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This publication is intended for those responsible
for the planning and installation of a VM/370
system, It includes information about:

® Planning for system generation

@ Defining your VM/370 system

® Generating VM/370 (CP, CMS, and RSCS)

® Generating a 3704/3705 control program that
executes under VM/370

® Generating the standalone 2780 Spool Remote
Program

® Updating VM/370

A prerequisite for understanding this publication
is the publication /BM Virtual Machine
Facility/370: Introduction,Order No. GC20-1800.
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This publication is intended for system
programmers and those responsible for the
planning and installation cf a V¥M/370
systen. It contains information about
VM/370 and the procedures used to generate
and support a VM/370 systen.

You should have a gemeral understanding
of System/370 data processing techniques
and be familiar with teleprocessing
techniques.

This publication has six Parts, plus
Appendixes.

"part 1: Planning for System Generation"®
describes the components, features, and
options of VM/370, and tells you what you
must do during system generation to support
them. Part 1 includes information about
CMS, RSCS, and other operating systems in a
virtual machine. It also discusses
performance options, saved systens,
minidisks, and lists the devices supported
by VM/370.

"part 2: Defining Your VM/370 Systen"
tells you how to create the files that
define your systen. The real 1/0
configuration (DMKRIO), CP system control
(DMKSYS), VM/370 Directory (DMKDIR), systenm
name table (DMKSNT), and forms control
buffer load (DMKFCB) files, and the macros
and control statements needed to create
them, are described.

"pPart 3: Generating VM/370 (CP, CMS and
RSCS)" describes the step-by-step procedure
for installing CP, CMS, and optionally
RSCS. The three starter systems for CP and
CMS (2314, 3330, and 3340) are discussed
separately. Also included is a description
of the Installation Verification Procedure
(IVP) for CP and CMsS.

"Part 4: Generating the 3704/3705
Control Program" describes the step-by-step
procedure for installing a 3704,/3705
control program that runs under VM/370.

"Part 5: The Standalone Spool Remote
Progranm" describes the installation
procedure for the 2780 Spool Remote Progran
(DMKSRP) .

"part 6: Updating VM/370" describes the
procedures, programs, and EXEC procedures
to wupdate VM/370 source code and macro
libraries.

e Modified by GN20-2658, March 31, 1975
Preface
The appendixes include information

about:

The program products supported by CMS
Configuring VM/370

Representative VM/370 directory entries
CMS regeneration requirements

Notational conventions for commands and
macros

Service programs

Compatibility between VM/370 and CP-67
The procedure for generating a 3340
system residence volume from a current
231473330 system residence volume and
the Program Level Change (PLC) tape
VM/370 restrictions

An expanded glossary is available in the

IBM Virtual Machine Facility/370: Glossary
and Master Index, Order No. GC20-1813.

In this publication, the following terms

have extended meanings:

The term 3330 refers to the IBM 3330
Disk Storage, Model 1, 2, or 11, or the
IBM 3333 Disk Storage and Control, Model
1 or 1.

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

The term 3270 refers to the IBM 3275 and
3277 Display Stations.

The term "typewriter terminal" refers to
printer-keyboard devices that produce
hard-copy output only (such as the IBM
2741 Communication Terminal, the 1IBM
3215 Console Printer-Keyboard, or the
IBM 3767 Communication Terminal, Model 1
or 2, operating as a 2741).

The term 2741 refers to the IBM 2741
Communcation Terminal, and also the 3767
Communication Terminal (unless otherwise
noted).

The term "display device" refers to
system consoles and terminals that
display data on a screen (such as the
IBM 3066 System Console or the IBM 3277
Display Station).



GC20-1801-4, Page Modified by GN20-2658, March 31,

the term
used in this
phrase "(or

e Unless otherwise noted, where
"Attention key" is
publication, the

equivalent)" is implied. The egquivalent
key on the 1050 terminal is the RESET
LINE key; on the 3277 terminal, the
Enter key. Bach 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 can signal an attention interrupt).

COREQUISITE PUBLICATIONS

IBM Virtual Machine Facility/370:

General

Guide
GC20-1804

Conmand Language
order NWNo.

for

Operator's Guide, Order No. GC20-1806

Syster Programmer's Guide, Order VNo.
GC20-1807

System Messages, Order No. GC20-1808
Terminal User's Guide, Order No.
GC20-1810

(RSCS) User's Guide, Order No. GC20-1816

Release 2 Guide, Order No. GC20-1815

1975
Introduction to the IBM 3704 and 3705
Communications Controllers, order No.
GA27-3051

1BN 37048  and 31705 Communications
Controllers, RNetwork control Program/VS
Generation and Utilities Guide and
Reference Manual (for 0S/VS TCAM Users),
Order No. GC30-3007

1BM 3704 and 3705 Communications
Controllers, Network Control Program/Vs
Generation and Utilities, Guide and

Reference Manual (for 0S/VS and DOS/VS VTAM

IBM 3704 Control Panel Guide, Order No.
GA27-3086
IBM 3705 Control Panel Guide, Order No.
GA27-3087
IBM 0S/VS Linkage Editor and Loader, Order
No. GC26-3813
IBM 2780 Data Transmission Terminal --
Component Description, Order No. GA27-3005
Figure 1 is an overview of the VM/370
library, with the publications grouped
according to their probable users.
References 1in the text to titles of
prerequisite and corequisite VM/370
publications will be given in abbreviated
form.



Virtual Machine Facility/370 (VW370) Library

(Release 2 PLC 11)

VM/370: Glossary and
Master Index

GC20-1813

Programming

VM/370: Command
Language Guide for

VM/370: Introduction

GC20-1800

General Users

GC20-1804

VM/370: EDIT Guide

GC20-1805

VM/370: EXEC User’s
Guide

GC20-1812

Operations

VM/370: Terminal
User's Guide

GC20-1810

Systemn Programming

VM/370: Operator’s
Guide

GC20-1806

VM/370:
Guide

Release 2

GC20-18156

0S/VS, DOS/VS, and
VM/370 Assembler
Language

GC33-4010

0OS/VS and VM/370
Assembler Programmer’s

VM/370 Planning and
System Generation
Guide

GC20-1801

VM/370: Remote Spooling
Communications Subsystem
(RSCS) Users' Guide

GC20-1816

Guide
GC33-4021

VM/370: System
Programmer’s Guide

GC20-1807

Figure 1.

VM/370: System
Messages

GC20-1808

If both of these
documents are

VM/370: Quick Guide for
Users Reference Summary

GX20-1926
to be ordered,
please use: VM/370: Summary of
Commands
GBOF3576
GX20-1961

VM/370: OLTSEP and
Error Recording Guide

GC20-1809

VM/370: Control
Program (CP)
Program Logic

SY20-0880

VM/370: Conversational
Monitor System (CMS)
Program Logic

SY20-0881

VM/370: Service
Routines Program
Logic

S§Y20-0882

VM/370: Remote Spooling
Communications
Subsystem (RSCS)

Program Logic
SY20-0883

Virtual Machine Facility/370 Library

08/VS and VM/370
Assembler Program
Logic

SY33-8041
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VM/370 MEASUREMENT FACILITY

New: Program Feature

The VH/370 control program has two
commands that measure system
performance: INDICATE and MONITOR. The
INDICATE command is new; the function of
the MONITOR command is expanded. A new
section, "Performance Measurement and
Analysis," is added to wpPart 1:
Planning for System Generation" to
reflect this new support.

VM/VS HANDSHAKING FEATURE

New: Program Feature

The VM/VS Handshaking feature is a
communication path between VM/370 and
0S/VS1 that makes each system control
program aware of certain capabilities
and requirements of the other. The

"Multiprogramming Systems Under VM/370%
section of "Part 1: Planning for Systenm
Generation" is updated to reflect this

new programming feature.

REMOTE 3270 SUPPORT

New: Program Feature

V4/370 now supports the 3270 Display
System as a remote virtual nmachine
console attached via nonswitched
point-to-point binary synchronous lines
to a 2701 Data Adapter Unit or 2703

Transmission Control Unit. Remote 3270s
are also supported on 3704,/3705 lines in

emulation mode. A 3704/3705 is in
enulation mode if it 1is controlled by
the Emulation Program (EP) or the
Partitioned Emulation Program (PEP) in
EP mode.

The following changes to this

publication reflect this support:

e The “CHMS Planning Considerations"
section of "Part 1: Planning for
System Generation" is updated.

1975

Summary of Amendments
for GC20-i801i-4

as updated by GN20-2658
VM/370 Release 2 PLC 13

A new section, "Planning
Considerations for Remote 3270s," is
included in "part 1: Planning for
System Generation."

The wEstimating vM/370 Storage
Requirements" section of "pPart 1:
Planning for System Generation" is
updated.

The "Configurations" section of "Part
1: Planning for System Generation"
is updated.

the Real 1/0
Configuration File (DMKRIO)" section
of vpart 2: Defining Your VM/370
System" is updated. Descriptions of
the two new macros, CLUSTER and
TERMINAL, are included.

The "Preparing

"Part U4: Generating the 3704,/3705

Control Program" is updated.
is

"Appendix B: Configuration Aid"

updated.

Restrictions"
remote 3270

VM/370
for

"Appendix I:
contains changes
support.

MISCELLANEOUS CHANGES

Changed: Program and Documentation

Numerous small changes
to this publication.

have been made
In addition, the

following changes were made:

e The

The restriction about using the
virtual Machine Assist Feature with
dedicated channels no longer
exists. The "Virtual Machine
Assist Peature" section of "pPart 1:
Planning for System Generation" is
updated.

VM /370 Storage
of "part 1:
Generation® is

"Estimating
Requirements" section
Planning for System
updated.

e The "Minidisks" section of "part 1:

Planning for System Generation" is

updated.



Corrections have been made to the
"Configurations" section of "Part
1: Planning for Systenm
Generation",

Corrections have been made to the
“"RDEVICE Macro" section of "™part 2:
Defining Your VM/370 System."

The “RCTLUNIT Macro" section of
"Part 2: Defining Your VM/370
System" is updated.

Changes have been made to the
OPTION, SPOOL, DEDICATE, and
SPECIAL control statements of the
Directory program in “part 2:
Defining Your VM/370 System."

Minor changes have been made to
Steps 12 and 17 of the 2314, 3330,
and 3340 Starter Systen
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descriptions in “Part 3:
Generating VM/370 (CP, CMS, and
RSCS) . "

"Part U4: Generating the 3704/3705
Control Prograa" is updated to show
the publications needed for Version
3 of the 3704/3705 control
program.

"The Loader" section of "pPart 6:
Updating VM/370" is updated to show
you how to update the loader and
create an executable form of the
updated loader.

A new appendix, "Appendix I: VM/370
Restrictions," is included in this
publication. This information was
previously in the vK/370:
Introduction.



PUBLICATION REWRITTEN

New: Documentation

The VM/370: Planning and Systenm
Generation Guide is completely rewritten
and reorganized. Information that did
not pertain to system generation is no
longer in this publication. The

information in "Section 2. CHMS
Considerations" and "Section 3.
Operating Systenms -— General

Information" that did not ©pertain to
system generation was moved to the
VM/370: Commangd Langquage Guide for

General Users.

The revised VM/370: Planning and
System Generation Guide has six parts
and eight appendixes:

e "part 1:
Generation"

Planning for Systen

e "part 2: Defining Your VM/370 System"

e "part 3: Generating VM/370 (CP, CHMS,
and RSCS)®

e "part 4: Generating the 3704/3705
Control Program"

e "part 5: The Standalone Spool Remote
Program"

e "part 6: Updating VM/370"

e "Appendix A: IBM Programs Executable
Under CMS®

e MAppendix B: Configuration Aid"

e "Appendix C: Representative Directory
Entries®

e M"Appendix D: CP/CMS Nucleus/Module
Regeneration Requirements"

e "appendix E: Notational Conventions"

e "appendix F: VM/370 Service Programs
Used During System Generation®

e m"pppendix G: Compatibility of VM/370
with CP-67/CHMs™

e "appendix H: Creating a 3340 Systen
Residence Volume from a Current 2314

Summary of Amendments
for GC20-1801-4
VM/370 Release 2 PLC 11

or 3330 System Residence Volume and
the PLC Tape"

"pPart 1: Planning for Systen
Generation" contains information that
vwas formerly in "Section 1.
Introducticn," "Section 2. CMsS
Considerations," "Section 3. Operating
Systems -- General Information," and

"Section 4. System Generation Planning."
The following sections are new:

e "Specifying a Virtual=Real Machine"
e Wyirtual Machine Assist Feature®
e "yM/370 Using Channel Switching"

e M"Geperating a VM/370 System that
Supports the 3704,/3705"%

In addition, systen generation
considerations are now included in the
"CMS Batch Facility" section, and the
"Confiqurations" section 1is reformatted
to improve its readability.

"part 2: Defining Your VM/370 System"
describes the macros and programs that
define VM/370. It contains information
about the real I/0 configuration file,
CP system control file, system name
table file, VM/370 Directory progran,
and the Forms Control Buffer. This
information was previously in "Section
4, System Generation Planning."

"part 3: Generating VM/370 (CP, CMS,
and RSCS)" describes the step-by-step
procedures for generating VM/370. It
contains the information that previously
was in "Section 5. Generating and
Installing VM/370%" and "Appendix G: 3330
System Generation."

"part U4: Generating the 3704,/3705
Control Progranm" describes the
step-by-step procedure for installing an
Emulation Progranm, Network Control
Program, or Partitioned Emulation
Program. Previously, this information
was in the VM/370: System Programmer's
Guide.

"part 5: The Standalone Spool Remote
Program" describes the procedure for
installing the 2780 Spool Remote Progranm
(DMKSRP) . Previously, this information
vas in the ¥YM/370: System Programmer's




"part 6: Updating VM/370" tells you
how to wupdate VM/370 and describes the
programs and EXEC procedures you need.
Most of this information was in "Section
6. Supporting and Updating an Installed
Systenm." The examples are «clarified,
the VMFASM command format 1is added, and
the VMFBLD and ASMGEND EXEC procedures
are now described.

The following editorial changes were
also made in the Appendixes:

e M“Appendix C: Command Privilege
Classes," "Appendix D: CP Commands,"
and "Appendix E: CMS Commands" were
deleted. This information is in the
VM/370: Command Langquage Guide for

e M“Appendix G: 3330 System Generation"

is deleted. The information is
included in "part 3: Generating
vM/370 (CP, CMS, and RSCS) ."

e "Appendix H: CP Loadlist
Requirements" is deleted. The

information now is included in the
"Using VMFLOAD to Generate a New
Nucleus" section of Part 6.

The following Appendixes are new,
although their contents are not new:

e "appendix E: Notational Conventions"

e M"pppendix F: VM/370 Service
Programs." The service programs
previously were described in "Section
4. System Generation Planning."

e "Appendix G: Compatibility of VM/370
with CPB-67/CMS." This information
was in the VM/370: Command Langquage
Guide for General Users.

NEW DEVICE SUPPORT

New: 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 publication reflect this
support:

e The "Introduction to VM/370 Systenm
Generation" section of "Part 1:
Planning for System Generation" is
updated.

s The "“CHMS Planning Considerations"
section of "part 1: Planning for
System Generation" is updated.

e The "Direct Access Storage
Requirements for CP" section of "part
1: Planning for System Generation" is
updated.

e The "Estimating DASD Storage
Requirements for CMS Minidisks"
section of "Part 1: Planning for
System Generation" is updated.

e The "Minidisks" section of "Part 1:
Planning for System Generation" is
updated.

e The "Configurations" section of "Part
1: Planning for System Generation" is
updated.

e "part 2: Defining Your VM/370 System"
is updated. The RDEVICE and SYSRES
macros are updated and the "Creating
Your VM/370 Directory" section is
updated.

e "part 3: Generating VM/370 (CP, CMS,
and RSCS) is updated to include a
complete description of the system
generation procedure for a 3340
starter systen.

e "Appendix B: Configuration Aid" is
updated.

e "Appendix F: VM/370 Service Programs"
is updated.

e "pppendix H: Creating a 3340 System
Residence Volume from a Current 2314
or 3330 System Residence Volume and
the PLC Tape" is added.

vM/370 supports the IBM 3767
Communications Terminal (at 300 bps)
operating as an IBM 2741 Communication
Terminal cnly. The "Configurations"
section of "Part 1: Planning for Systen
Generation" is updated to reflect this
support.



NEW SUBSYSTEM SUPPORTED AS VM/370 COMPONENT

New: Component
The Remote Spooling Communicatio
Subsystem (RSCS) 1is now supported as
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 execute in a virtual
machine dedicated to rTemote spooling.
The following changes reflect this

nnnAard e

SUppoIr<e

e M"Pigure 1. Virtual Machine
Facility/370 Library"™ includes two
new publications.

e The "Introduction" section of "Part
1: Planning for System Generation" is
updated.

e The "pPlanning Considerations for
Virtual Machine Operating Systems
(other than CMS)" section of "Part 1:
Planning for System Generation" is
updated.

¢ The "Configurations" section of "Part
1: Planning for System Generation" is
updated.

e "part 3: Generating VM/370 (CP, CHMS,
and RSCS)" is updated to include a
complete description of the systenm
generation procedure for RSCS.

e "Part 6: Updating VM/370" is updated
to include information about updating
RSCS in the "Building the RSCs
Nucleus"™ section and in “Figure 27.
System Support Plan."

e The VMFBLD EXEC procedure is updated
to support RSCS. The changes are
described in the "Using the VMFBLD
EXEC Procedure to Build a New
Nucleus" section of "Part 6: Updating
VM/370.0

e "appendix C: Representative Directory
Entries" has an entry for an RSCS
virtual machine.

ENHANCEMENT FOR THE VIRTUAL MACHINE

New: Program Feature

Programs using blcck multiplexer channel
operations (for example, DOS/VsS, VsS1,
and VS2) can now be executed in block
multiplexer mode on the virtual machine.

This virtual machine option may increase
the throughput of the virtual machine's
operating system because it allows the
overlap of SIOs to virtual devices
without encountering the chanmel busy
condition. The fcllowing changes to
this publication reflect this support:

e The "Performance Guidelines'" section
of "“part 1: Planning for Systenm
Generation" is updated.

e The "Virtual Machine Options" section
of "pPart 1: Planning for System
Generation" is updated to describe
the BMX option.

CMS ZAP SERVICE PROGRAM ENHANCED

New: Program Feature

The CMS ZAP service rrogram is enhanced
so that it can now modify or dump TXTLIB
and MODULE files in addition to LOADLIB
files. This support is described in the
"Using the ZAP Program to Update CHMS
MODULE, LOADLIB, or TXTLIB Files"
section of "Part 6: Updating VM/370."

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 "CMS Planning

Considerations®™ section of "Par 1:
Planning for Syster Generation" is
updated.

MISCELLANEQUS

The following miscellaneous changes were
made:

e The formula for calculating the
maximum size virtual=real area
allowed is changed. The formula is
described in the  "Specify a
Virtual=Real Machine" section of
"part 1: Planning for System
Generation. "

e A new operand for the RDEVICE macro,
FEATURE=2CHANSW or =4CHANSW is
mentioned in the "yM/370 Using
Channel Switching" and "Operating



Systeas Using Reserve/Release"
sections of "Part 1: Planning for
System Generation." The features are
described further in the "“RDEVICE
Macro" section of "Part 2: Defining
Your VM/370 Systeam.®

The "Real Storage Requirements for
CP" section of "Part 1: Planning for
System Generation" is updated.

The DMKSNT modules that are supplied
with the starter system are included
in the “"Preparing the System Name
Table File (DMKSNT)" section of *"Part
2: Defining Your VM/370 System."

The system generation procedure is
rewritten. There is a separate
procedure for each of the starter
systems. Information about installing
a CP nucleus with a virtual=real area
is added. The systenm generation
procedures are described in "Part 3:
Generating VM/370 (cp, CMs, and
RSCS) . "

The GENERATE EXEC procedure is
changed so that it does not
automatically load the CP nucleus if
it contains a virtual=sreal area. This
procedure lets you check that there
is sufficient virtual storage. Then,
if you have enough virtual storage,
you <can load the CP nucleus fronm
tape. These changes are described in
the "Using the GENERATE EXEC
Procedure to Generate a New CP or CMS
Nucleus" section of "Part 6: Updating
VM/370."

The U“RDEVICE Macro" and "“RCTLUNIT
Macro" sections of "“Part 2: Defining
Your VM/370 System" are updated to
support a new device type, 3158; and
a new control unit type, 3158.
"Appendix B: Configuration Aid" is
also updated.

The CLASS= operand of the RDEVICE
macro is clarified in "Part 2:
Defining Your VM/370 System."

An example of a real I/0
configuration file is added to "Part
2: Defining Your VM/370 System."

The DMKSYS modules that are supplied
with the starter systems are added to
the "Preparing the CP System Control
File (DMKSYS)" section of "Part 2:
Defining Your VM/370 System."

The VM/370 directories that are
supplied with the starter systems are
added to the "Creating Your VM/370
Directory" section of "Part 2:
Defining Your VM/370 System."

The VMFBLD EXEC procedure is updated

to:

--Not load the CP nucleus if it
contains a virtual=real area.

--Update the CPEREP and Assembler
modules and create auxiliary
directories for them when it builds
the CMS nucleus.

These changes are described in the
"Using the VMFBLD EXEC Procedure to
Build a New Nucleus" section of "Part
6: Updating VM/370."

The CMSGEND EXEC procedure is changed
so that it can generate a new
Assembler module. This change is
described in the "Using The CMSGEND
EXEC Procedure to Generate a CMS
Module" section of %“Part 6: Updating
vM/370."

VM/370 supports the IBM 3704/3705
Network Control Program Support
Package for 0s/Vs (Order No.
5744-BA2) in emulation mode only.
"Part U4: Generating the 3704,/3705
Control Program" is updated.
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IBM 3704,/3705 COMMUNICATIONS CONTROLLERS in "Section 4. System Generation
NETWORK CONTROL PROGRAM (NCP) AND Planning" is updated.
PARTITIONED EMULATION PROGRAM (PEP)

e "appendix B. Configuration Aid" is

New: Program Feature updated.

VM/370 now supports all three of the e "Fiqure 32. CP Command Summary" in

3704/3705 control progranms: "Appendix D. cp Commands™" is
updated.

e Emulation Program (EP)

e Network Control Program (NCP) e UYPigure 33, CMS Command Summary" in

e Partitioned Emulation Program (PEP) “Arpendix E. CMS Commands" is
updated.

The following changes reflect this
support:
MISCELLANEOUS
e The Preface is updated.
Changed: Documentation Only

e A new section "“Generating a VM/370

System that Supports the 3704,/3705," The description of the MACS record in
is included in "Section 4. Systen the "Controcl Files" section of "Section
Generation Planning." 6. Supporting and Updating an Installed

System" is updated.
e The description of the RDEVICE macro



Ssummary of Amendments
for GC20-1801-2
V¥/370 Release 2 PLC 1

NEW DEVICE SUPPORT changed to reflect enhancements to the
CMS Editor associated with support of
New: Program Feature display devices.

The following devices are now supported:
NEW PROGRAM PRODUCTS
e IBM 3066 System Console, Model 2

e TIBM 3272 Control Unit, Model 2 (local New: Prograas
attachment)
s IBM 3277 Display Statiom, Hodel 2 The 0S5 PL/I Checkout Compiler, the VS
(local attachment) BASIC Processor, and the Planning
e IBM 3330 Disk Storage, Model 11 Systems Generator have been added to the
e IBM 3333 pisk Storage and Control, list of Program Products executable
Model 11 under CMS. See "Appendix E. Language
e 1IBM 3420 Magnetic Tape Unit, Models Processors and Emulators."

4, 6, and 8 (6250 bpi density)

READ-ONLY OS DATA SET ACCESS SUPPORT MISCELLANEOUS CHANGES
New: Program Feature Changed: Program and Documentation
CMS can now read, but not vwrite or The DMSGEN and DMKGEN EXEC procedures
update, real 0s sequential and have been replaced by the VMFMAC EXEC
partitioned data sets. procedure. See "The VMFMAC Procedure"
under "Applying Updates" in Section 6.
IBM 3704,/3705 COMMUNICATIONS CONTROLLERS The GENDECK EXEC procedure has been
replaced by the GENERATE EXEC procedure.
New: Program Feature See "The GENERATE EXEC Procedure™ in
Section 6.
This publication now includes
information about the IBM 3704 and 3705 The system generation procedure has
Communications Controllers in Network changed. Read "Section 5. Generating
Control Program mode and Partitioned and Installing VM/370."
Emulation Program mode as well as in
Emulation Program mode. Information on generating a vu/370
system that will include an IBM
3704/3705 Communications Controller has
VIRTUAL MACHINE ASSIST FEATURE been added. For this purpose, new
operands are included in the RDEVICE
New: Program Feature macro, and a new macro, NAMENCP, has
been included. See "“Preparing the Real
The Virtual Machine Assist feature, I/0 Configuration Deck" and "Configuring
available on the System/370 Models 135, the NAMENCP Macro" in Section 4.
145, and 158, reduces VM/370 overhead
associated with running 0S/VS1 and The MINIDASD program has been replaced
DOS/VS operating systems in virtual by the 0S IBCDASDI service program. See
machines. A new option, SVCOFF, has been wyirtual Disk Initialization Service
added to the OPTION statement of the Program (IBCDASDI)" in Section 4.
VM/370 Directory service progran. See
"Directory Creation Service Program Virtual comnsole spooling now includes CP
(DMKDIR) " in Section 4. commands typed in by the user as well as
CP messages and responses.
ENHANCEMENTS TO THE CMS EDITOR Changed: Documentation only
New: Program Feature The section "DMKSRP Installation

Procedure," on the IBM 2780 Data
"Section 2. CMS Considerations"™ has been Transmission Terminal, has been removed



from this publication and now appears in
the YM/370: System Programmer's Guide.

wsection 1. Introduction" now includes
an introduction to the system generation
process, for novice users.

Information on generating a virtual=real
machine now appears under "yM/370
Directory Entries™ in Section 4.

A new discussion, "Estimating Storage
Requirements for CMS Minidisks," has
been added to Section 4.

Information on configuring the NAMESYS
macro, which formerly appeared only in
the ¥M/370: System Programmer's Guide,
nov also appears in Section 4.

Information about the 1loader has been
added to Section 6. See "The Loader
(DMKLDOOE) . »

The discussion "Applying an Update to
the System =-- An Example" has been
replaced by "Recommended Procedures for
Local Modification."

"Appendix A. Migration from CP-67/CMS to
VM/370" has been removed. The same
material is contained in the ¥VM/370:

in "Appendix G. Compatibility of VM/370
with CP-67/CHS."

“Appendix B. VM/370 Restrictions" has
been reamoved. A complete list of
restrictions appears in "Appendix E.
VYM/370 Restrictions®" in the VM/370:
Introduction.

The title "Appendix C. CP Command
Privilege Classes" has been shortened to
"pAppendix C. Privilege Classes."

The title "Appendix E. Supported
Features and Devices" has been changed
to "Appendix A. Language Processors and
Emulators."

The new "Appendix B. Configuration Aid"
contains charts of control wunits and
associated devices that will be helpful
in preparing the Real I/O Configuration
Deck.

"Appendix D. CP Commands" and "Appendix
E. CMS Commands" (formerly Appendix F)
reflect new and changed commands.

In addition, numerous technical
corrections, editorial changes, and
minor additions have been made

throughout this publication.



GC20-1801-4,

PART 1: PLANNING FOR SYSTEM GENERATION

INTRODUCTION . ¢ ¢ ¢ o o o o o o o o o
virtual Machine Operating Systems. . .

Introduction to VM/370 System Generation

PERFORMANCE GUIDELINES .

Performance Measurement and Analysis .
Using the Performance Options. . . . .
Specifying a Virtual=Real Machine. . .

Reserving DASD Space for a CP Nucleus

With A Virtual=Real Area. . . . . .
Virtual Storage Requirements . . . .

Specifying the amount of Virtual= Real

SPACE « &+ 4 + o o o o o s 4 s o e s
Virtual Machine Assist Feature . . . .

CMS PLANNING CONSIDERATIONS. . . . . .
CMS Storage Requirements . . . . .
Virtual Storage. . . « « . .
Auxiliary Storage. .
Device Support . . . +. « .« .+

(Y

CMS Libraries. . . .
CMS Command Language
CMS Program Language .
CMS Text Processing Facility . .
Limited Support of 0S and DOS in CM

Fac111tles.

® o s s o

CMS File Management. . . . . . .
CMS Disk Management. .
File Management. . .
Disk Access. . . . .
File Sharing in CHMS.
CMS Tape Support « o
CMS Unit Record Support
Card Reader.
Card Punch .
Printer. . .
Editing. . . . .
CMS Batch Fac111ty
Saving CMS .

e & N s s s e =
.

@ o & 8 4 & 4 o & s 4
S o & o 4 o o o o &
e ¢ 4 s o
« o o 8 o 4
e ¢ o & o s & s ® o s o
« 8 s e s
s s e s s
s s o o s o

PLANNING CONSIDERATIONS FOR VIRTUAL
MACHINE COPERATING SYSTEMS (OTHER THAN
CMS) e « o & o o o o o s o = o« o o o o

Virtual Machine Options. . . . . . . .

0S ISAM Channel Programs . . . . .

Multiprogramming Systems Under vu/370.

Multiprogramming Systems without the
VM/VS Handshaking Feature . . . . .
The VM/VS Handshaking Feature. . . .

Multiple Virtual Machines Using the
Same Operating System . . . . . .

Multiple-Access Virtual Machines .

Performance Considerations . . .

The RSCS Virtual Machine . . . . .

RSCS Planning Comnsiderations . . .
The ASP Virtual Machine. . . . . . . .
VM/370 Using Channel Switching . . .
Channel Switching Between Two CPUs .

. 1

. 13
. 13
14
. 16
. 16
16.1
16.1

. 17

. 18
. 23

.
N
=

® 8 s e 8 * & e & 6 & 2 s & ° & s s o & @
w w N
£ o o

o« s s
w
~)

Page Modified by GN20-2658, March 31,

1975

Contents

Channel Switching on One CPU . . . .

50

Operating Systems Using Reserve/Release. 52

PLANNING CONSIDERATIONS FOR REMOTE

3270S & ¢ @ @ o 4 o « o o o o o o & o 52.1
3270 Support on Binary Synchronous
LiD@S & ¢ o « o o o o o o o o o o « o« 52.1
Hardware Configuration Supported . . . 52.2
System Generation Requirements . . . . 52.3
The CLUSTER Macro. . . « « « « « « o 52.3
The TERMINAL MacCro . . . « « « « « « 52.3
The RDEVICE Macro. . . . - « o 52.3
The Resource Identlflcatlon Codes. . 52.5
An Example of a Remote 3270
Confiquration . . . . . . . . « . . 52.6
GENERATING A VM/370 SYSTEM THAT SUPPORTS
THE 3704/3705 . . « ¢ ¢ &« « ¢ ¢« « « « « 53
Coding the RDEVICE Macro . « . « « « « . 53
Special Considerations for Coding the
RDEVICE MAQcCro « « « « « « « « « « « . 56
Creating an Entry in the System Name
Table . « ¢« ¢ v ¢ ¢ ¢ ¢« ¢« o« « « « « « « 59
Reserving DASD Space for the 3704,/3705
Control Program Image . « « « « « « « « 59
SAVED SYSTEMS. . « ¢ ¢ « o « ¢ o« o« « « o« 60
ESTIMATING VM/370 STORAGE REQUIREMENTS . 61
Real Storage Requirements for CP . . . . 61
Reducing the Size of the CP Nucleus. . . 63
Direct Access Storage Requirements for
CPe @« v o o o o o o o o o o o o o o« o o 63
CP Nucleus DASD Requirements . . . . . 63
Error Recording DASD Requirements. . . 64
Warm Start Data DASD Requirements. . . 64
VM/370 Directory DASD Requirements . . 64
Saved System DASD Requirements . . . . 64
Paging and Spooling DASD
Requirements. . . . « « « o o o . 64.1
Estimating DASD Storage Reguirements for
CMS Minidisks « . « ¢« ¢ ¢ ¢ ¢« « « « o o 65
MINIDISKS. o « « « « o o o =« o o o o« o« o« 66
Defining Mipidisks . . . . . . . . . . . 66
Minidisk Space Allocation. . . . . . . . 68
Track Characteristics. . . . . . . . . . 68
Alternate Tracks . « « « ¢« ¢ ¢« « « « « . 69
3330 Disks . . . c e« e o« . . 69
2314, 2319, and 33“0 DlSkS e « o o . . 69
Labels ¢ ¢ ¢« ¢ ¢ ¢ 4 4 4 e e e w e o o o 69
Sharing Minidisks. . . . « « . . . . . . 70
CONFIGURATIONS . ¢ o o o« o o o o o o o o« 12
VM/370 Minimum Confiquration . P
Configurations Supported by CHS. « o . 13
Configurations Supported by RSCS . . . . 73
Devices Supported by VM/370. . . . . . . 74
CPUS @« « o « o o s s o o o o o« o o o« « « 15
CPU Required Features and Facilities . 75



GC20-1801-4, Page Modified by GN20-2658,

Desirable Features . . . . . .
Direct Access Storage Devices. .
Magnetic Tapes « « « « o « o o « &
Unit Record Devices. . . . . . .
TerminalsS. « « o « ¢ o o o o o o &

Special Considerations and Required

e s s s @
s e 8 e

Features. « « ¢« « o ¢ ¢ « o & o .
Transmission Control Units . . .
2701 Required Peatures . . . . . . .
2702 Required and Optional Features.
2703 Required and Optional Features.
IBM Integrated Communications
Attachment (ICA) Required and
Optional Features . . . « « « . « &
3704/3705 Required Features. . . . .
Remote Spooling Devices Supported by
yM/370. . . . . . e e e e e . .
2780 spool Remote Program (DHKSRP) .
Remote Spooling Communications
Subsystem (RSCS). o ¢ ¢ o« ¢ o o o &
Other Considerations for Planning Your
Configuration .
Two-Channel Switch . . . . . . . . .
Devices Used only by an Operating
System in a Virtual Machine and Not
by VM/370 & . v v ¢ ¢ ¢ ¢ @ o o o @

e = e e e e e o o o o

PART 2: DEFINING YOUR VM/370 SYSTEM. .
SYSTEM DEFINITION. . « ¢ ¢ « « o « o &«

PREPARING THE REAL I/0O CONFIGURATION
FILE (DMKRIO) . . . e e e e e e
Coding the Real I/0 Conflguratlon
Macros for Remote 3270s . . . .
CLUSTER Macro. e o o o
TERMINAL Macro .
RDEVICE Macro. .
RCTLUNIT Macro .
RCHANNEL Macro . .
RIOGEN Macro . . .
Example of Coding Real I
Configuration File (DMKR

* 4 & s e
e 4 o o e o o

I )

D)
.
-
.
Y
-

s s ¢ 8 @

/0
I0) &« « « «
PREPARING THE CP SYSTEM CONTROL FILE
(DMKSYS) e « v o « o o o o o o o o o @
Performance Considerations for Coding
the DMKSYS File Macros. . « « « « o« &
SYSOWNN Macro . . « . .« .
SYSRES Macro . .
SYSOPR Macro . .
SYSCOR Macro . .

SYSTIME Macro.
SYSLOCS Macro.

CREATING YOUR VM/370 DIRECTORY . . . .
Considerations for Preparing the
Directory Control Statements. . . . .
System Support Virtual Machines. . .
The VM/370 Directory Supplied with the
Starter System. . .« . ¢« . ¢ o ¢ . . .
2314 Starter System Supplied

Directory . . . . . .« . « e e e
3330 starter systen supplled
Directory . . . . o « e s e

3340 sStarter Systen Supplled

March 31, 1975
. 75 Directory . . . . . . . . . 133
. 17 Allocating DASD Space for the Vﬂ/370
. 79 DirecCtory « « « « « « « o« o o o« o« « « <135
. 80 The Directory Program. . . . « « « . . .136
. 81 Invoking the Directory Progranm
(DMKDIR) Under CMS. . . . « « « « o 137
. 81 Invoking Directory as a Standalone
. 85 Program . « « « o« = o« « « o « « « o« 138
. 85 Directory Control Statements . . . . .138
. 85
. 86 PREPARING THE SYSTEM NAME TABLE FILE
(DMEKSNT) « « « o o « o « o o o « o o « <151
Coding the NAMESYS Macro . . . . . . . .153
. 87 Coding the NAMENCP Macro . . « « . . . .155
. 87
ALTERING THE FORMS CONTROL BUFFER LOAD
. 89 (DMKFCB) e ¢« « ¢ o ¢ o ¢ o o« o« o « o« « 2156
. 89
PART 3: GENERATING VM/370 (CP, CMS, AND
. 89 RSCS) & o o ¢ o o o o o o« o « o « o« « 157
. 92 SYSTEM GENERATION PROCEDURES . . . . . .159
. 92 General Information. . . . . « « « . . .160
GENERATING CP AND CMS USING THE 2314
. 92 STARTER SYSTEM. « . « &« o o « o « o « 161
Step 1. Load the Format Program from
. 93 the Starter System Tape . . « . . . . .161
Step 2. Format, Label, and Allocate
. 95 the System Residence Volume . . . . . .161
Step 3. Label the Starter System Volume. 162
Step 4. Load the DASD Dump Restore
. 96 program from the Starter System Tape. .163
Step 5. Restore the Starter System to
96.1 DiSKe o o o o o o o o o o o o o o « « 2163
96.2 Special Considerations for 800 bpi
96. 4 TAPES o « o o o o o« o o o« s o « o« o« o165
< 97 Step 6. IPL the Starter System . . . . .165
. 105 Step 7. Define the Devices Needed to do
.108 the System Generation . . . . e « + 165
. 110 Step 8. Set the Terminal Mode and Spool
the Console . ¢ « ¢ ¢« ¢ ¢ ¢ o« ¢ o « « 167
<111 Step 9. Define or Attach the System
Residence Device. . . . . . « « . . . .167
Step 10. Make Other Devices Available. .168
. 114 Step 11. Load CMS . « .« « ¢« ¢« « « « « .169
Step 12. Load the PLC (Program Level
<115 Change) TapPe. « « « o o « o « o « « « <169
.116 Step 13. Punch the Service Programs. . .170
. 118 Step 14. Print and Punch the Starter
.121 System Supplied Directory, DMKSNT,
. 122 DMKSYS, and DMKFCB. « « « ¢ o o o « « o171
.123 Step 15. Build the VM/370 Directory and
. 125 Assemble the Files Defining the Real
I/0 and System Devices. . . . e o o 172
.126 Format of the READ Control Statement .173
Special Procedure If You Are Using
.126 Only One Tape Drive . . . . . . « 173
. 127 Invoke the GENERATE EXEC Procedure . <173
Step 16. Special Considerations for
. 129 Virtual=Real Machines . . . . . . . . .174
Step 17. Load the CP Nucleus . . . . . .175
.130 Loading a CP Nucleus without a
Virtual=Real Area . « « « « « « « « 4175
. 131 Loading a CP Nucleus that Has a
Virtual=Real Area . . . « « ¢« « « « 175



GC20-1801-4, Page Modified by GN20-2658, March 31,

Step 18. IPL the Newly Generated VM/370.176
Step i5. Back up the Newly Generated
VE/3700 ¢ ¢ ¢ ¢ ¢ e o o o o o o o o & $177
Step 20. Move the CMS System Disk, If

You Wish. . . . . . . ¢ ¢ ¢ ¢ ¢« « « 178
Step 21. Format the Operator's Virtual

191 Diske &« & ¢ ¢ ¢ 4 ¢ ¢ 4 o o o+ o o178
Step 22. Format the MAINT User's

virtual 191 Disk. . . « « ¢ ¢« ¢« ¢ . . <179
Step 23. Update CMS. . . . . . « « « . 179

Building a New CMS . . . . . . . . . .180
Step 24. Save CMS. « . « ¢ ¢« ¢« « « « « 181

GENERATING CP AND CMS USING THE 3330
STARTER SYSTEM. . . « ¢ ¢ « « o« « « « +182
Step 1. Load the Format Program from
the Starter System Tape . . . . . . . .182
Step 2. Format, Label, and Allocate the
System Residence Volume . . . e « o 182
Step 3. Label the Starter system Volume. 183
Step 4. Load the DASD Dump Restore
program from the Starter System Tape. .184
Step 5. Restore the Starter System to
Diske o ¢ ¢ o ¢« o o« .« « . J184
Special Conslderatlons for 800 bpi
TAPES o« « o o « « o o o s o o o « » o185
Step 6. IPL the Starter System . . . . .186
Step 7. Define the Devices Needed to do
the System Generation . . . . « « <186
Step 8. Set the Terminal Hode and Spool
the Console . . . . e o « . .188
Step 9. Define or Attach the System
Residence Device. . . . . . . - « « .188
Step 10. Make Other Devices Avallable. .189
Step 11. Load CMS. . . « « « « o+« » « .190
Step 12. Load the PLC (Program Level
Change) Tape. « « « « « « « « « « « « 190
Step 13. Punch the Service Programs. . .192
Step 14. Print and Punch the Starter
System Supplied Directory, DHKSKT,
DMKSYS, and DMKFCB. . « « « « . .192
Step 15. Build the VM/370 Dlrectory and
Assemble the Files Defining the Real
I/0 and System Devices. . . . « . « . .193
Format of the READ Control Statement . 194
Special Procedure If You Are Using
Only One Tape Drive . . . . . . . 194
Invoke the GENERATE EXEC Procedure . 194
Step 16. Special Considerations for
Virtual=Real Machines . . . . . . . .195
Step 17. Load the CP Nucleus . . . . . .195
Loading a CP Nucleus without a
Virtual=Real Area . . « « « « « « - .196
Loading a CP Nucleus that Has a
Virtual=Real Area . . . « « « « « . 196
Step 18. IPL the Newly Generated VK/370.197
Step 19. Back Up the Newly Generated
VM/370. . . . . . . e e e o « o « o198
Step 20. Move the CHS Systen Disk, If
You Wish. . ¢ ¢ ¢ & 4o ¢« ¢ ¢ ¢« ¢ « « « o199
Step 21. Format the Operator's Virtual
191 Diske ¢ ¢ ¢ ¢ ¢ o o o o o o « « « 199
Step 22. Format the MAINT User's
Virtual 191 Disk. . . . . . . . . . . .200
Step 23. Update CMS. . . « . « « « . - .200
Building a New CMS . « « « . « « « « .201

1975

Step 24, Save CHMS. « « « « « = o o o« « 2202
GENERATING CP AND CMS USING THE 3340
STARTER SYSTEM. . « ¢ « ¢« o o ¢ « « « 2203
Step 1. Load the Pormat Program from
the Starter System Tape « « « « « « . .203
Step 2. Format, Label, and Allocate the
System Residence Volume . . « . « . . .203
Step 3. Label the Starter System Volume.205
Step 4. Load the DASD Dump Restore
program from the Starter System Tape. .205
Step 5. Restore the Starter System to
Diske & & ¢ ¢ o o o &« « o o o . 205
Special Con51derat10ns for 800 bp1
TAPES « o « o s o o o o o o o o o o <207
Step 6. IPL the Starter Systea . . . . .207
Step 7. Define the Devices Needed to do
the System Generation . . . . e o o 2207
Step 8. Set the Terminal Mode and Spool
the Console . « ¢« « ¢ ¢ ¢« o o« o« o « « 2209
Step 9. Define or Attach the System
Residence Device. . . . . . « « <« . . .210
Step 10. Make Other Devices Available. .211
Step 11. Load CMS. . . ¢ ¢ ¢ o« o « « « 211
Step 12. load the PLC (Program Level
Change) TaP€e o o « o« o o o o o o o « o212
Step 13. Punch the Service Programs. . .213
Step 14. Print and Punch the Starter
System Supplied Directory, DMKSKT,
DMKSYS, and DMKFCB. . . . « . . « . 213
Step 15. Build the VM/370 Dlrectory
and Assemble the Files Defining the
Real I/0 and System Devices . . . . .214.1
Format of the READ Control Statement .215
Special Procedure If You Are Using
Only One Tape Drive . . . . . . .« <215
Invoke the GENERATE EXEC Procedure .« «216
Step 16. Special Considerations for
Virtual=Real Machines . . . . . . . . .216
Step i7. Load the CP Nucleus . . . . . .217
Loading a CP Nucleus without a
Virtual=Real Area . . . « « « « . « .217
Loading a CP Nucleus that Has a
Virtual=Real Area . . . « « « « « . 218
Step 18. IPL the Newly Generated VM/370.218
Step 19. Back Up the Newly Generated
VM/370. ¢ ¢ ¢ o o o o o o o o o o o « <219
Step 20. Move the CMS System Disk, If
You Wish. . . . « . . e o s o o o 220
Step 21. Format the 0perator's Virtual
191 pisk. . . . . e e o o o o o o 4220
Step 22. Format the uAINT User's 191
Dlsk. - L] . . . . - L] - . . - L] . L .221
Step 23. Update CHS. e o e e e o s o o 222
Building a New CMS . . . ¢« « . ¢ o« . .222
Step 24. Save CMS. . <« ¢ « « o « « « « 2223
VERIFYING CP AND CMS USING THE IVP . . .224
Facilities Required for Each IVP
Virtual Machine . . . . « « ¢ o« o « . .224
Starting the IVP . . . . . . « « « « o 2225
Variations of the IVP. . . . . . « . . .226
Interpreting the Test Results. . . . . .227
GENERATING AND INSTALLING RSCS . . . . .228
General Information. . . . . . . . . . .228



6C20-1801-4, Page Modified by GN20-2658, March 31,

Defining Your RSCS Virtual Machine . . .228
Defining Your RSCS System. . . e o . 4229
Creating the AXSLINKS COPY Plle. e o 229
Creating the LAXLINES COPY File. . . .231
Creating the TAGQUEUE COPY File. . . .231
Generation Procedure for RSCS. . . . . .231
Step 1. Log On as MAINT and IPL CMS. .232

Step 2. Attach and Load the PLC Tape .232
Step 3. Invoke VMFBLD to Load the

RSCS Files. . . . ¢ o« o o o« o o o o« 4232
Step 4. Pormat the RSCS System Disk. .233
Step 5. Create the COPY Files that

Define Your RSCS System . . . . . . .233
Step 6. Create DMTLOC Macro Library. .234
Step 7. Assemble the Configuration

Table (DMTSYS)e v o« o « o o o . . .235
Step 8. Invoke VMFBLD to Create the

RSCS Nucleus. « « « « o o« « o o« « « 235

PART 4: GENERATING THE 3704,/3705
CONTROL PROGRAM . . «. « « o « « s « » 4237
INTRODUCTION TO THE IBM 3704 and 3705
COMMUNICATIONS CONTROLLERS. . . . . . .239
PLANNING CONSIDERATIONS. . . . . . . . .240
Related Publications . . . e o « o - 2200
3704 and 3705 Support Package. e o o o o200
Documentation. . . . . L A
VM/370 Support of the 370& and 3705. . .241
Emulation Program (EP) with VM/370 . .241
Network Control Program (NCP) with

VM/370. & ¢ @ @ 4 o o o o o . L2042
Partitioned Emulation Program (PEP)

with VM/370 . . . . . ¢« ¢« +« &« « « . o243

GENERATING AND LOADING THE 3704,/3705
CONTROL PROGRAM . . . « o . o2U4
Step 1. Log on the vu/370 Systel e o o J2U4
Step 2. Set Up a CMS Virtual Machine . .244

Step 3. Load the IBM 3704,/3705 Control
Program Distribution Tape Files Onto a

CMS Disk. . . . . . e o J2U5
Step 4. Code the 370"/3705 Control
Program Macro Instructions. . . . . . .246
BUILD Macro Imstruction. . . . . . . .247
CSB Macro Instruction. . . . . . . . .248
SYSCNTRL Macro Instruction . . . . . .248
HOST Macro Instruction . . . . . . . .249
The Macro Instructions for the
Multiple Terminal Access (MTA)
Feature: MTALCST, MTALIST, MTAPOLL,
MTATABL, and GROUP. . . . . . . . . .2U9

GROUP, LINE, and TERMINAL Macro
Instructions. . « ¢« « « « « & « « . 251
GENEND Macro Instruction . . . . . . .251
Special Macro Coding Considerations
for the Partitioned Emulation
Program (PEP) . . . ¢ ¢« ¢ ¢ ¢ o « &
Special Macro Coding Considerations
for the Emulation Program (EP). . .
Step 5. Define the Macro and Text
Libraries « ¢« « o o« o o o o o o o o «
Step 6. The Stage 1 Generation
Procedure . . . e & s e e e o
The ASM3705 Conmand. e e« o « s o o o

.252
.252
.252

.252
.253

1975

Special Considerations for the Stage
1 Assembly. « « « ¢ ¢« ¢« ¢ & ¢ o o &
Step 7. The Stage 2 Generation
Procedure « « « « « o o o o o o o o &
The GEN3705 Compand. . « . « « « o &
Special Considerations for the Stage
2 Generation Procedure. . . . . . .
Step 8. Invoke The EXEC procedure
Created in Step 7 « ¢« « ¢ « ¢« « o &
The LKED Command . . « . . . .
Step 9. Save the 370&/3705 Control
Program Image on Disk . « . « . . .
The SAVENCP Command. . . « « « « &
Execution of the SAVENCP Program . .
Step 10. Load the 3704,/3705 Control
Program . . . e+ s e s e o o o o o 262
The NETWORK LOAD Command Line. . . . .262
Execution of the NETWORK LOAD Command.262
Special Considerations for Loading
the EP 3704/3705 Control Program. . .263
Special Considerations for Loading
the NCP and PEP 370&/3705 Control

.254

.255
.255

.257

. 257
.258

.260
.260
.261

ProgramS. . « . « e o« « - 263
Step 11. Logging on Through the
3704/3705 & @ & @ ¢ 4 o o e ¢ o s o o 264

Turn the Power On. . . « « « « « o « .260
Check for an Online Message. . . . . .264
Follow the Special Sign-on Procedures
for 3704/3705 Lines that are in NCP
Mode and Also Have the MTA Feature. .265
Logging on After an NCP Control
Program Has Abnormally Terminated .
Step 12. Applying PTFs to the 3704/3705
Load Library. « « ¢ ¢ ¢ o o o o o « =«

+266
.266
TESTING THE 3704,/3705 CONTROL PROGRAM. .267
NCPDUMP Service Program and How To Use

Tte o o ¢ o o « o o o o o o o a o o o«

.267

PART S: THE STANDALONE SPOCL REMOTE
PROGRAM .« ¢ « o « o o s o o o s o o o <269

INTRODUCTION TO IBM 2780 DATA
TRANSMISSION TERMINAL . . . « « « o« o«

IBM 2780 Data Transmission Terminal
Characteristics « o ¢« ¢ ¢ ¢ o o o o «

271
.271

INSTALLING DMKSRPe ¢« ¢ ¢ o o o o o o o
Step 1. Format Your A-Disk . . . . . .
Step 2. Create a DMKSRP ASSEMBLE File. .272
Step 3. Use VMFASM to Assemble DMKSRP. .273
Step 4. Log on the 2780 Virtual Machine.273

.272
.272

Step 5. Punch the DMKSRP Text File . . .274
Step 6. Load the DMKSRP Program. . . . .274
Step 7. Enable the Line. . . . . . . . .274
Controlling 2780 Operation . . « « . . .275
Testing 2780 Operation . . . . . . . . .275
PART 6: UPDATING VM/370. . . « . « « . .277
SUPPORTING A VM/370 SYSTEM . . . . . . .279
VM/370 Update Procedures . . « « « « . .279

Updating a Module. . . . . . . . . . .280

Control Files. . . . e e s e e o o 2281
Applying PTFs to VH/370. e o o o o o o 283



GC20-1801-4,

UPDATING MODULES USING THE VMFASM EXEC

DROCEDURE

Using VMFASM to Apply IBNM- Supplled
Updates « « « ¢« « o . e s o o o o
Using VMFASM to Apply Your own Updates .288
Other Files Produced by VMFASM . . . .

USING THE VMFMAC EXEC PROCEDURE TO _

UPDATE MACRC LIBRARIES. . . « . « « o« 291
USING VMFLOAD TO GENERATE A NEW NUCLEUS.292
Using VMFLOAD. o« ¢ ¢ ¢ ¢ ¢ o o o o« o « 4292
CP Lcadlist Requirements . . . . . . . .294

THE LOADER ¢ ¢ ¢ « ¢ o o o o « o« o« « o 2295
The Load MAP « o « o o« o« « « o o o o« « 296
Generating a New Loader. e o « o o 2296
Step 1. Assenmble the New Loader. e « 4296
Step 2. Punch a Copy of the 014
Loadere « « o o ¢ o o o o o o o
Step 3. Punch a Copy of the New
Loader Text File. « « « ¢« « « « « +296.1
Step 4. Load the New Loader. . . . .296.1
Step 5. Punch a Copy of the New
Loader (Executable Form). . . . . .296.1
Step 6. Name the New Loader
DMKLDOOE LOADER « « « « o o « o « +296.1

.296.1

USING THE GENERATE EXEC PROCEDURE TO
GENERATE A NEW CP OR CMS NUCLEUS. . . .297
USING THE VMFBLD EXEC PROCEDURE TO
BUILD A NEW NUCLEUS . ¢ o« o o o « o =«
Building the CP Nucleus. « « ¢ « « « &
Special Considerations for Generating
a CP Nucleus with a Virtual=Real

.301
<301

ATCA: « o o o o o o« o o o o o« « o « 2303
Building the CMS Nucleus . . . . . . . .303
Building the RSCS Nucleus. . . . . . . .304
USING THE CMSGEND EXEC PROCEDURE TO

GENERATE A CMS MODULE . . . . . . « . 306
USING THE ASMGEND EXEC PROCEDURE TO
GENERATE THE ASSEMBLER. . . . . . . . .308
RECOMMENDED PROCEDURES FOR UPDATING
VM/3700 ¢ ¢ ¢ ¢« o o o o o o o o « o« &« 2309
Building a CP Nucleus. . . « « . « « . 311
Building a CMS Nucleus . « « « « « « « .314
Creating a CMS System Disk . . . . . .315
Generating the CMS Nucleus . . . . . .315
Saving the CMS System. . . . . . . . .320
CMS Source Programs. . . . « « o +320
Creating CMS Disk- Re51dent Hodules . +321

Using the ZAP Service Program to Urdate
CMS MODULE, LOADLIB, or TXTLIEB Files.
ZAP Input Control Records. . . . . .
Special Considerations For Using The
ZAP Service Frogral . . . « « « « « 329
Building an RSCS Nucleus . . . . . . . .329
Creating an RSCS System Disk . . . . .329
Generating the RSCS Nucleus. . . . . .330

.322
.323

APPENDIXES . . . o ¢ ¢ o o o « o« « « « 333

Page Modified by GN20-2658, March 31, 1975

APPENDIX A: LANGUAGE PROCESSORS AND

EHULATORS « o ¢ ¢ o o ¢ ¢« o o o o o « 4335
VM/370 Assembler . . . . « ¢ . « « « « 2335
Program Products . « « « « o« « « « « o 4335
Installed User ProgralS. « « « « « « « 4335
Integrated Emulators . . . . . . . . . .336

AFPENDIX B: CCNFIGURATION AID. . . . . .337

AFPENDIX C: REPRESENTATIVE DIRECTORY
ENTRIES . . . . e e o e s e e o o o <3617
An Operator's V1rtual Machine
(OPERATOR) « &« ¢ o o o o o « o o o « « 2381
A Virtual Machine that Receives Systenm
Dumps (OPERATNS). . . « o « . <341
A Virtual Machine for Updatlng and
Supporting VM/370 (MAINT) . . . . . . .341
A Hardware Service Virtual Machine
(SRMAINT) . . . . o - . . 342
CMS Virtual nachlnes (USER1, USER2
and USER3). . . . « . . e e s e o « 2302
A Batch Virtual Machine (BATCH). e . o o382
A VM/370 Vvirtual Machine (TESTSYS) . . .342
The Remote Spooling Communications
Subsystem (RSCS) Virtual Machine. . . .342
AEPENDIX D: CE/CMS NUCLEUS/MODULE
REGENERATION REQUIREMENTS . . . . . . .347

APPENDIX E: NOTATIONAL CONVENTIONS . . .349

AFPENDIX F: VM/370 SERVICE PROGRAMS
USED DURING SYSTEM GENERATION . . . .
DASD Dump Restore (DDR) Service Program
and How To Use It . . . « . « « « « « .354

Invoking DDR under CMS . . . . . . . .354

Invoking DDR as a Standalone Program .354

DDR Control Statements . . . . . . . .355

I/0 Definition Statements. . . . . . .355
Disk Backup Via DASD Dump Restore

.353

Service Program (DMKPDR). . « « « « . .363
EXamEles ¢« ¢ ¢ ¢ o o ¢ o « o o o o o 363
IBCDASDI -- General Information. . . . .366
Initializing a Minidisk. . . . . . . .366
Assigning an Alternate Track . . . . .372
Invoking the IBCDASDI Program. . . . .374
Formatting Volumes--General Information.375

Format/Allocate Service Progranm

(DMKFMT) « « « « . . . e e e . . 2377
Format/Allocate Progral Card Input . .377
Format/Allocate Console Input. . . . .380

APPENDIX G: COMPATIBILITY OF VH/370

WITH CP-67/CMS. . « « « o« .« « . « - 4383
VM/370 CMS Support of CP- 67/cus

ComMAandS. « « ¢ « o o o o o« o o o« o« o +389
CE-67/CMS Macros and Functions and
Corresponding CMS Macros. . . . . . . 397
APPENDIX H. CREATING A 3340 SYSTEM
RESIDENCE VOLUME FROM A CURRENT 2314

OR 3330 SYSTEM RESIDENCE VOLUME AND

THE PLC TAPE. <« + « « « « « o o & & « <399
Ster 1. IPL CMS. . . . . e o o o o «399
Step 2. Load New CP Macro lerary. « o <399



GC20-1801-4, Page Modified by GN20-2658, March 31, 1975

Step 3. Update the Real I/0

Configuration (DMKRIO) File . . . . . .400
Step 4. Update CP and CMS with the PIC
Changes . « « . . .« . e o o o o o JUOO
Step 5. Format, Label, and Allocate the
3340 VolumeS. « « ¢ ¢ ¢ o o o e o o U401
Step 6. Update the Current vu/370
DIireCtoOry « « =« o o ¢ o o o s o o o o« 2U02
Step 7. Format Minidisk Areas. . . . . 403
Step 8. Copy the Minidisks . . . .« . o404
Step 9. Update and Assemble the CP

System Control (DMKSYS) and System

Name Table (DMKSHNT) Files . . . . . 404
Step 10. Update the VM/370 Dlrectory

and Load It on a 3340 Volume. . . . . .4OU4
Step 11. Generate a New CP Nucleus on a
3340 Volume « . « ¢ ¢ ¢« « o« « « « « o« U405

Step 12. Generate a New CMS Nucleus on

a 3340 Volume . . .

Step 13. Change the Label of the 33“0

Disk Labeled TCPVOL . . . . . .

APPENDIX I: VM/370 RESTRICTIONS.

.

. 405
. 406

.406.1

Dynamically Modified Channel Programs.406.1

Minidisk Restrictions. . . . . .
Timing Dependencies. . . . . . .
CPU Model-Dependent Functions. .
Virtual Machine Characteristics.
CMS Restrictions . . « ¢« « « .« &
Miscellaneous Restrictions . . .

INDEX. ¢« o ¢ « o « o o o o s o &

.406.1
.406.2
.406.3
.406.3
.406.6
.406.7

. JU407



Figure
Figure

Figure

Fiqure
Figure

Figure

Figure
F@gure
Figure
Figure
Figure
Figure

Fiqure

12.
13.

13.1

13.2
14.
15.
15.1
15.2
16.

17.

virtual Machine Facility/370
Libraryecececcececscesccesacsaca9d
Devices Supported by a
vVirtual Machine.....ccceecece..25
File Format cf Logical

=T oT 3 o« - e 14
CP and CMS Disk AccesS.......31
virtual Devices:

3270 TerminalSeeceececeeas 0.2
Virtual Devices:
Teleprocessingeeceaacssccacceasll
A Virtual Multiple-

ACCeSS SySteMecececcecaccasasli2
VM/370 Directory Entry for

an APL\DO0S-360 Virtual
Machin@.ceseecccecceaaacenseelll
A Communications System Test.Ul
A Virtual TCU Running Remote
3270 Type UnitSececcecceeseaslis
A Remote Spooling
Communications Subsystem.....U47
A Virtual Machine ASP System.u8
A Virtual Machine in an ASP
ConfiguratioDeeeeceeeceacecsa l9
Example of Determining Line
Code for Remote 3270

Resource Identification
COdESecceccccacaccnasacaasned2. b
Sample List of Resource
Identification Codes for
OperationS.ceceececacececeasea52.8
IBM 3704/3705 ModelS.eceeeeese55
Use and Definition of
MinidiskS..ccccccsccceceac=2:67
Remote 3270 Control Unit

and Device Addressing......96.7
Examples of Remote 3270
Addressingeccececcccceaccead6.8
Example of a Real
ConfiguratioONececeeceacceasas 112
Format of a 2314

Restored DisSkeccceceeaceaeas 16l

ruc
vhoo

e

Figure

Figure

Figure

Figure
Figure
Figure
Figure
Fiqure
Figure
Figure

Fiqure

Figure

Figure

Figure

age fodified by GN20-2658, HMarch 31,

24,
25.
26.
27.
28.

29.
30.

1975

Figures

Allocation of the VM/370
Starter System Volume

(CPV2L0) when the 2314

Starter System Directory

Is US€dceceeccocccccccacanscaell?
Fcrmat of a 3330 Restored
DiSKeceeeaeoscesassososensasl85
Allocation of the Starter
System Volume (CPV2LO0)

when the 3330 Starter

System Directory Is Used....198
Format of a 3340 Restored
DiSKeceeeenoccecacccancacnea2lb
Rllocation of the Starter
System Volume (CPV2LO)

when the 3340 Starter

System Directory Is Used....219
BUILD Macro Operands for
VM/370ccecccacecacaccscacaas2l?
LCTYPE Operands for MTA

Macros with ¥M/370.ccceeces.2U9
Example of MTA Macros

for Use with VM/370ccceecee.250
Example of Configuration

Macros for Use with VM/370..251
System Support Planec.e.....285
Files for a System Update...310
IBM Program Products........335
Integrated Emulators that
Execute under VM/370........336
Annotated Sample of Output

from the TYPE and PRINT
Functions of the DDR
PrOgraMecsccsceccccascscaaesl3b2
Format of 3330 Cylinders

for use by CPevececccccaasasa3?5
3330 Cylinder 0 Format......376
Using the Format Progranm

Label FunctioDe.ceceecees...381
Using the Format Progranm
Allocate Function...........381
Using the Format Progranm
Allocate Overlap Function...382
VM/370 Compatibility with
CP=67cceacecacacncsscscsssss3Bl



Part 1: Planning for System Generation

Part 1 contains planning information. It describes the
various components, options, and features of VM/370 and tells
you what you must do to install them. Part 1 contains the
following sections:

e 1Introduction
e Performance Guidelines
e CHMS Planning Comsiderations
e Planning Considerations for Virtual Machine
Operating Systems (Other than CMS)
e Generating a VM/370 System that Supports the 3704,/3705
e Saved Systems
e Estimating VM/370 Storage Requirements
e Minidisks
e Configurations

Part 1: Planning for System Generation 11



Introduction

Introduction

The IBM Virtual Machine Facility/370 is System Control Program (SCP)
that manages a real computing system so that all its resources -- CPU,
storage, and input/output devices -- are available to many users at the
same time. Each user has at his disposal the functional equivalent of a
real, dedicated computing system. Because this functional equivalent is
simulated by VM/370 and does not really exist, it is called a "virtual"®
machine.

VM/370 supports IBM System/370 Models 135, 145, 155 II, 158, 158MP
(uniprocessor mode), 165 II, 168, and 168MP (in uniprocessor mode). The
real sSystem/370 must have the Lynamic Address Translation feature, a
hardware facility that translates virtual storage addresses to real
storage addresses, and the System Timing facility. Also, it nmust
operate in extended control mode, a mode in which all the features of a
System/370, including dynamic address translation, are operational.

VM/370 has three components:

e The control program (CP), which controls the resources of the real
computer to provide multiple virtual machines.

e The Conversational Monitor System (CMS), which provides a wide range
of conversational and time-sharing facilities. Using CMS, you can
create and manage files, and compile, test, and execute problenm
programs.

e The Remote Spooling Communications Subsystem (RSCS), which transfers
spool files between VM/370 users and remote locations over
telecommunication lines.

For more information about VM/370, see the VM/370: Introduction.

VIRTUAL MACHINE OPERATING SYSTEMS

While the control program of VM/370 manages the concurrent execution of
the virtual machines, it is also necessary to have an operating systemn
managing the work flow within each virtual machine. Because each
virtual machine executes independently of other virtual machines, each
one may use a different operating system, or different releases of the
same operating systen.

Part 1: Planning for System Generation 13
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The operating systems that can run in virtual machines are:

r 1
| Batch or |
|Single User Interactive Multiple-Access |
| DOS APL\DOS-360 |
| DOS/VS (with CP option) |
| 0S/PCP vM/370 |
| OS/MFT Time Sharing |
| OS/MVT Option of 0S |
| 0S/Vs1 I
| QS/vVs2 Conversational |
| OS—-ASP CMS |
| RSCS |
| PSU4u |
L " |

CP provides each of these with virtual device support and virtual
storage. The operating systems themselves execute as though they were
controlling real devices and real storage, but they must not violate any
of the restrictions listed in the VM/370: Introduction.

INTRODUCTION TO VM/370 SYSTEM GENERATION

The purpose of the system generation is to create a system that meets
your installation's particular needs.

The first step in the system generation procedure is to restore the
starter system, a small working copy of a tasic VM/370 system. Using
the starter system, you tailor a VM/370 system to your own hardware
configuration. You also describe your DASD volumes and define how they
are to be used.

There are three versions of the starter system you can order:

e 2314 Starter Systenm

e 3330 Starter System

e 3340 Starter System

The 2314 starter system must be restored to a 2314 disk, but you can use
it to build a 2314 or 3330 system residence volume. The 3330 starter
system must be restored to a 3330 disk, but you can use it to build a
2314 or 3330 system residence volume. The 3340 starter system must be
restored to a 3340 disk, but you can use it to build a 2314, 3330, or
3340 system residence volume.

Before you begin the system generation procedure, you should:

e Know which devices to include in your VM/370 systen.

e Create the real I/O configuration (DMKRIO) file describing your I/0
configuration.

e Decide how many virtual machines to define.

14 VM/370: Planning & System Generation Guide
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[ ]
< O

reate the VM/370 directory control statement file describing the
r+ m

. .
irtual machines.

e Decide which volumes are to be owned and wused by CP (for systenm
residence, paging, spooling, and so on), the amount of real storage
available to VM/370, and the user identification of the real systenm

operator.
e Create the CP system control (DMKSYS) file describing CP-owned
volumes, the real storage size, and so on.

e If you wish, you can create your own forms control buffer (module
DMKFCB) and system name table (module DMKSNT). These modules are,
however, supplied with the starter systen.

Once you have defined your VM/370 system with these files, you can
begin the system generation procedure. You should read the rest of Part
1 to be sure you have all the information you need to generate your
system. Part 2 has the information you need to code the files that
define your system and Part 3 describes the system generation procedure
step-by-step. Before you start the system generation procedure be sure
you have the following manuals available:

VM/370: Command Lanquage Guide for General Users

VM/370: Operator's Guide

VM/370: System Messages

VM/370: Terminal User's Guide

During the system generation procedure, you apply the PLC tape
supplied with the starter system. This updates your system to the
current level. Then use the Installation Verification Procedure (IVP)
to verify that the VM/370 system is functioning properly.

If you wish to install the Remote Spooling Communications Subsysten
{RsCs), 3¢ so after runnin the IVP, After you generate VM/370 (CP.
CMS, and optionally RSCS) you can generate the 3704/3705 Control Program
or the 2780 Spool Remote Program. Information about generating these

two programs is found in Parts 4 and 5, respectively, of this manual.

You can generate a 3340 system residence volume without using the
3340 starter system if you have:

e A Release 2 2314 or 3330 system residence volume
e The PLC tape that includes the 3340 support

"appendix H. Creating a 3340 System Residence Volume from a Current
2314 or 3330 System Residence Volume and the PLC Tape" is a description
of the procedure.
Note: VM/370 strongly recommends that you use the 3340 starter system to
create a 3340 system residence volume. The procedure described in

Appendix H is complex and restricting; it requires that you generate CP
and CMS twice.

Part 1: Planning for System Generation 15
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Performance Guidelines

The performance characteristics of an operating system when it is run in
a virtual machine environment are difficult to predict. This
unpredictability is a result of several factors:

e The System/370 model used

e The total number of virtual machines executing

e The type of work being done by each virtual machine

e The speed, capacity, and number of the paging devices

e The amount of real storage available

e The degree of channel and control unit contention, as well as arm
contention, affecting the paging device

e The type and number of VM/370 performance options in use by one or
more virtual machines

Also, the virtual machine's channel mode, block multiplexer or selector,
has an effect on the virtual machine's performance.

PERFORMANCE MEASUREMENT AND ANALYSIS

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

The MONITOR command gathers data relating to most aspects of systenm
performance and writes the data on tape. Using the operands of the
MONITOR command, you can designate the type of information you want
collected. You must summarize or analyze the data written on tape to
determine performance trends. You can write your own program to analyze
the data collected on tape or use an Installed User Program (IUP) which
is available through 1IBM. When the data collected on tape is
summarized, it may indicate the conditions contributing to performance
degradation.

The INDICATE command displays, at the terminal, some key information
about the system which shows the current performance indicators.
INDICATE displays the system conditions existing at the time the command
is issued. If, after wusing the INDICATE command, the system analyst
wants more extensive data collection and reduction, he can use the
MONITOR command.

For information about using the MONITOR and INDICATE commands and for
the format of the tape records created by the MONITOR command, see the
VM/370: System Programmer's Guide.

16 VM/370: Planning & System Generation Guide
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USING THE PERFORMANCE OPTIONS

The performance of a specific virtual machine can be improved by
assigning it one or more performance options. These include: favored
execution, priority, reserved page frames, locked pages, and
virtual=real.

The performance of a VM/370 system running virtual storage operating
systems can be improved if you use the virtual machine assist feature.
This feature is available as a hardware feature on the System/370 Models
135, 145, and 158 and as an RPQ on the Model 168. In order to invoke
the favored execution, priority, reserved page frames, and locked pages
options you mnmust have a virtual machine defined with the appropriate
conmand privilege classes. Usually, the operator's virtual machine has
the appropriate command classes. Additional planning is needed to
support the virtual=real option and virtual machine assist feature. All
of these performance options are described in detail in the VM/370:

System Progqrammer's Guide.

SPECIFYING A VIRTUAL=REAL MACHINE

Although the virtual=real option eliminates paging, its main function is
to bypass CCW translation. This is possible because I/0 from a virtual
machine occupying a virtual=real space contains a 1list of CCWs whose
data addresses reflect the real storage addresses.

The only exception is virtual page 0. Virtual page 0 does not exist
as real page 0; it 1is relocated beyond the highest page of the
virtual=real area. In order for the virtual machine to perform I/O into
virtual page 0, the CCW addresses must be translated.

When CP loads an operating system into a virtual=real area, it turns
on CCW translation. Once the operating system is 1loaded, the operator
of the virtual machine should issue a CP command to turn CCW translation
off.

Part 1: Planning for System Generation 16.1
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When the virtual machine is operating with CCW translation off, it
must not perform I/0 into virtual page 0. Host operating systems can be
generated so that they do not use this area for input/output. However,
violdation of this restriction may cause damage to the other virtual
machines.

The size of the virtual=real area is specified during CP systenm
generation. It must be large enough to contain the entire addressing
space of the largest virtual machine that you execute 1in the
virtual=real area.

Only one virtual=real area can be defined.
Only one virtual machine at a time can occupy the virtual=real area.

Since the virtual=real option removes pages from the dynamic paging
area, it affects the performance of other virtual machines.

The virtual=real area is set up at VM/370 initial program 1load
(IPL). It can be released by the primary system operator to be used as
part of the dynamic paging area. once released, it cannot be reclaimed
except by reloading VM/370. The virtual=real area must be released in
total, that 1is, unused pages of the area cannot be selected for
release.

To use the virtual=real option effectively on a multiport
teleprocessing syster with no CCW translation (SET NOTRANS ON), lines
rust be dedicated to that system via the ATTACH command or by VM/370
directory assignment. Conversely, omn a multiport teleprocessing
virtual=real operation, virtual 2701/2702/2703 1lines, (that is, lines
assigned and used by CP's DEFINE and DIAL commands) operate with CCW
translation. If you invoke the SET NOTRANS ON command it is nullified
when a valid DIAL command is detected.

Note that you cannot exXxecute programs with dynamically or
self-modifying channel programs in a virtual=real area if you also use
the DIAL command.

To generate CP so that it properly supports a virtual=real area you
must do the following:

e Specify the VIRT=REAL option in the VM/370 directory for all the
virtual machines in your installation that you plan to run in the
virtual=real area.

e Reserve enough DASD space for the CP nucleus. A CP nucleus that
supports a virtual=real area is larger than one that does not.

e Make sure the virtual machine you are using to generate CP has
sufficient virtual storage.

e Specify the amount of storage you want reserved for a virtual=real
area.

"part 2: Defining Your VM/370 System" describes the Directory
program, including information about the VIRT=REAL operand of the OPTION
control statement.

RESERVING DASD SPACE FOR A CP NUCLEUS WITH A VIRTUAL=REAL AREA

A CP nucleus with the virtual=real option requires more DASD space for
system residence than a CP nucleus without the option. Use the

Part 1: Planning for System Generation 17
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following formulas to calculate the number of cylinders needed for
system residence (disregard any remainders):

Number of 2314/2319 cylinders
Number of 3330/3333 cylinders
Number of 2305/3340 cylinders

(96+ (VRSIZE/4)) /32
(114+ (VRSIZE/4)) /57
(96+ (VRSIZE/U4)) /24

o

where VRSIZE is the size of the virtual=real storage area (in K bytes).
K represents 1024 bytes. This size must be at least 32K bytes.

The number of cylinders you calculate here is the number you reserve
on your system residence device. You need this information to code the
SYSRES macro of your CP System Control file correctly.

If you do not reserve enough DASD space for your CP nucleus, when it
is written on the system residence volume your nucleus overlays other
cylinders.

VIRTUAL STORAGE REQUIREMENTS

When you are generating VM/370 you have two constraints on the maximunm
virtual=real size you can specify: real storage and virtual storage.
The 2314 or 3330 starter system virtual machine has a maximum storage
size of 1M, which means no matter how large your real machine is the
largest virtual=real area you can specify 1is 512K. If you want a
virtval=real area larger than 512K you must 1log on a virtual machine
that has sufficient virtual storage before you load the CP nucleus.
This process is described in Step 17 of the 2314, 3330 and 3340 system
generation procedures.

Before you load the CP nucleus, you must be sure the virtual machine
you are using has enough virtual storage to contain:

e CMS (320K)
e CP nucleus size (including the virtual=real area)

If your virtual machine does not have enough virtual storage, redefine
storage and IPL again before continuing.

SPECIFYING THE AMOUNT OF VIRTUAL=REAL SPACE

If you are generating your VM/370 system to include a virtual=real
machine, in Step 16 of the system generation procedure you respond "yes"
to the system message:

VIRTUAL=REAL OPTION REQUIRED (YES,NO):

You are then prompted to enter the size of the virtual=real machine
size:

STORAGE SIZE OF VIRT=REAL (MINIMUM IS 32K):

18 VM/370: Planning & System Generation Guide
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Normally, you would not want to specify the largest virtual=real machine
possible, since that would 1leave few page frames available for other
virtual machines.

At IPL time, the virtual=real area is locked in storage immediately
following CP page 0. The system operator can issue the UNLOCK command
with the VIRT=REAL option to free the virtual=real area for additional
dynamic paging space for other virtual machines. The area cannot be
relocked; it remains unlocked until another system IPL.

The following table shows the maximum size virtual=real area you can
specify for some real machine sizes.
Real Machine_Size Maximum_ VIRT=REAL Size

384K 136K
512K 264K
768K 516K

1] 768K

2N 1768K

384K is the minimum real machine size on which you can have a
virtual=real machine.

Calculate the maximum amount of virtual=real storage available on
your real CPU as follows:

e Use Formula 1 to calculate the amount of real storage available after
CP required storage is allocated.

e Use Formula 2 to calculate the maximum virtual=real size for any real
machine size.

Calculating Available Real Storage (Formula 1)

Calculate the amount of real storage available (ARS) by subtracting the
amount of storage required by CP from the real machine size. Formula 1
is:

r r 11

| |RM - 256K]| |
ARS = RM - |I + T + 12K + UK|~=======- Il
|
L

| 64K |1
L 44
Where:
RM is the real machine size.
I is the amount of storage needed to IPL CP. Refer to the load

map produced when the CP nucleus is generated. The amount of
storage needed to IPL CP is all of storage up to, and
including, the module DMKSAV.

T is the amount of storage allocated for the CP internal trace
table. CP allocates UK of storage for each 256K of real
storage for the CP internal trace table:

r bl
| RM |
4K |=---|
1256K|
L J
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If the calculation RM/256K results in a fraction, the result
is rounded upward to the next higher integer.

12K is the amount of fixed free storage allocated for the first
256K of real storage.

r h |
|RM - 256K|
4K | -=-=====- |

is the amount of fixed free storage allocated for real storage
beyond the first 256K.

The result obtained from Formula 1 is the amount of available real
storage (ARS) for a particular real machine size. This result is needed
to calculate the maximum size of a virtual=real area in Formula 2.

Calculating the Maximum Size of the Virtual=Real Area (Formula 2)

Calculate the maximum size of the virtual=real area for a particular
real machine size by recalculating the amount of real storage required
by CP and subtracting that value from the real machine size. When you
calculate the amount of real storage required by CP this time, you do
not permanently allocate free storage for the portion of storage that is
available for the virtual=real area (according to Formula 1). The
result of Formula 2 is the maximum size virtual=real area (VRS) you can
specify for a particular real machine size. Formula 2 is:

r an
IRM - 256K - ARS||
I+ T+ 12K + UK|-----=------m- I

| 6UK (W]
L iy

VRS = RM -

o ——— -

Use the same value for RM, I, and T as you used in Formula 1, ARS (the
available real storage) is the result calculated from Formula 1. If the
calculation

RM - 256K - ARS

results in a negative value, a virtual=real area is not supported (see
Example 2). If the same calculation results in a fraction, disregard
the fraction (that is, round the result down to the next lower integer;
see Example 3).

Exanmple 1
Determine the maximum size of the virtual=real area for a real machine

with 768K of storage that executes a VM/370 system that requires 228K to
IPL.

Formula 1
r r q r 11
| 1 768K | 1|768K - 256K} |
ARS = 768K - |228K + U4K|----| + 12K + 4K|-----=-—--- i
{ 1256K | | 6UK "
L L 4 L . Ja
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| ARS = 768K - [228K + 12K + 12K + 32K]

| ARS = 768K - 28UK

i ARS = 484K

l Formula 2

| r r 1
| | |768K - 256K - 484K||
! VRS = 768K - [228K + 12K + 12K + UK|-==-=--=-coccooe—x 1
| | | 64K it
' L L |
| r L g hhe ]

| { 128K |

i VRS = 768K - 252K + 4Kj=-=--ji

| | |64K]| |

l L L 44

I VRS = 768K - [ 252K + 4K{0]]

| VRS = 516K

| Note that the fraction (28/64) resulting from the

l RM - 256K - ARS

| calcilation in PFormula 2 is rounded down to the next lower integer,
| zero.

| Example 2

| Determine the maximum size of the virtual=real area for a real machine
| with 320K of real storage. The VM/370 system requires 228K to IPL.

I Formula 1

| r r ) r SR
| [ 1320K | 320K - 256K||
| ARS = 320K - |228K + U4K|~--=] + 12K + UK|=-======-=-=- il
| | 256K | I 6 4K 1
' L L 4 L J43
I ARS = 320K - [228K + UK[2] + 12K + 4K]

| ARS = 320K - [ 252K]

| ARS = 68K

| Note that the fraction 320/256 in the trace table calculation is rounded
| to the next higher integer, two.

r M
320K - 256K - 68K||
228K + 8K + 12K + 4K|=-—----=-=-======= K

| 64K I
L a4

VRS = 320K -

[ ————
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r h
=41l
208K + UK|--||
1641

L J2

VRS = 320K -

;o ———

Because the calculation
RM - 256K - ARS

results in a negative value (-4/64), a virtual=sreal area is not allowed
for this size real machine. 1In fact, 384K is the minimum real machine
size that supports a virtual=real area.

Example 3

Determine the maximum size virtual=real area for a real machine with
1792K of real storage. The VM/370 system requires 228K to IPL.

Formula 1
r r h ] r I |
| 11792K | |1792K - 256K| |
ARS = 1792K - 228K + UK|----- | + 12K + UK|--------===- 1
| | 256K| | 6UK K
L L J [ 8 ]
ARS = 1792K - [228K + U4K[7] + 12K + U4K[24])
ARS = 1792K - [ 228K + 28K + 12K + 96K)
ARS = 1792K - [364K]
ARS = 1428K
Formula 2
r r a1
| 11792K - 256K - 1428K| |
VRS = 1792K - |228K + 28K + 12K + UK|-—=-—--—=----—---——v ]
| | 6UK I
L L 33
r r a1
| 11081 |
VRS = 1792K - |268K + UK|---1|]|
i | 641}
L L JJ
VRS = 1792K - [268K + U4K]]

VRS = 1520K
Note that the fraction (108/64) resulting from the
RM - 256K - ARS

calculation in Formula 2 is rounded down to the next 1lowest integer,
one.
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VIRTUAL MACHINE ASSIST FEATURE

The virtual machine assist feature is a combination of a CPU feature and
VM/370 programming. It improves the performance of VM/370. Virtual
storage operating systems which run in problem state under the control
of VM/370 use many privileged instructions and SVCs that cause
interrupts which VM/370 must handle. When the virtual machine assist
feature is used, many of these interrupts are intercepted and handied by
the CPU; and, consequently, VM/370 performance is improved.

The virtual machine assist feature is available as a hardware feature
on the System/370 Models 135, 145, and 158 and as an RPQ on the Model
168.

Certain interrupts must be handled by VM/370. Consequently, the
assist feature is not available under certain circumstances. VM/370
turns off the assist feature in a virtual machine if it:

e Has shared segments
e Has an instruction address stop set
e Traces SVC and program interrupts

If you IPL a virtual machine operating system that has shared
segments, the assist feature 1is turned off. If you 1later IPL an
operating system that can run with the assist feature, CP turns the
assist feature on again.

Since an address stop is recognized by an SVC interrupt, VM/370 must
handle SVC interrupts while address stops are set. Whenever you issue
the ADSTOP command, VM/370 turns off the SVC handling portion of the
assist feature for your virtual machine. The assist feature is turned on
again after the instruction is encountered and the address stop
removed.

Whenever a virtual machine issues a TRACE command with the SVC, PRIV,
BRANCH, INSTRUCT, or ALL operands, the virtual machine assist feature is
turned off for that virtual machine. The assist feature is turned on
again when the tracing is completed.

If the virtual machine assist feature is available on a CPU, the
operator can turn the feature off, and on again, for the entire VM/370
systenm. Also, if the feature is available to VM/370, each virtual
machine operator can turn the feature off, and on again, for his own
virtual machine. When you create your VM/370 directory, you can set off
the SVC-handling portion of the virtual machine assist feature for
various virtual machines by specifying SVCOFF on the OPTION control
statement.
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CMS Planning Considerations

The Conversational Monitor System (CMS) is a component of VM/370 that
provides a comprehensive set of conversational facilities to wvirtual
machine users. CMS operates only in a virtual machine, and together
with CP provides a time-sharing system suitaktle for program development,
problem solving, and general time-sharing work.

CMS is a required component of VM/370. You must generate CMS in order
to support CP.

This section contains the following information about CMS:

e Storage Requirements

e Device Support

e Libraries

e Command Language

e Program Language Facilities
e Limited Support of DOS and OS
e File Management

e Disk Management

e Tape Support

e Unit Record Support

e Editing

e Batch Facility

e Saving CMS

CMS STORAGE REQUIREMENTS

CMS requires virtual storage and auxiliary storage.

VIRTUAL STORAGE

A minimum of 320K bytes for a CMS virtual machine, distributed as
follows:

e CMS nucleus -- 128K

e Loader tables -- 8K

e CMS user area -- 184K (for application programs or CMS disk-resident
commands)

AUXILIARY STORAGE
The CMS auxiliary storage requirements are:

e System residence for CMS -- 110 cylinders on a 2314 or 2319, 76
cylinders on a 3330 or 3333, or 203 cylinders on a 3340.
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e Resident disk space for application programs (CMS commands, user
programs, IBM DProgram Products) -- the amount of space needed is

program dependent, and must be assigned by you.
e Work space for application programs (CMS commands, user programs, IBM

Program Products) -- the amount of space is program dependent, and
must be assigned by you.

DEVICE SUPPORT

CMS supports the virtual machine devices shown in Figure 2.

2420,3410,3411, 3420

pre—assembled into the

F-e—a=sSeflblcld

11The device addresses shown are thos at are
nge these addresses using the

o
| CMS resident device table. You can ch
| CP DEPINE command.
|2The virtual address of the system console may be any valid
| multiplexer address.
| 3The virtual device address (cuu) of a disk for user files can be any
valid System/370 device address, and can be specified by the CMS user|
when he activates a disk. If the user does not activate a disk |
immediately after loading CMS, CMS automatically activates the user's]|
primary disk at virtual address 191, the D-disk at 192, and the |
Y-disk (a read-only extension of the system disk) at 19E. |
J

r ]
| Virtual | Virtual | Symbolic | |
| IBM Device | Address! | Name } Device Type |
| |
| 3210,3215,1052 | cuu2 | CON1 | System console |
| 2314,2319,3330,3340 190 | DSKO | System disk (read-only) |
| 2314,2319,3330,3340 | 1913 | DSK1 | Primary disk |
| | | | (user files) |
| 2314,2319,3330,3340 cuu | DSK2 | Disk (user files) |
| 2314,2319,3330,3340 | cuu | DSK3 | Disk (user files) {
| 2314,2319,3330,3340 | 1923 | DSK4 | Disk (user files) |
| 2314,2319,3330,3340 | cuu | DSKS | Disk (user files) |
| 2314,2319,3330,3340 | cuu | DSK6 | Disk (user files) |
| 2314,2319,3330,3340 | cuu | DSK7 | Disk (user files) |
} 2314,2319,3330,3340 | 193 | D SK8 | Disk (user files) |
| 2314,2319,3330,3340 | cuu | DSK9 | Disk (user files) |
| 1403,3211, 1443 | 00E | PRN1 | Line printer |
| 2540,2501,3505 | 00cC | RDR1 | Card reader |
| 2540,3525 | 00D | PCH1 | Card punch |
{ 2401,2402,2403,2415,| 181-4 | TAP1-TAP4 | Tape drives i
| | | |
| l

|

1

|

|

|

|

Pigure 2. Devices Supported by a CMS Virtual Machine

Under CP, wunit record devices and the system console are simulated
and mapped to different addresses and different devices. For instance,
CMS expects a 3215, 3210, or 1052 type of operator's controle, but many
terminals are 2741s or 3270s. Regardless of the real device type, the
virtual system console is a 3215. The control program of VM/370 (CP)
handles all channel program modifications necessary for this simulation.
CMS virtual disk addresses are mapped by CP to different real device
addresses.
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The CMS system disk, normally located at virtual address 190, is
read-only and contains the CMS nucleus functions and disk-resident CMS
command modules. The CMS nucleus is loaded into virtual storage when you
issue the CP IPL command. CMS remains resident until another IPL command
is entered or until you log off. The disk-resident modules are loaded
into virtual storage only when their services are needed.

The A-disk is a read/write disk and is the primary or first disk.
Files that you wish to retain for later use are stored on one of your
disks. Information stored on your disk remains there until you erase
it. An exception is the temporary disk; files written on this disk are
lost whep you log off. 1In addition to the system disk (S-disk) and
primary disk (A-disk), each CMS user can have up to eight additional
disks.

You can enter CMS commands and input files from the terminal and
direct output files, program results, and error and prompting messages
back to the terminal.

The virtual card reader is used as the input medium for files, source
decks, and data to be processed by your programs. The virtual card
punch is used for your output files, language processor object decks,
and various other types of data. The virtual printer is used for
program results, storage dumps and language processor output.

Under VM/370, the unit record equipment is normally spooled. CMS
supports only spooled unit record devices.

The following is an example of a VM/370 directory entry for a CMS
virtuval machine.

USER USER1 PASSWORD

ACCOUNT NUMBER BIN7

IPL CMS

CONSOLE 009 3215

SPOOL C 2540 READER A

SPOOL D 2540 PUNCH A

SPOOL E 1403 A

LINK CMSSYS 190 190 R

MDISK 191 2314 71 10 UDISK1 W RPASS WPASS

This entry describes the confiquration when you log on as USER1. The
Directory program control statements are described in Part 2. Briefly,
this entry describes the USER1 virtual machine: it has a console at 009,
a class A reader at 00C, a class A punch at 00D, a class A printer at
00E, a link to the CMS system disk (owned by userid CMSSYS) at 190, and
a minidisk at 191. Once you are logged on you can change the
configuration and also the spooling classes of the unit record devices.
You can add devices to the VM/370 directory or dynamically add to the
confiquration as needed.

CMS LIBRARIES

CMS updates simulated partitioned data sets which contain:
e CMS and OS macros to be used at assembly time (macro libraries)

e Object routines to be referred to at execution-load time (text
libraries)
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The system macro libraries, located on the CMS system disk, are:

Library Contents
CMSLIB MACLIB All of the CMS macros.
OSMACRO MACLIB The selected 0S macros from SYS1.MACLIB that are

supported under CMS.

OSMACRO1 MACLIB The remaining distributed 0S macros from
SYS1.MACLIB.

TSOMAC MACLIB The 0S macros distributed in SYS1.TSOMAC.

If voun are a DOS user in a DOS virtual machine, you can punch the DOS
macres on the virtual punch and create a new CMS macro library called
DOSMACRO MACLIB. This library may be used to assemble DOS programs

directly under CMS. However, DOS programs do not execute under CMS.

The system text libraries, also located on the CMS system disk, are:

Library Contents

CMSLIB TXTLIB The CMS system text library.

TSOLIB TXTLIB Selected TSO routines necessary to sugport
certain features of the language Progranm
Products.

Execution-time libraries are available with the Program Product
language processors and execute under CMS.

You can generate your own libraries and add, delete, or list entries
in them via the MACLIB and TXTLIB commands. You can also specify which
libraries (system and user) to use for program compilation and execution
via the GLCBAL command, which allows up to eight 1libraries to be
specified.

CMS COMMAND LANGUAGE

The CMS command language lets you converse with CMS. With this command
language, you can use:

Language compilers

An Assembler

CMS file management system
Context editing and line editing
Execution control

Debugging capability

Additionally, you can invoke the CP commands available to all virtual
machines under VM/370 directly from CMS. Using these CP commands, you
can send messages to the operator or to other users, dynamically change
your virtual machine's configuration, and invoke spooling facilities.
In CMS, the facilities of CP and CMS together appear as those of a
single integrated systenm.

To use CMS, you must first gain access to a virtual machine via the
CP LOGON command, and IPL CMS. Then you can enter commands or data from
the remote terminal (virtual operator's console). Each command, upon
completion, returns control to you. For information about how to use
CMS and for a description of all CMS commands, see the VM/370: Command
Lanquage Guide for General Users.
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CMS PROGRAM LANGUAGE FACILITIES

The languages available under CMS include:

S/370 Assembler

VS BASIC

PL/I

FORTRAN IV

Full American National Standard COBOL

The Assembler is distributed with VM/370. The language compilers
that are program products must be ordered separately. For a complete
list of 1langquage processors that can be executed under CMS, see
“"Appendix A. IBM Programs Executable Under CMS.®

CMS executes the compilers via interface modules. CMS commands are
provided to invoke the compilers within the conversational environment
of CHMs.

COBOL programs, using the following facilities, can be compiled under
CMS, but must be transferred to a machine (virtual or real) running OS
for execution.

QSAM & BDAM spanned records
ISAM

RERUN statement

label handling options

OPEN REVERSED

Sort feature

Segmentation feature

ASCII code feature

Forced end of volume

TCAM feature

PL/I programs, using the following facilities, can be compiled under
CMS, but must be transferred to a machine (virtual or real) running 0S
for execution.

Multi-tasking

Teleprocessing file support

ISAM

Backwards attribute

Spanned records for buffered files
Sort-merge

Checkpoint-restart

ASCII data sets

Track overflow

CMS TEXT PROCESSING FACILITY

Text processing facilities that can create formatted output from one or
more CMS files containing text and/or control words are available
through the SCRIPT command. SCRIPT/370 is an IBM Installed User Progranm
that must be ordered separately.
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LIMITED SUPPORT OF OS AND DOS IN CMS

Object programs (TEXT files) produced under CMS and under O0S in real or

o fol_ 5 + 1 =
in virtual =machines may be executed under CMS if they dc not utilize

certain O0S functions not simulated by CMS. Object programs using
non-simulated 0S macro functions must be transferred to an appropriate
real or virtual 0S machine for execution.

Sequential and partitioned data sets residing on 0S disks can be read
by 0OS programs running under CMS. Also, certain CMS commands can be used
to process data sets on 0S disks.

CMS commands, and programs that use O0S macros simulated by CMS, can
read sequential DOS files. No DOS macros are simulated; DOS files are
treated as if they were 0S data sets and are read by 0S macros.

The application programmer who normally uses CMS to interactively
create, modify, and test his programs may require facilities not
supported in CMS (for example, an OS program using ISAM). He can
alternately execute CMS and another operating system in the same virtual
machine.

A description of the actual processes for reading 0S or DOS files and
of alternating operating systems is in the VM/370: Command Language
Guide for General Users.

CMS PILE MANAGEMENT

CMS provides interfaces with virtual disks, tapes, and unit record
equipment. Most CMS commands assume that files are stored on disk. This
means that files stored on media other than disk must be transferred to
disk before you can issue a CMS command that uses them. Similarly, most
CMS commands that create files do so on disk (such as listing files from
a compilation). In many cases you may want to transfer these files to
cards or tape, or to print thenm.

CMS DISK MANAGEMENT

CMS can manage up to ten virtual disks (created on 2314, 2319, 3330, or
3340 storage devices) for each user. One of these is the CMS system
disk (S-disk), a read-only minidisk, which normally has a device address
of 190. Your files may be accessed from up to nine active CMS disks.
Usually, one of these is a read/write disk called the A-disk with a
device address of 191.

Each CMS disk has a six-character 1label (or volid) associated with
it. Record 3 (on cylinder 0, track 0), of a CMS disk includes a ten-byte
label, consisting of the following:

e PFour characters: CMS=
e Six characters: desired label
(blank filled if less than 6 characters; truncated if more than 6

characters)

e The remaining bytes of the record are all binary zeros.
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The CMS FORMAT command is used to initialize a disk area in the CHMS
format and to write a label onto a disk. BAll CMS disks must be
formatted before being used for the first time.

Disks do not need to be formatted for each session unless the disk is
a temporary disk dynamically added to the virtual machine configuration
via the CP DEFINE command. Dynamically defined disks must be formatted
each time they are added to the virtual machine configuration.

Each virtual disk has an automatically updated CMS file directory
(called the Master File Directory) that keeps an inventory of all files
on that disk. The file directory is updated after each CMS command that
changes the status of files on that disk. A file directory has a name
in the form of a single alphabetic letter A, B, C, D, E, F, G, S, Y, or
Z, which corresponds to the mode letter of the ten possible user disks.

The relationship between a file directory on a physical disk and the
file directory name is established when you issue the ACCESS command.

The data extent of a particular CMS file is limited to one virtual
disk (up to 12,848,000 bytes). The file management system limits the
number of files on any one virtual disk to 3400 (for 3330/3333/3340
devices) or 3500 (for 2314,/2319 devices), and the number of records in a
particular CMS file to 65,535.

FILE MANAGEMENT

CMS disks are formatted into 800-byte physical records or blocks. 1
3330 disk volume holds 14 physical blocks per track, a 3340 disk volume
holds 8 physical blocks per track, and a 2314 or 2319 disk volume holds
15 physical blocks for every two tracks.

Logical records are imposed upon constant physical blocks as shown in
Figure 3. Logical records can span physical blocks.

First 800-Byte Data Block

REC1 | REC2

| REC3

RECYU

[ ——— —

RECS | REC6

b o e e o ——

Second 800-Byte Data Block

| REC6 | REC7

—_——

....._____..__
b o e o o —

Figure 3. File Format of Logical Records
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Data records may be fixed-length or variable-length, but a mixture
within a file is not permitted. Where necessary, items are begun in one
block and continued in the next, for example, record 6 in Figure 3.

Physical blocks are randomly assigned to a file as space 1is required,
and released when no 1longer in use. The physical blocks assigned to a
file can be discontiguous, and are chained together by a series of
pointers called a chain link, anchored in a File Status Table. Note that

the entire 800 bytes of a data block are used.

Space for required files (compiler work files, LISTING files, and
object modules), as well as user created files, 1is automatically
allocated by CMS. As a file grows, its space is expanded, and it is
contracted if the space requirements are reduced.

NTCKY ACCBCC
MVAON ACCLOO

Disks can be accessed in two ways: read-only, where files on that disk
can only be read; and read/write, where files can be read and written.

To access a disk, you must:

e Identify a disk as part of your virtual machine configuratiomn. This
disk is available if it is defined in your VM/370 directory entry, or
it can be acquired dynamically by issuing the CP LINK or DEFINE
command.

o Identify the disk to CMS and assign it a file directory name. Use
the ACCESS command after you load CHMS. The CMS ACCESS command
associates a particular disk with a given file directory name and,
optionally, specifies which files on the disk are to be wused and
specifies the disk as read-only.

Both CP and CMS can control read/write access to disks, as is
illustrated in Figure 4,

r L
| | CMS ACCESS I
| | (
| CP ACCESS | Read- | Read/ |
| | only | write |
[ [
| Read-only | Read-only|Read-only |
| Read/Write |Read—-only|Read/Write]|
L 4

Figure 4. CP and CMS Disk Access

The access allowed by CP is determined by your VM/370 directory entry
or the form of the LINK command you issue for a particular disk.

The disk access allowed by CMS 1is determined by the CMS ACCESS
command.
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FILE SHARING IN CHMS

Minidisks can be shared among CMS users via the VM/370 disk sharing
facilities. Since CMS does not provide any control for multiple writes
(ENQ, DEQ), this form of CP sharing is not recommended.

Bach CMS file has an access mode associated with it at file creation.
The filemode number of the file identifier determines the access mode.
The following modes apply to CMS files:

e Private
e Read/write
e Read/erase

If you have read-only access to a disk, you cannot read a private
file but can read all other files. However, if you have read/write
access to a disk, you can read and write all the files, including those
designated as private.

Read/erase is a filemode normally used by the language processors for

temporary work files. Once the file is read, it is automatically
erased.

CMS TAPE SUPPORT

Each CMS machine can support up to four magnetic tape units at virtual
addresses 181, 182, 183, and 184. They may be either 2401, 2402, 2403,
2415, 2420, 3410/3411, or 3420 drives, or a mixture of tape drives.

Each tape-handling command allows you to specify the mode of the tape
(7-track or 9-track), density, and tape recording technique: odd parity,
converter on, tramnslator off, or odd parity, converter off, translator
on.

If you do not specify the mode for a 7-track tape, CMS issues a node
set indicating 7-track, 800 bpi (bits per inch), odd parity, converter
on, and translate off. If the tape is 9-track, the mcde is ignocred and
is assumed to be 1600 bpi for dual density drives and 800 bpi for single
density drives.

As an alternative to specifying mode in each tape command, you can
issue a CMS TAPE command that sets the mode for the tape and stays in
effect until reissued. You must do this if one of your programs is to
use tapes in other than the default mode.

With one exception, CMS commands permit only unlabeled tapes to be
read or written. However, the CMS TAPPDS command can read standard 0S
tape labels. Your programs executing under CMS must use unlabeled tapes
or provide code to create and read their own labels as data records.

Multivolume tape files are not supported by CMS.
Note: These restrictions only apply when you run CHMS. DOS and OS
systems running in virtual machines can continue to read and write tapes
with standard labels, non-standard labels, and no labels on single and
multireel tape files.

The VM/370 operator must attached tapes to your CMS virtual machine
before any tape operation can take place.
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CMS UNIT RECORD SUPPORT

CMS supports one virtual card reader at virtual address 00C, one virtual
card punch at virtual address 00D, and one virtual printer at virtual
address OOE. Under VM/370, these devices are spooled. CMS does not
support real or dedicated unit record devices, nor does it support a
virtual 2520 Card Punch. PFiqure 2 in this section lists the devices

supported as virtual devices by CMS.

CARD READER

The READCARD command reads data records from the spooled card reader to
a CMS disk. Input records of 151 or fewer characters are accepted.
Column binary data is not acceptable. Your card decks must be read into
the virtual reader before a READCARD command can be issued. You can do
this in one of two ways:

e Place a card deck, containing only one file, in a real «card reader
and have CP read it. The card images are placed on a spool file in
the specified virtual machine's virtual card reader. If you are not
logged on when data is spooled to your virtual card reader, the deck
remains in your virtual card reader until you log on and 1issue the
READCARD command.

e Transfer records from your virtual card punch or printer to a virtual
card reader (your own or that of another virtual machine).

For more information on reading files from the CMS card reader, see
the VM/370: Command Language Guide for General Users.

CARD PUNCH

The CMS PUNCH command causes the specified file to be punched to the
spooled card punch. Records up to 80 characters 1long are accepted.
Shorter records are padded to 80 characters with blanks filled in to the
right. The following are not supported:

e Punch stacker select
e Punch feed read
e 3525 Multiline Card Print Feature

PRINTER

The PRINT command prints the specified disk file on the spooled
printer. You can specify whether the first character of each record is
to be interpreted as a carriage control character or as data. Both ASA
and machine code carriage control characters are supported. The file
may have either fixed or variable length records.
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EDITING

Using the CMS Editor, you can create new files online or modify or
display portions of existing files.

The CMS Editor operates on fixed and variable length records. The
maximum record length accepted by the editor is 160 characters. You can
specify file characteristics, such as record 1length, format, and tab
locations. The system includes defaults for certain filetypes (such as
ASSEMBLE and EXEC) .

Files are edited in virtual storage. The maximum size file that can
be edited 1is determined by the amount of virtual storage available to
you, minus that used by the CMS nucleus.

If the file does not fit into virtual storage, it must be divided
into smaller files, and each file edited separately. Sufficient disk
space mnust be available to accommodate both parts of the file.
Alternately, you can temporarily increase the size of your virtual
storage by issuing the CP DEFINE STORAGE command.

For more information about the editing facilities of CMS, see the
VM/370: EDIT Guide.

CMS BATCH FACILITY

The Batch Facility is a VM/370 programming facility that executes under
CMS. It allows you to execute jobs in batch mode. You can submit jobs
from a virtual machine or from a real card reader. You do not have to be
logged on to submit jobs to the batch virtual machine. Information
about the CMS batch facility is in the VM/370: Command Language Guide

for Gemeral Users and operating information is in the VM/370: Operator's
Guide.

If you want to use the batch facility you must define a CMS batch
virtual machine when you create your VM/370 directory. You should
include a read/write disk at virtual address 195 in the directory
entry. Appendix C contains a batch virtual machine entry in its
representative VM/370 directory.

Also, you must have an entry in the VM/370 directory for each user
that submits a job to CMS Batch. This entry can be the minimum: userid,
password, and one device. For all users that submit jobs when they are
not logged on, you code the password as NOLOG and do not need any
devices defined in the VM/370 directory. Because users with a NOLOG
password do not have devices defined for their virtual machines, CMS
Batch uses the TO and FOR operands of the CP SPOOL command to transfer
their files.

The Batch Facility provides two entry points so you can add support
to Batch that your installation may require. BATEXIT1 is provided so you
can write your own routine to check non-CMS control statements. BATEXITZ2
is provided so you can process additional information on the /JOB card.
These entry points are described in the VM/370: System Programmer's

You can write EXEC procedures to control the operation of a Batch
Facility virtual machine. See the VM/370: EXEC User's Guide for examples
of these EXEC procedures.
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SAVING CMS

CMS is designed so that it can be saved easily and so that the second
segment of CMS can be shared by CMS users. The VM/370 starter system has
entries in the system name table (DMKSNT) and CP system control file
(DMKSYS) so that you can save CMS at the end of the system generation
procedure for CMS.

For more information about saved systems, see the "Saved Systems"
section of this manual and see the VM/370: System Programmer's Guide.
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Planning Considerations for Virtual Machine Operating Systems
(Other Than CMS) ’

This section contains information about the following:

Virtual Machine Options

Multiprogramming Systems

Multiple virtual Machines Using the Same Operating System
Multiple Access Virtual Machines

The RSCS Virtual Machine

The ASP Virtual Machine

VM/370 Using Channel Switching

Operating Systems Using Reserve/Release

CMS or any combination of operating systems such as 0S/PCP, MFT, MVT,
vs1, vVs2, DOS, DOS/VS, and RSCS may be executed as operating systems in
a virtual machine created and controlled by VM/370. Programs or systeams
to be run in a virtual machine, however, cannot include any hardware or
software timing dependencies. For example, if I/0 devices (or the
programs that control them) require program responses within a defined
time for correct data transmission, they may not work correctly.
Execution of programs under VM/370 that require dynamic modification of
channel programs is allowed only in certain cases: they can be executed
in a virtual machine with the VM/370 performance option called
virtual=real, an 0S ISAM program can execute in a virtual machine if the
ISAM option is specified in the VM/370 directory entry for that virtual
machine, or an 0S/VS TCAM program can execute in a virtual machine that
has 0S/VS TCAM Level 5, generated or invoked with the VM/370 option.
Each operating system under VM/370 control requires that the virtual
machine have an I/0 configuration compatible with the one for which the
operating system was originally generated.

The environment of multiple virtual machines permits several of these
systems to be executing concurrently. Production work may be run in one
or more virtual machines while other virtual machines are executing:

e 1A terminal-oriented conversational systenm.

e A remote spooling subsystem, which transmits bulk data to and from
remote locations.

e A back-release system running application programs not upgraded to
the current level of the production systen.

e A current-release system with new Program Temporary Fixes (PTPFs)
applied.

e A new release or option being generated and tested.
The interactive execution of conventional operating systems in a

virtual machine environment provides several convenient operating
facilities. Some of these are:

System Programming

e Testing of new or modified Supervisor Call (SVC) routines on a
virtual machine.
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e Applying and testing PTPs on a virtual machine.

e Generating and testing new releases of an operating sytem in a
virtual machine.

e Hands-on console debugging as though on a dedicated real machine, via
a terminal device.

Application Programming

e Debugging while under operating system control, from a terminal.
e Designing of application programs without real storage constraints.
e Defining minidisks and other virtual devices to design and test a

slightly different or larger machine configuration before the actual
hardware is installed.

Operations

e Training of operators in their own virtual machine.

e Defining a virtual machine and its devices as backup to some other
real machine.

e Permitting divergent installation requirements to be run concurrently
on a single real machine.

VIRTUAL MACHINE OPTIONS

VM/370 provides several optional services to virtual machines,
including:

e The REALTIMER option, which updates a virtual machine interval timer
when that virtual machine is in a self-imposed wait state. This
option is required for virtual machines running systems that wait for
a timer interrupt to continue processing.

e The ISAM option, which allows the virtual machine to execute the
self-modifying CCW command sequences generated by the 0S ISAM modules
in OS PCP, MFT, or MVT. This option is not required for the proper
functioning of ISAM in DOS or 0S/VS. However, if ISAM is run in the
virtual=real area of an 0S/VS virtual machine, the ISAM option is
required. This option does not permit other types of self-modifying
CCW sequences to function.

e The ECMODE option, which allows the virtual machine to use the
complete set of virtual System/370 control registers and the dynamic
address translation feature of the System/370. Programming simulation
and hardware features are combined to allow use of all the available
features in the hardware.

e The BMX (virtual block multiplexer) option, which allows an operating

system that is running in a virtual machine to overlap multiple SIO
(Start I/0) requests on a specified channel path (this is done in the
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real block multiplexer environment). The selector channel mode is the
normal (and default) channel mode for virtual machines. When the BMX
option is invoked, it applies to all channels in the virtual machine
except channel 0 or channels that have a channel-to-channel adapter
(CICA). The CP DEFINE command can redefine the channel mode for a
virtual machine.

The REALTIMER, ISAM, and ECMODE options increase the amount of CP
overhead incurred by the virtual machines wusing them, and should not be
given to a virtual machine unless they are required. These options are
specified in the OPTION statement in the VM/370 directory. If a
particular option requires an option only occasionally, you may choose
to define two virtual machines: one with the option specified, and one
without; in this way, the additional overhead is incurred only when
necessary.

The REALTIMER can be set off by a user with the CP SET TIMER command.

For more information about these and the other optioms (ACCT,
VIRT=REAL, and SVCOFF) that can be specified in the OPTION statement,
see the "Creating Your VM/370 Directory" section of Part 2.

0S ISAM CHANNEL PROGRAMS

Certain OS/PCP, MFT, and MVT ISAM channel programs use a self-modifying
operation that is not allowed under normal VM/370 processing. With the
ISAM option selected, CP can scan the specific 0S/PCP, MFT, and MVT ISAM
channel program to handle the self-modifying sequence properly.

Only those users with the ISAM option in their ¥M/370 directory entry
have their CCW strings checked for self-modifying operation; thus not
all users incur the additional CP overhead. This option is not needed
for DOS or 0S/VS 1ISAM (except when O0S/VS ISAM is executed in a
virtual=real area of an 0S/VS virtual machine).

MULTIPROGRAMMING SYSTEMS UNDER VM/370

When a multiprogramming system such as 0S or DOS is rumn on a virtual
machine, its resource algorithms interact with those of VM/370;
especially when the virtual operating system has a page wait or I/0
vait. There are two methods in which multiprogramming systems interact
with VVM/370: one method is without the benefit of a special
communication path and the second method is with the special path. The
communication path, called the VM/VS Handshaking feature, is only
available for 0S/VS1 virtual machines.

MULTIPROGRAMMING SYSTEMS WITHOUT THE VM/VS HANDSHAKING FEATURE

Page Waits in a Virtual Machine

If, during its execution, an 0S- or DOS-created task or program must
wait for a CP-provided service such as a virtual storage page, the
virtual machine is marked non-dispatchable even though other partitioms
or tasks in that virtual machine may be ready and available to run.
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Those other tasks in the virtual machine cannot be dispatched by the
oneraflnq systen nntil the CP page wait is satisfied. The not cffect is

that the hlghest ﬁgigrlty program of the virtual machlne gets almost all
the available CPU time, and the other programs experience significant

degradation.

When multiprogramming systems must be run in a virtual machine,
consider using the virtual=real option, reserved page frames, or locked
pages. When the virtual=real option is used, paging 1is eliminated. The
reserved page frames option tends to keep the most active pages in
storage and the locked pages option locks the specified pages in

storage.

I/0 Raits in a Virtual Machine

On a real machine, when a task is waiting for an 1I/0 operation to
complete, the lower priority tasks are given use of the CPU. Under
VM/370, the 1I/0 operations of a particular virtuwal machine are
overlapped with the CPU execution of that and other virtual machines.
Consequently, lower priority tasks created by 0S and DOS are given the
CPU resource 1less frequently when executing in a virtual machine than
when executing in a real machine.

The system operator can issue the CP command SET FAVORED for a
specific virtual machine to ensure that its lower priority DOS or OS
tasks have a chance to execute. The favored execution option reduces
the effect of a variable system load on the favored virtual machine.

In addition, the assured percentage can be specified to guarantee
that a certain amount of CPU time is made available to the virtual
machine, provided that it is able to use the time.

The system operator can also set the priority of a virtual machine by
issuing the CP command SET PRIORITY. A lov value gives the virtual
machine a higher priority, and ensures that it is dispatched for
execution more frequently than other virtual machines.

Spooling Considerations

Most multiprogramming operating systems provide their own spooling
facilities. Since VM/370 also provides these facilities, double spooling
can occur. If you have a significant amount of printing or punching to
do, you may think one of the spooling facilities should be eliminated.
This is not necessarily true. In fact, if the multiprogramming operating
system's spooling facility blocks its output (such as 0S/VS1 does), the
most efficient spooling arrangement is usually to let both VM/370 and
0s5/Vs1 spool. When a virtual machine operating system blocks its
output, VM/370 has fewer SIOs to process.

See the VM/370: Command Lanquage Guide for General Users for more

information about punching and printing in a virtual machine.

If a virtual machine without the handshaking feature shares real unit
record devices with other virtual machines, the CP spool files are not
closed until the virtual machine operator closes then. This means the
CP spool files are not sent to the real printer or punch until the
virtual machine operator intervenes.
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THE VM/VS HANDSHAKING FEATURE

The VM/VS Handshaking Peature is a communication path between VM/370 and
0S/Vs1 that makes each systen control program aware of certain
capabilities and requirements of the other. The VM/VS Handshaking
feature consists of:

e Processing VSt pseudo page faults

e (Closing VM/370 spool files when the VS1 job output from its Direct
System Output (DSO), terminator, and output writers is complete

e Providing an optional nonpaging mode for VS1 when it executes under
the control of VM/370

e Providing miscellaneous enhancements for a VS1 virtual machine
executing under the control of VM/370

A page fault is a program interrupt that occurs when a page that is
marked "not in storage" is referred to by an instruction in an active
page. The virtual machine requesting the page is placed in the wait
state while the requested page is brought into real storage. However,
with the handshaking feature, a multiprogramming VS1 virtual machine
executing under the control of VM/370 may dispatch one task while
waiting for VM/370 to honor a page request for another task. When the
pseudo page fault portion of VM/VS Handshaking is active, VM/370 sends a
pseudo page fault (program interrupt X'14') to VS1. When VS1 recognizes
a pseudo page fault, it places only the task waiting for the page in
page wait and can dispatch any of its other tasks.

When the handshaking feature is active, VS1 closes the CP spool files
by invoking the CP CLOSE command when the VS1 job output is complete.
Once these spool files are closed, they can be processed by VM/370
without operator intervention.

VS1 can execute in nonpaging mode. Nonpaging mode exists when (1)
the handshaking feature is active, and (2) the VS1 virtual storage size
equals the virtual storage size of the VM/370 virtual machine. When VSt
executes in nonpaging mode, fewer privileged instructions are executed
and duplicate paging is eliminated. Note that a VS1 virtual machine may
have a larger working set when it is in nonpaging mode than when it is
not in nonpaging mode.

Also, there are some other enhancements for VS1 executing under the
control of VM/370. With the handshaking feature, VS1 avoids some of the
instructions and procedures that would be inefficient in the VM/370
environment.

When the VM/VS Handshaking feature is active, the operation of Vs1
with VM/370 more <closely resembles the standalone operation of Vs1,
because:

e One VS1 task can be dispatched while another is waiting for a page to
be brought into real storage.

e There is 1less need for the virtual machine operator to intervene
because output files are automatically closed and processed.

Also, a VS1 operating system with the VM/VS Handshaking feature can
execute by itself on a real machine or under the control of VM/370.
Although handshaking is a system generation feature for Vs1, it is
active only when VSt executes under the control of VM/370; it is
disabled when that same VS1 operating system is run on a real machine.
The VM/VS Handshaking feature is not active unless:
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e VS1 is generated with the VM/370 option.

e VS1 is run under the control of a version of VM/370 that supports the
feature. The VM/VS Handshaking feature is available with Release 2
PLC 13 of VM/370.

Even when the handshaking feature is active for amn 0S/VS1 virtual
machine, the pseudo page fault portion of the handshaking feature is not
available until it is set on with the CP SET PAGEX ON command. The CP
SET command can set pseudo page fault handling on and off.

MULTIPLE VIRTUAL MACHINES USING THE SAME OPERATING SYSTEM

In general, an operating system which is to run in a virtual machine
should have as fevw options generated as possible. This is also true
when several virtual machines share a system residence volume. Very
often, options that improve performance on a real machine have no effect
(or possibly an adverse effect) in a virtual machine. For example, seek
separation, which improves performance on the real machine, is redundant
in a virtual machine: CP itself issues a standalone seek for all disk
I/0.
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Sharing the system residence volume avoids the necessity of having to
keep multiple copies of the operating system online. The shared systea
residence volume should be read-only.

The CMS system residence volume is already read-only so nothing
special need be done to share it among virtual machines. The 0S systenm
can be shared among users is all data sets with write access are removed
from the system residence volume. The DOS system residence can be
shared among virtual machines if each virtual machine has a unique
standard 1label cylinder and its own read/write private core image
library where it can catalog programs. Some change to DOS is necessary
to support shared system residences. Refer to the VM/370: Systeam
Programmer's Guide for more details.

MULTIPLE-ACCESS VIRTUAL MACHINES

Multiple-access programs are those which execute in a virtual machine
and directly control terminals. These terminals need not be of the type
supported by CP as virtual operator consoles, but may be of any type
supported by the virtual machine. The lines used are either dedicated
to the virtual machine via the directory entry or assigned to the
virtual machine dynamically.

A subset of the 1lines of a real transmission control wunit (TCU) can
be defined as a virtual TCU for a virtual machine, as shown in Pigures 5
and 6.

FPigure 5 shows two multiple-access systems (controlled by virtual
machines VM1 and VM2). Each controls real 3277s by using part of the
resources of the real 3272, but it appears to both virtual machines as
if they each have sole control of the real 3272. (The virtual system
consoles of VM1 and VM2 are not shown.)

1

| VM1 |

I { |

(I | | 1

[ | _—

| ——— ( |

| | | |

| |

| Control Program of VM/370 |

| |

| Virtual | Virtual |

| 3272 | 3272 |

L J

| |
¥ L
| Real 3272 |
L J
| | | |

L A 1 1 4 1 T J
| Real | | Real | | Real | | Real |
| 3277 | 3277 { | 3277 | 3277 |
L ] L J L J L "}

Figure 5. Virtual Devices: 3270 Terminals
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Figure 6.

two lines

Virtual Devices: Teleprocessing Units

on the real 3705 are

defined as virtual

In Figure 6,

transmission control units

for two virtual machines named

The remaining lines may support virtual operator comnsoles.

VM1 and VM2.
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The virtual machine operating system may te one 1like APL DO0S-360
(with the CP option invoked) that supports a number of remote terminals,
as shown in Figure 7.

When the terminals supported by the virtual machine's operating
system are of the same type as those supported by VM/370 as virtual
system consoles, a real line can be assigned to a virtual TCU.

To do this, virtual lines are defined in the virtual machine's VM/370
directory entry via the SPECIAL record, or are added to the logged-on
virtual machine via the CP DEFINE command.

VM1

APL\DOS-360

[ — -
= — —

Control Program of VM/370

Virtual 2702

(o e O . —— o — — -
e e o e, o gu =

Real 3705

(In 2702 Emulation Mode)

o ——— — -
-

| I D B
[ T R
e

LJ L JL_JiLy
[ S
v
Data Sets

Figure 7. A Virtual Multiple—Access Systen
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Figure 8 illustrates a VM/370 directory entry for a multiple-access
virtual machine to run APL\DOS-360 (with the CP option).

r 1
|USER  APLSYS 051243 256K |
| CONSOLE O1F 3215 I
| SPOOL 00C 2540 READER |
| SPOOL 00D 2540 PUNCH B I
| SPOOL O0OE 1403 A i
| DEDICATE 190 SYSRES ]
| DEDICATE 191 SYSWRK |
| SPECIAL 080 2702 IBM i
| SPECIAL 081 2702 IBH i
|  SPECIAL 082 2702 IBM |
| SPECIAL 083 2702 1BM |
L

J

Figure 8. VM/370 Directory Entry for an APL\DOS-360 Virtual Machine

You can use the CP DIAL command to connect a terminal supported by
both CP and a multiple-access system. Such terminals can be on either
nonswitched or switched lines. To connect +to the virtual machine in
Figure 8, you would enter the command as follows:

DIAL APLSYS

The CP system matches the terminal type with an equivalent virtual
line that is available and enabled (in this example, 080, 081, 082, or
083). Once a connection is made, the terminal 1is controlled by the
virtual machine to which it is logically connected (in this example, the
APL\DO0S-360 virtual machine), and neither you nor the terminal can issue
any CP or CMS commands. It remains connected until you log off APL using
standard APL 1logoff procedures, or until the APL virtual machine is
logged off. You are then free to log on CP or to DIAL another
multiple—access systen.

Dial-up terminals supported by the multiple-access system may be of a
different type than those supported by VM/370 as virtual systenm
consoles. Such terminals must be on switched lines, and the CP DIAL
command cannot be used. You must dial the multiple-access system's
telephone numbers directly.
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In addition, a communications system can Lke tested using multiple
virtual machines in place of multiple real machines, as shown in Figure
9. The virtual 2701 units could each be defined as a one-line 2701%; on
the real machine there exists a single two-line 2701.

System/370
T 1
| VM1 |
I VM2 |
(| | r—— |
b | | | |
| | | | |
P | { | |
| | IOE—— | — J |
| | | [
i |
| vM/370 |
| (
| Vvirtual 2701 | Virtual 2701 |
L J
{ |

I L}

| Real 2701 |

L J

| |

— ) L

| |

| (
L} [ |
|bata |< >jDatal
|Set | Communications Line |Set |
b J ————d

Figure 9. A Communications System Test

The communications system test in Fiqure 9 is based on the assumption
that the real transmission control unit is equipped with the appropriate
data sets and line capability.

Figure 10 illustrates a virtual transmission control unit running
remote 3270-type units.

When the terminals supported by the multiple-access system are not of
the type supported by VM/370 as virtual operator comnsoles, the real line
appearances must be:

e Defined in the VM/370 directory entry for the virtual machine via the
DEDICATE record, as

DEDICATE cuu

where cuu is the real address of the appropriate 1line appearance on
the real transmission control unit

— or —

e Attached to the virtual machine by an operator with privilege class B
as

ATTACH cuu TO VM1 AS vcuu
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where cuu is the real address of the appropriate 1line appearance on
the real transmission control unit, and vcuu is the address of the
line appearance as generated in the virtual machine operating
systen.

System/370

VM1

-
b o = @

VM/370

virtual 2703

o e e e T — — o —
e e e e e ——— - e — - —

L} 1
—| Real 2703 |
l [N .
|
(
| |
| Data]
| Set |
e

| Communications Line

| S | | a——
|Data | | Data |
| Set | | Set |
— e | EE—— |
i |
—_—— ——— T
___13275 | 1 3275 |
| I—— | | CSS—— |

Figure 10. A Virtual TCU Running 3270-Type Units

PERFORMANCE CCNSIDERATIONS

When virtual machine activity is initiated on an infrequent or irregular
basis, such as from a remote terminal in a teleprocessing inquiry
system, some or all of its virtual storage may be paged out before the
time the virtual machine begins processing. The paging activity
required so that the virtual machine can respond to the teleprocessing
request may cause an increase in the time required to respond to the
request.

Use the locked pages or reserved page frames options to improve
performance.

If the program must be run in the dynamic paging area, then locking
specific pages of the virtual wmachine into real storage may ease the
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problem. However, it is not always easy or possible to identify which
specific pages are always required.

A more flexible approach than 1locked pages is the reserved page
frames option. When a temporarily inactive virtual machine having this
option is reactivated, these page frames are immediately available. If
the program code or data required to satisfy the request was in real
storage at the time the virtual machine became inactive, no paging
activity is required for the virtual machine to respond.

THE RSCS VIRTUAL MACHINE

The Remote Spooling Communications Subsystem (RSCS), operatiﬁg in a
virtual machine, handles the transmission of files between VM/370 users
and remote terminals and stations. Figure 11 illustrates a typical RSCS
configuration.

Three lines of the real 3705, operating in 2703 emulation mode, are
shown dedicated to the RSCS virtual machine. The communication lines are
shown attached to a 3780 Data Communication Terminal, a System/3, and an
O0S/HASP processor running in a remote System/360 or System/370.

The RSCS machine uses the spooling facilities of VM/370 as the
interface between virtual users and itself. Any user who wishes to have
an output file transmitted to a remote location must associate tag
information (such as destination and priority) with his file via the TAG
command and spool the file to the RSCS machine's virtual reader. RSCS
analyzes the tag data, enables the appropriate line, and transmits the
data using the line protocol required by the receiving station.

Remote locations can submit card files to the RSCS machine and
address them to either a VM/370 user or to RSCS itself for transmission
to another remote station. RSCS produces a VM/370 spool file by writing
that data to virtual unit record devices and, if the file is destined
for a VM/370 user, sends it to the user's virtual reader via the CP
SPOOL command. If the file is addressed to RSCS, it is queued on RSCS's
virtual reader and then handled in the same manner as a file spooled to
RSCS by a VM/370 user. In this case, it 1is the responsibility of the
remote station that originated the data to supply the tag information.

RSCS can also function as a remote workstation of a HASP/ASP type
batch processor. VM/370 users and remote stations can submit Jjobs to
RSCS for transmission to the HASP system. After processing, HASP can
return printed and/or punched output to RSCS for spooling to the real
system printer or punch. For more information about RSCS, see the

RSCS PLANNING CONSIDERATIONS
All the files 7you need to generate RSCS are on the PLC (Program Level
Change) tape.

Before you perform the RSCS generation procedure, be sure you have a

virtual machine defined for RSCS. The virtual machine you intend to run
RSCS should have:
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System/370
VM1 RSCS

Control Program of VM/370

2703 2703 9

Virtual Virtual Virty

Real 3705 (in 2703 EP Mode)

Data Data Data
Set Set Set
1 1 1
I T I
Data Data Data
Set Set Set
Syst OS/HASP
3780 ystem/3 Processor

Figure 11. A Remote Spooling Communications Subsysten

e 512K of virtual storage
e A console

e A 5-cylinder minidisk for the RSCS system residence volume. The RSCS
system disk must have a write password.

You can define more than one RSCS virtual machine. Aalso, you can
have more than one RSCS virtual machine running at the same time.
However, when multiple RSCS virtual machines are running at the same
time, each must have a unique user identification (userid) and local
location identification (ID=1inkid).

When you code the GENLINK macros during the RSCS generation
procedure, you must code the local 1location identification on the first

GENLINK macro.

Information about generating and installing RSCS is in "Part 3:
Generating VM/370 (CP, CMS, and RSCS)."

THE ASP VIRTUAL MACHINE

If you use the 0S Attached Support Processor (ASP) you may find virtual
machines useful in two ways.
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First, a virtual ASP system can be run by two virtual machines (VM1
and VM2) together with a virtual channel-to-channel adapter (CTCA).
This is illustrated in Figure 12.

System/370
VM1 VM2
r 1 1) 1
| 0OS/ASP | | 0S/ASP |
| Main | | Support |
| Processor | | Processor |
L 4 [ Jd

| Virtual CTCA ]

L 3

VM/370

oo e e e ————— —— —
e e - e ————— - — —— e —

Figure 12. A Virtual Machine ASP Systen

The virtual ASP system (VM1 and VM2) shown in Figure 12 may be used
to install and test a new ASP release, or for ASP system testing in a
virtual environment concurrent with normal producticn. This eliminates
the need to dedicate the real ASP computer for new system testing.

The VM/370 directory entry for each of the virtual ASP processors
must contain a record defining a virtual channel-to-channel adapter in
the form:

SPECIAL 280 CTCA

where 280 is the address of the channel-to-channel adapter as generated
in the 0S systen.

When both virtual ASP machines are 1logged on VM/370, the CP COUPLE
command must be issued by one of the virtual machine operators:

couple 280 to vm2 380

where 280 is the address of VM1's virtual channel-to-channel adapter,
VM2 is the userid of the second virtual machine, and 380 is the address
of VM2's virtual channel-to-channel adapter. After the channels are
coupled, the operator of each virtual machine can then IPL his 0S systenm
and start running ASP.

Second, an additional virtual machine (VM3), with a real
channel-to-channel adapter to a real System/360 or System/370, can be
running as either the main or support processor in a production ASP
system. This is illustrated in Figure 13.
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Pigure 13. A Virtual Machine in an ASP Configuration

The real channel-to-channel adapter must be defined in the VM/370
system generation procedure via the RDEVICE macro with a device type of
CTCA (DEVTYPE=CTCA). The virtual machine (VM3) must have this device
assigned to it before the IPL. This can be done via the DEDICATE
statement in the virtual machine's VM/370 directory entry as follows:

DEDICATE 280 380

where 280 is the address of the channel-to-channel adapter as generated
in the 0S system, and 380 is the address of the real channel-to-channel
adapter as specified in the VM/370 system generation procedure.

If there is no DEDICATE statement for the channel-to-channel adapter
in the virtual machine's directory entry, a resource operator with
privilege class B must attach the real channel-to-channel adapter to the
virtual machine.

Note: See the description of the COUPLE, DEFINE, and DETACH commands in
the VM/370: Command Lanquage Guide for General Users for further

information on the virtual channel-to-channel adapter.

VM/370 USING CHANNEL SWITCHING

VM/370 does not itself include any channel switching facilities.
However, channel switching can be wused between VM/370 and another
operating system if the other operating system supports channel
switching. The two- or four-channel switch can be used between:

e Two CPUs, one running VM/370 and the other running an operating
system that supports channel switching.

e VM/370 and an operating system running in a virtual machine under the

control of VM/370 on one CPU, if the virtual machine operating systen
supports channel switching.
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CHANNEL SWITCHING BETWEEN TWO CPUS

You can use the two- or four-channel switch for devices attached to two
CPUs. For example, one CPU could be running VM/370 and the other could
be running 0S. The configquration is:

CcpPU1
——

| oS

—_—— —

p———

2
Channel
Switch

290-297
390-397

I ——
| — o — — o
— — o — — o
b—— + — —

e

CpPU2

[ — |

b e e e

| |
| VM/370¢
| |

| SS—

VM/370 requires the following RDEVICE and RCTLUNIT macros

this configuration:

to support

RDEVICE ADDRESS=(290,8),DEVTYPE=3330,FEATURE=2CHANSW
RDEVICE ADDRESS=(390,8) ,DEVTYPE=3330,FEATURE=2CHANSW
RCTLUNIT ADDRESS=290,CUTYPE=3830
RCTLUNIT ADDRESS=390,CUTYPE=3830

These macros make it possible for you to run VM/370 on CPU1 or CPU2. If
you are always going to run VM/370 on CPU2, you can eliminate one path
(eliminate one RDEVICE and RCTLUINT set of macros).

If any I/0 devices
attached to a control
controlling the other
offline. For example,
are mounted and two
system residence and
running on CPU1 nmust
protects volumes that

CHANNEL SWITCHING ON O

You can also use the t
one CPU that 4is runni

VM/370 with O0S runnin
is:
50 VM/370: Planning &

controlled by VM/370 for its own exclusive use are
unit with a two- or four-channel switch, the CPU

channel interface must vary the CP-owned devices
if all eight disks in the preceding configuration
of those disk are CP-owned volumes (such as CP
CP paging and spooling volumes), the 0S systen
vary the CP-owned volumes offline. This procedure
CP needs.

NE CPU

wo— or four-channel switch for devices attached to
ng VM/370. For example, one CPU could be running
g in a VM/370 virtual machine. The confiquration
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VM/370 requires the following RDEVICE and RCTLUNIT macros to support
this configuration:

RDEVICE ADDRESS=(290,8),DEVTYPE=2314,FEATURE=2CHANSWH
RDEVICE ADDRESS=(390,8) ,DEVIYPE=2314 ,FEATURE=2CHANSW
RCTLUNIT ADDRESS=290,CUTYPE=IFA
RCTLUNIT ADDRESS=390,CUTYPE=IFA

For this example, you should have all the devices associated with one
path offline when you locad VM/370. Otherwise, the following message is
displayed:

DMKCPI9SU4E DASD raddr VOLID volid NOT MOUNTED,
DUPLICATE OF DASD raddr

In this example, the 2314 DASD devices can only be used by the 0S
system running in a virtual machine if they are dedicated to that
virtual machine via the ATTACH command or the DEDICATE control statement
in the VM/370 directory. The device addresses generated for the virtual
machine operating system do not need to be the same as those defined for
the real machine. Also, any operating system that is running under the
control of VM/370, and wusing channel switching with VM/370, cannot
access minidisks which are on devices with channel switching. Because
reserve/release is supported only for minidisks that are full packs,
minidisks that are not defined as full packs cannot be accessed via
channel switching on one CPU.

However, minidisks can be used if one of the channel interfaces is
using the device as a dedicated device and the other channel interface
is using reserve/release support. In this example, such support implies
a full pack minidisk. Suppose that the channel 2 devices are online and
channel 3 device offline when VM/370 1is loaded. Also suppose that 291
contains a full pack minidisk. When VM/370 is 1loaded, device 291 is
considered a CP system device. VM/370 virtual machines can access the
full pack minidisk at 291, and it has reserve/release protection. Then,
the 0S virtual machine controlling the channel 3 interface can have the
same pack dedicated to it as 391. The OS virtual machine can only
access the full pack minidisks as 391; other VM/370 virtual machines can
only access it as 291.

As another example, consider channel switching for tapes. If the
real configuration includes a 2816 Switching Unit or a Two- or
Four-Channel Switch feature, it can be made to operate under control of
a virtual machine operating system. For example, if 580 and 680 are the
alternate device addresses for a particular tape drive, then:

e Generate the virtual machine operating system for the appropriate
hardware (in this case a 2816 Switching Unit on channels 5 and 6).
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e Generate CP as though 580 and 680 are different devices (with
different control units and channels) and generate them with the
Two-Channel Switch feature (FEATURE=2CHANSW).

e Issue the CP ATTACH command for both device addresses (580 and 680)
whenever the real device is to be attached to the virtual machine.

The device addresses generated for the virtual machine operating
system do not need to be the same as those on the real machine.

The devices must be used by the virtual machine as dedicated devices

(attached, or defined with a DEDICATE statement in the VM/370
directory).

OPERATING SYSTEMS USING RESERVE/RELEASE

VM/370 does not include any reserve/release support for virtual machines
sharing DASD volumes. If the real configuration includes a Two- or
Four-Channel Switch feature, reserve/release support can be made to
operate under control of the virtual machine operating system. 1In this
way, a virtual machine can share a DASD volume (either virtual or
real).

For example, if 230 and 330 are alternate device addresses for a
particular DASD facility to be shared by USERA and USERB (two virtual
machines running on the same real computing system), then:

e Generate the virtual machine operating system for USERA to support
the appropriate hardware (device at 230, Two-Channel Switch) and
software (RESERVE/RELEASE).

e Generate the virtual machine operating system for USERB to support
the appropriate hardware (device at 330, Two-Channel Switch) and
software (RESERVE/RELEASE).

e Generate CP as though 230 and 330 were different devices (with
different control units and channels); and generate them with the
Two-Channel Switch feature (FEATURE=2CHANSW).

e Issue the CP ATTACH command, attaching device 230 to USERA and device
330 to USERB.

If the system generated for USERB is to run in a real machine rather
than a virtual machine:

e Generate the CP system with device 230 but not 330.

e Issue the CP ATTACH command, attaching device 230 to USERA.

In both cases:

e The device addressess generated for systems to run in a virtual
machine do not need to be the same as on the real machine.

e The devices used by virtual machines must ke dedicated (attached or

defined with a DEDICATE record in the VM/370 directory). Minidisks
cannot be shared in this manner.
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Planning Considerations for Remote 3270s

VM/370 supports 3270 display units and printers attached to binary
synchronous communications 1lines. Both remote cluster and standalone
configurations are supported. This support includes:

e Nonswitched point-to-point binary synchronous transmission.

e A mayimum of 32 d4di
c

isplay stations and/or printers, in any combination,
attached to each 3271 c

ontrol unit.
e A remote 3270 copy function.

e EBCDIC (Extended Binary Coded Decimal Interchange Code) transmission
code only.

e Remote 3270 terminals supported as virtual machine operator
consoles.

e CP commands allowing the operator to activate and deactivate the
teleprocessing lines and remote stations.

e The CMS Editor support for remote 3270s.

e The recording of MDR (Miscellaneous Data Recorder) records and OBR
(Outboard Recording) records on the VM/370 error recording cylinder.
The MDR records are for the station and the OBR records are for the
line. The CPEREP program edits and prints these records.

The 3270 hard-copy support is 1limited to remote 3270 virtual machine
consoles. You assign a screen copy function to a 3270 program function
key. Depressing that key transfers the current display image, in its
entirety, to an available printer attached to the same control unit. 1If
the printer is busy when the copy function is invoked, the virtual
machine operator receives a NOT ACCEPTED message in the screen's status
area.

The following restrictions apply to VM/370's support of remote 3270s:

e Remote 3270 terminals cannot be used as primary or alternate VM/370
system consoles.

e The number of binary synchronous lines supported by VM/370 for remote
3270 use is 16 minus the number of 3704,/3705 Communications
Controllers in NCP mode minus one (if there are any 3704/3705
Communications Controllers in EP mode).

3270 SUPPORT ON BINARY SYNCHRONOUS LINES

The supported display devices on binary synchronous lines have the same
flexibility and usefulness as locally attached 3270 devices, except for
the following limitations:

e Display Information Inquiry and Retrieval Speed -- Because the 3270
remote stations are subject to (1) relatively slow teleprocessing
transmission speeds and (2) the mechanics of polling operations,
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screen display and data entry are not as rapid for remote 3270
devices as they are for locally attached 3270s.

e CP DIAL and ATTACH Commands -- The CP DIAL and ATTACH commands are
not supported for remote 3270 stations.

e Hard Copy of 3270 Screen Image -- Just as users of locally attached
3270 display devices can spool their virtual console input and output
to the system printer, so can the users of remote 3270 display
devices. However, for remote 3270 users, the terminal is physically
distant from the system printer and the printer's output is not
readily accessible. To improve accessibility, VM/370 provides,
within its 3270 remote support, a limited hard-copy facility at the
remote location.

e Test Request Key -- The Test Request key on the 3270 terminal is not
supported for remote 3270s.

HARDWARE CONFIGURATION SUPPORTED

VM/370's support of remote 3270s requires:

e A binary synchronous line
e A control unit
e Terminal devices (display stations and/or printers)

The binary synchronous 1line must be in 2701/2703 mode. The
transmission control units supporting remote 3270s on binary synchronous
lines are:

e Integrated Communications Adapter (ICA).
e 1IBM 2701 Data Adapter Unit with Synchronous Data Adapter Type II.
e IBM 2703 Transmission Control with Synchronous Data Adapter Type II.

e TIBM 3704 and 3705 Communications Controllers in emulation mode. A
370473705 line 1is in emulation mode when it is controlled by the
Emulation Program (EP) or the Partitioned Emulation Program (PEP) in
EP mode.

Cluster and standalone control units are supported for remote 3270s.
The IBM 3271 Control Unit, Model 2, supports clusters of up to 32 remote
display stations and/or printers. The IBM 3275 Display Station, Model
2, is the standalone 3270 device that can be attached remotely.

The following devices can be attached to the 3271 control unit:

IBM 3277 Display Station, Model 2
IBM 3284 Printer, Model 2

IBM 3286 Printer, Model 2

IBM 3288 Line Printer, Model 2

The IBM 3275 Display Station, Model 2, is a standalone control unit
and display station. You can attach the IBM 3284 Printer, Model 3, to
the 3275. 1In addition, you can attach the IBM 3286 Printer, Model 3, to
the 3275 if RPQ MB4317 is installed.
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SYSTEM GENERATION REQUIREMENTS

When you generate VM/370 you must code the appropriate CLUSTER,
TERMINAL, and RDEVICE macros and assemble them as part of the DMKRIO
(real I/0 configquration) file. Then, after the DMKRIO file assembles
successfully, you must make a list of the resource identification codes
of all the remote 3270 1lines and terminals. Give the 1list to the
operations group at your installation; the members of that group need
this information when they 1issue the CP commands that control the
operation of remote 3270 lines and devices.

THE CLUSTER MACRO

Code one CLUSTER macro for each 3271 control unit and each 3275 display
station. Only a maximum of 16 CLUSTER macros is allowed. ©Each CLUSTER
macro must have a unique label. The CLUSTER macro is described in the
"Preparing the Real I/0 Configuration File (DMKRIO) " section of "“Part 2:
Defining Your VM/370 System."

THE TERMINAL MACRO

Code one TERMINAL macro for each display station and printer that is
attached to the clustered 3271 control unit.

Code one TERMINAL macro for the 3275 display station. If a 3284 or
3286 printer is attached to the 3275, code MODEL=3 on the TERMINAL
macro., The TERMINAL macro is described in the "Preparing the Real I/O
Configuration File (DMKRIO)" section of "Part 2: Defining Your VM/370
System."

THE RDEVICE MACRO

Code one RDEVICE macro for each binary synchronous line used for remote
3270s (code one RDEVICE macro for each CLUSTER macro Yyou code). A
maximum of 16 RDEVICE macros for 1lines to support remote 3270s is
allowed.

The RDEVICE macro is described in Part 2. However, the format of the
RDEVICE macro for the binary synchronous line and transmission control
unit for remote 3270s is included here to help you code the macro
correctly. The format of an RDEVICE macro for a communication line that
supports remote 3270s is:
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Name |Operation | Operands
RDEVICE ADDRESS=cuu,
2701
2703
RDEVICE=(ICA ),
3704

ADAPTER=BSCA
[ ,BASEADD=cuu ]

|
|
|
|
|
|
|
|
|
l
|
|
| +CLUSTER=1abel
|

|
|
|
|
|
|
| 3705
|
|
|
|
|
|
|

(o —— — — — — — —— —
b oo o - —— — . - —— O —— S — a— —

where:
ADDRESS=cuu
is the real I/0 address of the binary synchronous line to be used

by remote 3270s.
The address, cuu, is three hexadecimal digits from 000 to FFF.

2701
2703/
DEVTYPE=( ICA
3704
3705
is the device type of the transmission control wunit that controls
the line.

Note: The lines attached to the 3704,/3705 must be controlled by the
Emulation Program (EP) or the Partitioned Emulation Program (PEP)
in EP mode.

ADAPTER=BSCA
is the terminal adapter for the transmission control wunit. BSCA
represents the:

e IBM Binary Synchronous Terminal Adapter Type II for a 2701
e 1IBM Binary Synchronous Terminal Control Type II for a 2703

e Integrated Communications Adapter (ICA) on the System/370
Model 135

e 1IBM 3704 and 3705 Communications Controllers

BASEADD=cuu
is the native subchannel address (load address) of the 3704/3705
that controls the physical line or lines. This operand is required
for correct operation of VYM/370 recovery management for emulator
lines on a 3704/3705. Specify +this operand only for 3704 and
3705.

CLUSTER=1label

is the label of a CLUSTER macro that defines the cluster or
standalone station attached to this line.
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The following examples are RDEVICE nmacros describing a nonswitched
point-to-point communication line connected to a 2701, 2703, and 3705.

Example 1:

e e e o nATMEN g

DEVICE ADDRESS=078,DEVTIIPE=2701, ADAPTER=BSCA, CLUSTER=CLUSTO

[~

The cluster station that is connected to this 1line is defined by the
CLUSTER macro labeled CLUST001. The line at address 078 is controlled
by a 2701 transmission control unit.

Example 2

RDEVICE ADDRESS=080,DEVTYPE=2703, ADAPTER=BSCA, CLUSTER=CLUSTO020

The line at address 080 1is controlled by a 2703 transmission control
unit and the corresponding CLUSTER macro is labeled CLUST020.

Example 3

RDEVICE ADDRESS=0B8,DEVTYPE=3705,ADAPTER=BSCA, X
BASEADD=0B0,CLUSTER=CLUSTO030

The 1line at address OB8 is controlled by a 3705 Communications
Controller and the corresponding CLUSTER macro is labeled CLUST030.

THE RESOURCE IDENTIFICATION CODES

After the real I/0 confiquration file (DMKRIO) assembles successfully,
generate a list of the resource identification codes that correspond to
each 1line address. Give the 1list to the operations group.at your
installation. The operator needs to know the resource identification
code when he issues the commands to control the operation of the remote

2 1 a - 3
3270 lines and terminals.

The resource identification code is a four-digit hexadecimal ccde.
The low-order three digits of the resource identification code are the
resource address. The high-order digit is the line code.

The resource address 1is generated by VM/370; the order in which the
TERMINAL macros appear in the real I/0 configuration file (DMKRIO)
determines the resource addresses of the terminals defined. Each
CLUSTER macro defines a 3270 control unit; each 3270 control unit has a
resource address of X'00°'. The device defined by the first TERMINAL
macro after the CLUSTER macro (in the DMKRIO file) has a resource
address of X'01', the second has a resource address of X'02', up to the
maximum of X'20'. This resource address makes up the 1low-order three
digits of the resource identification code.

The line code is also generated by VM/370. You have to refer to the
assembly listing for DMKRIO to determine the line code (the high-order
digit of the resource identification code). Locate the label DMKRIORN
near the end of the DMKRIO assembly listing. This label identifies a
list of all the 1lines used by remote 3270s and by 3704,/3705
Communications Controllers in NCP mode. The high-order digit is the
line code and is assigned according to the order in which the 1line
addresses appear in the list. The first line address is assigned a line
code 0 to complete its resource identification code, the second is
assigned 1, and so on up to the last line. VM/370 supports a maximum of
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16 binary synchronous lines for use by remote 3270s, thus the maximum

value of the high-order digit is PF. Figure 13.1 shows you a sample
DMKRIO assembly listing and the corresponding line codes.

r B
| Sample of DMKRIO Assembly Listing | Line |
| | Code (in |
| | hexadecimal) |
| |
| DMKRIORN DC PFP'4? | |
| DC AL2((RDVO78—DMKRIODV) /8) | ]
l DC XL2'078"* ( 0 |
| DC AL2((RDVO7A-DMKRIODV) /8) | ]
| DC XL2'07A® | 1 |
| DC AL2((RDVO79-DMKRIODV) /8) | 1
| DC XL2'079°! | 2 |
| DC AL2((RDVO7B—DMKRIODV) /8) | 1
| DC XL2'07B* ( 3 |
L 4

Figure 13.1. Example of Determining Line Code for Remote 3270 Resource
Identification Codes

Once you determine the resource identification codes for the devices
in your remote 3270 configuration, generate a list for operations. The
list should include the following information:

Line address

Line code

Resource address

Label of plug on control unit panel
Resource Identification Code

Device type

Note: The plug panel of the 3271 control unit has up to 32 ports where
terminals can be attached. Each of these ports is 1labeled. The first
port is labeled 0, the second is labeled 2, and so on up to 31.

AN EXAMPLE OF A REMOTE 3270 CONFIGURATION

This example shows you the contents of the real I/0 configuration file
to define the following remote 3270 configuration:

e A clustered 3271 control unit with eight ports
e A standalone 3275 display station

The macros are coded so that the 3271 clustered control unit can
support eight display devices, or six display devices and two printers.
To define such a configuration, you must code 2 CLUSTER, 16 TERMINAL,
and 2 RDEVICE macros defining the 2 separate clusters. A 3275
standalone control unit, with one display and one printer, is also
supported by the following macros. To define it, you must code one
CLUSTER, one TERMINAL, and one RDEVICE macro.
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The real I/O0 configuration file for this example is:

DMKRIO CSECT

CLUST078 CLUSTBR CUTYPE=3271,GPOLL=407F,LINE=078
TERMINAL TERM=3277,SELECT=6040,FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C1, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C2,FEATURE=OPRDR, MODEL=2
TERMINAL TERM=3277,SELECT=60C3, FEATURE=OPRDR,NMODEL=2
TERMINAL TERM=3277,SELECT=60C4,FEATURE=OPRDR, MODEL=2
TERMINAL TERM=3277,SELECT=60C5, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3286,SELECT=60C6,MODEL=2
TERMINAL TERM=3284,SELECT=60C7,MODEL=2

CLUSTO7A CLUSTER CUTYPE=3275,GPOLL=407F,LINE=07A
TERMINAL TERM=3275,SELECT=6040, FEATURE=OPRDR,MODEL=3

CLUST079 CLUSTER CUTYPE=3271,GPOLL=407F,LINE=079
TERMINAL TERM=3277,SELECT=6040, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C1,FEATURE=0PRDR, MODEL=2
TERMINAL TERM=3277,SELECT=60C2, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C3,FEATURE=OPRDR, MODEL=2
TERMINAL TERM=3277,SELECT=60C4, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C5,FEATURE=0PRDR, MODEL=2
TERMINAL TERM=3277,SELECT=60C6, FEATURE=OPRDR,MODEL=2
TERMINAL TERM=3277,SELECT=60C7,FEATURE=OPRDR, NODEL=2

RDEVICE ADDRESS=078,DEVTYPE=3705,ADAPTER=BSCA ,BASEADD=0B0, X

CLUSTER=CLUSTO078

RDEVICE ADDRESS=07A,DEVTYPE=3705,ADAPTER=BSCA ,BASEADD=0BO, X

CLUSTER=CLUSTO7A

RDEVICE ADDRESS=079,DEVTYPE=3705,ADAPTER=BSCA ,BASEADD=0BO,

CLUSTER=CLUSTO079

In this confiquration, if the 3271 cluster control unit is on line 078
there are six display devices and two printers supported. If the 3271
cluster control unit is on line 079, eight display devices and no
printers are supported. Display devices can be interchanged among
resource addresses allocated to display devices and printers can be
interchanged among resource addresses allocated to printers; but a
printer cannot be attached at an address defined for a display device,
and vice versa.

After the DMKRIC £file assesn
list of resources for the opera
to the list shown in Figure
example.

les successfully, you should genmerate a
ions group. Your list should be similar
13.2; it corresponds to the preceding

b
t
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r
| | i | Label of | |

| | | | Plug in | gesource |

| | | | Control | Identi- |

| Line | Line | Resource | Unit | fication | Device
: Address | Code | Address | Panel | code | Type

| 078 | 0 | 000 | - | 0000 | cluster
| | | 001 | 0 | 0001 | display
| | | 002 | 1 | 0002 | display
| | | 003 | 2 | 0003 | display
| | | 004 | 3 | 0004 | display
| | | 005 | 4 | 0005 | display
| | | 006 | 5 i 0006 | display
{ | | 007 | 6 | 0007 | printer
| | | 008 | 7 | 0008 | printer
|

| 079 | 2 | 000 | - { 2000 | cluster
| | | 001 i 0 | 2001 | display
| | | 002 1 1 ] 2002 | display
| | | 003 | 2 | 2003 | display
| | | 004 | 3 | 2004 | display
| | | 005 | 4 ] 2005 | display
| | | 006 | 5 | 2006 | display
| | | 007 | 6 [ 2007 | display
| | | 008 | 7 | 2008 | display
|

| 07a [ 1 | 000 | - i 1000 | cluster
| | | 001 { —_ | 1001 | display
| | | 002 | _ | 1002 | printer
|

| Note: The line code is determined by refering to Figure 13.1;

| it corresponds to this example.

L

— S — . —— T —— T — T — T — — — — — —— — T — T — O — — — — o}

Figure 13.2.

Sample List of Resource Identification Codes for Operations
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Generating a VM/370 System that Supports the 3704/3705

The generation of a 3704 or 3705 Communications Controller control
program that runs under the control of VM/370 is normally done after the
VM/370 system generation is completed. However, when a 3704 or 3705 is
to be generated, the following preparations must be made:

e An RDEVICE macro instruction for the 3704 or 3705 must be included in
the real I/0 confiquration (DMKRIO) file.

[

3704/3705 control programs that are to be used by VM/370 must be
stored on a CP-owned volume in the page format that is currently used
for saved virtual machine systems (that is, those created by the
SAVESYS command). Each 3704/3705 control program image to be saved
must be defined by a NAMENCP macro instruction in the system name
table (CP module DMKSNT) and saved with the SAVENCP command.

e Enough space to contain the 3704,/3705 control program image must be
allocated on the CP-owned volume specified in the NAMENCP macro
instruction.

Note: The alternate console for VM/370 nust not be on a
telecommunications line on a real 3704/3705, wunless the 3704,/3705 is
loaded by another operating system (0S/VS1, 0S/VS2, or DOS/VS) before
VM/370 is loaded.

Part 4 contains a complete discussion on generating a 3704 or 3705
control program. It describes the support provided with NCP, EP, and
PEP control programs and tells you how to generate the 3704,/3705 control
program, step by step.

CODING THE RDEVICE MACRO

The RDEVICE macro is described in Part 2. However, the format of the
RDEVICE macro for a 3704/3705 is included here to help you code the
macro correctly. The format of the RDEVICE macro for an IBM 3704/3705
is:
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[ MAXDIAL=nn] [,BASEADD=ccu]

T . |
| Name |Operation | Operands [
| |
| | RDEVICE | ADDRESS={ cuu } |
| | | (cuu,nn) J, |
| | | |
| | | DEVTYPB={370Q} |
| | i 3705, l
| | | {
| | | ADAPTER=|{ TYPE1 |
I | | TYPE2 ]
| | | IBM1 |
l i | TELE2 |
| | | BSCA |
| | | |
| | | r T ) |
| | | 1,MODEL=/ 1 | |,SETADDR=} O | |
| | I 2 || 1 | |
| | (. 3 [ 2 | |
| | [ 4 1 3 | |
| | 1 5 (I 4 | |
| | [ 6 | ¢ 4 |
| { [ 7 | |
| | (I 8 | |
i | [ 4 |
| | | |
| | | r 1 |
| i | 1,CPTYPE=(EP ) | [,CPNAME=ncpname] |
| | (I {NCP} | |
| | i1 PEP) | |
| | [ 4 |
| | | |
| | | |
L []

ADDRESS=( cuu
(cuu,nn)

is the real device address (cuu) of the 3704/3705. Use
the (cuu,nn) form to generate multiple (nn) real device
blocks (RDEVBLOKS) when CPTYPE=PEP (or EP) is
specified.

DEVTYPE={37OQ} is the device type. You should specify 3704 or
3705 3705 instead of 2701, 2702, or 2703 when CPTYPE = PEP
or EP.

ADAPTER=( TYFE1 identifies either the channel adapter accessed by the
TYPE?2 specified real address (TYPE1 or TYPE2), or a line
IBM1 adapter if this is an emulator line group (IBM1, TELE2,
TELE2 or BSCA).
BSCA

MODEL= is the 3704/3705 model number. The model determines the

size of the 3704/3705 storage. See Figure 14 for a list
of the model numbers and the corresponding storage sizes.

1
2
3
4
5
6
7
8
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L L
| IBM 3704 Communications IBM 3705 Communications Controller |
i Controller |
I Model Storage |
} ¥cdel Storage at, Bi, Ci1, D1 16K i
| Al 16K A2, B2, C2, D2 48K |
| A2 32K B3, C3, D3 8CK [
| A3 48K B4, Cu4, D4 112K |
| AL 64K Cc5, D5 144K |
i C6, D6 176K |
| D7 208K [
{ D8 240K |
[ N J
Figure 14. TIEM 3704/3705 Models
SETADDR={ 0 indicates which set address (SAD) command must be
1 issued prior to enabling the emulator lines.
2
3
4
CPTYPE=(EP indicates which type of 3704/3705 control program is
{NCP} run in this 3704,/3705. If any of the three may be run,
PEP omit the CPTYPE operand, or specify CPTYPE=EP. If

CPNAME=ncpnanme

MAXDIAL=nn

BASEADD=ccu

CPTYPE=NCP is specified, an emulator program may not
load successfully.
is the one-~ to eight-character name of the control

program to be automatically loaded in the 3704/3705 at
system IPL time. If an automatic load is not desired,
omit this operand.

is the maximum number of dynamically specified
2701/2702/2703 emulator 1lines which may be active at
any one time. "nn" additional RDEVBLOKs are generated
to accommodate the emulation lines.

This operand is valid only if CPTYPE=PEP.

address (load address) of the 3704,/3705
which controls the physical line(s). This operand is
required for «correct operation of VM/370 recovery
management for emulator lines based on a 3704,/3705.

is the native

This operand is TELE2, or

BSCA.

valid only if ADAPTER=IBMI1,
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SPECIAL CONSIDERATIONS FOR CODING THE RDEVICE MACRO

The 3704,3705 Communications Controllers have many varied uses.
Consequently, the control program generation for the 3704/3705 is
complex.

EP-Only Control Programs

If the 3704/3705 is to be run in emulation mode:

e Use the (cuu,nn) form of the ADDRESS operand to generate multiple
RDEVBLOKs.

e Omit the CPTYPE and MAXDIAL operands.
e Specify the appropriate name for CPNAME.
To generate additional emulator lines for the same 3704/3705, use the
following coding guidelines on subsequent RDEVICE macros:
e Omit the CPTYPE, CPNAME, MAXDIAL, and MODEL operands.
e Specify the ADAPTER as IBM1, TELE2, or BSCA, as appropriate.
For ADAPTER=IBM1 (or TELE2), the SETADDR operand must also be
specified, exactly as if the device were a 2702 or 2703. Special care

must be taken to ensure that the CPNAME and ADAPTER operands appear cnly
in one RDEVICE macro for each physical 3704,/3705.

Note: If you use the (cuu,nn) form of the ADDRESS operand to generate
multiple RDEVBLCKs and also specify the CPNAME and ADAPTER=TYPE1
operands on the RDEVICE macro, the additional RDEVBLOKs are generated as
ADAPTER=IBM1 and SETADDR=4.

For NCP-Only Control Programs

If the 3704/3705 is only to be used with the NCP:

e Specify CPTYPE=NCP.

e Omit the MAXDIAL and SETADDR operands.

e Specify either ADAPTER=TYPE1 (or TYPE2).

This prohibits the use of virtual 2701/2702/2703 lines via the 3704,/3705
(unless separate RDEVICE macros are used to generate additicnal

RDEVBLOKs). 1In addition, be sure that the CPNAME and ADAPTER operands
appear only in one RDEVICE macro for each physical 3704,/3705.
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If CPTYPE=PEP is specified, the necessary RDEVICE operands depend on the

manner in which the PEP is to be used:

e If all of the 3704/3705 lines are specified as initially in NCP mode
(USE=NCP on the LINE macro in the 3704/3705 Stage 1 input file, or
USE operand omitted), the MAXDIAL operand must be used to generate
additional RDEVBLOKs. The number to be generated is a consideration
of fixed storage requirements (each RDEVBLOK requires 80 bytes of
fixed storage) and the 2701,2702/2703 capabilities. The number
specified for MAXDIAL is an absolute 1limit on the number of
2701/2702/2703 emulation lines which can be active at any one tinme,
regardless of how many lines are specified as TYPE=PEP in the
370473705 control program generation,

e If no 1lines were specified as TYPE=PEP in the 3704,/3705 generation
(that is, all lines are specified as either TYPE=NCP or EP), use the
(cuu,nn) form to define +the RDEVBLOKs for the emulator 1lines, and
omit the MAXDIAL operand.

Note: If you use the (cuu,nn) form of the ADDRESS operand to generate
multiple RDEVBLOKs and also specify the CPNAME and ADAPTER=TYPEI1
operands on the RDEVICE macro, the additional RDEVBLOKs are generated
as ADAPTER=IBM1 and SETADDR=4.

e If the 3704/3705 generation includes a mixture of the NCP and PEP
lines (that is, the corresponding LINE macros have a combination of
TYPE=NCP, EP, and PEP), use the ADDRESS operand to generate
enulator-only lines and use the MAXDIAL operand to specify a limit on
how many PEP lines can be varied to emulation mode (these are in
addition to the emulator-only lines).

e If you specify TYPE=PEP and USE=EP, the lines generated in this

fashion cannot be used as NCP lines by VM/370 without explicit
operator action.

For each physical 3704,/3705, there should be only one RDEVICE macro
which specifies the ADAPTER=TYPE1 or TYPE2, MODEL, CPTYPE, MAXDIAL, and
CPNAME operands. This RDEVICE macro defines the base address of the
370473705 (that is, the real address used to perform the 1load and dump
operations). If the physical device is a 3705 with two channel adapters
installed, there may be a second RDEVICE macro which specifies the
ADAPTER=TYPE1 or TYPE2, MODEL, and CPTYPE operands. There must never be
a second use of the CPNAME operand; the MAXDIAL operand need not be
coded twice since a 3705 cannot have two TYPE1 channel adapters. Even
if CPTYPE=EP is specified, the 3704/3705 base address cannot be used as
a telecommunications 1line; its function is only to load and dump the
3704/3705, and the device type and class are different from those of all
other lines generated.

Whenever there is more than one subchannel address (CPTYPE=EP or
PEP), include in the DMKRIO deck all of the RCTLUNIT macros required to
specify those real addresses which the EP or PEP control program nay
use. For example, assume all of the 1lines on a 3704/3705 are specified
as TYPE=PEP, the MAXDIAL number is specified as 10, and the real
addresses for the 3704/3705 are 020 (base address) and 021-07F. 1In this
case, a RCTLUNIT macro must be included to cover the device address
range 020-07F, even though no more than ten emulator lines could be
active at one time.
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If you have a 3704,/3705 and a 2701/2702/2703 on the same VM/370
system, the virtual addresses for the 3704/3705 &must not be the same as
any of the real 2701,2702/2703 addresses.

Examples of RDEVICE macro specifications follow. PFor convenience, the
continuation character in position 72 is not shown.

RDEVICE ADDRESS=320,
DEVTYPE=3705,
MODEL=4,
ADAPTER=TYPE2,
CPTYPE=NCP,
CPNAME=NCP320

This describes a 3705 Model B4 (112K storage) at address X'320', with
a type two channel adapter. The 3705 is to be automatically loaded
with the Network Control Program *NCP320°.

RDEVICE ADDRESS=(020,16),
DEVIYPE=3704,
MODEL=2,
ADAPTER=TYPE1,
CPNAME=CEP020

This describes a 32K 3704 at address X'020%, with 15 emulator lines
at addresses X'021' to X'02F'. The 3704 is to be loaded with the
Emulation Program 'CEP020°'.

Example 3

RDEVICE ADDRESS= (030,16),
DEVTYPE=3704,
ADAPTER=IBM1,
SETADDR=2,
BASEADD=020

This describes an additional 16 emulator 1lines on the same 3704
specified by Example 2.
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Example 4

RDEVICE ADDRESS=0BO,
DEVTYPE=3705,
MODEL=4,
ADAPTER=TYPE1,
CPTYPE=PEP,
CPNAME=PEPOBO,
MAXDIAL=16

RDEVICE ADDRESsS={0B1,15),
DEVTYPE=3705,
ADAPTER=BSCA,
BASEADD=0B0

These two macros describe a 112K 3705 for use with the Partitioned
Emulation Program 'PEPOBO', at base address X'0BO', with a maximum of
16 start/stop enmulator lines (switched wmode), and 15 binary
synchronous lines (always in emulator mode) at addresses X'OB1' to
X*0BF!'.

You must create an entry in the system name table (DMKSNT) for each
unique 3704/3705 control program that you generate. If you can foresee
generating several versions of the 3704/3705 control program, define
extra entries in the system name table when you generate VM/370. In this
way, you do not have to regenerate the VM/370 system just to update the
system name table. If you should have to regenerate the VM/370 systenm
just to add a new entry to the system name table, see the discussion
about the GENERATE EXEC procedure in "Part 6: Updating VM/370."

The NAMENCP macro is described in Part 2.

RESERVING DASD SPACE FOR THE 3704/3705 CONTROL PROGRAM IMAGE

DASD space to contain the 3704/3705 control program image must be
reserved on a CP-owned volume. The DASD space reserved should be
sufficient to contain the number of pages specified in the SYSPGCT
operand of the NAMENCP macro, plus one or more for system use, as
follows:

e If CPTYPE=EP, allow only one extra page.

e If CPTYPE=NCP or PEP, allow one extra page for the first 1000
resource IDs defined, and one additional page for each additional
1000. The number of resource IDs defined can be determined from the
output listing of the ‘'fname01' Stage 2 assembly. The extra page
requirements never exceed a total of four pages.

These additional pages are used to store the reference table
information provided by the SAVENCP program. The page-record capacity
for one cylinder of DASD space on differing device types is in the
“Formatting Volumes -- General Information" section of Appendix F.
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Saved Systems

Saved systems are described in detail in the VM/370: System Progqrammer's
Guide. If you plan to save core-image copies of virtual machine

operating systems you should do the following when you generate VM/370.

e Create an entry in the system name table for each system you wish to
save.

e Reserve space on a CP-owned volume for each system you wish to save.

You create entries in the system name table by coding NAMESYS and
NAMENCP macros and assembling the system name takle (DMKSNT) file during
system generation. You specify which volumes are to be owned by CP by
coding the SYSOWN macro and assembling the CP system control (DMKSYS)
file during system generation. These macros and files are described in
Part 2.

If you decide to add entries to the system name table after you have
installed VM/370, you must code the appropriate NAMESYS or NAMENCP
macros, reassemble the system name table module (DMKSNT), and reload the
CP nucleus. Likewise, if you must add a CP-owned volume after system
generation, you must recode the SYSOWN macro, reassemble the CP systenm
control module (DMKSYS), and reload the CP nucleus. Use the GENERATE
EXEC procedure to reassemble DMKSNT and/or DMKSYS and to reload the CP
nucleus. GENERATE is described in "Part 6: Updating VM/370."
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Estimating VM/370 Storage Requirements

This section contains information about:

REAL STORAGE REQUIREMENTS

Estimating real storage requirements for VM/370

Reducing the size of the CP nucleus

2 ~ A2 amm - o ol Pl PN e o ol et 2 t R ooy Wels) ol
1§ direct access storage regquirements

Estimating storage requirements for CMS minidisks

The "Specifying a Virtual=Real Machine" section includes information
about estimating real storage requirements for a virtual=real machine.

The following chart lists

FOR CP

the various CP requirements and the amount of

real storage required for each.
r a1
| CP Requirement | Real Storage Allocated |
| |
| Resident nucleus | Approximately 132K |
| |
| Internal trace table | 4K of storage is allocated for each 256K of |
[ | real storage. This storage is set aside |
| | at IPL time. |
| |
| Real control blocks | There is a control block for each real |
| | device, control unit, and channel: |
| | e 80 bytes/real device |
{ | e 64 bytes/real control unit |
i i & 96 bytes/real channel !
| | e 24 bytes for each remote 3270 or real |
| | 3704/3705 i
| |
| Permanently allocated | A minimum of 12K, plus an additional |
| free storage | 4K for each 64K of real storage above |
| (virtual control | 256K. This storage is set aside at IPL |
| blocks and tables) | time. Each logged—on virtual machine l
| | requires a virtual machine control block |
| | (VMBLOK) , a segment table (SEGTABLE), |
i | a page table (PAGTABLE), a swap table |
| | (SWPTABLE) , and a control block for each |
| | virtual device, control unit, and channel. |
| | The storage required is: |
| | |
| | e U400 bytes for the VMBLOK |
| | e 64 bytes/1M of virtual storage for |
| | the SEGTABLE |
| ] e 40 bytes/64K of virtual storage for |
| | the PAGTABLE i
| | e 136 bytes/6UK of virtual storage for |
| i the SWPTABLE |
| | e 56 bytes/virtual device |
| | e U0 bytes/virtual contrecl unit |
| | e 40 bytes/virtual channel |
| % 3
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For example,

1M of real

Requirements

if you have:

storage

29 real devices
6 real control units
3 real channels

and 12 virtual

virtual
virtual
virtual
virtual

virtual

machines defined, each with:

reader

printer

punch

disks

channels
machine console

virtual control units

1
1
1
3
3 virtual
1
3
320K of v

you would estim

132K
16K
3K

Also, as each o
2K of real sto
free storage.

400 bytes
64 bytes
200 bytes
680 bytes
56 bytes
56 bytes
56 bytes
168 bytes
120 bytes
56 bytes
120 bytes

1976 bytes

See the "Speci
example of esti
size of the vir
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irtual storage

ate CP real storage requirements as follows.

for the CP resident nucleus

for the CP internal trace table

for the real control blocks, calculated as follows:

80 X 29 = 2320 bytes for the real devices

64 X 6 = 384 bytes for the real control units
96 X 3 = 288 bytes for the real channels
the sum is: 2320 + 384 + 288 = 2992 bytes

(approximately 3K)
for permanently allocated free storage

real storage required

f the 12 virtual machines defined logs on, approximately
rage is allocated to each from the permanently allocated

for a VMBLOK

for the SEGTABLE

for the PAGTABLE

for the SWPTABLE

for a virtual reader

for a virtual printer

for a virtual punch

for three virtual disks

for three virtual channels
for a virtual machine console
for three virtual control units

for each of the logged-on users defined

fying the Amount of Virtual=Real Space" section for an
mating storage requirements and determining the maximum
tual=real area.
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REDUCING THE SIZE OF THE CP NUCLEUS

Support for the 3704, 3705, 3066, and 3270 increases the size of the CP
nucleus. The 3704/3705 is primarily handled by the module DMKRNH. The
graphic device support for locally attached terminals is handled by the
module DMKGRF while the remote 3270 support is handled by the DMKRGF and
DMKBSC modules. Each of these modules occupies approximately 6000 bytes
(decimal) of system nucleus space.

- This nucleus area can be reclaimed by deleting DMKRNH, DMKGRF, DMKRGF
and DMKBSC from the system loadlist EXEC file. Caution should be
exercised before deleting them from the loadlist. If you generate any
type of locally attached graphic device in the DMKRIO assemble file, you
cannot delete the module DMKGRF. Or, 1if you generate remote 3270s in
the DMKRIO assemble file, you cannot delete the DMKRGF and DMKBSC
modules. In addition, if you generate the 3704/3705 in the DMKRIO

assemble file, you cannot delete the DMKRNH module.

The following names are undefined during the VMFLOAD procedure if
DMKGRF and DMKRNH are deleted from the loadlist:

DMKGRFEN DMKRNHCT DMKRNHND
DMKGRFIC DMKRNHIC DMKRNHTR
DMKGRFIN DMKRNHIN

The following names are undefined during the VMFLOAD procedure if
DMKBSC and DMKRGF are deleted from the loadlist:

DMKBSCER DMKRGFIC
DMKRGFEN DMKRGFIN

DIRECT ACCESS STORAGE REQUIREMENTS FOR CP

The following list shows how much DASD space CP requires by DASD type.
The following paragraphs describe in detail how you determine the amount

of DASD space CP requires for the nucleus, errcer recording, warm start
data, directory, saved systems data, paging and spooling space.

2314 3330 2305 3340
CP Nucleus varies varies varies varies
Error Recording 2 2 2 2
Warm Start 1 1 1 1
Directory 2 2 2 2
Saved Systenms varies varies varies varies
Paging Space 32 18 40 40
Spooling Space 50 30 70

Total System? 90 cyl 55 cyl 49 cyl 120 cyl

1These figures do not include space for saved systenms.
CP NUCLEUS DASD REQUIREMENTS
The CP nucleus (without a virtual=real area) currently requires 75 to 80

pages of disk space for resident and pageable functions.
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To determine the number of cylinders required for the CP nucleus,
refer to the load map produced during system generation. One DASD page
is required for each page of fixed and pageable nucleus (for a CP
nucleus without a virtual=real area). The formulas for the amount of
DASD space needed for a CP nucleus with a virtual=real area are in the
wSpecifying a virtual=Real Machine" section.

For example, if the last module entry in the load map is at page UB
(hexadecimal) , 75 pages of disk space are required for CP nucleus
residence. The number of cylinders required depends on the system
residence device used; see the "Saved System DASD Requirements" section
that follows for the number of pages per cylinder each device can
accommodate.

Normally, the number of cylinders required for CP nucleus residence
is:
4 cylinders on a 2305 or 3340
3 cylinders on a 2314 or 2319
2 cylinders on a 3330 or 3333

ERROR RECORDING DASD REQUIREMENTS

Error Recording space is fixed and must be allocated as shown (two
cylinders).

WARM START DATA DASD REQUIREMENTS

Formulas for calculating the amount of warm start space needed are in
npart 2: Defining Your VM/370 System" under the discussion of the SYSWRM
operand of the SYSRES macro.

VM/370 DIRECTORY DASD REQUIREMENTS

The VM/370 directory normally requires two cylinders so that it can be
rewritten without disturbing the active directory and swapped after a
successful update. PFormulas for computing directory sizes are found in
the "Allocating DASD Space for the VM/370 Directory" section of Part 2.

SAVED SYSTEM DASD REQUIREMERNTS

Saved systems require one page for each page saved, plus an additional
information page. However, a 3704,/3705 may require up to four
additional information pages.

To save one copy of the CMS system requires two cylinders on a 2314,
2319, or 3340, or one cylinder on a 3330 or 3333.
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PAGING AND SPOOLING DASD REQUIREMENTS

Paging and spooling space requirements are installation-dependent. (The
values shown in the preceding list are for average systems.) Paging
space is allocated at a rate of:

24 pages/cylinder on a 2305 or 3340
32 pages/cylinder on a 2314 or 2319
57 pages/cylinder on a 3330 or 3333
(The 2305 is normally used for paging only.)
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Spooling data is placed in a U4K-byte buffer with the necessary
channel programs required for each record. Data capacity of spooling
cylinders thus varies with the data and CCHWs used.

The primary system operator is warned when the paging/spooling space
becomes 90% full. The VM/370: Operator's Guide tells the operator what
he should do if this warning occurs.

ESTISATING DASD STORAGE REQUIREMENTS FO
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The following information is intended to help you allocate sufficient
direct access storage space for CMS minidisks.

A 2314 cylinder formatted by the CMS FORMAT command contains 150
800-byte blocks, which can contain approximately 1300 80-byte lines of
source programs and data.

A 3330 cylinder formatted by the CMS FORMAT command contains 266
800-byte blocks, which can contain approximately 2300 80-byte lines of
source programs and data.

A 3340 cylinder formatted by the CMS FORMAT command contains 96
800-byte blocks, which can contain approximately 960 80-byte 1lines of
source programs and data.

Each 800-byte block contains file control information as well as your
data. A given amount of data requires more file information if put into
many small files instead of a few large files.

For each an average CMS user, the following minidisk space should be
sufficient: )

e 7 cylinders of 2314 space (for approximately 9100 80-byte 1lines of
source programs and data)

e 4 cylinders of 3330 space (for approximately 9600 80-byte 1lines of
source programs and data)

e 11 cylinders of 3340 space (for approximately 10560 80-byte lines of
source programs and data)
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Minidisks

The external storage requirements of multiple virtual machines executing
concurrently would be excessive if each virtual machine were assigned
one real direct access storage device for each virtual DASD device in
its configuration.

Therefore, if you do not require the full capacity of a real DASD
device, you can be assigned one or more minidisks instead. A minidisk
is a logical subdivision of a physical disk pack with its own virtual
device address, virtual cylinders (starting with 0, 1, 2, and so on) and
a VTOC (volume table of contents or disk label identifier). Each of
your minidisks is preallocated the number of contiguous full cylinders
you are apt to require, and that space is considered to be a complete
virtual disk device.

Minidisks are controlled and managed by CP. If a virtual machine
attempts to use DASD space beyond the boundaries defined for its
minidisks, CP presents a command reject (seek check) to the virtual
machine. If a system is to be run on both a virtual and a real machine,
VM/370 recommends that minidisks not be used for that system unless the
minidisk starts at real cylinder zero. For a detailed list of minidisk
restrictions, see the ¥M/370: Introduction.

The remainder of this section describes the following characteristics
of minidisks:

e Definition

e Space allocation

e Track characteristics
e Alternate tracks

e Labels

DEFINING MINIDISKS

Permanent minidisks are defined in the VM/370 directory entry for a
virtual machine. A minidisk defined in the directory is a permanent
part of the virtual machine configuration and the data on the minidisk
is available to the user from session to session.

If any virtual machine has a temporary requirement for direct access
space, this can be filled from a pool of T-disk space. You specify the
size of the T-disk pool when you allocate disk space with the standalone
Format/Allocate progran. Minidisks created from the T-disk area are
available to the virtual mwmachine for the duration of one terminal
session. When the virtual machine logs off or issues a CP command to
release the temporary minidisk, the area is returned to CP.

It is wup to you to allocate minidisks on VM/370 disks in a manner
that minimizes arm contention and physical overlap. Information about
minimizing arm contention is found in the "Preparing the CP Systenm
Control File (DMKSYS)" section of Part 2.
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XYZ (a DOS user) describes the virtual device 130 as a 50-cylinder disk
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VM/370 User Directory Entry for user ABC (An OS user)

USER ABC 123 512K
ACCOUNT 985

CONSOLE 009 3215
MDISK 230 2314 000050 OSDOS1 W
MDISK 231 2314 100020 OSDOS1 W
MDISK 232 2314 031030 CPVOL1W
SPOOL 00C 2540 READER A
SPOOL 00D 2540 PUNCH A
SPOOL 00E 1403 A

Real Virtual
Cylinder Cylinder
Number(____\Number

000 ‘-~_______—~’!

001 VOLI1CPVOL 1 00 b

l + DOSLIB
DOS LIBRARIES
020 1

030\~.——/
w

- MFTSUB

060 29
BN A1
! cP

202]  SPOOLING

AREA

VM/370 User Directory Entry for user XYZ (A DOS user)

USER XYZ PASSWORD
ACCOUNT NUMBER BIN14
CONSOLE 01F 3215

SPOOL C 2540 READER

SPOOL D 2540 PUNCH

SPOOL E 1403

MDISK 130 2314 050050 OSDOS1W
MDISK 131 2314 001 020 CPVOL1 W

Note: VM/370 allows cylinders normally reserved for alternate track assignment (cylinders 200 to 202 on 2319 and 2314 disks,
cylinder 349 on a 3348 Data Module — Model 35, and cylinders 696 and 697 on a 3348 Data Module — Models 70 and 70F) to
be optionally used for normal data storage if included within the limits of a minidisk.

Figure 15.
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Minidisks

The real volume CPVOL1 also contains disk areas assigned to userid
ABC (virtual device address 232) and wuserid XYZ (virtual device address
131).

Note: On a 3330 or 3340, an O0S minidisk can only start at real cylinder
0. See the list of VM/370 restrictions in the VM/370: Introduction for
more information and explanation of 3330 restrictions.

MINIDISK SPACE ALLOCATION

0Ss bases all of its space allocation parameters on the Volume Table Of
Contents (VTOC) label written on each disk; it determines the amount of
space available on that volume from the format 5 (space accounting) data
set control block. Thus, for 0S to support minidisks, a VITOC must be
written whose space accounting data set control block (DSCB) is equal to
the desired size of the minidisk. The remainder of the disk space on
the real disk appears to O0S to be permanently dedicated, and not
assignable by the 0S space accounting routines. The IBCDASDI service
program should be used to format minidisks for use by 0S or DOS.

DOS space allocation is specified in the XTENT job control card. It
is your responsibility to see that the XTENT cards refer to valid
minidisk cylinders. On a 2314 or 2319 volume, the last cylinder of any
minidisk initialized by IBCDASDI is always reserved for use as an
alternate track cylinder. For example, if you are specifying a
ten-cylinder minidisk, the XTENT card must refer to cylinders 0 through
8 only. This leaves the last cylinder for alternate track assignment.

However, on a 3330, 3333 or 3340 volume, IBCDASDI does not reserve
alternate tracks. Therefore, a ten-cylinder minidisk must be defined in
the XTERT card as cylinders 0 through 9.

A minidisk always begins at virtual «cylinder zero. 1Its minimum size
is one cylinder. A minidisk must exist on its real counterpart, that
is, a virtual 2314/2319 minidisk must reside on a real 2314,/2319.

VM/370 contreols the boundaries of minidisks. If an attempt is made

to refer to a DASD address outside these boundaries, CP presents a
command reject (seek check) I/O error to the virtual machine.

TRACK CHARACTERISTICS

Like real disks, minidisks must be formatted for use by the appropriate
service program. A minidisk is initialized for use by executing one of
the following service programs in a virtual machine:

e For CMS disks, the CMS FORMAT command formats the specified tracks
into 800-byte blocks or physical records.

e Por CP disks, the standalone CP FORMAT program must be used to format
specified tracks into 4096-byte blocks.

e For 0S and DOS disks, the IBCDASDI service program writes read-only
track descriptor records for each track, and clears the remaining
portion of each +track to binary zeroes. It also writes a Format 5
DSCB whose contents are the minidisk size.

68 VM/370: Planning & System Generation Guide



Minidisks

Minidisks defined in the VM/370 directory are initialized only once;
temporary minidisks must be initialized each time they are used.

ALTERNATE TRACKS

3330 DISKS

Alternate tracks flagged at the factory are automatically handled on the
3330 by the control unit. Alternate tracks on a 3330 cannot be assigned
in the field. Minidisks on the 3330 Model 1 or 2 should be specified on
cylinder 0 through cylinder 403 only. The remaining cylinders (404 to
411) are automatically wused by the 3830 Control Unit for alternate
tracks. Minidisks on the 3330 Model 11 can be specified on cylinder 0
through cylinder 807.

2314, 2319, AND 3340 DISKS

Oon 2314, 2319, and 3340 devices, CP and CMS do not recognize or support
standard alternate track techniques for their own use. DOS and OS
minidisks, however, do recognize and support alternate tracks. The
IBCDASDI service program automatically assigns the last cylinder in any
minidisk as an alternate track cylinder. When you initialize 2314/2319
devices, you can assign all 203 cylinders for virtual machine and system
use. And for a 3340, you can initialize up to 682 cylinders, depending
on the model. For a 3348 Data Module, Model 35, you can assign the
entire disk, 349 cylinders. For a 3348 Data Module, Model 70, you can
assign up to 682 cylinders.

If a track assigned to a virtual machine minidisk area subsequently
becomes defective, you can:

e Run the standalone CP FORMAT service program and flag the whole
cylinder containing the defective track as permanently assigned
(PERM) . This prevents CP from ever allocating that cylinder for CP
paging, spooling, or temporary files. You must remember not to
include this cylinder when you allocate disk space for any virtual
machine's minidisk in the VM/370 directory.

e If the minidisk is used by either DOS or 0S, reformat the minidisk
(including the defective track) with the IBCDASDI service program. An
alternate track is assigned at the end of the minidisk.

e Set up the entire pack containing the defective track as an 0S or DOS
pack and format it with either IBCDASDYI, IEHCASDI, or IEHDASDR for 0OS
disks, or with the DOS Initialize Disk utility program (INPP) for DOS
disks. Alternate tracks are assigned in the standard manner.

LABELS

All disks to be handled by CP (as an entity or as a combination of
logical disks) must have a label on real cylinder 0, track 0, record 3.
This label identifies the physical volume to VM/370 and must be in the
form
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VOL 1xxxXXX
-~ Oor --
CMS=XXXXXX
where xxxxxx is a six-character volume label.

In addition, all virtual wmachine minidisks should have a label at
virtual cylinder 0, track O, record 3. Labels created by IBCDASDI,
IEHDASDR, or INPP are in the fornm

VOL1xxXXXXX
where xxxxxx is a six-character volume label.

A physical volume that holds only virtual machine minidisks can have
the first of those minidisks starting at real cylinder 0. CP recognizes
the physical volume if the first minidisk has a valid 1label.

In Figure 15, the volume indicated as O0SDOS1 has its real cylinder 0
allocated to a wminidisk which is formatted for use by O0S. The volume
serial number of that minidisk must be 0SD0OS1, the 1label that is
associated with the real volume. Since the minidisk label identifies the
physical volume, changing it affects the directory entries of all users
who have minidisks on that volunme.

You should not assign real cylinder 0 to a user as a data area,
because that user (if he has read/write access to the disk) can rewrite
the label on the minidisk. :

Additionally, you must not assign user minidisks to begin on real
cylinder 0 of any physical volumes which are to contain CP controlled
areas (for paging, spooling, and so on). On these volumes, cylinder 0
track 0 record 4 contains control informatioen required by CP. The VTOC
labels written are compatible with 0S, but indicate to 0S that there is
no space on that DASD storage device. The initialization programs used
to format O0S and DOS minidisks write over and destroy this necessary
control information if the space is assigned to a user wminidisk, and
this causes CP system failures.

SHARING MINIDISKS

A minidisk can be shared by multiple virtual machines. One virtual
machine is designated the owner of the minidisk (it has an MDISK control
statement in its VM/370 directory entry describing the minidisk) and
other virtual machines can link to the minidisk.

For example, assume a virtual machine called USERA owns a minidisk at
194. The VM/370 directory entry for USERA contains the following
statements:

MDISK 194 2314 050 010 SYS003 R READPASS

USERA's virtual disk is on the volume labeled SYS003, real cylinders
050-059.

Now, any other virtual machine that issues the LINK command or has
the following LINK statement in its VM/370 directory entry can read the
194 minidisk belonging tc USERA.

LINK USERA 194 cuu R
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The cuu is the virtual device address at which the 194 minidisk
belonging tc USERA is linked to another virtual machine. If you define

another virtual machine, USERB, with the following statement in its
VM/370 directory entry:

LINK USERA 194 195 R

USERB reads data from USERA's 194 virtual disk whenever it issues a read
for data on its own i35 virtual disk.

You can link to any minidisk that is defined in the VM/370 directory
if that minidisk has a read and/or write password defined in the
directory and if the type of link you desire is allowed. Three types of
sharing may exist and, correspondingly, three passwords may be specified
in the MDISK record.

Read-only (R) indicates that all virtual machines sharing the disk
are using it in read status.

Read/write (W) indicates that multiple virtual machines may have read
access at the same time.

Multi-write (M) indicates that multiple virtual machines may issue
vrites concurrently to the disk. Generally, this mode of access
requires that the virtual machines include code to control this, such as
the shared DASD support of OS. See the description of the CP LINK
command in the VM/370: Command Language Guide for General Users for more
information about linking to minidisks.
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Configurations (Minimum)

Configurations

Before
installation has the minimum configuration supported by VHM/370 and the
features and facilities required by VM/370.

you be

gin the system generation procedure, make sure your

VM/370 MINIMUM CONFIGURATION

The minimum configuration supported by VM/370 is:

One
One
One
One
One
Two
One
One
One

To determine

necessary for
Requirements."

72

CPU (245,760 bytes of storage)

System Console device

Printer

Card Reader

Card Punch

Spindles of Direct Access Storage
Nine-Track Magnetic Tape Unit
Multiplexer Channel

Selector or Block Multiplexer Channel

the amount of real storage and direct access storage
a configuration, see "Estimating VM/370 Storage

A representative VM/370 configuration is:

IBM

IBM

IBM

IBM

IBM

IBM

IBM

IBM

IBM

IBM

IBM

3145
3215
1403
3330

2305
3420
2540
3705
2741

3271

3275

512K Storage
Console Printer-Keyboard
Printer, Model N1 -- Two

Model 1 Disk Storage or 3333 Model 1 Disk Storage and
Control -- Four Drives attached to a 3830 Model 2

Fixed Head Storage Facility, Model 2
Magnetic Tape Units -- Two

Card Read Punch

Communications Controller

Communication Terminals or IBM 3767 Communication
Terminals, operating as 2741s (as needed)

Display Stations (as needed) with the 3272 Control Unit
(local attachment) or with the 3271 Control Unit (remote
attachment)

Display Stations (as needed for remote attachment)

Block Multiplexer Channels (#1421-1422) with Word Buffer
feature (#8810) -- Two

Multiplexer Channel -- One
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CONFIGURATIONS SUPPORTED BY CMS

CMS supports the following configurations:

Virtual storage size: minimum of 320K bytes, up to 16 million bytes
in multiples of UK.

Virtual console: any terminal supported by VM/370 as a virtual
machine operator's console.

Any virtual card readers, punches, and printers supported by vm/370
as spooling devices, except the 2520 Punch.

Up to ten logical 2314, 2319, 3340, 3330 Model 1, 2, or 11, or 3333
Model 1 or 11 direct access storage devices. The maximum size of a
CMS minidisk is:

--246 cylinders, for a 3330 Model 1, 2, or 11

--246 cylinders for a 3333 Model 1 or 11

--349 cylinders for a 3348 Data Module, Model 35

--682 cylinders for a 3348 Data Module, Model 70

--203 cylinders (the entire disk) for a 2314,/2319

Up to four 2400, 2415, 2420, 3410 (9 track only), or 3420 (7 or 9
track) Magnetic Tape Units.

CONFIGURATIONS SUPPORTED BY RSCS

RSCS supports the following configurations:

orage size: Minimum of 512K, up to 16 million bytes in
of UK.

B <

irtual st
nltinles
ltiples
Virtual console: any terminal supported by VM/370 as a virtual
machine operator's console.

Any virtual card readers, punches, and printers supported by VM/370
as spooling devices.

One logical 2314, 2319, 3330 Model 1, 2, or 11, 3333 Model 1 or 11,
or 3340 direct access storage devices.

Transmission Control Units: 2701 Data Adapter Unit; 2703 Transmission
Control Unit; or 3704 or 3705 Communications Controllers in EP mode
only. Only binary synchronous communication transmission is
supported.

The minimum configuration supported by RSCS is:

512K Virtual storage
One comnsole

One Reader
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e One Transmission Control Unit

e One or more binary synchronous lines dedicated to the RSCS virtual
machine

DEVICES SUPPORTED BY VM/370

The following devices are supported by VM/370 except as othervise
noted. The devices are listed by device type:

CPUs

Direct Access Storage Devices

Magnetic Tapes

Unit Record Devices (Printers, Readers, and Punches)
Terminals

Transmission Control Units

Remote Spooling Devices

Other Devices
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CRUS

VM/370 supports the following CPUs:

IBM System/370 Model 135

IBM System/370 Model 145

IBM System/370 Model 155 II

IBM System/370 Model 158

IBM System/370 Model 158MP (uniprocessor mode)
IBM System/370 Model 165 II

IBM System/370 Model 168

IBM System/370 Model 168MP (uniprocessor mode)

All System/370 models must have at least 245,760 bytes of real main
storage.

CPU REQUIRED FEATURES AND FACILITIES

VM/370 requires the following CPU features and facilities:

e The Syster Timing facility (#2001), which includes the <clock
comparator and the CPU timer, on the Models 135 and 145.

e The Floating-point feature

--For the Model 135, feature #3900
--For the Model 145, feature #3910

e The Channel Indirect Data Addresssing feature on each of the 2860,
2870, and 2880 standalone I/0 channels on the Model 165 II or 168.

--For the 2860, features #1861, 1862, and 1863
--For the 2870, feature #1861
--For the 2880, features #1861 and 1862

Note: The standalone channels that attach to the System/370 Models

165 IT and 168 require that the Channel 1Indirect Data Addressing
feature be ordered as a separate feature for proper operation of the
input/output channels in a Dynamic Address Translation environment.

e The Word Buffer feature (#8810), available only with the System/370
Model 145, is required if

--A 2305 Model 2 Fixed Head Storage device is attached.
--A 3340 Direct Access Storage Facility is attached.

--A 3330 configuration includes an Integrated File Adapter and two
Selector channels, or three or more Selector channels.

DESIRABLE FEATURES
The following CPU features are desirable for VM/370:
e The Virtual Machine Assist feature improves the performance of VM/370

systems that run virtual storage operating systems in virtual

Part 1: Planning for System Generation 75



Configurations (CPUs)
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machines. It is available as a hardware feature (#8740) on the
System/370 Models 135, 145, and 158, and as an RPQ (#S20573) on the
System/370 Model 168.

The Extended Floating-point feature, although not required, improves
the execution of programs that use Extended Floating-gpoint
instructions under VM/370 on Models 135, 155 II, and 158.

--For the Model 135, feature #3840
--For the Model 155 II, feature #3700
--For the Model 158, feature #3700

The Word Buffer feature (#8810), available only with the System/370

Model 145, is recommended for selector channels if the 2314, 3330, or
3333 devices are attached.
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Configurations (DASD)

ACCESS STORAGE DEVICES

The following direct access storage devices and control wunits are
supported by VM/370.

The
e IBM
e 1IBM
e TIBM
e 1IBM
e TIBM
e IBM
e 1IBHM

the

All

direct access storage devices supported ky VM/370 are:

2305 Fixed Head Storage, Model 1 (Models 168 and 165 II only)
2305 Fixed Head Storage, Model 2

2314 Direct Access Storage Facility

2319 Disk Storage

3333 Disk Storage and Control, Models 1 and 11

3340 Direct Access Storage Facility, Models A2, B1, and B2; and
3348 Data Modules, Models 35, 70, and 70F.

of these direct access devices are supported as VM/370 systen

residence, paging and spooling devices. All except the 2305 are
supported by CMS.

The

e 1IBM
145

following direct access control units are supported by VM/370:

3345 Integrated Storage Control Models 3, 4, and 5 on the Model
for:

--3330 Models 1 and 2
--3333 Models 1 and 11
-=-3340 Model A2

e 1IBM
168

e IBM

e TIBM

2835 Storage Control Model 1 for 2305 Model 1 (Models 165 II and
only)

2835 Storage Control Model 2 for 2305 Model 2

2844 Auxiliary Storage Control for 2314 and 2319

e 1IBM 3830 Storage Control Model 1 for 3330 Models 1 and 2 only

e 1IBM 3830 Storage Control Model 2 for 3333 Models 1 and 11, and 3340
Model A2

e 1IBM Integrated File Adapter (#4650) on System/370 Models 135 and 145
for 2319

e IBM Integrated File Adapter (#4655) on the System/370 Model 135 for:

-~3330 Models 1 and 2
--3333 Models 1 and 11
--3340 Model a2

o TIBM

Integrated Storage Control on the System/370 Model 158 for:

--3330 Models 1 and 2
--3333 Models 1 and 11
--3340 Model A2
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IBM Integrated

Storage Control on the System/370 Model 168:

--3330 Models 1 and 2
--3333 Models 1 and 11

--3340 Model A2

IBM 3333 Disk Storage and Control Models 1 and 11 for the 3330 Models

1, 2, and 11

IBM 3340 Disk Storage and Control, Model A2

the same way
does not use
A System/370
installed in

Model 11 can be used as a system generation device in
as the 3330 Models 1 and 2, since the starter systenr
cylinders 404-807.

Model 145 must have the Word Buffer feature (#8810)
order to attach a 3340 or 2305 Model 2.
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MAGNETIC TAPES

The following magnetic tape devices and control units are supported by

VEi/370.
The magnetic tape devices supported are:

e TIBM 2401, 2402, and 2403 Magnetic Tape Units

e TIBM 2415 Magnetic Tape Units, Models 1, 2, 3, 4, 5, and ¢

e TIBM 2420 Magnetic Tape Units, Models 5 and 7

e TIBM 3410/3411 Magpnetic Tape Unit, Models 1, 2, and 3 (9-track only)

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

e IBM 3420 Magnetic Tape Units, Models 3, 4, S, 6, 7, and 8
The magnetic tape control units supported are:

e TIBM 2803 Tape Control

e IBM 2804 Tape Control

e 1IBM 3411 Magnetic Tape Unit and Control

e TIEM 3803 Tape Control
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UNIT RECORD DEVICES

VM/370 supports the following printers, readers, punches, and unit
record control units.

80

VM/370 supports the following printers:

IBM 1403 Printer Models 2, 3, 7, and N1 (with minimum of 132 print
positions)

IBM 1443 Printer Model N1 (with 144 print positions)
IBM 3211 Printer (Right Indexing only)

IBM 3213 Printer (in 3215 Emulator Mode)

VM/370 supports the following readers/punches:

IBM 2501 Card Reader Models B1 and B2

IBM 2520 Punch Models B2 and B3

IBM 2540 Card Read Punch Model 1

IBM 3505 Card Reader Models B1 and B2
IBM 3525 Card Punch Models P1, P2, and P3

VM/370 supports the following unit record control units:

IBM 2821 Control Unit

IBM 3811 Printer Control Unit

IBM Integrated Printer Adapter (IPA) (#4662, U667, or 4668) on the
System/370 Model 135
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Configurations (Terminals)

TERMINALS

The following system consoles are supported by VM/370 as virtual systenm
consoles (simulated as 3215 consoles).

e IBM 2150 Console with 1052 Printer-Keyboard Model 7

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

e 1IBM 3210 Console Printer-Keyboard Models 1 and 2
e IBM 3215 Console Printer-Keyboard Model 1

e TIBM System Console for the System/370 Model 158 (in printer-keyboard
mode with the 3213 Printer Model 1 required, or in display mode)

e IBM 7412 Console (via RPQ AA2846) with 3215 Console Printer-Keyboard
Model 1

Note: During system generation only, the primary system operator's
console cannot be connected to the system via a teleprocessing line.

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

e 1IBM 2741 Communication Terminal
e IBM 1050 Data Communication System

e Terminals on switched lines compatible with the line control used by
the IBM Telegraph Control Type II Adapter (8-level ASCII code at 110
bps) such as the CPT-TWX (Model 33/35) terminals

e IBM 3275 Display Station, Model 2 with integral control unit (remote
attachment only)

e IBM 3277 Display Station, Model 2, via 3272 Control Unit, Model 2
(local attachment only)

e 1IBM 3277 Display Station, Model 2, via 3271 Control Unit, Model 2
(remote attachment only)

e IBM 3767 Communications Terminal, Model 1 (operating as a 2741)

SPECIAL CONSIDERATIONS AND REQUIRED FEATURES

Terminals that are equivalent to those explicitly supported may also
function satisfactorily. You are responsible for establishing
equivalency. IBM assumes no responsibility for the impact that any
changes to the IBM-supplied programs or products may have on such
terminals.

Prior availability of an RPQ does not guarantee or imply current or

future availability. Contact your IBM branch office for ordering
information concerning the RPQs mentioned with the following features.
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Configurations (Terminals)

2741 Features: Supported, Required, and Desiralkle Features

The IBM 2741 Communication Terminal is supported on either a switched or
point-to-point nonswitched lines with these features:

e PTTC/EBCD (#9571, Part #1167963) or standard Correspondence (#9812,
Part #1167043) print elements

e Transmit Interrupt (#7900) or Transmit Interrupt Control RPQ #E40681
e Receive Interrupt (#4708)

e For switched 1lines, the Data Set Attachment (#9114) and Dialup
feature (#3255) are required

e Por point-to-point nonswitched 1lines, one of the following features
is required:

--Data Set Attachment (#9115 for facility D1), or

--Data Set Attachment (#9116 for facility B2), or

--Data Set Attachment (#9120 for facility B%1 or D1), or

--IBM Line Adapter (#4635 for 4-wire limited distance line), or
--IBM Line Adapter (#4691-4694 for U-wire shared nonswitched line)

-- or --
--IBM Line Adapter (#4647 for U-wire nonswitched line)

The following features, although not required, enhance the
convenience and usability of the terminal:

e Print Inhibit (#5501)

e Red Ribbon Control RPQ #868019 (supported for PTTC/EBCD keyboard
only)

e Typamatic Keys (#8341)

e Pin Feed Platen (#9509)

1050 cControl Units, Models, and Features: Supported, Required, and
Desirable Features

The IBM 1050 Data Communication System is supported on either switched
or point-to-point nonswitched lines with these features:

e IBM 1051 Control Unit (Model 1 or 2) with these features:

--Transmit 1Interrupt (#7900) or Transmit Interrupt Control RPQ
#E26903

--Receive Interrupt (#6100) or Receive Interrupt Control RPQ #27428
--Text Time-Out Suppression (#9698)

--First Printer Attachment (#4408). This feature is required to
attach a 1052 Printer-Keyboard to the 1051

e IBM 1052 Printer-Keyboard (Model 1 or 2) with the PTTC/EBCD print
element (#9571, Part #1167963)

e For switched lines, the Data Set Attachment (#9114) is required
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e PFor point-to-point nonswitched 1lines, one of the following is
required:
--Data Set Attachment (#9115 for facility D1)
--0or--
--Data Set Attachment (#9116 for facility B2)
-——Or--
--Data Set Attachment (#9120 for facility B1 or D1)
--0p--
--IBM Line Adapter (#4691-4694 for 4-wire shared nonswitched line)
~-or--
--IBM Line Adapter (#4647 for 4-wire nonswitched 1line)

The following features, although not required, enhance the
convenience and usability of the terminal:

e Automatic Ribbon Shift and Line Feed Select (#1295)
e Automatic EOB on Carrier Return RPQ #E 28235

3270 cComponents, Control Units, Models, and Features: Supported,
Required, and Desirable Features

The IBM 3270 Information Disglay System 1is supported on a byte
multiplexer, block multiplexer or selector channel with these
components:

e IBM 3271 Control Unit, Model 2, for remote attachment of 3277 display
stations

e 1IBM 3272 Control Unit, Model 2, for local attachment of 3277 display
stations

e 1IBM 3275 Display Station, Model 2 (remote attachment), or
IBM 3277 Display Station, Model 2 (local or remote attachment), with
one of the following features required:

--66 Key EBCDIC Typewriter Keyboard (#4630)
--66 Key EBCDIC Data Entry Keyboard (#u4631)
--78 Key Operator Console - Keyboard (#4632)
--78 Key EBCDIC Typewriter Keyboard (#4633)

The following features, while not required, enhance the convenience
and usability of this terminal:

--Keyboard Numeric Lock (#4690)

--Audible Alarm (#1090)

--Operator Identification Card Reader (#4600)
--Lower Case Character Display (RPQ #8K0366)

Note: Unless a 3270 terminal is dedicated to a virtual machine, it is

supported only as a virtwal 3215; that is, it is not supported by
VM/370 as a real local or remote 3270.
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e IBM 3284 Printer, Models 2 and 3 (for remotely attached 3270s)

e IBM 3286 Printer, Models 2 and 3 (for remotely attached 3270s). The
Model 3 attaches to the 3275 display staticn only if RPQ MBU4317 is
installed.

e 1IBM 3288 line Printer, Model 2 (for remotely attached 3270s)

3767 Features: Required and Desirable Features

The 1IBM 3767 Communication Terminal, Model 1, is supported when it
operates as an IBM 2741 Communication Terminal and is attached to a 3704
or 3705 Communications Controller. It requires the following features on
either switched or nonswitched pcint-to-point lines:

2741 START/STOP (#7113)

EBCDIC (#9391) or Correspondence (#9381) keyboard
Half-duplexed, switched or nonswitched line (#9402)
One of the following:

--EIA Interface with Clock (#3719) at 300 bps
--1200 bps Integrated Modem/Interrupt (#5505 or #5500)

The following features, although not required, enhance the
convenience and usability of the terminal:

e Alternate Character Set (#1291), plus a defined character subset for
the keyboard:

--If the primary character set 1is Correspondence (#9381), the
alternate character set can be APL (#9383) or EBCDIC (#9382).

--If the primary character set is EBCDIC (#9391), the alternate
character set can be APL (#9393) or Correspondence (#9392).

Note: Line contreol is PTTC/EBCD with this feature.

e Acoustic Coupler (#1110) at 300 bps #9540
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TRANSMISSION CONTROL UNITS

VM/370 supports the following transmission control units:

IBM 2701 Data Adapter Unit

IBM 2702 Transmission Control

IBM 2703 Transmission Control

iBH Integrated Communications Attachment (ICA),
IBM 3704 and 3705 Communications Controllers

2701 REQUIRED FEATURES

(#4640)

e For line control of CPT-TWX (Model 33/35) terminals,

Adapter Type II (#7885) is required. ya

e For 2770, 2780, 3770 (as a 2770), and 3780 terminals,

are required:
--Synchronous Data Adapter Type II (#7698)
--EBCDIC code (#9060)

~-EBCDIC transparency (#8029)

e For 1050 and 2741 terminals, the following are required:

--IBM Terminal Adapter Type I, Model II (#4640)

--Selective Speed, 134.5 bps (#9581)

--2741 Break Feature RPQ #M53193, and Break Command RPQ #858492

e The Expanded Capability feature (#3815) is required if there are:

--More
e

Tel

th

L= Nad

an wo
grapk Type II), or

--More than one high speed adapter (Synchronous Data

I1), or

--0One high speed and at least one low speed adapter

same 2701.

low speed adapters (either IBM Type I Model

the Telegraph

the following

II, or

Adapter Type

attached to the

e The Expansion Feature (#3855) is required for each line adapter after

the first.

2702 REQUIRED AND OPTIONAL FEATURES

--Terminal Control Base for IBM Terminal Control (#9696)

--IBM Terminal Control Type I (#4615)
--Selective Speed, 134.5 bps (#9684)

--Type I Terminal Interrupt (#8200)

Part 1: Planning for System Generation
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--Data Set Line Adapter (#3233) or IBM Line Adapter (#4635), U4-wire
IBM Terminal Control Type I (#4615)

For 1line control of CPT-TWX (Model 33/35) terminals, the following
are required:

--Terminal Control Base for Telegraph Terminal Control (#9697)
--Telegraph Terminal Control Type II (#7912)

--Pluggable End Characters (return key generates an interrupt) RPQ
#E62920, optional

--Data Set Line Adapter (#3233)

--Terminal Control Expansion (7935), required only if both of the
terminal bases (#9697 and #7912) are attached to the same 2702.

The 31 Line Expansion (#7955) is supported as needed.

2703 REQUIRED AND OPTIONAL FEATURES

86

For 1050 and 2741 terminals, the following are required:
--Start-Stop Base Type I (#7505) or Type II (#7506)
--IBM Terminal Control Base (#4619)

--1IBM Terminal Control Type I (#4696)

--Line Speed Option, 134.5 bps (#4878)

--Type I Terminal Interrupt (#8200)

--Data Line Set (#3205) and/or IBM Line Set 1B (#4687)

For line control of CPT-TWX (Model 33/35) terminals, the following
are required:

--Telegraph Terminal Control Base (#7905)

--Telegraph Terminal Control Type II (#7912)

--Line Speed Option, 110 bps (#4877)

--Data Line Set (#3205), and Data Line Set Expander (#3206)

--Pluggable End Characters (return key generates an interrupt) RPQ
#E66707, optional

For 2770, 2780, and 3780 Terminals, the following are required:
--Synchronous Base (#7703, 7704, or 7706)

--Synchronous Terminal Control for EBCDIC (#7715)
--Transparency (#9100)

--Synchronous Line Set (#7710)

The Base Expansion feature (#1440) is required if more than one base
type is to be attached to the same 2703.
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IBM INTEGRATED COMMUNICATIONS ATTACHMENT (ICA) REQUIRED AND OPTIONAL
FEATURES

(#4640)

FUFVy

A is available on
(#4722-4728) are supported.

e TFor 1050, 2741, and 3767 (as a 2741) terminals, the following are
required:

--Terminal Adapter Type I Model II (#9721-9728)
--Switched Network Facility (#9625-9632), optional
--Write Interrupt (#9745-9752)

--Read Interrupt {#9737-9744)

--Unit Exception Suppression (#9729-9730), optional

--For the 3767 only, as a 2741, 200 bps (#2711-2718) or 300 bps
(#9593-9600)

e For 2770, 2780, 3770 (as a 2770) and 3780 terminals, the following
are required:

--Synchronous Data Adapter Type II (#9649-9656)
--Half Duplex Facility (#9617-9624)
--EBCDIC Transparency (#9673-9680)

e For line control of CPT-TWX (Model 33/35) terminals, the following
are required:

--Telegraph Adapter Type II (#9785-9792)

--Switched Network PFacility (#9625-9632)

3704,/3705 REQUIRED FEATURES

The IBM 3704 and 3705 Communications Controllers are supported in
Network Control Program mode, Partitioned Emulation Program mode, and
2701, 2702, 2703 Emulation Program mode.

Note: VM/370 supports the CPT-TWX (Model 33/35) terminals only at 110
bps wvhen when attached to a 3704 or 3705.

VM/370 supports all models of the 3704 and 3705 Communications
Controllers. However, because the network control program and
partitioned emulation program require 48K of storage, the following
models are supported for the emulation program only.

e IBM 3704 Communications Controller Models A1 and A2
e IBM 3705 Communications Controller Models A1, B1, C1, and D1

The features required on a communications controller do not depend on
vM/370. VM/370, when supporting network control mode, requires a
communications controller with at least 48K of storage. Other 3704,/3705
features depend upon the intended use of the communications controller
and the type of 3704/3705 control program (emulation, network control or
partitioned emulation program) to be executed.
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VM/370 does not support the following 3704/3705 features:

Line Set Type 2A (#4721)
Line Set Type 3A (#4731)
Line Set Type 4B (#4742)
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REMOTE SPOOLING DEVICES SUPPORTED BY VM/370

Remote spooling is supported in VM/370 by the 2780 standalone program
(DMKSRP) and the Remote Spooling Communications Subsystem (RSCS).

VM/370 supports the IBM 2780 Data Transmission Terminal Model 2, for
standalone remote spooling (the DMKSRP Spool Remote Program), with these
features:

e EBCDIC Transmission Code (#9762)
e EBCDIC Transparency (#8030)
e 144 Character Print Line (#5820, 5821)

e Automatic Turnaround (#1350), if the 2780 is using a switched line
facility

REMOTE SPOOLING COMMUNICATIONS SUBSYSTEM (RSCS)

The VM/370 Remote Spooling Communications Subsystem (RSCS) supports the
following:

IBM 2770 Data Communication Terminal

IBM 2780 Data Transmission Terminal, Models 1 and 2
IBM 3770 Data Communication System (as a 2770)

IBM 3780 Data Communication Terminal

HASP supported programmable workstations

o o0 o o

2770 Features: Required and Optional Features

The IBM 2770 Data Communication System with the 2772 Multipurpose
Control Unit can be connected to the central System/370 via a switched
or nonswitched point-to-point communication line.

The following devices and features are required for operating a 2770
as an NPT remote station:

e One IBM 2213 Printer, Model 2, or one IBM 2203 Printer, or one IBM
1503 Printer

e One IBM 2502 Card Reader, Model A1 or A2

e EBCDIC Transmission Code (#9761)

Other supported equipment and features are:

One IBM 545 Card Punch, Model 3 or 4, with or without 3590 attachment
EBCDIC Transparency (#3650)

Additional Buffer Expansion (#1491)

Space Compression/Expansion (#6555)

Synchronous Clock (#7705)
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2780 Features: Required and Optional Features

The IBM 2780 Data Transmission Terminal, Models 1 and 2, can be
connected to the central System/370 via a switched or nonswitched
point-to-point line. EBCDIC Transamission code (#9762) is required.

The following features are optional:

EBCDIC Transparency (#8030)

120/144 Character Print Line (#5820 or #5821)
Multiple Record Transmission (#5010)
Synchronous Clock, (#7705)

3770 Features

The IBM 3770 Data Communication System can ke connected +to the central
System/370 via a switched or nonswitched point-to-point communications
line. Required features are:

e EBCDIC Transmission Code (#9761)

e SDLC/BSC Switch Control (#1460)
e BSC point-to-point (#1461)

3780 Features: Required and Optional Features

The IBM 3780 Data Communications Terminal can be connected to the
central System/370 via a switched or nonswitched point-to-point
communications line. EBCDIC transmission code (#9761) is required.

The following devices and features are optional:

One IBM 3781 Card Punch

Component Selection (#1601, required for the 3781)
EBCDIC Transparency (#3601)

Additional Print Positions (#5701)

Synchronous Clock (#7705)

Programmable Terminals

RSCS Spool MULTI-LEAVING! (SML) supports, as a VM/370 remote
workstation, any processor that is supported as a HASP workstation and
is programmed to operate as a HASP workstation.

1IBM Unregistered Trademark
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CPUs Supported

¢ The IBY 1130 Computing System (except Hodels 4A and 4B) 1is supported
if it has at 1least 8K words of storage and the Synchronous
Communications Adapter (#7690).

e Any System/360 or System/370 is supported if it has at least 8K bytes
of main storage and a 2701, 2703 or 3704,/3705 in EP nmode, equipped
for EBCDIC transmission and binary synchronous communications.

e Any submodel of the System/360 Model 20 or the IBM 2922 is supported
if it has at 1least 8K bytes of main storage and the following
features:

--Binary Synchronous Communications Adapter (#2074)
--EBCDIC Transmission code (#9060)
--Full Transparency (#4100)

e IBM System/3 is supported with the following features:

--Binary Synchronous Communications Adapter (#2074)

--EBCDIC Transmission code (#9060)

--Text transparency (#7850)
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OTHER CONSIDERATIONS FOR PLANNING YOUR CONFIGURATION

TWO-CHANNEL SWITCH

VM/370 has no multiple path support and does not take advantage of the
two-channel switch. However, a two-channel switch can be used between
the System/370 running a virtual machine under VM/370 and another CPU.

If any I/0 devices controlled by VM/370 for its exclusive use are
attached to control units with two-channel switches, the CPU or virtual
machine controlling the other channel interface must vary the CP-owned
devices offline.

See the "VM/370 Using Channel Switching" section earlier in Part 1
for more information about using the two-channel switch.

DEVICES USED ONLY BY AN OPERATING SYSTEM IN A VIRTUAL MACHINE AND NOT BY
vM/370

Any input/output device that can be attached to the IBM System/370 can
be used by a virtual machine under VM/370 as long as there are:

e No timing dependencies in the device or the progranm

e No dynamically modified channel programs except O0S Indexed Sequential
Access Method (ISAM) or 0S/VS Telecommunications Access Method (TCAM)
Level 5

e None of the other restrictions outlined in the ¥M/370: Introduction
are violated.

Dynamically modified channel programs (except those that have
input/output involving page zero) are permitted if rum in a virtual=real
machine.

Input/output devices that are part of a virtual machine's
configuration require real device equivalents, except for:

e Unit record devices, which CP can simulate wusing spooling
techniques.

e Virtual 2311 Disk Storage Drives, which CP can mar onto 2314 or 2319

disks. Up to two full 2311 units can be mapped onto a 2314 or 2319
disk in this manner.
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Part 2: Defining Your VM/370 System

Part 2 describes the macros and control statements you need to define
your VM/370 system. It contains the following sections:

e Preparing the Real I/0 Configuration File (DMKRIO)

e Preparing the CP Control File (DMKSYS)

e Creating Your VM/370 Directory

e Preparing the System Name Table File (DMKSNT)

e Altering the Forms Control Buffer Load (DMKEFCB)
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System Definition

Before starting the system generation procedures on a real machine, you
must create three files that describe the VM/370 system you are
generating. There are two additional files, which are optional. You can
use card input, or create these files using the CMS Editor. If you are
modifying an existing VM/370 system, you can use the CMS Editor to alter

the existing files.
The three files that you must prepare are:

e The real I/0 configuration file (module name DMKRIO), which defines
the I/0 confiquration on the real System/370 machine.

e The CP system control file (module name DMKSYS), which defines
CP-controlled DASD volumes, allocation, and so on.

e The VM/370 directory file (normally a CMS file named USER DIRECT),
which contains the VM/370 directory entries that define the virtual
machine configuration for each user.

In addition, you should prepare the system name table (DMKSNT) file
if you plan to save systems. If you generate the 3704/3705 control
program, you must save 1it; otherwise, the 3704,/3705 control program
cannot be loaded by VM/370. "Part 1: Planning for System Generation" has
a section that describes the requirements for saving systenms.

You can also change the forms control buffer 1load (module name
DMKFCB) .

The notational conventions that describe the macro syntax for VM/370
system generation are listed in "Appendix E. VNotational Conventions."
These notational conventions are the same as the conventions used to
describe VM/370 commands.
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All the groups of CLUSTER and TERMINAL macros must appear first,
followed by all RDEVICE macres, all RCTLUNIT macros, all RCHANNEL
macros, and finally by the RIOGEN macro. In addition, the first
statement in the file must be the DMKRIO CSECT statement (as shown) and

the last statement must be the assembler END statement.

CODING THE REAL I/0 CONFIGURATION HMACROS FOR REMOTE 3270S

{0

Two types of remote 3270 configurations are supported: a clustered 3271
station with multiple terminals and printers attached and a standalone
3275 station. These remote 3270 stations are attached via binary
sysnchronous communications liines.

To define remote 3270 stations you must code CLUSTER, TERMINAL, and
RDEVICE macros. Code one RDEVICE macro for each binary synchronous line
that supports a remote 3270 configuration. Code one CLUSTER macro to
define the 3270 control unit for each of those 1lines and code one or
more TERMINAL macros, as needed, to define the devices in the remote
3270 configuration.

Code one CLUSTER macro for each binary synchronous 1line used by
remote 3270s. The CLUSTER macro defines the control unit (3271 or 3275)
for the remote 3270 configuration. Each CLUSTER macro must have a
unique label. This label is coded on the RDEVICE macro that defines the
corresponding binary synchronous line and thus logically links the line
and the cluster. The address of the line (defined by the ADDRESS=cuu
operand of the RDEVICE macro) is coded in the LINE=cuu operand of the
CLUSTER macro.

Pollow each CLUSTER macro with the TERMINAL macros that define the
terminals for the remote 3270 control unit. For the 3271, directly
following the CLUSTER macro, code a TERMINAL macro for each terminal
address to which a terminal can be attached (regardless of whether or
not the intermediate addresses are unused). For example, if terminals
are attached to the third, fourth, eighth, and ninth addresses, you code
nine TERMINAL macros. The first macro represents the first (lowest)
address, the last represents the ninth (highest) address.

For the 3275, directly following the CLUSTER macro, cocde a single
TERMINAL macro specifying TERM=3275. If the 3275 has a 3284 or 3286
Model 3 Printer attached, specify MODEL=3 to define the printer;
otherwise, the printer is ignored.

After all the CLUSTER-TERMINAL groups of macros have been coded, code
the other real I/0 configuration macros. You must code an RDEVICE macro
for each binary synchronous 1line that supports remote 3270 stations.
Specify the 1label of the corresponding CLUSTER macro on the RDEVICE
macro (CLUSTER=1label).
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CLUSTER Macro

CLUSTER MACRO

Use the CLUSTER macro to define remote 3270s. Each CLUSTER macro
represents a clustered (3271) or standalone (3275) station on a
nonswitched point-to-point binary synchronous communication line. Only
one CLUSTER macro can be specified for each communication line.

The format of the CLUSTER macro is:

L)
|Name | Operation | Operands

|
|label| CLUSTER

CUTYPE={3271}

o s — o —

|
| | | 3275
| | | ,GPOLL=cudv
| | | +LINE=cuu
L

is a name of the CLUSTER macro; it must ke specified. The label
may be any valid assembler 1language symbol. ‘The label establishes
a unique symbolic name for this cluster or standalone station.

CUTYPB={3271}
3275
is the control unit of the station; it is either 3271 or 3275.

GPOLL=cudv

are the general ©polling characters that represent the general
polling technique to be used for this station. Rhen general
polling is used, the first device that the control unit determines
is ready to send data over the line is allowed to do so. The
characters, cudv, are the four-digit hexadecimal general polling
characters assigned to the control unit of the station. The
hexadecimal equivalent of the EBCDIC transmission code in in the
form cudv, where:

cu are the polling characters for the control unit.
dv are the characters for any available input device (normally
X' 7F')

The general polling characters for the remote 3270 device (dv) are
always X'7F* and the general polling characters for the control
unit are defined when the control wunit is physically installed.
Use Figure 15.1 to determine what you should code as the general
polling characters for the control unit.

LINE=cuu

is the line interface address. It 1is the address specified on the
RDEVICE macro that is associated with this CLUSTER macro.

Examples
The following CLUSTER macro describes a 3271 control unit with a control
unit address of 2 and a line address of 078.

CLUST001 CLUSTER CUTYPE=3271,GPOLL=C27F,LINE=078
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The following CLUSTER macro describes a 3275 display station with a
control unit address of 0 and a line address of 080.
CLUST020 CLUSTER CUTYPE=3275,GPOLL=407F,LINE=080
In the real I/O configuration file (DMKRIO), the CLUSTER macro must

immediately precede the TERMINAL macros that define the stations
attached to that cluster or standalone station.

MNOTE Messages

The following MNOTE messages may be generated by the CLUSTER nmacr
instructions.

(¢}

INVALID CUTYPE OPERAND
indicates that the control unit is not specified correctly: 3271
and 3275 are the only valid operands.

CUTYPE NOT SPECIFIED
indicates that the required operand, CUTYPE=3271 or 3275, is
missing.

INVALID GPOLL OPERAND
indicates that the general polling characters are specified
incorrectly. See Figure 15.1 for the valid gemeral polling
characters.

GPOLL NOT SPECIFIED
indicates that the required operand, GPOLL=cudv, is missing.

INVALID LINE COPERAND
indicates that one or more of the line addresses is specified
incorrectly.

LINE NOT SPECIFIED
indicates that the required operand, LINE=cuu, is missing.

NAME FIELD NOT SPECIFIED
indicates that the label field is not coded on one or more CLUSTER
macro. The name field, or label, must be specified on all CLUSTER
macros.

MORE THAN 16 LINES FOR REMOTE CLUSTERS
indicates that more than 16 CLUSTER macros are in the DMEKRIO file:
16 is the maximum allowed.

CLUSTER MACRO OUT OF SEQUENCE
indicates that a CLUSTER macro is out of sequence. Each CLUSTER
macro must immediately precede the TERMINAL macros defining the
devices attached at each remote 3270 station. The groups of
CLUSTER and TERMINAL macros must precede all other macros in the
DMKRIO file.
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TERMINAL Macro

TERMINAL MACRO

Use the TERMINAL macro to define (1) a display station or printer that
is attached to the remote 3270 display system or (2) a terminal address
that is available to attach an additional remote 3270. Each terminal
address attached to a cluster must be represented by a TERMINAL macro.
Only one TERMINAL macro is specified for a standalone display station.

Code one TERMINAL macro for each display device and each printer
attached to a clustered control unit (3271). You must code a TERMINAL
macro for every terminal address to which a terminal can be attached,
even if a terminal address is unused. When you code a TERMINAL macro
for an unused terminal address, specify a valid TERM= operand and the
correct selection or addressing characters.

Code only one TERMINAL macro to define the display station, and
optionally a printer, attached to a standalone station (3275). Code
TERM=3275 to define the 3275 display station and, optionally, code
MODEL=3 to define a 3284 or 3286 printer attached to the 3275.

The format of the TERMINAL macro is:

L] 1
| Name | Operation | Operands |
| |
| | TERMINAL | TERM=[3275 |
| | | 32717 |
| | | 3284 |
| | | 3286 |
| | | | 3288 i
| | | |
| | | »SELECT=cudv |
| | | |
1 | | | /MODEL=2 |
I | | [,HODEL=3] I
| | { |
| | { [ ,FEATURE=0PRDR] I
[ 3
where:
TERM=| 3275

3277

3284

3286

3288

is the device type of the remote 3270 station attached to the
clustered or standalone 3270 control unit. The following devices
are allowed:

Device TERN=
IBM 3275 Display Station 3275
IBM 3277 Display Station 3277
IBM 3284 Printer 3284
IBM 3286 Printer 3286
IBM 3288 Line Printer 3288

SELECT=cudv
are the four-digit hexadecimal selection or addressing characters
assigned to this device, where:

cu are the characters for the control unit
dv are the characters for the device
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Use Figure 15.1 to determine the selection and addressing
characters for this device.

Note: If a printer is attached to the 3275, it has the same address
as the 3275 display station.

MODEL=3
is the model number of the printer; the default is model 2.

[HODEL=2]

The following printers can be attached to a 3271 clustered control
unit:

. iBu 3284 Printer, Model
¢« IBM 3286 Printer, Model
e IBM 3288 Printer, Model

NN

The following printers can be attached to a standalone 3275
station:

e 1IBM 3284 Printer, Model 3
e 1IBM 3286 Printer, Model 3 (via RPQ MBU4317)

FEATURE=O0PRDR

specifies the optional feature, operator identification card
reader, that is available on the 3277 Display Station, Model 2.

Bxample 1: This TERMINAL macro describes a 3277 with a selection address
of 2, and a control unit address of 2.

TERMINAL TERM=3277,SELECT=E2C2, FEATOURE=0PRDR

Example 2: This TERMINAL macro describes a 3286 with a selection address
of 3 and a control unit address of 3.

TERMINAL TERM=3286,SELECT=E3C3

Example 3: This TERMINAL macro describes a 3284 with a selection address
of 4 and a control unit address of 4.

TERMINAL TERM=3284,SELECT=E4Cl4,MODEL=2

ample 4: This TERMINAL macro describes a 3275 Display Station with a

Ex
3284 Printer, Model 3, attached and a control unit address of O.

TERMINAL TERM=3275,SELECT=6040,MODEL=3
If no printer is attached to the 3275, code:

TERMINAL TERM=3275,SELECT=6040
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TERMINAL Macro

MNOTE Messages

The following MNOTE messages may be generated by the TERMINAL macro
instructions.

INVALID 'TERM' OPERAND
indicates that the device type 1is not specified correctly; 3275,
3277, 3284, 3286, and 3288 are the only valid operands.

*TERM' NOT SPECIFIED
indicates that the required operand, TERM=32xx, is missing.

INVALID *'SELECT' OPERAND
indicates that the selection or addressing characters are specified
incorrectly. See Figure 15.1 for the valid selection or addressing
characters.

YSELECT' NOT SPECIFIED
indicates that the required operand, SELECT=cudv, is missing.

INVALID 'MODEL' NUMBER
indicates that the model number is specified incorrectly; 2 and 3
are the only valid model numbers.

INVALID 'FEATURE' OPERAND
indicates that the feature operand is specified incorrectly; OPRDR
is the only valid feature.

TERMINAL MACRO OUT OF SEQUENCE
indicates that a TERMINAL macro is out of sequence. 1All the
TERMINAL macros defining the devices attached to a remote 3270
station must follow the CLUSTER macro that defines the control unit
for that station. The groups of CLUSTER and TERMINAL macros must
precede all other macros in the DMKRIO file.
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r L]
! Use this column for: { Use this column for: !
|  Device selection { « 3270 control unit selection |
| ® Specific poll | addresses |
| * General poll | |
| ® Fixed return addresses | 1
| l
| If the Control | The EBCDIC | If the Control | The EBCDIC |
i Unit or Device | Code (in { Unit Number is:| Ccde {in |
| Number is: | hexadecimal) | | hexadecimal) |
| | is: | | is: |
| | See Note 1 i | See Note 1 |
. 1
| 0 | 40 | 0 { 60 |
i i i ci i 1 i 61 i
| 2 | Cc2 | 2 { E2 |
| 3 | c3 | 3 | E3 |
| 4 | cu i i | EU |
| 5 | c5 | 5 | ES |
i 6 i cé6 i 6 | E6 |
| 7 | c7 | 7 | E7 |
| 8 ] c8 | 8 | ES |
i 9 | c9 | 9 | E9 |
| 10 | 4a | 10 i 62 i
| 1 | 4B | 11 | 6B |
| 12 | uc | 12 | 6C |
| 13 | 4D | 13 | 6D |
| 14 | 4g | 14 | 6B |
| 15 | 4F | 15 | 6F |
| 16 | 50 | 16 | FO |
| 17 | D1 i 17 | F1 |
| 18 i D2 | 18 | F2 |
| 19 | D3 | 19 ] F3 i
0 20 | D4 | 20 | F4 |
21 { D5 | 21 I F5 |
| 22 | D6 | 22 | Fé6 I
| 23 { D7 | 23 | F7 |
| 24 | D8 | 24 | F8 |
| 25 | D9 | 25 | F9 |
! 26 | 52 ! 26 ] 7A 1
| 27 | 5B | 27 | 7B |
| 28 i 5C | 28 i 7C |
| 29 | SD | 29 | 7D |
| 30 i 5E | 30 i 7E |
| 31 | SF | 31 ] 7F |
| |
| Note 1: Graphic characters for the United States I/O interface |
| codes are shown. Graphic characters for EBCDIC 4A, S5A, 5B, 7B, |
| 7C, and 7F might differ for particular World Trade I/O interface |
| codes. |
L J

| Figure 15.1. Remote 3270 Control Unit and Device Addressing
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TERMINAL Macro

| Figure 15.2 shows some examples of valid polling characters.

r
| 3271 Addressing | 3275 Addressing

i

| General Poll |Control |EBCDIC |General Poll |Control | EBCDIC
[for Control |Unit }———————| for Control |Unit |
|Unit 5 | Address | CcS |Unit 5 |Address | Cc5
| | | CS | i | C5
l | | |

| |Device | F | | Device | 7F
| |Address | 7F | |Address | TF
|

| Specific |Control | c5 |Specific |Control | c5
|Poll Device |Unit | c5 | Poll |Unit | CS
{4 on Control |Address | | for Control |Address |
|0nit 5 | | |Unit S | |

| | | |

| | Device | (o} | | Device | 40
| |Address | (o} | {Address | 40
|

|Select |Control | E5 |Select |Control | ES
|Device 4 |Unit | ES |Control |0nit | ES
fon Control | Address | jUnit S |Address |
|Unit 5 | | | | |

| | | |

| |Device | c4 | |Device | 40
| | Address | c4 | |{Address | 40

[

b i e . — T —  — T — —— — —— — T — — —— — i —— o — o]

{ Figure 15.2. Examples of Remote 3270 Addressing
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Preparing the Real I/O Configuration File (DMKRIO)

The real I/0 configquration file consists of macros that describe the I/O
devices, control units, and channels attached to the real System/370.
VM/370 uses this information to schedule I/0 operations and to allocate
resources, Therefore, the real I/0 macro entries must represent the
real hardware confiquration accurately. Generally, there must be one
real I/0 macro entry for each hardware unit in your configuration.

You can include entries for more devices than your installation has
so that devices can be added in the future without performing another
system generation, but bear in mind that the control blocks generated
(RDEVBLOK, RCUBLOK, and RCHBLOK) occupy space in real storage.

When preparing the RDEVICE and RCTLUNIT entries, refer to "Appendix

B: Configuration Aid"™ to assist you in configuring contrcl units and

| devices. Following the descriptions of the CLUSTER, TERMINAL, RDEVICE,

RCTLUNIT, RCHANNEL, and RIOGEN macros, there is an example showing how
these macros are coded for one particular real configquration.

The macros, in their proper sequence, are:

Macro_Name Units_Referred_To

| CLUSTER Remote Display Stations
| TERMINAL
| .
| .
| o
RDEVICE I/0 Devices
RCTLURNIT Control Units
RCHANNEL Channels
RIOGEN System Console

The file is placed in the reader as follows:

DMKRIO CSECT
CLUSTER macro?l
TERMINAL macro?l

RDEVICE macros

RCTLUNIT macros

RCHANNEL macros

RIOGEN macro
END

| 'There must be a CLUSTER macro for each binary synchronous 1line for
| remote 3270s. Each CLUSTER macro must be followed immediately by the
| TERMINAL macros representing each display station and printer on that
| line. The CLUSTER and TERMINAL macro groups must precede all the other
{ real I/0 configuration macros.
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RDEVICE MACRO

Use the RDEVICE macro instruction to generate a real device block
(RDEVBLOK) . You must code an RDEVICE macro for each real I/0 device in
your I/0 configuration. The maximum number of real devices that can be
included on the real VM/370 system is 3276.

The DEVICE macrc instructions describe each device, or group of
devices, attached to the System/370. These can be in any order, but
they must be contiguous, and must precede all RCTLOUNIT and RCHANNEL
macros in the real I/0 configuration file (DMKRIO). Also, the RDEVICE
macro instructions must follow all the groups of CLUSTER and TERMINAL
macros, if there are any. The first RDEVICE macro denerates the label
DBRRIODV, which indicates the start of the real device bklocks teo CP.

The name field may not be specified for the RDEVICE macro
instruction; if a name is specified it is ignored. The RDEVICE macro
generates a name by appending the device address to the characters RDV.
For example, the name RDV234 is generated for the device address 234.

Before you code an RDEVICE macro for a 3704 or 3705 device, see the
"Generating a VM/370 System that Supports the 3704/3705" section of Part
1 for additional information and special consideratioms.

Also, see the "Planning Considerations for Remote 3270s" section of
Part 1 before you code an RDEVICE macro for a binary synchronous line
that is used by remote 3270s.

The format of the RDEVICE macro is:

Name | Operation | Operands

RDEVICE ADDRESS={ cuu ,DEVIYPE=type[ ,MODEL=model ]
{(cuu,nn)}
[ ,FEATURE= (feature[ ,featurel...) ]
1
,CLASS= (cl[,cl]...))l
DASD |
TAPE |
TERM
GRAF
URI
URO

[y -

h ]
BSCA ||

IBM1 ||
,ADAPTER={TELE2}|
TYPE1\|

TYPE2] |
4

EP )|
,CPTYPB={NCP |

PEP)|
4
,CPNAME=cphanme ]
+MAXDIAL=nn]
,BASEADD=cuu ]
CLUSTER=label]

[P o o e T e s T — —— — — A — T —  — " — T —— — . — ——
I e e e S — T —— T — — —— — — T — — T — — —— —— — — o—

r
l
!
|
|
|
(
|
L
r
l
|
|
|
|
L
[ ,SETADDR=sadnum]
r
|
|
|
L
[
(
[
(
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where:

(cuu,nn)
is the real I/0 device address or (addresses).

ADDRBSS={cuu }

The address, cuu, is three hexadecimal digits from 000 to FFF. The
high order digit is the address of the channel to which the device
is attached. The 1low order two digits represent the control unit
and device address.

The value, nn, 1is the number of RDEVBLOK entries to be generated;
it may be any number from 1 to 256. For example, if ADDRESS=(10,5)
is specified, RDEVBLOKs with device address 10, 11, 12, 13, and 14
are generated. If nn is omitted, a value of 1 is assumed for all
devices except the 2314 and 2305, which have a default value of 8.

If DEVIYPE=3066 or 3158, nn can only be 1 because only one 3066 or
only one 3158 can be specified for each RDEVICE macro.

DEVTYPE=type
is the type of device.

The device type can be ICA, CTCA, 1017, 1018, 1052, 1053, 1403,
1442P, 1442R, 1443, 2150, 2250, 2260, 2265, 2301, 2303, 2305, 2311,
2314, 2319, 2321, 2401, 2402, 2403, 2404, 2415, 2420, 2495, 2501,
2520p, 2520R, 2540P, 2540R, 2671, 2701, 2702, 2703, 2955, 3066,
3158, 3210, 3211, 3215, 3277, 3284, 3286, 3330, 3333, 3340, 3410,
3411, 3420, 3505, 3525, 3704, or 3705.

Coding Considerations
For 2741 or 3767 devices (comparably equipped for 2741 operationm),
specify 2702 or 2703 as the device type.

For the following devices, which have no device type, specify:

e ICA for Integrated Communications Adapter
e CTCA for Channel-to-Channel Adapter

The system console must be specified in both the RDEVICE and
RCTLUNIT macros. Specify the system console in both macros as

follows:
System/370 Model System_Console
135, 145, 155 11 3210 or 3215
158 3158 (if it is in display mode) or
3215 (if it is in printer-keyboard
mode and has the 3213 Printer Model 1)
165 11, 168 3066

The device types, 2540R and 2540P, refer to the same IBM 2540 Card
Read Punch (as do 1442P and 1442R, and 2520P and 2520R). Each
logical device must be specified in a separate RDEVICE macro.

In addition, any other device that can be attached to a real
System/370 can be specified in the RDEVICE macro by its device
type. Any device type code that does not appear in the 1list of
supported devices in the "Configurations" section of Part 1 is an
unsupported device. For unsupported devices that do not have a
device type listed under the DEVTYPE operand, you should code the
subclass on the CLASS operand. Then unsupported devices can be
dedicated to a virtual machine, and CP can log the error
recordings, if there are any. CP does not use unsupported devices
for its own operations.
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If a device specified in the RDEVICE macro is not supported by
VM/370, the following MNOTE message (warning level) is generated:

UNSUPPORTED DEVICE TYPE

The device 1is generated as a unsupported device. An unsupported
device can only be used if it is dedicated to a virtual machine. It
is dedicated to a virtual machine if a DEDICATE control statement
is coded in the VM/370 directory for the virtual machine, or if it
is attached to it by the CP ATTACH command.

MODEL=model
is the model number, if any, of a 2305, 3330, 3333, 3704, or 3705
device, or a tape device.

model is a value that can be:

1 or 2 for a 2305 device.

1, 2, or 11 for a 3330 device.

1 or 11 for a 3333 device.

e 2, 3, 4, 5, 6, 7, or 8 for a 3704 or 3705 device.
1, 2, 3, 4, 5, 6, 7, or 8 for a tape device.

FEATURE=(feature[ ,feature]...)
are the device's optional features. These features can be written
in any order. These features are:

Peature Explanation

7-TRACK 7-track head on a tape drive

CONV Conversion feature on a 7-track tape drive

DUALDENS Dual density on a tape drive

OPRDR Operator identification card reader on a 3277 Model 2
TRANS Translation feature on a 7-track tape drive

UNVCHSET Universal character set printer

2CHANSW Two-channel switch feature for tape or DASD drive
4CHANSW Four-channel switch feature for tape or DASD drive

Coding Considerations
To allow CMS to correctly verify tape mcde set operations, the
correct feature code for a tape device must be specified.

If the 3277 display device is equipped with the optional operator
identification card reader, then the virtual machine operator can
gain access to the system (log on) only if he inserts a
magnetically encoded card. Use the FEATURE=OPRDR operand of the
RDEVICE macro to specify a 3277 device with a card reader. If you
do not want access authorization by a card reader, do not code
FEATURE=O0PRDR in the RDEVICE macro. FEATURE=OPRDR is invalid if
DEVTYPE=3158.

If the hardware configuration includes a Two- or Four-Channel
Switch feature, each device on the switchable control unit must be
generated with FEATURE=2CHANSW or FEATURE=4CHANSW coded on the
RDEVICE macro.

CLASS=[ (c1[ ,cl]...)
DASD
TAPE
TERM
GRAF
URI
URO

is the device class; either the output spooling class or a special
subclass for unsupported devices.
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Output Spooling Classes

The spooling classes (cl, cl ...) 1list up to four output spooling
classes separated by commas. This fore of the CLASS operand can
only be specified for a 1403, 1443, or 3211 printer, or 2520p,
2540P or 3525 card punch. The spooling class, cl, is one alphameric
character. If you specify more than one class, you must separate
them by commas. If no class is specified, class A is assumed for

printers and punches.

Coding Considerations: The following information should be helpful

when you code this operand:

e PFor more information about spooling classes, see the VM/370:

Operator's Guide.

e The class is used by the CP START command and may be changed by
this command. For a complete description of the START command,

see the VM/370: Command Language Guide for Gemeral Users.

e A class C punch should be included if accounting cards
desired.

Subclass for Unsupported Devices
Specify a device subclass only for unsupported device types.

uses the subclass when it translates virtual CCW strings directed
to unsupported devices. This form of the CLASS operand 1is valid
only if the device type specified on the DEVTYPE operand does not

appear in the list of valid device types.
The subclasses are:

DASD Direct Access Storage Devices
TAPE Tape devices

TERM Terminals

GRAF Display mode terminals

URI Unit record input devices

URO Unit record output devices

You must determine the correct subclass to specify for any device
type that does not appear in the list of valid device types under
the DEVTYPE operand. Do not code a subclass for any device type
that appears in that list. PFor example, a 1287 Optical Reader is
an unsupported device for VM/370. It does not appear in the list
of supported devices in Part 1 and is not listed as a device type
for the DEVTYPE operand of the RDEVICE macro. However, you can
define a 1287 and use it if you dedicate it to a virtual machine.

You must decide the correct subclass. For example,

RDEVICE ADDRESS=010,DEVTYPE=1287,CLASS=URI

defines a 1287 Optical Reader at address 010. The 1287 belongs to

the unit record input (URI) subclass.

Note: If you use this form of the CLASS operand and the unsupported
device does not function properly, try dedicating the device to a
virtual=real machine and inhibiting CCW translation (by issuing SET
NOTRANS ON). Note that a maximum of twenty-four sense bytes can be

contained in the RDEVBLOK created for an unsupported device.
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ADAPTER=( BSCA
IBM1
TELE2
TYPE1
TYPE2
is the terminal control or transmission adapter used to connect a
telecommunications I/0 device to its control unit. This operand is
required if a DEVTYPE of 2701, 2702, 2703, 3704, 3705, or 1ICA is
specified, and is ignored if specified for any other device type.

BSCA specifies an IBM Binary Synchronous Terminal Adapter Type II
for a 2701, or an IBM Binary Synchronous Terminal Control Type 1I
for a 2703, 3704, or 3705.

IBM1 specifies that an IBM Terminal Adapter Type I attaches a 1050
or 2741 to a 2701, or that an IBM Terminal Control Type I attaches
a 1050 or 2741 to a 2702 or 2703, or that a Line Interface Base
Type I attaches a 1050 or 2741 to a 3704 or 3705.

TELE2 specifies that a CPT-TWX (Models 33/35) Terminal attaches to
a Telegraph Terminal Adapter Type II in a 2701, or to a Telegraph
Terminal Control Type II in a 2702 or 2703, or to a Line Interface
Base Type I in a 3704 or 3705.

TYPE1 or TYPE2 specifies the channel adapter accessed by a 3704 or
3705. If TYPE2 is specified, CPTYPE should also be specified.

SETADDR=sadnum
is the set address (SAD) command to be issued for a
telecommunications line attached to a 2702, 3704, or 3705 control
unit. This operand is required if the device is a 2702.

Sadnum
Value Command
0 SADZERO
1 SADONE
2 SADTWO
3 SADTHREE
4 (no SAD command is issued)

PEP
is the 3704/3705 control program to be rumn in a 3704 or 3705
Communications Controller.

CPTYPE=(EP
NCP

EP specifies the 2701, 2702, or 2703 Emulation Program.
NCP specifies the Network Control Program.

PEP specifies the Partitioned Emulation Program.

1. If you want any of these three control programs to be able to
execute, either omit the CPTYPE= operand or specify EP. If
CPTYPE=NCP or PEP is specified, an Emulation Program cannot be
loaded successfully.

2. If ADAPTER=TYPE2 1is specified, you must code the CPTYPE
operand.
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CPNAME=cpnane
is the one- to eight-character name of a 3704/3705 control program
that is to be automatically loaded in the 3704 or 3705 at IPL time.
If an automatic load is not desired, omit this operand.

MAXDIAL=nn
is a one- or two-digit decimal number indicating the maximum number
of 2701, 2702, or 2703 emulation lines that may be active at any
one time. The RDEVICE macro denerates this number of additional
RDEVBLOKs to accommodate these emulation lines.

BASEADD=cuu
is the native address (load address) of the 3704,/3705 that controls
the physical 1line(s). This operand is required for correct
operation of VM/370 recovery management for emulation 1lines based
on a 3704/3705. This operand is valid only if ADAPTER=IBM1 (or
=TELE2 or =BSCA).

CLUSTER=1label
is the 1label of the CLUSTER macro that defines the clustered or
standalone station attached to this line.

The following examples illustrate the use of the RDEVICE macro
instructions to describe a 1403 printer with the Universal Character Set
(ucs) feature, four 9-track, 800 bpi tape drives, and eight CPT-THX
lines on a 2702.

RDEVICE ADDRESS=00E,DEVTYPE=1403, FEATURE=UNVCHSET,
CLASS=(A,C)

RDEVICE ADDRESS= (0CO,4),DEVTYPE=2401

RDEVICE ADDRESS=(030,8) ,DEVTYPE=2702,ADAPTER=TELE2,
SETADDR=2

MNOTE Messages:

The following MNOTE nmessages may be generated by the RDEVICE macro
instruction.

INVALID DEVICE ADDRESS
indicates that one or more of the device addresses coded vas
specified incorrectly. If DEVTYPE=CTCA, the device address must be
in the form cu0, for example, 270.

UNSUPPORTED DEVICE TYPE
indicates that the device specified is not supported by VM/370. It
is generated as a non-supported device, and can be used only if it
is dedicated to a virtual machine.

MORE THAN 256 DEVICES
indicates that a value greater than 256 was specified in the number
parameter of the ADDRESS operand; or that the base address plus the
number of devices specified generate an address greater than
X*FF'.

INVALID MODEL NUMBER
indicates that the model number specified was not a permitted
specification.

INVALID ADAPTER TYPE

indicates that the adapter specified was not a permitted
specification, or that the ADAPTER operand was not coded.
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INVALID SETADDR VALUE
indicates that the SETADDR value specified 1is not a permitted
specification, or that the SETADDR operand was not coded for a 2702
device.

INVALID FEATURE SPECIFIED
indicates that the feature specified is not a permitted
specification.

INVALID CLASS PARAMETER
indicates that an invalid form of the CLASS operand was specified,
or that the CLASS operand was specified for a device to which it is
not applicable.

RDEVICE MACRO OUT OF SEQUENCE
indicates that the RDEVICE macros are not in their proper position
in the real I/0 confiquration file.

ONLY ONE 3066 OR 3158 CONSOLE ALLOWED
indicates that the ADDRESS=(cuu,nn) operand is invalid. The value
nn cannot be greater than one because only one 3066 can be coded on
a RDEVICE macro and only one 3158 can be coded on a RDEVICE macro.

MORE THAN 16 TP CONCENTRATORS AND LINES
indicates that more than the maximum of 16 binary synchronous lines
are defined to support remote 3270 configurationms.

INVALID 'CLUSTER' OPERANDS

indicates that the CLUSTER operand is specified incorrectly; a
valid assembler lanqguage label must be specified.

If any of the above errors (other than UNSUPPORTED DEVICE TYPE) are
detected, the real device block is not generated.

Unit Record Error Messages

The RDEVICE macro instruction generates an entry in a table of printers
or a table of punches or a table of readers for spooling when
DEVTYPE=1403, 3211, 1443, 2540pP, 3525, 2540R, 3505, or 2501 is
specified. Each table has a maximum of 32 entries; one of the following
messages results if more than 32 readers, printers, or punches are
specified.

MORE THAN 32 READERS
MORE THAN 32 PRINTERS
MORE THAN 32 PUNCHES

If any of these messages prints, it indicates that the RDEVBLOK is
generated, but no entry is made in the ©printer or punch table; the
device cannot be used for CP spooling.
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3704/3705 Error Messages

The RDEVICE macro instruction generates an entry in a table of
programmable communications controllers when DEVTYPE=3704 or 3705 is
specified. This table can have a maximum of 10 entries; the following
message results if more than ten 3704 or 3705 devices are specified:

MORE THAN 10 TP CONCENTRATORS

If this message prints, it indicates that the RDEVBLOK is generated, but
no entry is made in the Programmable Communications Controller table.
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RCTLUNIT MACRO

Use the RCTLUNIT macro to generate a real control unit block (RCUBLOK).
One RCTLUNIT nmacro must be specified for each real control unit. The
maximum number of real control units is 511, providing you have enough
real storage to hold the real control unit blocks (RCUBLOKs). Control
units generally fall into two categories: those supporting eight or
fewer devices, and those supporting more than eight devices.

A control unit that supports eight or fewer devices must be assigned
an address that is divisible by eight. All devices with an address
equal to the control unit's address (the base address) or any of the
next seven sequential addresses are mapped to this control unit. For
example, devices with addresses of 018 through O01F are mapped to a
control unit with address 018.

On a nmultiplexer channel, several device addresses may fall within
the address range of one RCTLUNIT macro. When this occurs, only one
RCTLUNIT macro may be coded, even though more than one real control unit
is present. For example, a system console at address 009, a 2540 reader
at address 00C and a 2540 punch at address 00D would be defined in a
single RCTLUNIT wmacro with a control unit address of 008, even though
the system console and the 2540 card reader punch have different real
control units. In this case, any valid control unit type can be coded.
The only exception to this is that control wunits that operate on a
shared subchannel must be specified by separate RCTLUNIT macros.

For control units supporting a range of more than eight device
addresses, use the PEATURE= operand. The base address must be divisible
by sixteen. All devices from the base address up to the number of
devices specified by the FEATURE= operand are mapped to the specified
control unit. When a control unit has the hardware feature that allows
it to support more than eight devices, the RCTLUNIT macro must specify
FEATURE=xxX-DEVICE, where xxx is the number of addressable devices that
can be attached to this control unit. The number of devices specified
must be divisible by sixteen and rounded to the next higher increment of
sixteen if not divisible. The maximum number of devices that can be
attached to a control unit is 256.

For example, if you have a 3830 control unit with the 32-device
feature installed, you must specify FEATURE=32-DEVICE for it, even if
fewer than thirty-two 3330s are installed.

A device that attaches directly to the channel without a separate
control unit must still have a RCTLUNIT macro coded for it. For
example, if a 3210 is defined with an RDEVICE macro, it must have a
corresponding RCTLUNIT macro.

The RCTLUNIT macro instructions describing the control units for your
installation's computing system may be in any order, but they must be
contiguous and follow all of the RDEVICE macro instructions in the
module DMKRIO. The first RCTLUNIT macro instruction also generates the
label DMKRIOCU, which indicates the start of the real control unit
blocks to CP.

The name field may not be specified for the RCTLUNIT macro
instruction; if a name is specified it is ignored. The macro generates
a name by appending the control unit address to the characters RCU. For
example, if +the control wunit address is 230, the name RCU230 is
generated.
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The format of the RCTLUNIT macro is:

r 1
| Name | Operation | Operands |
| |
| | RCTLUNIT | ADDRESS=address |
| | | ,CUTYPE=type |
| | | [,PBATURE=xxx-DEVICE] |
L . |
Where:

ADDRESS=address

is the real address of the control unit. The address consists of
three hexadecimal digits. The high order digit is the channel
address of this control unit. The low order two digits must be the
lowest address of the control wunit. The first digit may be any

hexadecimal number from O to F. If the xxx-DEVICE feature

is

supported, the 1low order digit must be 0. Otherwise, it may be

either 0 or 8.

Note: If your installation has a 2701, 2702, or 2703, and a 3704 or
3705 executing in emulation mode, you must be sure that their

addresses are not the sanme.

CUTYPE=type

is the device type of the control wunit. One of the following
device type numbers can be specified: 1052, 1442, 2150, 2250, 2314,
2319, 2403, 2404, 2415, 2495, 2501, 2520, 2701, 2702, 2703, 2803,
2804, 2820, 2821, 2822, 2826, 2835, 2840, 2841, 2844, 2845, 2848,
2955, 3066, 3158, 3210, 3215, 3272, 3277, 3345, 3411, 3505, 3525,

3704, 3705, 3803, 3811, 3830, ICA, IFA, ISC, CTCA.

In addition, any other control unit that can be attached to a real
System/370 may be specified in an RCTLUNIT macro instruction by its

device type.

Even though some devices attach directly to the channel without a
separate control wunit, an RCTLUNIT macro instruction must be
included for them. PFor example, if you want to define a 3215, you
must code an RDEVICE and RCTLUNIT macro for the 3215; even though
the 3215 does not require a control unit, it requires a RCTLUNIT

macro.

FEATURE=xxx-DEVICE

is the optional control unit feature. The feature, xxx-DEVICE,
indicates that the control unit is controlling more than eight

devices. The prefix, xxx, can be 16, 32, 48, 64, 80, 96, 112,
144, 160, 176, 192, 208, 224, 240, or 256. "Appendix

128,
B:

Configuration Aid" lists the maximum number of devices that may be
specified for each control unit. This feature may be specified for
a 2403, 2702, 2703, 2803, 2835, 3272, 3345, 3704, 3705, 3803, 3830,

ICA, or IsC.

For any unsupported control unit, FEATURE=16-DEVICE is valid and is
the maximum you can specify. Unsupported control units are any

that do not appear in the "Configurations" section of Part 1.
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The following examples illustrate +the use of the RCTLUNIT macro
instruction to describe the control units for: a 3215 console
printer-keyboard with address 009, a 2314, and a 3705 with 1lines 040
through 0O4B.

RCTLUNIT ADDRESS=008,CUTYPE=3215

RCTLUNIT ADDRESS=230,CUTYPE=2314

RCTLUNIT ADDRESS=040,CUTYPE=3705,FEATURE=16-DEVICE

MNOTE Messages:

The following MNOTE messages may be generated by the RCTLUNIT macro
instruction.

INVALID DEVICE CONFIGURATION
indicates that CUTYPE=CTCA was specified, but there was more than
one RDEVICE macro defining devices on the control unit.

INVALID CONTROL UNIT ADDRESS
indicates that either the channel or control unit portion of the
address is not in the range 0 to F, or that the last digit of the
address is neither 0 nor 8, or that the control wunit portion plus
the number of devices specified is greater than 256.

INVALLD CONTROL UNIT ADDRESS FOR SPECIFIED FEATURE
indicates that FEATURE=xxx-DEVICE is specified but that the last
digit of the control unit address is not 0.

INVALID CONTROL UNIT TYPE FOR SPECIFIED FEATURE
indicates that FEATURE=xxx-DEVICE is specified but the type number
is not valid for the specified feature.

INVALID FEATURE SPECIFIED
indicates that the arqument of the FEATURE= keyword is not
16-DEVICE to 256-DEVICE in increments of 16.

RCTLUNIT MACRO OUT OF SEQUENCE

andircatacs +hat +ha RODTIHNNTT macr
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in the real I/0 confiquration file.

ares not
aiL < uave

If any of the above errors are detected, the real control unit block
is not generated. This results in undefined symbols in the real device
blocks for this control unit.
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Use the RCHANNEL macro to generate a real channel block (RCHBLOK). An
RCHANNEL macro instruction must be coded to define each real channel in
the I/0 configuration.

The RCHANNEL macro instructions describing the channels for your
installation may be in any order, but they must be contiguous and follow
all of the RCTLUNIT macro instructions in the module DMKRIO. The first
RCHANNEL macro instruction also generates the 1label DMKRIOCH, which
indicates the start of the real channel blocks to CP.

No name is specified for the RCHANNEL macro instruction; if a name is
specified, it is ignored. The RCHANNEL macro generates a name by
appending the channel address to the characters RCHAN. For example, if
the channel address is 2, the name RCHAN2 is generated.

The format of the RCHANNEL macro is:

r 1
| Name | Operation | Operands |
| | | |
| | RCHANNEL | ADDRESS=address |
| | | (CHTYPE=( SELECTOR |
I | | MULTIPLEXOR |
I | I BLKMPXR |
L J
where:

ADDRESS=address
is the real address of the channel. It is a hexadecimal number from
0 to F.

MULTIPLEXOR
BLKMPXR
is the type of channel.

CHTYPE={SELBCTOR

SELECTOR indicates a selector channel.

MULTIPLEXOR indicates a byte-multiplexer channel.

BLKMPXR indicates a block multiplexer channel.
Examples:
The following examples illustrate the use of the RCHANNEL macro
instruction to describe a multiplexer channel whose address 1is 0, a
selector channel whose address is 1, and a block multiplexer channel
whose address is 2. :

RCHANNEL ADDRESS=0,CHTYPE=MULTIPLEXOR

RCHANNEL ADDRESS=1,CHTYPE=SELECTOR
RCHANNEL ADDRESS=2,CHTYPE=BLKMPXR
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MNOTE Messages:

The following MNOTE messages may be generated by the RCHANNEL macro
instruction:

INVALID CHANNEL ADDRESS
indicates that the channel address specified is not in the range
0-F.

INVALID CHANNEL TYPE
indicates that the channel type specified is neither MULTIPLEXOR,
BLKMPXR, nor SELECTOR.

RCHANNEL MACRO OUT OF SEQUENCE
indicates that the RCHANNEL macros are not in their proper position
in the real I/0 Configuration file.

If any of the above errors is detected, the real channel block is not
generated. This results in undefined symbols in the real control unit
blocks for this channel.
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RIOGEN MACRO

Use the RIOGEN macro instruction to generate the channel index table and
unit record and console tables. It must appear as the last macro
instruction before the END statement in the DMKRIC file.

The name field must not be specified for the RIOGEN macro. The
format of the RIOGEN macro is:

Name | Operation | Operands

| RIOGEN | CONS=xxX
| I [,ALTCONS=xxXx ]

o ——— —
o e —— -

CONS=address

is the address of the VM/370 primary system console., The address
is a hexadecimal device address that was previously specified in an
RDEVICE macro entry. This device must be either a 3066, 3210,
3215, or 1052 (via a 2150 freestanding console), a System Console
for the 3158 (in printer-keyboard mode with the 3213 Printer Model
1 required, or in display mode), 7412, or a 3277 (local
attachment).

ALTCONS=address

is the address of the alternate console. The address is a
hexadecimal device address that was previously specified in an
RDEVICE macro instruction. This device, which should be located as
close as possible to the primary system console, may be any device
supported as a VM/370 logon device (except for those remote
terminals connected via 3704,/3705 Communication Controllers). This
console is used if the primary system console is unavailable at
initial program load time. If ALTCONS is not coded or the alternate
console is not available, CP enters a disabled wait state with a
wait state code of X'005' in the instruction address register
(IAR).

Coding Considerations: The alternate console must not be a
telecommunications 1line on a real 1IBM 3704/3705 Communications
Controller.

If the alternate console is an 1IBM 2741 Communication Terminal, or
3767 Communication Terminal (operating as a 2741), it must use the
EBCDIC transmission code.

Examples:

The following examples define a primary system console (01F) with an
alternate console (050), and a system console (009) with no alternate
console.

RIOGEN CCNS=01F,ALTCONS=050
RIOGEN CONS=009
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| EXAMPLE OF CODING REAL I/O CONFIGURATION FILE (DMKRIO)

In this

8] N = alNam - o

|6 QU

P R N Y

example, macros are coded to support the following real devices:

2540 Card Reader/Punch

3505 Card Reader

3525 Card Punch

1403 Printers with the Universal Character Set feature

3211 Printer with the Universal Character Set feature

3215 Console Printer-Keyhoard '

2955

3705 Communications Controllers (one with an IBM1 adapter and
the other with a BSCA adapter)

2702 Transmission Control Units (with one that supports Teletype
terminals)

2314 Direct Access Storage Facility with 8 modules

2305 Fixed Head Storage with 8 drives

3330 Disk Storage (One unit has eight modules and the other has
ten. The unit with ten modules has eight of them switchable
between two channels.)

2401 Magnetic Tape Unit with 4 tape drives

3410 Magnetic Tape Unit, Model 3, with 1 tape drive

3420 Magnetic Tape Unit, Model 7, with 2 tape drives

Multiplexer channel

Block multiplexer channels

Channel-to-Channel Adapter

Fiqure 16 shows the real configuration.
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The real I/0 confiquration file that supports this example is:

DMKRIO CSECT

BRRUYTOR
[uuvYy Avl

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RDEVICE

RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCTLUNIT
RCHANNEL
RCHANNEL
RCHANNEL
RCHANNEL
RCHANNEL
RIOGEN C
END

MA/DDOS_NNS NBPUNMVDRRP=2E00ND
nuul\uuu—vvv'uuv dAL LDTLITUN

ADDRESS=00D,DEVTYPE=2540P,CLASS=(X,A)

ADDRESS=00E,DEVTYPE=1U03,
ADDRESS=00F,DEVTYPE=1403,
ADDRESS=002,DEVTYPE=3211, CLASS=

ADDRESS=012,DEVTYPE=3505

ADDRESS=013,DEVTYPE=3525,CLASS=

ADDRESS=01F,DEVTYPE=3215
ADDRESS=080,DEVTYPE=2955

CLASS=(X,A) ,FEATURE=UNVCHSET
CLASS=(S) ,FEATURE=UNVCHSET

(X,A) ,FEATURE=UNVCHSET

(X,R)

ADDRESS=0B0O,DEVTYPE=3705, ADAPTER=IBM1

ADDRESS=(130,8) ,DEVTYPE=2314

ADDRESS=270,DEVTYPE=CTCA

nnnnnnnn 27INnC

ADDRESS=320,DEVTYIPE=3705,

ADDRESS=3D0,DEVTYPE=CTCA

ADDRESS=2D0,DEVTYPE=2305,MODEL=2

ADAPTER=BSCA

ADDRESS= (250, 10) , DEVTYPE=3330, FEATURE=2CHANSW

ADDRESS=(350,8) ,DEVTYPE=3330

ADDRESS= (358,2) ,DEVTYPE=3330, MODEL=11

ADDRESS=(470,4) ,DEVIYPE=2401,FEATURE=BUALDENS, MODEL=5
ADDRESS= (040, 16) , DEVTYPE=2702, ACAPTER=IBM1, SETADDR=2
ADDRESS=(050,14) ,DEVTYPE=2702 ,ADAPTER=IBM1,SETADDR=2
ADDRESS=05E,DEVTYPE=2702, ADAPTER=TELE2, SETADDR=1
ADDRESS=(330,8) ,DEVTYPE=3330,FEATURE=2CHANSW
ADDRESS=390,DEVTYPE=3410, FEATURE=DUALDENS,MODEL=3
ADDRESS=(380,2) ,DEVTYPE=3420,FEATURE=DUALDENS, MODEL=7

ADDRESS=000,CUTYPE=3811
ADDRESS=008,CUTYPE=2821

ADDRESS=0B0,CUTYPE=3705, FEATURE=16-DEVICE

ADDRESS=270,CUTYPE=CTCA
ADDRESS=320,CUTYPE=3705
ADDRESS=3D0,CUTYPE=CTCA
ADDRESS=010,CUTYPE=3505
ADDRESS=018,CUTYPE=3215

ADDRESS=040, CUTYPE=2702, FEATURE=16~DEVICE
ADDRESS=050,CUTYPE=2702,FEATURE=16-DEVICE

ADDRESS=080,CUTYPE=2955
ADDRESS=130,CUTYPE=2314
ADDRESS=470,CUTYPE=2403
ADDRESS=2D0,CUTYPE=2835

ADDRESS=250,CUTYPE=3830, FEATURE=16-DEVICE
ADDRESS=350,CUTYPE=3830,FEATURE=16-DEVICE

ADDRESS=330,CUTYPE=3830
ADDRESS=380,CUTYPE=3803
ADDRESS=390,CUTYPE=3411

ADDRESS=0,CHTYPE=MULTIPLEXOR
ADDRESS=1,CHTYPE=BLKMPXR
ADDRESS=2,CHTYPE=BLKMPXR
ADDRESS=3,CHTYPE=BLKMPXR
ADDRESS=4,CHTYPE=BLKMPXR

ONS=01F,ALTCONS=050
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Preparing the CP System Control File (DMKSYS)

The CP system control file consists of macros that describe the CP
system residence device, the system storage size, the CP-owned direct
access devices, the system operator's user identification, and the
proper system timer value. The file should Le placed in the card reader
in the order shown:

DMKSYS CSECT

SYSOWN macro
SYSRES macro
SYSOPR macro
SYSCOR macro
SYSTIME macro
SYSLOCS macro
END

Note: Samples of the DMKSYS and DMKSNT files are provided with the
starter system. If you use these, you can save the CMS system at the
end of the system generation procedure. VM/370 prompts you to tell it
if you want the sample DMKSYS file punched. You may modify this file if
you wish. For example, you could modify the starter system DMKSYS file
to add other CP-owned volumes.

The DMKSYS module supplied with the 2314 starter system is:

DMKSYS CSECT
SYSOWN (VMREL2,TEMP)
SYSRES SYSVOL=VMREL2,SYSRES=131,SYSTYPE=2314,SYSNUC=3,
SYSWRM=6 ,SYSERR=7
SYSCOR RMSIZE=512K
SYSOPR SYSOPER=OPERATOR,SYSDUMP=OPERATOR
SYSTIME ZONE=4,LOC=WEST,ID=EDT
SYSLOCS
END

The DMKSYS module supplied with the 3330 starter system is:

DMKSYS CSECT
SYSCWN (VMREL2,TEMP)
SYSRES SYSVOL=VMREL2,SYSRES=131,SYSTYPE=3330,SYSNUC=2,
SYSWRM=4 ,SYSERR=5
SYSCOR RMSIZE=512K
SYSOPR SYSOPER=OPERATOR, SYSDUMP=OPERATOR
SYSTIME ZONE=4,LOC=WEST,ID=EDT
SYSLGCS
END

The DMKSYS module supplied with the 3340 starter system is:

DMKSYS CSECT
SYSOWN (VMREL2,TEMP)
SYSRES SYSVOL=VMREL2,SYSRES=131,SYSTYPE=3340,SYSNUC=3,
SYSWRM=8,SYSERR=9
SYSCOR RMSIZE=512K
SYSOPR SYSOPER=OPERATOR,SYSDUMP=OPERATOR
SYSTIME ZONE=4,LOC=WEST,ID=EDT
SYSLOCS
END
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PERFORMANCE CCNSIDERATIONS FOR CODING THE DMKSYS FILE MACROS
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The followlng recommendations may help reduce arm and channel ccntention
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ce
e Provide separate CP volumes for paging and spooling and have the
volumes mounted on separate channels.

e TIf you have a heavy I/0 production virtual machine (for example, one
that is executing 0S/VS1 or DOS/VS), try to keep all its major I/0
devices on a separate channel from a channel handling the CMS systen
residence volume or other user's disks.

e Try to keep read-only minidisks (for example, the CMS systenm
residence disk, source disks) that are frequently accessed on
separate volumes from users® read/write minidisks. If possible, also
keep them on separate channels.

e If your installation is likely to have a large number of CMS users
active at one time, you should distribute the CMS activity over two
volumes by (1) setting up a second CMS system residence volume and
dividing the users between the two CMS system residence volumes or
(2) putting your program products on one spindle and the CHMS
non-resident commands on another spindle.
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SYSOWN MACRO

Use the SYSOWN macro to generate the list of CP-owned DASD volumes. A
CP-owned volume 1is either the CP system residence volume, or a volume
that contains VM/370 paging, spooling, or temporary disk space. It must
contain a CP allocation table at cylinder 0, record U4 allocating these
areas. Even if a volume has a VM/370 allocation taktle at cylinder 0,
record 4, allocation data is ignored unless the volume appears as an
operand in the SYSOWN macro instruction.

Special Considerations for Allocating Space on CP-Owned Volumes: The
following considerations should help you to allocate space efficiently
on CP-owned volumes:

e If a volume is specified in a SYSOWN statement but is not mounted
when the generated system is 1loaded (via the IPL command), that
volume is considered unavailable to VM/370. Processing continues, if
possible. The operator can mount and attach the volume later, if it
is needed.

e Only those volumes that contain paging and spooling space or TDSK
space need be identified as CP-owned volumes. All other volumes are
described either by directory entries or by 1logically attaching the
entire device.

e TIf you add another volume to the SYSOWN 1list, you must add it at the
end of the 1list. (Otherwise, if you attempt a warm start after
regenerating and loading CP, the relative entry number used to locate
system spool buffers is incorrect.) Then reassemble DMKSYS, rebuild
the CP nucleus, and reload it on the system residence volume. Use
the GENERATE EXEC procedure to reassemble DMKSYS and reload the CP
nucleus.

e TIf your installation has saved systems (systems that can be loaded by
name, thus bypassing the initial program lcad procedure), you must
reserve space on a CP-owned volume to hold the named systems you want
saved. The DASD space you reserve, for each named system you wish to
save, should be enough to contain the number of pages specified in
the SYSPGCT operand of the NAMESYS macro, plus one page for systen
use.

e If your VM/370 system has a 3704 or 3705, you must reserve space on a
CP-owned volume to contain the 3704,/3705 control program image. See
the "Generating a VM/370 System that Supports the 3704,/3705" section
of Part 1 for information about how much DASD space you should
reserve.

The name field must not be specified for the SYSOWN macro.

The format of the SYSOWN macro is:

r 1
| Name | Operation | Operands |
| | i |
| | | r 2] r ! |
| | SYSOWN | (volid |,TEMP|) [,(volid |,TEMPI)...] |
| | | |+ PAGE| |  PAGE| |
I | | L 4 L 4 '
[ J
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———

is the CP-owned volume identification, up to six alphameric

characters long.

r h ]
| TEMR|

|  PAGE|
L ¥

indicates to VM/370 how allocatable space on the specified volunme
should be used.

TEMP specifies that this volume is to be used for temporary and
spool space allocation, and should only be used for paging space if
all volumes normally used for paging allocation are full or
unavailable. TEMP is the defaul option. {(TEMP space must be
formatted by the CP Format/Allocate service program.)

PAGE specifies that this volume is to be used for paging and
temporary disk allocation only.

Example:

The following SYSOWN macro designates the CPDRM1 volume as paging space
and the CPDSK1 and CPDSK2 volumes as temporary space:

SYSOWN (CPDRM1,PAGE), (CPDSK1,TEMP),CPDSK2

MNOTE Messages:

The following MNOTE messages may be generated by the SYSOWN macro
instruction:

INVALID PREFERENCE OPTION
indicates that the second positional sublist parameter following
volid is not TEMP or PAGE.

MORE THAN 255 VOLUMES SPECIFIED
indicates that more than 255 CP-owned volumes are specified in the
SYSOWN macro instruction.

DUPLICATE VOLUME SERIAL SPECIFIED
indicates that the same volume serial number is specified more than
once.

NO VOLUMES SPECIFIED
indicates that the SYSOWN macro instruction is specified without
any positional parameters.

WARNING - NO TEMP SPACE SPECIFIED
indicates that no volume is specified as being preferred for TEMP
space allocation. This means that no spooling operations may be
performed. Thus any data transfer channel program started to a
virtual wunit record output device ends with UC status in the
virtual CSW and the intervention required bit set in the virtual
sense byte.
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SYSRES MACRO
Use the SYSRES macro instruction to describe the characteristics of the

CP system residence volune.

The name field must not be specified for the SYSRES macro
instruction.

Special Considerations for Coding the SYSRES Macro: The following

information should help you when you code the SYSRES macro:

e The cylinders required for SYSNUC, SYSERR, and SYSWRM must be
formatted using the CP FORMAT service program, and must be allocated
as permanent space on the SYSRES volume, but not in cylinder O.

e VM/370 allows the 2314 or 2319 "alternate tracks" cylinders 200-203,
3340 Model 35 alternate «cylinder 348, and 3340 Model 70 alternate
cylinders 696-697, to be used for normal data if they are not needed
to replace defective tracks.

The format of the SYSRES macro is:

Name | Operation | Operands

SYSRES | SYSVOL=serial,

| SYSRES=address,

| SYSTYPE=|2314),

| 2319

| 3330

| 3340

| 2305

| SYSNUC=strtcyl,

| SYSERR=cylinder,

| SYSWRM=(strtcyl,cylcount)

(o —— - o ——— -
e e e e — o —— S — - — — —

where:

SYSVOL=serial
is the volume identification of the system residence disk. The
volume serial number, serial, is a character string with a maximunm
length of 6 characters.

SYSRES=address
designates the device address of the DASD to contain the
newly-generated system. This address is used only when the VM/370
nucleus is generated and written on the disk. Thereafter, you can
IPL the system from any addressable disk device.

The address is a three-digit hexadecimal device address.

SYSTYPE=(2314
2319
3330
3340
2305
is the device type of the system residence device.

SYSNUC=strtcyl

is the number of the real starting cylinder where the CP nucleus
resides.
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The cylinder, strtcyl, is a one- to three-digit decimal number.

Normally, a 2314 or 2319 device requires three contigquous
cylinders, a 2305 or 3340 device requires four contiguous
cylinders, and a 3330/3333 device requires two contiguous cylinders
to contain the CP nucleus.

Systems being generated with the virtual=real option require
additional space. PFor information about how much space to allocate
for virtual=real confiqurations, see the "Specifying a Virtual=Real
Machine" section.

SYSERR=cylinder

is the number of the real starting cylinder where error recording
records are written. Two contiguous cylinders are required for
error recording.

The cylinder is a one- to three-digit decimal number.

r |
SYSWRM=[ (Jstrtcyl|,cylcount|[) ]

1.1 |
|8 4

is the number of the real starting cylinder, and optionally the
maximum number of cylinders, to contain the warm start data.

The strtcyl is a one- to three-digit decimal number designating the
first real cylinder where CP warm start information is to be
saved.

The cylcount value is a one-digit decimal number (1 through 9) that
defines the maximum number of cylinders to contain warm start data.
If cylcount is not specified, 1 is the default value.

The cylcount operand is optional; if included, the strtcyl and
cylcount operands must be separated by a comma and enclosed in
parentheses. Parentheses are optional when only the strtcyl
operand is specified. The following are valid entries for one
cylinder warm start areas:

SYSHRM=(202,1)
SYSWRM= (202)
SYSWRM=202

Use the following formulas to calculate the number of warm start
cylinders required.
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Device Type | Formula
2314/2319 | N=[ 34 + (NSE/40) + (NCS/510) + ((NAU x 4)/50)]
'. 32
3340/2305 | N=[ 26 + (NSF/40) + (NCS/510) + ((NAU x 4)/50) ]
l 2
3330 | N=[ 59 + (NSF/40) + (NCS/510) + ((NAU x 4)/50) ]
: 57
where:
N is the number of cylinders required for warm start data.

NSF is the maximum number of spool files in the system at any
one time. There are 40 spool file blocks per U096-byte
record.

NSC is the number of cylinders available for spool files. There
are 510 allocation blocks per 4096-byte record.

NAU is the maximum number of active users in the system at any
one time. There are 50 accounting records per 4096-byte
record.

(o e — T — —— — — — — T —— T —— — T ——— — —— ——
e e o s —— —— s . o — > A o — " — — —— —— —

Exanmple:

The following SYSRES macro defines the system residence volume as the
2314 volume with a serial number of CPDSKI1. During the systenm
generation procedure this volume is found at address 230. The VM/370
system starts at cylinder 198, the error recording area starts at
cylinder 4, and the warm start storage area is cylinder 202. The format
of the SYSRES macro is:

SYSRES SYSVOL=CPDSK1,SYSRES=230,SYSTYPE=2314,SYSNUC=198, X
SYSERR=U4,SYSWRM=(202,1)

MNOTE Messages:

The following MNOTE messages may be generated by the SYSRES macro
instruction:

INVALID DEVICE TYPE FOR SYSRES
indicates that the arqument of the SYSTYPE operand is not 2305,
2314, 2319, 3330, or 3340.

SYSVOL NOT IN OWNED LIST
indicates that the argument of the SYSVOL operand is a volume
serial number that was not previously specified in the SYSOWN macro
instruction. This error occurs if the SYSOWN macro instruction
does not appear in an assembly before the SYSRES macro
instruction.
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SYSOPR MACRO

Use the SYSCPR macro instruction to specify the system operator's
userid, and the userid of the operator who is to receive VM/370 systenm

dumps. The same userid may be specified in Lkoth operands.

The name field must not be specified for the SYSOPR nmacro
instruction.

The format of the SYSOPR macro is:

Name | Operation | Operands
r 1
SYSCPR 1SYSCPER=0OPERATOR/
| SYSOPER=userid |
L J

r )
| .SYSDUMP=OPERATNS|
|,SYSDUMP=userid |
L 4

o e ———— T — " — —— )
—— e — v —— - —
e o e e - . — o ———— o

where:

r 3

| SYSOPER=0PERATOR|

| SYSOPER=userid |

L J
is the userid of the virtual machine to be assigned to the systenm
operator. If SYSOPER is not specified, the userid "OPERATOR" is
used.

The userid is a character string up to eight characters long.

r 1
ISYSDUMP=OPERATNS

|SYSDUMP=userid |
[ 8 2

is the userid of the virtual machine whose spool input receives the
system dump file after a system restart. If SYSDUMP 1is not
specified, the userid "OPERATNS"™ is used.
The userid is a character string up to eight characters long.
Example:
The following SYSOPR macro designates the OP virtual machine as the
system operator and directs the system dumps to the CPSYS virtual
machine.

SYSOPR SYSOPER=0P,SYSDUMP=CPSYS
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SYSCOR MACRO

Use the SYSCOR macro instruction to generate the internal control block
called the CORTABLE.

The name field must not be specified for the SYSCOR macro
instruction.

The format of the SYSCOR macro is:

L 1
| Name | Operation | Operands |
| |
| | | |
| | SYSCOR | RHSIZE={xxxxxK} I
| | | YYH |
| | | |
[ Jd
Where:
RHSIZE={xxxxxK}
yyH
is the amount of real storage available for VM/370. This value
limits the amount of real storage used by VM/370 if it is less than
the total amount of real storage available in the real machine. If
the available real storage is less than this value when VM/370 is
initialized, a message indicating the amount of storage available
is displayed at the operator's console.
The value, xxxxXx, is a three- to five-digit number that denotes the
amount of real storage in terms of K bytes, where 1K=1024 bytes.
This value may range from 240K to 16384K. It must always be a
multiple of 2.
The value, yy, is a one- or two-digit number that denotes the
amount of storage in terms of M bytes, where 1M=1024K bytes. This
value may range from 1M to 16M.
Note: Do not specify a value substantially larger than the size of
real storage, because the core table generated uses a large amount
of real storage.
Examples:

The first example defines real storage as 256K (272,144) bytes and the
second example defines real storage as 1M (1,048,576) bytes.

SYSCOR RMSIZE=256K
SYSCOR RMSIZE=1M

MNOTE Messages:

The following MNOTE messages may be generated by the SYSCOR macro
instruction:

INVALID RMSIZE SPECIFIED

indicates that the real machine size specified is less than 240K,
greater than 16M, or not a multiple of 2K.
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SYSTIME MACRO

Use the SYSTIME macro instruction to generate information needed to set

the hardwvare time of day (TOD) clock. The value stcred in the TOD clock

represents time taken at Greenwich Mean Time, and must be corrected to
local time whenever it is examined. The system operator can alter the
defined time value by using the store clock function.

vaAauT SuvvatTlu aau

The name field must not be specified for the SYSTIME macro
instruction.

The format of the SYSTIME macro is:

r L]
| Name | Operation | Operands |
i ————— |
| | | ) |
i | SYSTIME | |ZONE=0 | {
| | | |ZONE=h [ |
| | | |ZONE=(h,m) | |
l | | |ZONE=(h,m,s) | (
| | | |ZONE=(h,,s) | |
| | | ¢ 4 |
| | { |
| | | r 1 I
| | | | LOC=EAST| i
| | | | ,LOC=WEST| ]
( | (I 4 |
| | | |
| | I r 1 |
| | | | .ID=GMT| |
| | I | ,ID=xxX]| |
| | | ¢ 4 |
L J
Where:

r ]

| ZONE=0 |

i ZONE=h i

|ZONE=(h,m) |

| ZONE=(h,m,s) |
{ZONE=(h,,s) |
L J

is the time zone differential from Greenwich Mean Time. If ZONE is
not specified, a value of 0 hours (Greenwich Mean Time) is used.

The variable, h, is a number that represents hours. It can have a
value from 0 to 13, but when coupled with the m and s fields, the
total effective zone differential must not exceed 13 hours.

The variable, m, is a number that represents minutes.

The variable, s, is a number that represents seconds.
r b
|

ILOC=WEST|
L d4
specifies whether the time zone differential is to be taken EAST or
WEST of Greenwich Mean Time. The default value for LOC is EAST.
When the effective value of ZONE is 0, the setting of LOC is
meaningless.
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is the name of the time zone. The default for 1ID is GMT. The
variakle, xxx, is a three-character string.

Examples:

The following examples show how to code the SYSTIME 'macro for several
different time zones.

SYSTIME ZONE=5,LOC=WEST,ID=EST (Eastern Standard Time)

SYSTIME ZONE=4,LOC=WEST,ID=EDT (Eastern Daylight Time)

SYSTIME ZONE=6,LOC=WEST,ID=CST (Central Standard Time)

SYSTIME ZONE=7,LOC=WEST,ID=MST (Mountain Standard Time)
SYSTIME ZONE=1,LOC=EAST,ID=SET (Standard European Time)
SYSTIME ZONE=1,LOC=EAST,ID=BST (British Summer Time)

MNOTE Messages:

The following MNOTE messages may be generated by the SYSTIME macro
instruction:

INVALID LOC SPECIFIED
indicates that the argument of the LOC operand is not EAST or
WEST.

ZONE GREATER THAN 13 HOURS
indicates that the total value of the hours, minutes, and seconds
subfields of ZONE is greater than 13 hours.

ZERO LENGTH ID SPECIFIED
indicates that a zero length ID is specified.

INVALID ZONE

indicates that either the hours subfield of ZONE is missing, or
more than three subfields are specified.
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SYSLOCS Macro

SYSLOCS MACRO
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truction is a required macro used to generate
les This must be the last macro in the DMKSYS

This macro is required and must be the 1last macro in the DMKSYS
file.

The name field must not be specified for the SYSLOCS macro
instruction. No operands are required for the SYSLOCS macro; if one is
specified, it is ignored.

The format of the SYSLOCS macro is:

Namé | Operation | Operands

| SYSLOCS |

-
b e e e

An example of the SYSLOCS macro is:

SYSLOCS
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Creating Your VM/370 Directory

The VM/370 directory contains the entries of all potential virtual
machines that are permitted to log on the VM/370 systen. Without the
proper directory entry, a user cannot log on to VM/370. The entries in
the directory contain the user identification and password, the virtual
machine I/0 configuration, associated virtual and real addresses, disk
usage values, virtual CPU storage size, and other options. Each user in
the directory, except those whose password is NOLOG, must have at least
one device. Any of the various devices descriked meet this requirement;
for example, the device may be a console or a spool device. These
options are discussed in the directory program control statement
descriptions.

The VM/370 directory usually resides on the VM/370 system residence
disk, and is pointed to by the VOL1 label (cylinder 0, track 0, record
3) . The VM/370 Directory program (module DMKDIR, invoked by the DIRECT
command, or run standalone) processes the control statements you prepare
and writes the ¥M/370 directory on disk. You already described your
installation's real configuration when you created the real I/0
confiqguration file. Now, you describe the many virtual configurations
for your installation with the Directory program control statements.

To create a VM/370 directory, you must:
e Prepare the Directory program control statements
e Format and allocate the DASD space to contain the VM/370 directory
e Execute the Directory progranm

At this time, you should rprepare the Directory program control
statements. Later, during the system generation procedure, you must (1)
format and allocate DASD space for the VM/370 directory and (2) generate
it. The step-ty-step description of the system generation procedure that

is in Part 3 of this manual reminds you to create your VM/370
directory.

First, prepare a directory control statement that defines the device on
which the VM/370 directory is to be written. This statement (DIRECTORY)
must be the first control statement in the input to the Directory
program, and is followed by the sets of statements describing your
installation's virtual machines.

Next, prepare Directory program control statements describing each
virtual machine in your installation. The descriptions contain
accounting data, options, and virtual machine configurations for each
virtual machine that appears in the VM/370 directory. Information about
coding these control statements is found in the section, "The Directory
Program." Appendix C contains an example of a basic set of VM/370
directory entries.

If you 1intend to define more thanm 73 virtual devices for a single
virtuval machine, be aware that any single request for free storage in
excess of 512 doublewords (a full page) causes the VM/370 system to
abnormally terminate (abend code PTR007) if the extra storage 1is not
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available on a contigquous page. Therefore, two contiguous pages of free
storage must be available in order to log on a virtual machine with more
than 73 virtual devices (three contiguous pages for a virtual machine
with more than 146 virtual devices, and so on). Contiguous pages of
free storage are sure to be available only immediately after IPL, before
other virtual machines have 1logged on. Therefore, a virtual machine
with more than 73 devices should be the first to log on after IPL.

VM/370 does not check for overlapping extents; therefore, you must
ensure that wminidisk extents defined in the VM/370 directory do not
overlap.

You must define one or more virtual machines for the operator and
should define wvirtual machines for the system analyst or system
programmer.

P N L]

The operatoris virtual machines should be akle to control:

The VM/370 sessions

Allocation of machine resources
Spooling activity

Online disk areas

You should also define virtual machines for system analysts that are
equipped to:

e Perform system analysis
e Modify certain VM/370 functions

and additional virtual machines to update or operate:

The CP systenm

The CMS system

The RSCS system, if you generate one

The hardvare

Other operating systems that run in the virtual machine environment
The Installation Verification Procedure

SYSTEM SUPPORT VIRTUAL MACHINES

At system generation time, two additional virtual machines should be
created beyond those needed by normal users (one each for hardware and
software support). The 1IBM FE Program Systems Representative should be
consulted when the configurations for these virtual machines are being
determined.

Hardware Support

The hardware support is for:

e The CPU, which must be supported in a dedicated environment because
there is no method currently available that allows concurrent sugport
of the CPU, real storage, or channels when executing problem
prograums.

e The input/output equipment, which can be supported using online test

(OLT) under OLTSEP. The OLTSEP program can be executed in its own
virtual machine.
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Any of the offline testing capabilities of the system devices can be
used on inactive units while the system is operating.

To perform online hardware support, a virtual machine must be defined
in the VM/370 directory for the IBM service representative. The virtual
machine should have enough virtual storage defined to execute OLTSEP.
Normally, the service representative requires that the device being
tested be dedicated to his virtual machine. (The system operator can
dedicate devices to a virtual machine by issuing the ATTACH command.)

Also the virtual machine for hardware support should have the minimum
configuration required to run online tests, and provide access to CMS
with a read/write minidisk. Privilege class F should be assigned to
allow the hardware diagnostics to be run, and error recording and
retrieval facilities to be utilized.

The hardware service representative's virtual machine should also
have access to CMS and to the error recording area of the system
residence volume. An EREP program runs under CMS thus allowing editing
and printing of all VM/370-recorded machine check and channel check
errors.

An example of a virtual machine for hardware support (for a 2314
system) is:

USER CE CE 320K 1M EFG

ACCOUNT ACT2 CE

CONSOLE 009 3215

SPOOL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOOL OOE 1403 A

MDISK 191 2314 014 005 CPV2LO WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR

Virtual device 191 1is a CMS A-disk that is to contain programs
required by the service representative. Input/output units to be tested
are normally attached to the virtual machine for the duration of the
test. Privilege class F is provided to allow the service representative
to specify an intensive error recording mode for a particular device
being tested, and tc examine or clear the system error recording area.

This directory entry is included in the VM/370 directory provided
with the starter systen.

Software Support

The virtual machine for software support should have the minimunm
configuration necessary to create (virtually) problems that occur on the
real machine. The ECMODE option must be specified in the directory
OPTION control statement for this machine. You should assign privilege
class G to the user of this machine. Also, you should assign privilege
class E if he is to examine real storage addresses, and privilege class
B if he is to allocate devices.

An example of a virtual machine for software support (for a 2314
system) is:

USER MAINT CPCMS 512K 1M BCEG
ACCOUNT ACT3 MAINT

OPTION ECMODE REALTIMER
CONSOLE 009 3215
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SPOOL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOOL OOE 1403 A

MDISK 190 2314 035 110 CPV2L0O MR READ
MDISK 191 2314 019 010 CPV2L(0 MR READ
MDISK 194 2314 145 058 CPV2LO MR READ
MDISK 199 2314 034 001 CPV2LO WR READ

and, optionally:
MDISK xxx 2314 000 203 yyyyyy MW

The last entry is optional and is included so that the user, MAINT, can
write a CP nucleus directly to the system residence volume. If you
choose to include this optional statement, replace xxx with the address
of the system residence volume and yyyyyy with its voclume serial
number.

This directory entry is included in the Release 2 directory provided
with the starter systen.

THE VM/370 DIRECTORY SUPPLIED WITH THE STARTER SYSTEM

A control statement file for the VM/370 directory program is supplied
with the:

e 2314 Starter Systenm
e 3330 Starter Systenm
e 3340 Starter Systenm

If the supplied control statement file meets your needs, you can execute
the Directory program using the supplied control statements. Otherwise,
you can code your own control statements or edit the supplied control
statements to produce the file you need for your installation.
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2314 STARTER SYSTEM SUPPLIED DIRECTORY

The VM/370 Directory program control file supplied with the 2314 starter

system is:

DIRECTORY XXX 2314 LABEL

*
USER OPERATOR OPERATOR 320K 1M AECLEG
ACCOUNT ACT1 OPERATOR

CONSOLE 009 3215

SPOOL 00C 2540
SPOOL 00D 2540
SPOCL OOE 1403
MDISK 191 2314
LINK MAINT 194
LINK MAINT 190

*

USER CE CE 320K
ACCOUNT ACTZ2 CE
CONSOLE 009 3215

SPOOL 00C 2540
SPOOL 00D 2540
SPOOL O0OE 1403
MDISK 191 2314
LINK MAINT 194
LIRK MAINT 190

*

USER MAINT CPCMS 512K 1M BCEG
ACCOUNT ACT3 MAINT

*
*
*

OPTION

READER A

PUNCH A

A

004 010 CPV2LO WR READ WRITE
194 RR

190 RR

1M EFG

READER A

PUNCH A

A

014 005 CPV2LO WR READ WRITE
194 RR

190 RR

ECMODE REALTIMER

CONSOLE 009 3215

SPOOL
SPOOL
SPOOCL
MDISK
MDISK
MDISK
MDISK

00cC
00D
00E
190
191
194
199

2540
2540
1403
2314
2314
2314
2314

Xk %k &k

READER A

PUNCH 2

A

035 110 CPV2L0O MR READ
019 010 CPV2LO MR READ
145 058 CPV2L0O MR READ
034 001 CPV2LO WR READ

MDISK XXX 2314 000 203 YYYYYY MW

*
*
* THE ABOVE OPTIONAL ENTRY IS INCLUDED SO THAT THE ID: MAINT

* CAN WRITE A CP NUCLEUS DIRECTLY TO THE SYSTEM RESIDENCE VOLUME.

* XXX AND YYYYYY SHOULD BE CHANGED TO THE ADDRESS AND LABEL OF YOUR
* SYSTEM RESIDENCE VOLUME AS DEFINED IN YOUR DMKSYS MODULE.
* THE LEADING ' * ' IN FRONT OF MDISK SHOULD ALSO BE DELETED.

*

%k kokk

USER IVPM1 IVPASS 320K 16M G

ACCOUNT ACTY4 IVPM1

CONSOLE 009 3210

SPOOL 00C 2540
SPOCL 00D 2540
SPOOL OOE 1403
MDISK 191 2314
LINK MAINT 194
LINK MAINT 190

READER A

PUNCH A

A

001 001 CPV2LO WR READ WRITE
194 RR

190 RR
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*

USER IVPM2 IVPASS 320K 1M G
ACCOUNT ACTS IVPM2
CONSOLE 009 3210
SPOOL 00C 2540 READER A
SPOOL 00D 2540 PUNCH A
SPOOL OOE 1403 A
MDISK 191 2314 002 001 CPV2L0O WR READ WRITE
LINK MAINT 194 194 RR
LINK MAINT 190 190 RR

*

USER REM2780 REMOTE 320K
ACCOUNT ACT6 REM2780
CONSOLE 009 3215
SPOCL 00C 2540 READER A

SPCOL 00D 2540 PUNCH A
SPOOL 00E 1403 2

LPAVS FRERVAVS V)

SPOOCL 010 2540 READER A

SPOOL 011 2540 READER A

MDISK 191 2314 003 001 CPV2LO WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR
*
USER ECMODE ECMODE 512K 1M G

ACCOUNT ACT7 ECMODE

OPTION ECMODE REALTIMER

CONSOLE 009 3215

SPOOL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOOL O0OE 1403 1

MDISK 191 2314 029 005 CPV2L0O WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR

3330 STARTER SYSTEM SUPPLIED DIRECTORY

The VM/370 Directory program control file su
systen is:
DIRECTORY XXX 3330 LABEL

USER OPERATOR OPERATOR 320K 1M ABCDEG
ACCOUNT ACT1 OPERATOR

CONSOLE 009 3215

SPOCL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOCL OOE 1403 2

MDISK 191 3330 004 007 CPV2LO WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR
*
USER CE CE 320K 1M EFG

ACCOUNT ACT2 CE

CONSOLE 009 3215

SPOOL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOOL O0O0E 1403 A

MDISK 191 3330 011 005 CPV2LO WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR
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*

USER MAINT CPCMS 512K 1M BCEG
ACCOUNT ACT3 MAINT

OPTION

ECMODE REALTIMER

CONSOLE 009 3215

SPOOL
SPOOL
SPOOL
MDISK
MDISK
MDISK

MDISK
*

kKK
*

00c
00D
00E
190
191
194
199

2540
2540
1403
3330
3330
3330
3330

READER A
PUNCH A

A

030 076 CPV2LO MR READ
016 007 CPV2L0 MR READ
106 044 CPV2LO MR READ
029 001 CPV2L0O WR READ

MDISK XXX 3330 000 404 YYYYYY MW
THE ABOVE OPTIONAL ENTRY IS INCLUDED SO THAT THE ID: MAINT

CAN WRITE A CP NUCLEUS DIRECTLY TO THE SYSTEM RESIDENCE VOLUME.

ADDRESS AND LABEL OF YOUR

SYSTEM RESIDENCE VOLUME AS DEFINED IN YOUR DMKSYS MODULE.
THE LEADING ' * ' IN FRONT OF MDISK SHOULD

*
*
*
* XXX AND YYYYYY SHOULD BE CHANGED TO THE
*
*

*
Xk koK

USER IVPM1 IVPASS 320K 16M G
ACCOUNT ACTY4 IVPM1

CONSOLE 009 3210

SPOOL 00C 2540
SPOOL 00D 2540

SPOOL

00E

1403

MDISK 191 3330
LINK MAINT 194
LINK MAINT 190

*

READER A
PUNCH 1

A

001 001 CPV2LO WR READ WRITE
194 RR

190 RR

USER IVPM2 IVPASS 320K 1M G
ACCOUNT ACTS IVPM2
CONSOLE 009 3210
SPOCL 00C 2540
SPOCL 00D 2540
SPOOL OOE 1403
MDISK 191 3330
LINK MAINT 194
LINK MAINT 190

*

READER A

PUNCH A

A

002 001 CPV2LO WR READ WRITE
194 RR

190 RR

USER REM2780 REMOTE 320K
ACCOUNT ACT6 REM2780
CONSOLE 009 3215

00C 2540

00D 2540

00E 1403

010 2540

011 2540

191 3330

LINK MAINT 194

LINK MAINT 190

SPOCL
SPOOL
SPOOL
SPOCL
SPOOL
MDISK

READER A

PUNCH A

A

READER A

READER A

003 001 CPV2LO WR READ WRITE
194 RR

190 RR
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*
USER ECMODE ECMODE 512K 1M G

ACCOUNT ACT7 ECMODE

OPTION ECMODE REALTIMER

CONSQLE 009 3215

SPOCL 00C 2540 READER A

SPOOL 00D 2540 PUNCH 1A

SPOOL OOE 1403 a

MDISK 191 3330 023 006 CPV2L0O WR READ WRITE
LINK MAINT 194 194 BRR

LINK MAINT 190 190 RR

CYLINDERS 150 TO 403 ARE UNUSED AND MAY BE USED FOR
ANY OTHER VIRTUAL MINIDISK SPACE. IT CAN ALSO BE
USED FOR PAGING, SPOOLING OR T-DSK SPACE.

L R K BE BE K CBE B

3340 STARTER SYSTEM SUPPLIED DIRECTORY

The VM/370 Directory program control statements supplied with the 3340 starter
system is:

DIRECTORY XXX 3340 LABEL
*
USER OPERATOR OPERATOR 320K 1M ABCDEG
ACCOUNT ACT1 OPERATOR

CONSOLE 009 3215

SPOOL 00C 2540 READER A

SPOOL 00D 2540 PUNCH A

SPOCL OOE 1403 A

MDISK 191 3340 007 014 CPV2L0O WR READ WRITE
LINK MAINT 194 194 RR

LINK MAINT 190 190 RR

*
Mown N ~R 279N
USER CE CE 320K 14 EPFG

ACCOUNT ACT2 CE
CONSOLE 009 3215
SPCCL 00C 2540 READER A
SPOOL 00D 2540 PUNCH A
SPOOL O0E 1403 1A
MDISK 191 3340 021 006 CPV2L0O WR READ WRITE
LINK MAINT 194 194 RR
LINK MAINT 190 190 RR
*
USER MAINT CPCMS 512K 16M BCEG
ACCOUNT ACT3 MAINT
OPTION ECMODE REALTIMER
CONSOLE 009 3215
SPOOL 00C 2540 READER A
SPOOL 00D 2540 PUNCH A
SPOOL OOE 1403 A
MDISK 190 3340 048 203 CPV2L0 MR READ
MDISK 191 3340 027 014 CPV2L0O MR READ
MDISK 194 3340 251 098 CPV2LO MR READ
MDISK 199 3340 046 002 CPV2LO WR READ
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*
ok kRE

*
MDISK XXX 3340 000 348 YYYYYY MW
THE ABOVE OPTIONAL ENTRY IS INCLUDED SO THAT THE ID: MAINT

CAN WRITE A CP NUCLEUS DIRECTLY TO THE SYSTEM RESIDENCE VOLUME.

SYSTEM RESIDENCE VOLUME

THE LEADING
*

*kkkk

AS DFFINED IN YOUR DMKSYS MODULE.
IN FRONT OF MDISK SHOULD ALSO BE DELETED.

*
*
*
* XXX AND YYYYYY SHOULD BE CHANGED TO THE ADDRESS AND LABEL OF YOUR
*
*

t %

USER IVPM1 IVPASS 320K 16M G
ACCOUNT ACTY4 IVPM1I
CONSOLE 009 3210

SPOOL 00C 2540
SPOCL 00D 2540
SPOOL OOE 1403
MDISK 191 3340
LINK MAINT 194

LINK MAINT 190
*

READER A

PUNCH 2

A

001 002 CPV2LO WR READ WRITE
194 RR

190 RR

USER IVPM2 IVPASS 320K 1M G
ACCOUNT ACTS5 IVPM2
CONSOLE 009 3210

SPOOL 00C 2540
SPOOL 00D 2540
SPOOL OOE 1403
MDISK 191 3340
LINK MAINT 194

LINK MAINT 190
*

READER A

PUNCH 2

A

003 002 CPV2LO WR READ WRITE
194 RR

190 RR

USER REM2780 REMOTE 320K
ACCOUNT ACT6 REM2780
OPTION REALTIMER
CONSOLE 009 3215

00C 2540
00D 2540
00E 1403
010 2540
SPOCL 011 2540
MDISK 191 3340
LINK MAINT 194

LINK MAINT 190
*

SPOOL
SPOOL
SPOCL
SPOOL

READER A

PUNCH A

A

READER A

READER A

005 002 CPV2L0O WR READ WRITE
194 RR

190 RR

USER ECMODE ECMODE 512K 1M G
ACCOUNT ACT7 ECMODE
OPTION ECMODE REALTIMER
CONSOLE 009 3215

SPOOL 00C 2540
SPOOL 00D 2540
SPOOL OOE 1403
MDISK 191 3340
LINK MAINT 194
LINK MAINT 190

134

READER A

PUNCH A

A

041 005 CPV2LO WR READ WRITE
194 RR

190 RR
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ALLOCATING DASD SPACE FOR THE VM/370 DIRECTORY

Before you create your VM/370 directory using the Directory program, be
sure you have encugh DASD space allocated as directory space (DRCT).
Use the CP Format service program to format and allocate the cylinders
to be used for the VM/370 directory. The cylinders must be allocated as
DRCT. To calculate the total number of cylinders required, first
calculate the total number of records used:

NU ((NU + NM) x 2) + all other control statements
NR = ==~ 4 mrmreecreerre e e e r e e r e r e e e e e e ————
169 170
where:

= total number of records used
NU = number of USER control statements
= number of MDISK control statements (except for T-disks)

Then, calculate the number of cylinders NC:

e For 3330: KC = NR/57
e For 2314,2319: NC = NR/32
e For 2305,3340: NC = NR/24

Note: You should initially format and allocate space for two VM/370
directories. (See the' discussion of the Format/Allocate Service
Program, DMKFMT, in Appendix F.) You <can then build a new directory
whenever needed, without overlapping the current one, and without
formatting and allocating space each time a new directory is created. If
you wish to reallocate the area in which the directory resides, you must
reallocate the DASD space and then rerun the Directory program. When a
VM/370 directory is written, space is allocated from available
cylinders, a full cylinder at a time, and a minimum of two cylinders are
used for the VH/370 directory.

Once a new VM/370 directory is successfully written, cylinders used
for the 0ld directory (marked as temporarily allocated during directory
creation) are marked as free. In this way, DASD space allocated for DRCT
cylinders is freed and can be reused for the next directory creation. If
space for two directories is not initially allocated, each time you want
to create a new directory, you must allocate space for the directory
before you create it.
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THE DIRECTORY PROGRAM

The VM/370 Directory service program can be run under CMS (using the
DIRECT command) or standalone. The standalone version of the Directory
program is provided in object deck form (a three card loader, followed
by the DMKDIR text deck), and may be loaded directly from either a real
or virtual card reader.

If you run the Directory program under CMS, input records must be in
a CMS file with a default fileid of "USER DIRECT". The DIRECT command
loads the directory creation module. If no filename is specified, the
program looks for a file named USER DIRECT. Otherwise, it 1looks for a
file named filename DIRECT.

If the file is not found, or if an error occurs during processing,
the directory is not created and the 0ld directory remains unaltered.

Normal completion writes the DASD address of the new VM/370 directory
in the VOL1 label, and if it is updating the active system directory, it
places the new directory in use by VM/370. You can print the new
directory by issuing the CMS command PRINT USER DIRECT (or PRINT
filename DIRECT).

The virtual machine executing the Directory program must have write
access to the volume to contain the new directory. If you create a
directory that is to be written on the active VM/370 system residence
volume, your virtual machine's current directory entry must have write
access to the volume containing the current VM/370 directory.

Example: Assume that you have the following virtual machine for online
directory modification.

USER OPERATNS PASSWORD 256K 1M ABC
ACCOUNT NUMBER BIN2

IPL CHMS
CONSOLE 009 3215
SPOOL C 2540 READER A
SPOOL D 2540 PUNCH 1A
SPOOL E 1403 A
LINK CMSSYS 190 190 R
MDISK 330 3330 O 404 SYSRES WR RPASS WPASS
MDISK 331 3330 O 404 SYSWRK WR RPASS WPASS
MDISK 230 2314 0 203 UDISK1 RR RPASS WPASS
MDISK 231 2314 0 203 UDISK2 BR RPASS WPASS
MDISK 232 2314 (0 203 BATCH1 RR RPASS WPASS
MDISK 233 2314 0 203 BATCH2 RR RPASS WPASS
MDISK 191 3330 26 010 VMDSK2 WR RPASS WPASS

Using the CMS EDIT command and its subcommands, you can create or
modify a card-image file of the VM/370 directory input. When you are
ready to write a new directory, issue the command:

DIRECT filenanme

vhere filename is a CMS file (normally named USER) with filetype DIRECT
containing the necessary Directory program control statements. The
DIRECT command puts this file into the form of a directory, and rerlaces
the old directory with this new one.

Loading the DMKDIR object deck via the card reader is the same as
issuing the DIRECT command in CMS, except that after IPL, the program
asks you for the address of a card reader containing the Directory
program control statements.
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Directory Progran

Once the directory is updated, directory changes for a user currently
logged on to the system do not take effect until the user logs off the
system and then logs back on.

Rhen a2 new directory is written for a nev system residence volume,

AT W .-.‘.\ouvva.l AavoTaa = =L < LTS LCT LT

the new directory does not take effect until the new systenm re51dence
volume is loaded (via IPL).

INVOKING THE DIRECTORY PROGRAM (DMKDIR) UNDER CMS

The VM/370 Directory service program records the configuration of each
user's virtual machine in the VM/370 directory. Each virtual machine
configuration includes counterparts of the components found in a real
System/370: a virtual operator's conscle, virtual storage, and virtual
I/0 devices and control units.

The same version of the Directory service program deck may be placed
in the card reader and loaded directly, or rum in a virtual machine
under CMS. PFor system dgeneration, the standalone facility must be
used.

The CMS file named DIRECT may be updated with the CMS Editor to
include additional directory entries.

Use the CMS DIRECT command to process any file to see if it follows the
required directory format. To actually change or swap the currently
active VM/370 directory, you must have both of the following:

1. User class A, B, or C.

2. Write access to the system-owned (system residence or IPL device)
volume that contains the current directory up to and 1nclud1ng the
directory cylinders, or toc the volume that is to ntain the new
directory.

If you have the above qualifications and wish to verify that a CMS
file can be used as a directory file, you must use the EDIT option;
otherwise, if there are no control statement errors, the file is put
into active use.

To build a VM/370 directory on a CP-owned volume using preallocated
cylinders, a new directory should be built so as not to overlay an
existing directory. You must therefore allow space for two directories,
or allocate a new area for the VM/370 directory each time it is
created. ‘

If you execute the Directory Program under VM/370, the newly created
directory is dynamically swapped, and placed in use by VM/370 (provided
that you have class A, B or C and that the directory volume is a
system-owned volume). Whether or not you have the proper privilege class
the directory is updated on the directory volume. The format of the
DIRECT command is:
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| r 2]
DIRECT | [filename [filetype |filemode|]] [ (EDIT) ]
' L * J4

o —
Y,

where:

filename [filetype [filemode]]
is the identification of the file containing the control
statements for the Directory Program. If no filename and
filetype are given, the program defaults to a file named 'USER
DIRECT;*' otherwise, it looks for the file named. The filetyrpe
must be DIRECT. The filemode defaults to * if not specified.

(EDIT specifies that the directory is to be examined, but not
changed.

Under CMS, the DIRECT command 1loads the directory creation module.
The first statement encountered must be a DIRECTORY statement. If not
found, or another DIRECTORY statement is found, the program terminates.

A syntax error in any statement generates an error message, and the
directory is not updated. If no critical errors are encountered, the
remaining statements are checked for syntax.

If the Directory program abnornally terminates, the old directory is
not altered. Normal completion places the directory in use by VM/370.
After the new directory is created, it can be printed by issuing the CMS
command PRINT USER DIRECT or PRINT filename DIRECT.

The DIRECT command filename and filetype default to a CMS file
identification of USER DIRECT. The filemode defaults to * if not
specified. Any or all of the defaults can be overridden by the command
line. The EDIT option allows you to run the program without updating
the directory on disk. This enables you to check the syntax of the
directory statements without accessing the directory disk.

INVOKING DIRECTORY AS A STANDALONE PROGRAM

Standalone operation is the same as CMS operation, with this exception:
after IPL, the program asks you for the virtual card reader address. 1If
you enter a null line, the IPL device address is the default of 00C.

DIRECTORY CONTROL STATEMENTS

The control statements should be in the following formats, with one or
more blanks as operand delimiters. All operands are positional from
left to right. If any operands are omitted, all remaining operands in
that statement must be omitted, with the exception of the OPTION
statement. Its entries are self-defining and not positional.

Only columns 1 through 71 are inspected by the program. All data
after the 1last possible operand on any card is ignored. Also, blank
cards and cards having an asterisk (*) as the first operand are
ignored.

If any input card is found to be in error, the program continues to
process the control statements, validating all control statements before
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terminating. If the directory runs out of space, the program terminates
immediately. After an abnormal termination (or, for CMS, the EDIT run),
the old directory is not altered, and the new directory is not saved.

DIRECTORY Control Statement

The DIRECTORY control statement defines the device on which the
directory is allocated. It must be the first statement. The format of
the DIRECTORY control statement is:

r
| DIRectory cuu devtype volser
[N 4

vhere:

cuu is the input device address, specified in 3 hexadecimal
digits.

devtype is four decimal digits that represent a supported device type
suitable for the VM/370 directory (2314, 2319, 2305, 3330, or
3340).

volser is the volume serial number of the directory volume (one to
six alphameric characters).

USER Control Statement

The USER control statement defines a virtual machine and creates a
VM/370 directory entry. It delimits the directory entry for one user. A
separate USER statement must be prepared for each directory entry
required. The format of the USER control statement is:

r ¥
i r r f v S RER |
| User userid pass [stor [mstor [cl [pri {le [|1d |cd Jes 1111]1]1]] 1
i ION |ON |ON |ON ]I |
| |OFF |OFF |OFF |OFF || || |
' L L L L 4431 |
L ]
where:

userid is a one- to eight—-character user identification. Any

alphameric characters may be used except SYSTEM. SYSTEM is
the userid of the VM/370 system VMBLOK, and should never be
used for a virtual machine. Each wuser in the directory,
except for those whose password is NOLOG, must have at least

one device. Any of the various devices described meet this
requirement; for example, the device may be a console or spool
device.
Notes:

1. The userid should not contain the characters "LOGONxxx",
where xxx is a terminal address of the installation. This
character string is assigned to the terminal at address
xxx from the time the initial interrupt is received until
the user is identified, during log on.
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2. Do not specify SYSTEM as a userid. VM/370 reserves SYSTEM
as an identifier for its own use.

pass is a one- to eight-character user security password that must
be entered by the user to gain access to the VM/370 system and
the virtual machine you are defining in these control
statements.

Note: Do not use the password NOLOG as it is reserved for
users who do not have a virtual machine configuration in the
VM/370 directory. NOLOG is used for spooling purposes only;
attempts to log on using this password are inhibited.

stor is one to eight decimal digits: that define the wvirtual
machine's storage size. It must be a multiple of U4K. The
last character must be K or M. The default is 128K. The
minimum size is 8K. All entries not on a 4K Dboundary are
rounded up to the next 4K boundary. The maximum size is 16M.

mstor is one to eight decimal digits that define the maximum virtual
machine storage size that this user «can define as his storage
after logging on the system. It must be coded in multiples of
4K. The last digit must be K or M. The default size is 1M.
All entries not on a 4K boundary are rounded to the next 4K
boundary. The minimum size is 8K. The maximum size that can
be specified is 16M.

cl is one to eight characters from A to H (with no intervening
blanks) defining the privilege class or classes given to this
user. The default is G.

Note: If privilege <class F is assigned to a virtual machine,
I/0 error recording is not automatically done. This allows
the class F user to set the kind of error recording he wants
to perforn.

pri is a number from 1 to 99 used by the control program priority
dispatcher. One is the highest priority and fifty is the
default. :

Note: The same priority value can be used for several users.
Also, if the specification for this statement is not entered,
then line end (le), line delete (1d), character delete (cd),
and escape (es) characters default to system—defined values.

The following special VM/370 logical editing symbols may be set ON,
OFF, or substituted with two hexadecimal characters or one graphic
character of the user's choice.

Note: In addition to the directory specification, the user can change
these logical editing symbols using the TERMINAL command. The default
value for all symbols is ON. ’

le is a one-character "line end" symbol or a two-character
hexadecimal representation of the symbol. ON sets the systen
default value (#). OFF disallows "line end" symbol usage. For
examnple:

"le" can be coded as + or 4D or ON or OFF.
14 is a one-character "line delete" symtol or a two—-character

hexadecimal representation of the symbol. ON sets the systen
default (¢). OFF disallows "line delete" usage.
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cd is a one—character "character delete" symbol or a
two-character hexadecimal representation of the sysbol. on

sets the system default value (@). OFF disallows "character
delete" usage.

es is a one—character "escape-character" symbol or a
two-character hexadecimal representation of the symbol. ON
sets the system default ("). OFF disallows "escape character"
symbol usage.

ACCOUNT Control Statement

The ACCOUNT control statement defines an account number and a
distribution identification. The distribution identification has no
internal system use; it is provided for customer use (for example, a
code for distribution of printed output). The ACCOUNT statement is
optional. This statement (if coded) must follow the USER statement and
precede the first device statement. The format of the ACCOUNT control
statement is:

| Account number [distribution] |

number is a one- to eight-character account number that is
punched in the accounting data for this virtual machine.
The USERID from the USER statement is also punched in the
accounting data.

distribution is a one- to eight-character distribution identification
word that is printed or punched with the userid in the
separator for spooled output for this user. This value is
optional and defaults to the wuserid from the USER
statement if omitted.

OPTION Control Statement

The OPTION control statement selects specific options available to the
user. This statement is optional and, if used, must follow the USER
statement and precede the first device statement (CONSOLE, MDISK,
DEDICATE, LINK, or SPOOL). The format of the OPTION control statement
is:

r
| Option Realtimer Ecmode Isam Virt=real Acct Svcoff BMX
L

where:

REALTIMER provides a timer for the virtual machine that is updated
during virtual CPU run time and also during virtual wait
time. (If the virtual machine does not have the

REALTIMER option, its timer reflects only the virtual CPU
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ECMODE

ISANM

VIRT=REAL

run time used.) This option is required for RSCS and for
virtual machines running systems or programs that go into
a wait state expecting a timer interruption. This timing
ability can also be obtained by issuing the CP command
line SET TIMER REAL.

allows the virtual machine to run in extended control
mode, The ECMODE option must be specified for virtual
machines using operating systems that:

1. Operate in System/370 extended control mode (such as
VM/370 itself).

2. Use the dynamic address translation facility (such
as 0S/VS1, 0S/VS2 and VM/370).

3. Use extended control registers other than zero (such
as O0S GTF ({General Trace Facility], which uses
Monitor Call and requires extended control register
eight).

4. Depend on the System/370 extended channel masking
feature.

The ECMODE option must also be specified for the
virtual machine that is to perform system support or
updating.

A virtual machine defined without the ECMODE option in
the directory is limited to six I/0 channels, while a
virtual machine with the ECMODE option may address up to
16 I/0 channels. If a virtual machine with the ECMODE
option executes in basic control mode, the I/O masking
for channels 6 and higher 1is simulated by the extended
channel feature. If a virtual machine with the ECMODE
option executes in extended control mode, the I/0 masking
for all sixteen channels is handled via extended control
register 2.

This facility can also be obtained by issuing the CP
command line SET ECMODE ON.

provides special channel command word translation
routines that permit O0S/PCP, MFT, and MVT 1ISAM programs
(vhich dynamically modify their CCWs) to operate properly
in a virtual machine. This 1is required only for virtual
machines that use 0S/PCP, MFT, or MVT ISAM access methods
or VS1 ISAM when executing in a V=R partition under VsSi.
This option is not needed for DOS, DOS/VS, or OSVS1 ISAM
vhen run only in a V=V partition of VsS1.

This facility can also be obktained by issuing the CP
command line SET ISAM ON.

is a performance option that allows the user to place his
virtual machine in lower storage, such that its virtual
storage addresses correspond to the real storage address
(except for its page zero, which is relocated). The real
page zero 1is «controlled by the CP nucleus. No CCW
translation is required. This option is required for a
virtual machine to successfully execute self-modifying
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