 (VMCF) 24
time sharing 14,27 Virtual Machine PFacility/370
time slice 15 as virtual machine operating systenm
time slicing 11,15 16,17
transferring, files 20 assembler 43
translating components 9
dynamic addresses 9 computer, as center of RSCS network 36
virtual device address 18 control program 15
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design, RAS features of 26
directory 10,15
machine requirements 39
programming characteristics of 42
publications for CMS users 45
RSCS teleprocessing network 35
system requirements
CPUs 39
direct access control units 40
direct access storage devices 40
for RSCS 40
magnetic tape control units 41
magnetic tapes 41
printers 41
readers/punches 41
system consoles 39
telecommunications terminals 39
terminal control units 39
terminals 39
transmission control units 40
unit record control units 42
System/370 models supported by 9

virtual machines

54

channel mode selection 23

components 10

configuration, for CMS 27

configurations 10

creation 10,15

description 9

for concurrent production,
and testing 14

multiple 10

normal and virtual=real 18
operating systems 9,16,18
preferred, definition of 15
RSCS 35

storage 16

storage management 16
termination 26

development
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time management 15
virtual storage
description of 10
first level, definition of 16
referring to 11
second level, definition of 16
size of 10,16
third level, definition of 16
virtual storage page 16
virtual system console, description of
virtual transmission control unit,
description of 12

10

virtual unit record device, description of

1
VM Assist
feature)
VMCF (Virtual Machine Communication
Facility) 24
VM/VS Handshaking 25
requirements 25
VM/370 applications
interactive use 14
operations 13
backup 13
system generation 13
system support 13
system testing 13
programming 12
VSAM (Virtual Sequential Access Method)
27
pos files 30
0S data sets 30
VS1 nonpaging mode 25

(see virtual machine assist

W

wait state, of virtual machine 15
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