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Use Guide Reorganization 
The Use portion of the Planning and Use Guide has 
been rearranged. The sections are now placed in 
alphabetic sequence for easier access. 

TCAM Compatibility Restrictions 
Under Compatibility, Restrictions (planning por­
tion ), the documentation for TCAM object decks 
has been modified. 

Level II of TCAM will not run under Release 2 of 
VSl. The TCAM information in this book is included 
for planning purposes until the availability of TCAM 
Level iV. 

VS 1 Supported Devices 
Additional devices supported under VS1 are included 
in the planning portion. 

Automated System Initialization 
An overview of the automated system initialization 
feature is given in the planning section. A new sec­
tion, ASI, is added to the Use Guide. 

Remote Entry Services (RES) 
A planning overview of RES is included in the plan­
ning portion. Utilization of Reader/Writer proced­
ures by RES users is explained in section PRO of the 
Use Guide. Information on vVTO/WTOR for RES 
users is included in section SMI. 

Missing Interruption Checker (MIC) 
A brief deSCription of this program is given in the 
planning portion. Additional information is given 
under section FEA of the Use Guide. 

V-R Area Spedflcation 
The topic Virtual=Real Storage Availability has been 
modified for V=R specification. 

Automatic Partition Redefinition 
In the planning portion of this manual, the topic 
Partition Redefinition has been updated. In the use 
portion, section FEA includes Automatic Partition 
Redefinition. 

Pageable System Queue Area (PSQA) 
Virtual storage area for PSQA is shown in the plan­
ning portion in the figures for storage configurations. 

12K Dump Area 
Virtual storage for a 12K dump area is shown in the 
figures for storage configurations in the planning 
portion. 

Partition Deactivation/ Reactivation 
This new topic is included under Operating Con­
siderations in the planning portion of this manual. 

Page Boundary Loading 
Loading on page boundaries is briefly discussed 
under General Considerations in the planning section. 

Operator Commands 
The new operator commands DUMP, MSGRT, and 
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STOPMN are listed under the topic Operator 
Commands. 

OS/MFT-OS/VS1 Differences 
Section DIF has been updated to include additional 
MFT-VS1 differences. 

Dynamic Dispatching 
This optional feature is explained in section FEA 
of the Use portion. 

Dynamic Support System (DSS) (for planning 
purposes only) 

DSS information is included in section FEA of the 
Use Guide. 

Greenwich Mean Time 
This feature is explained in section F EA of the Use 
Guide. 

User Modify Logical Cylinder 
Using this option is explained in section FEA of the 
Use Guide. 

ABEND Dump for Reader/Writer 
DD statements for Reader/Writer ABEND dumps 
are included in section PRO. 

Procedure INITD 
Section PRO contains an updated INITD procedure. 

Checkpointing SYSOUT Data Sets 
Information on this topic is included in section PRO. 

Resideni Rouiines Opiion 
Lists IEABLDOO, IEAIGGOO, and IEARSVOO (IBM­
supplied standard lists for BLDL, RAM, and RSVC) 
have been modified in section RRO. 

Output Separation 
End of job output separators information has been 
added to section SEP of the Use Guide. 

i/O load Balancing 
I/O load balancing for non-specific requests is in­
cluded in the Features and Options (FEA) section. 

DEB Validity Checking 
A brief explanation of this is given in section FEA. 

Message Routing Changes 
Changes for multiple-line WTO and miscellaneous 
items have been made in section MSG. 

Real Storage Restriction Removal 
The OLTEP not supported has been removed for 
144K systems. 

Miscellaneous 
Miscellaneous additions, improvements, and correc­
tions have been made throughout this manual. 
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VSl provides support for IBM System/370 computing 
systems at the intermediate level. This support is com­
parable to that provided in the non-relocate environ­
ment by the System/360 Operating System with Multi­
programming with a Fixed Number of Tasks (os MFT). 

Several enhancements are included in VSl that make 
it a more effective and versatile operating system. Two 
of the more significant of these enhancements are V ir­
tual Storage and Job Entry Subsystem. 

I Note: Throughout this manual, the suffix "K" denotes the 
value 400 (hexadecimal), or 1024 (decimal). 

Virtual Storage 

Virtual storage provides the user with a storage capac­
ity of up to 16,777,216 bytes, which he can use to oper­
ate his computing system. (With the minimum 128K 
real storage system, the user is limited to two mega­
bytes, or 2,097,152 bytes, of virtual storage.) The vir­
tual storage is contained on auxiliary storage devices 
( direct access storage devices) in units of 2048 bytes, 
referred to as pages. These pages are transferred into 
and out of real storage (that part of the system storage 
from which the CPU can directly obtain instructions 
and data and to which it can directly return results) 
with relocation (address translation) to available areas 
of real storage, as they are needed by the system or by 
the user's programs. The process is called paging. 
Page-in obtains a page from auxiliary storage and 
page-out returns a page to aUXiliary storage. This pag­
ing is handled by the VSl control program and is 
completely transparent to the user. (Operating systems 
that do not support virtual storage are referred to as 
non-relocate systems.) For a comprehensive discussion 
of virtual storage and the paging process, refer to the 
IBM System/370 System Summary, GA22-7001, in the 
section titled Virtual Storage and to the Introduction 
to Virtual Storage in System/370, GR20-4260. 

Advantages of VS J Virtual Storage 

• Jobs requiring more address space than the avail­
able real storage can execute in an VSl environment. 

• Real storage can be dynamically allocated on an 
as-used or as-required basis. 

• Real storage that was unused, by partitions, in an 
os MFT system can be recovered with VSl and used 
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by other partitions, because virtual address space 
in a partition does not require real storage until it is 
addressed. 

• The small partition scheduling requirements of os 
MFT do not exist in VSl because virtual address 
space sufficient for scheduler requirements is pro­
vided for all partitions. Thus, no partition is forced 
to wait for scheduling by another. 

= Programs with large design points can be tested 
on machines with smaller real storage. The per­
formance of these programs will be directly related 
to their storage requirements versus real storage 
availability. 

• Future processors can be written for VSl with few 
storage restrictions. 

• Infrequently executed system tasks do not require 
real storage to be permanently reserved for their 
use. These programs can be paged in on demand. 

• Virtual storage can be reserved for unscheduled 
top-priority jobs. 

• Partition redefinition requirement is reduced. 

job Entry Subsystem 

The Job Entry Subsystem (JES) is the name of a cen­
tralized system facility that prOvides spooling and 
scheduling of VSl primary input and output streams. 
Priority command routing and new operator com­
mands simplify many operator tasks. 

JES performs three basic functions: 

l. All primary input streams are read from the input 
device and stored on a direct access storage device 
in a format convenient for later processing by the 
system and by user's programs. 

2. System (and selected user) print and punch output 
is similarly stored on a direct access storage device 
until a convenient time for printing or punching. 

3. If system resources are the objects of contention, 
JES schedules the activities to assure the highest 
degree of system availability. 

The first two of the preceding functions are referred 
to as spooling. Spooling prOvides the follOWing advan­
tages: 
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• Non-sharable devices, generally unit record devices, 
are used at full rated speed if enough buffers are 
available. 

• Non-sharable devices are used only for the time 
required to read, print, or punch the data. 

Without spooling, the device is occupied for the 
entire time that a job is reading input or writing out­
put. Thus, the device runs only as fast as the job can 
accept or generate data. 

Because data is stored on a direct access storage 
device, jobs or their output can be processed in a dif­
ferent order from that in which they "vere submitted. 
This ability to control system work is called job queue­
ing. Jobs can be scheduled by class, and by priority 
within class. 

The ability to spool input and output and to queue 
jobs significantly improves system performance and 
configurability by centralizing and scheduling heavily 
used functions and by utiliZing resources more effi­
ciently. Other improvements, such as reduced system 
overhead, simpler operator procedures, and increased 
system availability are possible through the use of 
the Job Entry Subsystem. Certain portions of JES are 
more fully discussed in this publication in the Concepts 
section under the headings Input Readers, and Out­
put Writers. 

Compatibility 
Current os MFT object programs will execute in VSl 
virtual storage with the exceptions of those noted here 
in Restrictions. Some programs may require virtual= 
real execution and will not use demand paging. (This is 
covered more fully in the Concepts section of this book 
under the heading Virtual=Real Execution.) Current 
os data sets will process in the VSl system without mod­
ification or conversion. 

Sequentially organized DOS data sets (SAM) that are 
portable between DOS and os MFT without conversion 
or other user intervention will be fully portable be­
tween DOS and VSl. 

VSl is upward compatible to VS2. This compatibility 
includes source program code, object program code, 
job control language, and conventions and standards. 
For a description of OS/VSI-DS/VS2 differences, refer to 
the OS/VS2 Planning and Use Guide, GC 28-0600. 

Restrictions 

Existing os programs that will not operate under VSl 
without modification include those that: 
l. Are time-dependent. 
2. Are written to deliberately cause program excep­

tions. 
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3. Use machine-dependent data. 
4. Use the program status word (psw) bit 12 (the 

ASCII bit). 
5. Use low-address storage reserved for special pur­

poses (psw). 
6. Depend on devices or facilities not supported or 

available in System/370 or VSl. 
7. Require model-dependent System/360 functions. 
8. Attempt to read or write SYSlN or SYSOUT data by 

other than the SAM access method (that is, EXCP 
will not work on these data sets). 

9. Depend on a valid UCB pointer in the TIOT for 
SYSIN / SYSODT data sets. 

10. Include TCAM object decks. TCAM message control 
programs and TCAM message processing programs 
using the lCOPY, TCOPY, QCOPY, and TCHNG macro 
instructions must be reassembled and linkage 
edited. TCAM message processing programs not 
using any of these macro instructions need only 
to be re-linkage edited. 

The Use part of this publication contains a resume 
of some of the more significant differences between 
OS/MFT and os/vsl. This resume is the section OS/ 
MFT-OS/VSl Differences. It will be of particular in­
terest to system programmers who are involved in an 
MFT to VSl conversion. 

Real Storage Restrictions 

VSl requires lOOK bytes of available real storage to sup­
port the standard features listed under Standard and 
Optional Features in this publication. Lack of avail­
able real storage reduces the capabilities of VSl. For 
example, the following restrictions apply to the 128K 
real storage configuration: 

• Only one partition is supported. 

I
. The generalized trace facility, dynamic support 

system (DSS), and OLTEP are not supported. 

• A maximum of two megabytes of virtual storage 
may be specified. 

For the 144K real storage configuration, the follow­
ing restrictions apply: 

• Two-partition support is the recommended maxi­
mum. 

• The external trace option of the generalized trace 
facility is not supported. 

The Planning Guide 

The Concepts section of this publication is intended 
for data processing executives responsible for selection 
of a system, and planners and system analysts who 



must understand its operation to plan for its efficient 
use, and to establish installation procedures. To accom­
plish this, the Concepts section presents a sample 
sequence of operation describing the initiation, execu­
tion, and termination of a set of jobs of various cate­
gories and priOrities. This sequence of operation is 
followed by a description of the principles of operation 
of the VSI system, describing the operation of each 
major component of the system. 

The Considerations section contains information of 
interest to data processing executives, planners, and 
system analysts. It also describes VSI considerations 
of interest to system programmers who will establish 
programming conventions for their installations, and 
machine room supervisors and operators who will 
establish operating procedures. 

Information in the Considerations section is pre­
sented in these major topics. 
1. General considerations, which apply to all types of 

jobs to be run under control of VSl. 
2. Batch considerations, which apply to "batched" pro­

duction jobs such as compilation, file maintenance, 
and report generation. 

3. Telecommunication considerations, which apply to 
telecommunications message processing and mes­
sage switching jobs under VSl. 

4. Graphics considerations, which apply to jobs which 
involve the mM 2250 or 2260 Graphic Displays. 

5. CPO considerations, which apply to concurrent pe­
ripheral operations under VSl. 

6. Typical storage configurations. 
7. Operating considerations, which outline system 

characteristics or actions that are of special interest 
to the machine operator. 

The Use Guide 
The Use Guide consists of self-contained sections, each 
of which provides information on how to modify, ex­
tend, or implement capabilities of the VSI control pro­
gram. It is directed to system programmers who have 
the responsibility for maintenance of the system. It is 
assumed that readers of the Use Guide are thoroughly 
familiar with the design of VSI and with its features. 

Although the information in one section is some­
times related to information in another, or to informa­
tion in the Planning Guide, all sections are written as 
separate and complete units. This organization has 
been used to reduce cross-referencing and to facilitate 
the addition of new sections. 

Terminology 

Unique terminology is explained as it is presented. 
Additionally, a Glossary is prOvided in the back of 

the book. Certain basic definitions, however, are essen­
tial to understanding the terms as they are introduced. 
These basic definitions are given in the following 
paragraphs. 

Multiprogramming with a fixed Number of Tasles 

Multiprogramming refers to the concurrent execution 
of several units of work (tasks), anyone of which 
would, in a single-program environment, occupy the 
computing system until the task is finished. 

Note: Throughout this publication, job refers to an externally 
specified unit of work (a problem program specified by a JOB 
card), and task refers to any unit of work that must be performed 
by the Central Processing Unit (CPU), under control of a Task 
Control Block (TCB). 

The Significance of multiprogramming is that it pro­
vides increased throughput and better utilization of 
resources. A typical task makes use of only a small part 
of the resources available in the system. In a single­
program environment, this means that overall applica­
tion of resources is low. In a multiprogramming envi­
ronment, however, resource application is markedly 
improved, because the relatively limited demands of 
each of several tasks combine to produce a net demand 
that is more efficient in terms of the system's capa­
bilities. 

The phrase "a fixed number of tasks';' indicates that 
the maximum number of tasks the system is capable 
of performing at one time is determined at system 
generation. The number of tasks that can be performed 
at one time can be varied during and after system 
initialization. 

System Initialization 

System initialization is the preparation to execute those 
elements of OSjvSI that reside in the pageable and non­
pageable area of virtual storage. This preparation is 
performed by the Nucleus Initialization Program (NIP) 
when the system is brought into real storage through 
the initial program loading (IPL) procedure, and is 
supplemented by operator action. 

Partitions 

Virtual storage is divided into a pageable area and a 
non-pageable area. The pageable area is further di­
vided, by the user, into a number of discrete areas 
called partitions. The number of tasks that can execute 
in each partition depends on whether or not the pro­
grammer has made use of the ATTACH facility. 

When the ATTACH facility is not used, only one task 
will execute in each partition. The number of parti-
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tions defined determines the number of tasks that can 
execute concurrently. 

VVhen the ATIACH facility is used, each task can 
attach any number of subtasks (up to a maximum of 
between 196 and 249). Each subtask will then execute 
in the same partition as the attaching task. 

The reason for the variation in the number of attach­
able sub-tasks involves the use of TCBS (task control 
blocks). Each attached sub-task requires a TCB. A max­
imum of 255 TCBS is available in the system. Of these, 
the system requires a minimum of 5. Also, each active 
partition (or task active in a partition) requires one 
TCB. In a single partition configuration, with minimuin 
system options, six TCBS are not available for subtask­
ing. This reduces the number available for subtasks 
to 249. As more system options and/ or partitions are 
added, additional TCBS are required, up to a maximum 
of 59. This produces the lower limit of 196 available 
for subtasking. 

Each partition has a fixed priority within the system. 
Partition 0 has the highest priority and partition 51 
has the lowest priority. The priority determines which 
partition will gain control of the CPU first when a wait 
condition occurs. 

The small partition, as it is defined under os MIT 

(a partition too small to contain the scheduler), does 
not exist in VSl. 

Concurrent Operation 

In a multiprogramming system, tasks are performed 
concurrently. This is a significant programming con­
cept. Execution is not simultaneous, or overlapped, or 
alternating in a fixed pattern. Each task is contained 

12 OS/VSl Planning and Use Guide 

within a partition. The determination of which task 
gains control is based on "waits" and "posts". Waiting 
for an event, such as the completion of an input/ output 
operation, removes the task from contention for con­
trol. Posting of the task, which signals that the awaited 
event has been completed, causes the task to be placed 
in a "ready" status. The task that becomes active is the 
highest priority task that is ready. This high-priority 
task proceeds until another event causes the task to 
relinquish control. The relinquishing of control by one 
task, and the gaining of control by another task, is 
called task switch. 

Task Switching 

There are two ways in which a task switch can occur: 
1. The active task relinquishes control because it must 

wait for the completion of an event, such as an 
input/ output operation. 

2. Control is seized by a higher-priority ready task as 
a result of an interruption signaling an event for 
which it has been waiting. 

The first case illustrates how multiprogramming en­
sures optimum utilization of resources. Whenever one 
unit of work cannot proceed, another (highest-priority) 
is advanced. In a single-program environment, no work 
can proceed while the single task waits for an event. 
The second case illustrates how an internal balance 
between the tasks is achieved. When a task has control, 
it retains control only until a task of higher priority be­
comes ready to proceed. 





the following units equipped with a two-channel 
switch: 
• IB:M 2305-2 Fixed Head Storage Unit 
• IBM 2314/2319 Direct Access Storage Facility 
• IBM 3330 Disk Storage 
or 
• a 4-channel switch with the IBM 3330 Disk Storage 
• a 4-channel switch with the IBM 3333 Disk Storage 

and Control 

Devices Supported by VSl 

VSl provides support for the following hardware de­
VIces: 

CPUs 

IBM Model 135 
Model 145 
Model 15511 
Model 158 

DASD 

Processing Unit 
Processing Unit 
Processing Unit 
Processing Unit 

IBM 2305-2 Fixed Head File 
2314 Disk 
2319 Disk 
2835-2 Control Unit 
2844 Control Unit 
3330 Disk 
3333 Disk Storage and Control 
3830-1, -2 Control Unit 
Integrated File Adapter for Models 135 and 145 

Tape 

IBM 240112/3/4 
2415 
2420 
2495 
2671 
2803 
2804 
2816 
2822 
3410 
3411 
3420 
3803 

MICR/OCR 

OCR 
OCR 
OCR 

Tape 
Tape 
Tape 
Tape Cartridge Reader 
Paper Tape Reader 
Control Unit 
Control Unit 
Tape Switch 
Paper Tape Control Unit 
Tape 
Tape 
Tape 
Control Unit 

IBM 1275 
1287 
1288 
1419 MICR (PCI adaptor required) 

Displays / Consoles 

IBM 1052-7 Console 
2150 Console 
2250-1, -3 Display IConsole 
2260-1, -2 Di"playl Keyho::l rd 
2265 Display 
2840 Control Unit 
2845 Control Unit 
2848 Control Unit 
3210 Console 
3213 Console Printer 
3215 Console 
Display Console (for Model 3158) 
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Printers 

IBM 1403-N1, 2, 3, 7 Printer 
1404-2 Printer (1403 support only) 
1443-N1 Printer 
2821 Control Unit 
3211-1, -2 Printer 
3811 Control Unit 
Integrated Printer Adapter for Model 135 

Reader / Punch 

IBM 1442-N1, 2 
2501 
2520 
2540 
2596 
2821 
3505 
3525 

Reader IPunch 
Reader 
Reader IPunch 
Reader IPunch 
96 Column Reader (1442 support only) 
Control Unit 
Reader 
Punch 

Transmission Control Unit 

IBM 2701 Transmission Control Unit 
2702 Transmission Control Unit 
2703 Transmission Control Unit 
2715 Transmission Control Unit 
2772 Multi-purpose Control Unit 
2955 Data Adapter Unit 
3705 Communications Controller 
7770 Audio Response Unit 
Integrated Communications Adapter for Model 135 

Start/Stop Terminals 

IBM 1030 Data Collection System 
1050 Data Collection System 
1060 Data Collection System 
2721 Portable Audio Terminal 
2740 Communication Terminal (Models 1 & 2) 
2741 Communication Terminal (Modell) 
2760 Optical Image Unit 

ATT 83B3 A TT Terminal 
WU 115A Teletype 
'Vorld Trade Telegraph Terminals 
TWX 33/35 ATT Teletype Terminal 
IBM System!7 Processor Station 

Binary Synchronous Terminals 

IBM 1130 Processor Station 
1800 Processor Station 
2770 Data Communications System 
2780 Data Transmission Terminal 
2790 Data Communications System 
2972-8, -11 General Banking Station 
System/3 Processor Station 
System/360 Processor Station 
System/360, Model 20 Processor Station 
System 1370 Processor Station 
3270 Information Display System 
3735 Programmable Buffered Terminal 

Console device support provided in VSl is sum­
marized in Figure 1. scs represents Single Console 
Support and MCS represents Multiple Console Sup­
port. The numbers in parentheses under MCS indicate 
the maximum number of devices supported. Blank 
spaces indicate no support as a system console. 





Independent Job Scheduling 

All partitions are independent with respect to job 
scheduling and initiation. Jobs are scheduled into the 
first available problem program partition that services 
the corresponding job class. Jobs are initiated accord­
ing to the PRTY parameter on their JOB cards. 

Virtual = Real Execution Facility 

The Virtual=Real execution facility permits the user 
to have real storage available for any of his programs 
that will not run in the normally paged environment 
of VSl. Real storage will be allocated, at job execution 
time, with real storage addresses equivalent to virtual 
storage addresses on a byte basis, for the equivalent 
amount of virtual storage he has defined for the job 
involved. Multiple virtual=real jobs can execute con­
currently if enough real storage is available in the sys­
tem to accommodate the jobs. Programs that will not 
run in a paged environment are identified, and the 
facili ty is discussed in more detail, in this section of 
the publication under the heading Virlual=Real Ex­
ecution. 

System Management Facilities (SMF) 

SMF is optional with VSl. SMF collects and, optionally, 
records system, job management, and data manage­
ment information, and provides control program exits 
to installation-supplied routines that can periodically 
monitor the operation of a job or job step. 

Job/Step CPU Timing 

Job/step CPU timing is a standard SMF feature with 
VSl. The amount of time that each job or job step 
has control of the CPU is calculated by task manage­
ment routines. If SMF=BASIC is selected, this value is 
passed to the user-supplied accounting routine if one 
is provided; if SMF=FULL is selected, the value is passed 
to the SMF user exit routines as provided. 

Job Step CPU Time Limiting 

This feature allows the user to specify the maximum 
amount of time that a job step can use the CPU. How­
ever, if the SMF option is selected and a user exit 
routine is provided, this routine can extend the time 
limit so that processing can continue. 

Wait Time Limiting 

This feature suspends processing of a job step if the 
job step remains in a wait state for more than an 
established time limit. If the SMF option is selected, 
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the installation can determine the time limit by pro­
viding a user exit routine that can extend the time 
limit. 

Checkpoint/Restart 

The checkpoint/restart facility provides an opportu­
nity to restart a job that terminates abnormally due to 
a hardware, programming, or system error. The restart 
is permitted either at the beginning of a job step or 
at a checkpoint within a job step. In either case, the 
restart may be automatic or may be deferred until the 
job is resubmitted. 

Recovery Management Support 

Recovery management is a service provided in VSl that 
overcomes the damaging effects that a computer, chan­
nel, or 1/ a device malfunction might otherwise have on 
a program in progress. 

Partition Redefinition 

With the facility of partition redefinition, virtual stor­
age can be reconfigured during system initialization 
or during operation, provided that the partitions to be 
redefined at:e contiguous. The partitions will quiesce 
automatically and require no intervention beyond the 
DEFINE command. The number of partitions in the sys­
tem can be decreased, or increased within the limits 
established at system generation (SYSGEN). Partition 
attributes may be changed also, including the job 
class ( es ), sizes of the partitions, identification, de­
activation/ reactivation characteristics, and time-slicing 
attributes. 

System Input Readers 

System input readers, as they exist in as MFT, do 
not exist in VSl. Instead, the Job Entry Subsystem 
( JES ) , residing in its own area of virtual storage, 
processes all system input, reading and spooling the 
input to the appropriate data sets. JES accepts job con­
trollanguage statements and data in the input stream, 
including multiple data sets for the same job step, and 
transcribes that data onto a direct access device for 
retrieval by the problem program. An input job stream 
on cards is illustrated in Figure 2. Input to JES from 
tape or disk can be blocked. 

Input Stream from Disk 

VSl allows the user to establish a disk storage drive 
(IBM 2314, 2319, or 3330) as a system input device. 
Data in the input stream is permitted, including mul-







Figure .'3. Contents of Virtual Storage after Nucleus Initialization 

Figure 4. Contents of Virtual Storage after System Initialization 

Figure 5. Input Work Queue after System Initialization 

Figure 6. Input Work Queues after First Three Jobs Have Been Entered 

Nucleus 
System 
Queue: 
Area 

Figure 7. Contents of Virtual Storage after START Commands 
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Principles of Operation 

This topic describes the principles of operation of 
YSl. Included are: 
• Partition job class facility. 
• Priority within job class. 
• Job/step CPU timing 
• Virtual storage organization. 
• Checkpoint/ restart. 
• Partition redefinition. 
• System input readers. 
• Scheduling process. 
• System output writers. 
• Direct system output writers. 
• System restart. 

Figure 11 illustrates a configuration referred to 
throughout the remaining discussion of Principles of 
Operation. P / P denotes problem program partition. 

Partition Job Class Facility 

The partition job class facility allows one or more 
partitions to be assigned to selected jobs. During sys­
tem generation, a partition must be assigned to service 
each job class that will be used. These assignments 
may be modified later. (See Partition Redefinition in 
this section.) Each problem program partition may 
be assigned as many as 15 job classes designated by 
the alphabetic characters A through O. These job class 
designations have no inherent meaning; they can be 
used to denote any job characteristic, which would in­
fluence the choice of partitions for the job, meaningful 
to the installation. More than one partition may be as­
signed to service the same job class ( es ). In Figure 11, 
P3 is assigned to job classes C, J, and A; P4 is as­
signed to N, C, and D. These partition job class 
identifiers are used by the system to determine which 
input queue is searched first by an initiator servicing 
a specific partition. (See Problem Program Partitions 
in this section.) The sequence in which jobs are se­
lected from each input work queue is determined by 
the PRTY parameter. (See EnqueUing Jobs by CLASS 
and PRTY in this section. ) 

Figure 11. Sample Five-Partition Configuration 

The partition ( s) in which a job executes is con­
trolled by using the CLASS parameter on the JOB state­
ment. The format of this keyword parameter is: 

CLASS=job class 

where job class is the alphabetic identifier (A-O) as­
Signed to the job. If this parameter is omitted from 
the JOB card, a job class of A is assigned by the sys­
tem. All 15 job classes may be used, provided at 
least one partition has been assigned to each of the 
classes specified. When a job class for a particular 
job is designated (by the CLASS parameter), the job is 
executed only in a partition that has been assigned to 
service that class. If more than one partition is as­
signed to service that job class, the job is executed in 
the Rrst available problem program partition. A typi­
cal JOB card may be specified as follows: 

IIJOBPAY JOB 661,'JDOE',CLASS=C,PRTY=12 
I 

In the configuration illustrated in Figure 11, this 
JOB card causes the job to execute in either P3 or P4, 
whichever is available first. 

System Management Facilities 

S:MF is included at system generation by specifying 
SMF= in the SCHEDULR macro instruction. (This param­
eter replaces ACCTRTN= in os MFT.) There are three 
options for SMF: 
sMF=NoTsUPPLIED-specifies that the user does not 

want any SMF processing. 
SMF=BAslc-specines that user-written accounting rou­

tines are being provided. JES accounting informa­
tion and two additional exits are also provided. 

SMF=FuLL-specifies that the full system-management 
facilities routines are to be provided. VSl provides 
two additional exits and additional JES accounting 
information. 

The collected information is written onto data sets 
on direct access devices. 

Pageable 
Supervisor 
and JES 
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the sizes and job classes of partitions may be rede­
fined at system initialization or during operation. Each 
partition may be occupied by a processing program, or 
by control program routines that prepare job steps for 
execution (job management routines), or that handle 
data for a processing program (access method routines). 

Provided the total number of partitions does not 
exceed 52 and enough computing system resources are 
available, VSI provides for the concurrent execution 
of as many as 15 problem programs. Each program 
is located in its own partition of virtual storage, with 
input readers and output writers, under control of JES, 

I being located in the JES portion .af the pageable. sup.er­
visor area. The VSI system prOVIdes for task sWItchmg 
among the tasks in the partitions, and between those 
tasks and the communications task and master sched­
uler task in the system area. 

Non-pageable Area 

The non-pageable area is that part of virtual storage I into which the nucleus and SQA is loaded at IPL. The 
storage protection key of the non-pageable area is zero 
so that its contents can be modified by the control 
program only. 

System Queue Area: Thc system queue area is lo­
cated in the resident supervisor area of virtual storage. 
As SQA is needed, it is extended dynamically in both 
real and virtual storage. It contains ENQ/DEQ control 
blocks and command scheduling control blocks (CSCBS). 
In addition, if the communications task cannot obtain 
WTO buffer space, SQA is used. 

The size of the system queue area is initially estab­
lished at system generation (via the SYSQUE parameter 
of the CTRLPROG macro instruction). It can be modified 
at IPL time. 

The system queue area also contains task related 
control blocks for each active subtask. In this case, 
the size of the system queue area is determined by: 
the number of partitions, and the number of subtasks 
that can be concurrently active. The size of the sys­
tem queue area, established during system generation, 
should be retained. 

The system queue area (SQA) is established by NIP 
adjacent to the fixed area and provides the virtual stor­
age space required for tables and queues built by the 
control program. The SQA must be at least 4K bytes for 
a minimum one-partition system. Its storage protection 
key is zero so that it can be modified by control pro­
gram routines only. Data in the system queue area 
indicates the status of all tasks. 

Pageable Area 

Figure 13 shows how the contcnts of each partition in 
the pageable area are organized and how they are 
related to the rest of virtual storage. Routines are 
brought into the high or low portion of a VSI par­
tition. Job management routines, processing programs, 
and routines brought into storage via a LINK, ATTACH, 
or XCTL macro instruction, are loaded at the lowest 
available address. The highest portion of the partition 
is occupied by the user parameter area and user save 
area. The next portion of the partition is occupied by 
the task input/output table (TIOT), which is built by 
a job management routine (I/O device allocation rou­
tine). This table is used by data management routines 
and contains information about DD statements. 

Each partition may be used for a problem program 
as well as for system tasks. When the control program 
requires virtual storage to build control blocks or work 
areas, it obtains this space from the partition of the 
processing program that requested the space. Access 
method routines and routines brought into storage via 
a LOAD macro instruction are placed in the highest 
available locations below the task input/ output table. 

Working storage and data areas are assigned from 
the highest available storage in a partition. 

The high portion of the pageable area is occupied by 
the pageable Sllper\Tisor routines, the dllmp area, page­
able SQA, the JES routines, and it also contains two 
transient areas into which certain nonresident routines 
are loaded when needed: the svc transient area (2048 
bytes) and the I/O supervisor transient area (1024 
bytes). These areas are used by nonresident svc rou­
tines and nonresident I/O error-handling routines, re­
spectively, which are read from SYSl.SVCLIB. 

Each transient area contains only one routine at a 
time. When a nonresident svc or error-handling rou­
tine is required, it is read into the appropriate tran­
sient area. The transient area routines operate with a 
protection key of zero, as do other routines in this area. 

System Input Readers 

System input readers, resident in partitions as they 
exist in os MFT, do not exist in VSI. Instead, system in­
put is handled by the JES reader( s), resident in the 
pageable supervisor area of storage. For additional 
information concerning the JES reader, see the explana­
tion under the heading Input Readers in this section. 

Problem Program Partitions 

VSI permits up to 15 partitions to be specified for prob­
lem programs. Each partition may have up to 15 job 
class identifiers; more than one partition may be as­
signed to service the same job class ( es). Problem pro­
gram partitions must be at least 64K in virtual size. 
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System Task Partitions 

Up to 37 system task partitions are available in VSl. 
They are specified as system task partitions, by the 
user, by the c-s parameter of the PARTITNS macro in­
struction. They may be used in VSl to ensure that par­
titions are available to: 
• Start and stop readers and writers. 
• Process mount procedures. 
• Run conversational remote job entry readers. 
• Run the generalized trace facility. 

System task partitions are not required to run readers 
and writers in VSl as they were in OS/MFT. Readers and 
writers in VSl (other than direct system output writers) 
operate from the pageable supervisor area of storage. 

Virtual = Real Execution 

Real storage in VSl consists of a non-pageable section 
and a pageable section. The resident supervisor, includ­
ing the nucleus and the system queue area occupy the 
non-pageable area. The pageable area is occupied by 
pages of programs (user's and systems) which are 
brought into it for execution and are then returned to 
auxiliary storage. This is referred to as a paged en­
vironment. 

I Two types of programs exist that cannot run in a 
paged environment: 
L EXCP programs that modify the channel program 

while it is active, such as OLTEP. 
2. Programs that are highly time-dependent, such as 

1419 programs. 

I To permit these programs to operate under VSl, a 
facility is provided that permits the user to specify how 

l much real storage he wants available for his programs 
in a non-paged environment. He does this by specify­
ing ADDRSPC=REAL and REGION=nnnK, where nnnK is 
equal to the real storage required for his job, on the 
JOB or EXEC JCL statement. Storage will be allocated 
based on the REGION= parameter or, if REGION= is 
omitted, on the speCification in his reader procedure. 
Storage will be allocated at job execution time as 
needed. Virtual addresses will still be processed by the 
dynamic address translation feature, but page tables 
will be built so that the translated addresses are the 

Virtual = Real 
Area 
PIP 

Figure 14. Contents of Virtual Storage with Virtual = Real Specified 

same as the untranslated addresses. Figure 14 shows 
the contents of virtual storage in a virtual=real situa­
tion. The problem program in partition 2 requires 
virtual=real storage. 
Unit Record Applications: Because of the program­
ming overhead in IOS due to virtual storage support, 
certain unit record applications may take longer in 
VSl than in MFT. To avoid this situation the follOwing 
applications can be run in a virtual=real (V=R) envi­
ronment. 

OCR Applications-1287-1288 programs which do not 
take advantage of JES run slower in a paged environ­
ment than they would under OS/MFT. Testing has in­
dicated that OCR applications from OS/MFT have no 
appreciable degradation when run V=R on VSl. 

Card Reader Applications-A job accessing a card 
reader and using the CNTRL macro may run slower. 
This is due to the fact that these applications add 
processing time to the system overhead. This can be 
avoided by using the V=R facility. 

Unless you have these speCific types of programs in 
your library, and have verified that the preceding sit­
uations are present, running unit record jobs in V=R 
mode is not recommended and will have an adverse 
effect on system performance. 

Virtua/=Real Storage Availability 

The system default for the size of the V=R area is 512K 
or the real storage size of the machine, whichever is 
less. For systems larger than 512K, the user can specify 
a V=R area greater than 512K and less than or equal to 
the real storage size of the machine. He must specify 
this value at system initialization time in response to 
message IEAlOIA. 

No firm rules or proven formulas exist for determining 
the amount of real storage that will be available for 
virtual=real execution in the system at a given time. 
This is due to the number of system operations that 
affect the availability of real storage space. However, 
the following considerations should help the user to 
understand the system use of real storage and to plan 
his work load and workflow accordingly. 

PiP piP 
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time. Each installation will have to depend upon expe­
rience to determine the most feasible allocations for 
SQA and PQA based on job mix and job flow for the in­
stallation. Experience should also determine when it is 
most feasible to run jobs with V=R requirements. In 
theory, they should be run as soon as possible after 
IPL to assure the maximum provision of available V=R 
area. 

System Output Writers 

System output writers, resident in partitions as they 
are in os MFT, do not exist in VSl. Instead, system 
output, with the exception of direct system output, is 
written i?y JES output writer ( s ), resident in the page­
able supervisor area of storage. For additional infor­
mation concerning the JES writer, see the explanation 
under the heading Output Writers in this section. 

Direct System Output ';Y riter Partitions: Direct sys­
tem output writers operate in partitions. To control the 
writing of a job's output, the direct system output 
writer must be operating in the same partition as the 
job; also, the job's class must be an eligible job class. 
An eligible job class is one that has been assigned to 
the direct system output writer when the writer was 
started. Direct system output writers can handle up to 
15 different job classes. 

Checkpoint IRestart 

The checkpoint/ restart facility permits a restart either 
at the beginning of a job step (step restart) or at a 
checkpoint within a job step (checkpoint restart). 
A checkpoint is requested by issuing a CHKPT macro 
mstruction; a step restart is requested by induding 
special parameters in the job control statements for 
the job. 

In a checkpoint restart, the restart must be executed 
in the same virtual storage area as was used for the 
original execution. The required virtual storage must 
be contained within one partition. Furthermore, the 
partition must be a problem program partition. Restart 
may also be delayed if a DEFINE command entered by 
the operator changes the boundaries of the partition. 
In a step restart, there are no such restrictions. 

A CHKPT macro should not be issued by a subtask or 
by a job step task that has active subtasks. 

Partition Redefinition 

Partition redefinition allows the operator to change the 
number of partitions, their size, and their job classes 
at any time after initial program loading (IPL). Adja­
cent partitions may be combined to accommodate jobs 

with large storage requirements; these partitions may 
be reestablished subsequently (within system genera­
tion limits) when the need for a large partition has 
passed. Job classes assigned to a partition may be 
changed also, to accommodate changes in the work 
load for one or more job classes. 

In addition, if the time-slicing feature is included 
in the system, the number of time-slicing partitions 
can be decreased, or increased within system genera­
tion limits, the range of the highest and lowest parti­
tion number to be time-sliced can be changed, or the 
amount of time to be allotted to each task can be 
modified. All time-slicing attributes may also be can­
celed. 

Partition redefinition is invoked in any of three 
ways, depending on whether it is invoked during or 
after system initialization. At system initialization, the 
partition configuration may be changed by replying 
'YES' to message IEE80lD 'CHANGE PARTlTlOKS?'. Alter­
natively, partition redefinition may be invoked after 
system initialization by entering the operator com­
mand, DEFINE, either with or without the keyword 
PARM=membername. Without the keyword, the op­
erator redefines the partitions manually. With the 
keyword, the system redefines the partitions auto-

I matically by referencing a member in SYSl.PARMLIB. 

I 
For further information, see the VSl Features and 
Options section. 

Note: The DEFINE command cannot be entered through the 
input stream. 

Partition Combination 

Adjacent partitions may be combined as soon as their 
jobs have been terminated. If an unending job is being 
executed in a partition that is to be combined with an 
adjacent partition, the unending job must first be ter­
minated with a CANCEL or STOP command. All other 
partitions that are to be combined are made quiescent 
by the system as soon as their current tasks are com­
pleted. Any number of adjacent partitions may be com­
bined. For example, in Figure 11, P2 and P3 may be 
combined into one larger partition of 128K. However, 
P2 and P4, PI and P3, may not be combined. When P2 
and P3 are combined, the new configuration is as 
shown in Figure 15. P2 or P3 may be made the inac­
tive partition. When P2 and P3 are combined, the job 
classes to be serviced by the new partition (P2) must 
be determined. If no change in job class ( es) is speci­
fied, the classes currently being serviced by P2 remain 
as the job class assignments of the new partition. (See 
Identity Change.) The inactive partition (P3) is made 
nondispatchable until it is recovered. 
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Figure 15. Partition Configuration after Combination 

Figure 16. Partition Identification after Combination 

With the storage protection and fetch protection 
features, a unique protection key is available for each 
problem program partition. A list is kept of each avail­
able key for subsequent reassignment to combined or 
recovered partitions. When partitions are combined 
or recovered, the first available protection key on the 
list is assigned to them. 

Note: Storage assignment increases through partition redefini­
tion should be made in increments of 64K bytes. If they are not, 
the system rounds the value to the next 64K increment. 

Identity Change 

Partition redefinition also allows the job classes speci­
fied at system generation or at system initialization to 
be changed. When partitions are combined or recov­
ered, the job class ( es) that will be assigned to the 
resulting partitions must be determined. In Figure 15, 
P2 and P3 were combined into the larger partition P2. 
However, the original partitions each had three job 
classes. Therefore, the decision must be made whether 
to choose new job classes or some combination of the 
six old classes. For example, P2 could be aSSigned job 
classes C, A, and M, or a new job class could be speci­
fied, such as O. A new configuration is illustrated in 
Figure 16. If a new job class identifer( s) is not in­
cluded during partition combination, the job class ( es ) 
originally assigned to the partition which remains ac­
tive is unchanged. As a result, some jobs already en­
queued on the input queue may not have a partition 
aSSigned to service them. 
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Partitions that were combined may be reestablished, 
or recovered. In Figure 15, P3 is now inactive, but is 
to be recovered. Once again the decision must be made 
as to which job classes will be assigned to both P2 and 
P3. P2 and P3 need not retain their original size, nor 
their previous job classes. With P3 recovered, Figure 
17 shows a possible new configuration. 

Note: When recovering partitions, a job class(es) must be 
specified for the partitions being recovered, since only the cur-
rently active partition has a job class(es) assigned. . 

Par,ition Definition Processing 

As shown in Figure 18, when the operator enters 
either DEFINE or the reply 'YES' to the 'CHANGE PARTI­

TIONS?' message, the system requests that the defini­
tions be entered. If 'LIST' was specified, the system 
lists the current partition configuration, including the 
time-slicing specifications, if this feature was chosen. 
(The operator must remember to CANCEL all affected 
unending jobs before redefining the system. If he does 
not, the new partition definitions do not take effect.) 
After definitions are entered, the system checks their 
validity and also inhibits scheduling subsequent jobs 
into the affected partitions. The system will stop any 
active direct system output writer in the affected parti­
tion. When the current jobs have been terminated, the 
new definitions are implemented. The Considerations 
section contains operating considerations associated 
with partition redefinition . 



Figure 17. Partition Configuration after Recovery 

Figure 18. Partition Definition Processing 

Input Readers 

VSl allows the user to specify as many input readers 
as he desires, within the limits of the virtual storage 
allocation he has made for his JES area at sysgen time. 
The readers are part of JES, are resident in the page­
able supervisor area of storage, and operate concur­
rently with writers and with problem programs. The 
maximum number of readers required is specified at 
sysgen time in the RDR parameter of the JES macro in­
struction or at IPL time by the JES reconfiguration facil­
ity. One reader is assumed if the parameter is omitted. 

All input to VSl, except console-entered commands, 
passes through the JES reader( s). The JES reader is 
started for each input stream by entering a START com­
mand, and it continues to service an input device 
until terminated by a STOP command or until end-of­
£Ie is encountered on a device other than a card reader. 

When the JES reader is initialized, the Job Entry 
Peripheral Services (JEPS) monitor, a part of JES, ini­
tializes work area storage for input stream dependent 
information and attaches the reader as a subtask for 
each input stream started. The reader examines the 
records and separates them into commands, job con­
trol, and data. 
The functions of the JES reader are to: 

1. Scan each job statement for valid jobname, class, 
type of run, and priority keywords. 

2. Obtain a time stamp containing the start time as 
each job is encountered in the input stream. 

3. Give an internal VSl identification consisting of a 
number concatenated with the job name. 

4. Send to the command processing section of the JES 

reader all commands not within a job. The com­
mand is processed according to a specified disposi­
tion that may include: 
• Execute the command. 
• Write the command on the console and execute. 
• Write the command on the console and ask the 

operator whether or not to execute. 
• Ignore the command. 

S. Put all the JCL for the job into a JCL spool data set. 
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Figure 20. The VSl System 

the (Tse portion of this manual.) The initiator selects 
a job from the input work queues established by the 
system input reader and schedules it for execution. 
Initiators obtain jobs for partitions based on the job 
classes assigned to the partitions, and the priority of 
the jobs within their job classes .. The initiator inter­
faces to allocation procedures for device allocation. 
The job is then scheduled for execution. An initiator 
is given control after a job has been terminated. 

When the job terminates, the initiator then sched­
ules the next available job into its partition and passes 
control to the first step of that job. When system out­
put writers are used, output data sets are placed on 
direct access storage devices while the job is being pro­
cessed. The output data sets are enqueued by output 
class and subsequently retrieved by system output 
writers. 
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Job Termination 

The termination portion of the control program deter­
mines first whether step termination or job termination 
is to be performed. Step termination includes dispos­
ing of data sets, deallocating input/ output devices, 
processing condition codes, and executing an account­
ing routine. If the job contains additional steps, control 
is returned to the initiator to schedule the next job 
step. Job termination is performed after the last step 
of a job has been terminated. An accounting routine 
is executed; data set disposition and input/ output de­
allocation that could not be done at step termination 
are completed. 

If the job used direct system output writers, its out­
put was written directly to an output device or devices: 
no intermediate device had to be used and no output 
work is enqueued. 





ration facility. One writer is assumed if the parameter 
is omitted. 

All VSl output data, with the exception of direct 
system output data, must pass through the JES writer. 
The data includes output data sets and data sets con­
taining system messages and job control language. The 
writer is invoked for each output stream by entering a 
START command. It continues to service an output de­
vice until terminated by a STOP command. 

When the JES writer is initialized, the JEPS monitor 
initializes work area storage for output stream depen­
dent information and attaches the writer as a subtask 
for each output stream started. 

The JES writer uses job entry central services to 
obtain output data and system messages in the order 
they appear in the specific output class queue. The 
writer processes one copy of the job's JCL, system mes­
sages, and output data set, unless otherwise specified. 
Multiple copies can be provided by so specifying in 
the job's JCL, or by the WRITER command. 

When all output for a job is processed, an account­
ing linkage routine is called for final job accounting 
and the job is completely removed from the system. 
At this time, the space held by the job on the spool 
and queue devices is freed. 

A user-written output writer procedure may also 
be used. This procedure may execute a user-written 
writer program or the ffiM-supplied writer. If a user­
written writer procedure is used, it must be placed in 
SYSl.PROCLIB and named in the START command. 

System Restart 

Because it is sometimes necessary to shut down the 
system (end-of-shift, end-of-day, normal maintenance, 
or system malfunction), system restart allows the sys­
tem to resume operation without having to reenter jobs 
that have been enqueued. Information concerning jobs 
on the input, hold, and output queues, and jobs in in­
terpretation, initiation, execution, or termination, is 
preserved for use when the system is reloaded (see 
Figure 21). When the system is restarted, the operator 
receives messages describing the status of each job 
in the system. If the job was not enqueued, the job­
name is written out at the console. If the job was under 
control of a scheduler, the jobname and stepname are 
given. In addition, the operator is informed of whether 
allocation was being performed for the job, or whether 
the job was being executed or terminated. 

Invoicing System Restart 

After the system is reloaded, and after nucleus initiali­
zation, system restart may be invoked by omitting the 
"F" suffix from the Q=(unitname,[F]) parameter of 
the SET command, or by omitting the Q=parameter 
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HMDPRDMP 

HMDSADMP 

IFCOIPOO 

IFCEREPO 

IMCJOBQD 

Generalized Trace Facility (GTF) 

13. Multitasking. 
14. On-Line Test Executive Program (OLTEP). 

15. Remote Entry Services (RES). 
16. Automated System Initialization. 
17. Partition Deactivation/Reactivation. 
18. Missing Interruption Checker. 

19. Automatic Partition Redefinition. 
20. User Modify Logical Cylinder Facility. 
21. Greenwich Mean Time (GMT). 

The optional features available for VSl are: 
1. Selected resident svc routines. 

2. Selected resident modules from LINKLIB. 

3. PCI FETCH. 

4. Operator communication during initialization. 

5. System Log. 
6. Dynamic Device Reconfiguration (DDR). 

7. Checkpoint/ Restart. 

38 OS/VS1 Planning and Use Guide 

8. Multiple Console Support (MCS). 

9. System Management Facility (SMF). 

10. Shared Direct Access Storage Device (DASD). 

11. Device Independent Display Operators Console 
Support (DIDOCS). 

12. Time Slicing. 
13. Access Methods: 

BTAM 

TCAM 

GSP/GAM 

BISAM 

QISAM 

VSAM 

RTAM 

14. Alternate Path Retry. 
15. Automatic Volume Recognition (AVR). 

16. Integrated Emulators. 
17. Conversational Remote Job Entry (CRJE). 

18. I/O Load Balancing. 
19. DEB Validity Checking. 
20. DynamiC Dispatching. 
21. Fetch Protection. 
22. Dynamic Support System (DSS) (for planning pur­

poses only). 
23. Direct Access Volume Serial Number Verification. 



In preparing for the use of VSl, data processing plan­
ners and system programmers should evaluate not 
only the characteristics and requirements of the jobs 
to be processed by the system, but the characteristics 
and facilities of the system that influence how a job is 
processed once it has been presented to the system. 
Some of these characteristics are general and apply 
equally to all types of jobs. Others are related directly 
to job type. A third category of characteristics, al­
though related to job types, is exhibited primarily in 
system operation, and must be considered by machine 
room supervisors and machine operators. 

In this section, the topic General Considerations 
describes items of interest primarily to planning per­
sonnel, that should be considered before generation 
of a VSl system. The next four topics-Batch Pro­
cessing, Telecommunications, Graphics, and Concur­
rent Peripheral Operation-describe considerations 
important to the systems programmer and the applica­
tion programmer. These four topics are organized 
similarly, in «checklist" fashion, so that the reader 
interested in a given job type need read only General 
Considerations and the topic corresponding to the job 
type in which he is interested, to learn all considera­
tions pertinent to that job type. Because partition 
configurations depend on the amount of real and vir­
tual storage available as well as on the types of jobs 
to be run, the topic Typical System Configurations 
describes partition arrangements for systems with 128K 
bytes, 192K bytes, and 384K bytes of real storage. 
These configurations are general, but should be help­
ful for planning. The seventh topic, Operating C on­
siderations briefly describes characteristics of VSl that 
may affect operating procedures. 

General Considerations 

Several considerations apply to all phases of the sys­
tem; these must be considered regardless of the type 
of job that is being run. They include: 
• Estimating storage requirements. 
• U sing resident reenterable routines. 
• Placing system data sets on direct access devices. 
• Sharing direct access devices with other systems. 
• Choosing the number and size of partitions. 
• Specifying appropriate job classes. 
• Assigning job names. 
• Formatting problem program messages. 

Considerations 

• ChOOSing output writers. 
• A voiding system interlocks. 

Estimating Storage Requirements 

Refer to the publication OSjVSl Storage Estimates, 
GC24-5094, for information on estimating the storage 
requirements for your system. 

Single Console vs. Multiple Consoles 

Through multiple console support (MCS), an installa­
tion may use one primary (or master) console and 
multiple secondary consoles where each console is 
dedicated to one or more system functions (for ex­
ample, tape library, disk library, or teleprocessing 
control). MCS services all consoles concurrently, cre­
ating an environment for operator j system interaction 
that gives each console the appearance of being the 
only console on the operating system. Each console 
operator receives only those messages from the system 
that arc related to the commands that he enters and 
to his assigned functions. 

MCS. provides the mechanism to: 
• Route messages to selected functional areas. 
• Allow a user-written exit routine to modify the 

message's routing and descriptor codes prior to the 
issuance of the message. 

• Switch to an alternate console if a primary console 
should fail. 

• Allow automatic message deletion on devices such 
as display tubes (graphics). 

• Support a hard copy log for the recording of routed 
messages, operator commands, and system re­
sponses. 

Selective message routing, provided under MCS, is 
the ability to route both problem program and system­
initiated messages to functional areas and the SYSLOG 
device. Messages appear only on consoles that have 
been specifically deSignated to receive the messages. 
In this manner, a console whose function is to receive 
tape messages, for example, is prevented from receiv­
ing messages not pertinent to that function. 

A system generation option is provided to permit 
insertion of a resident, user-written exit routine in the 
communications task. The exit routine receives control 
prior to routing any WTO and WTOR messages whose 
routing codes will be used by the operating system. 
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The exit routine may examine but not modify the mes­
sage text; however, the exit routine may modify the 
message's routing and descriptor codes. Messages will 
only be sent to those locations specified in the modified 
routing codes. 

MCS permits console switching, which can be initi­
ated automatically, by operator command, or by the 
operator manually pressing the interrupt key on the 
system control panel: 

• Automatic console switching to an alternate con­
sole occurs when permanent hardware errors are 
detected by the operating system. 

• Command-initiated console switching occurs when 
the system accepts a valid VARY operator command. 
Command-initiated console switching is used to re­
structure the system console configuration and the 
hard copy log. Console switching to an alternate 
console can be performed by placing the original 
console either online or offline. 

• Manual switching is limited to the master console 
(primary console device) and is initiated by press­
ing the interrupt key on the system control panel. 
Manual switching to a new master console is used 
when the master console is inoperative and the 
hardware failure cannot be detected by the system. 

Messages can be automatically deleted from the 
screen on the operator console with CRT display by 
using the DOM macro instruction. When a system or 
problem program no longer requires that a message 
be displayed-for example, if a WTO macro instruc­
tion was issued and the message is no longer needed­
a DOM macro instruction should be issued to delete the 
message from the screen. 

MCS allows buffered or immediate hard copy. Thus, 
no information is lost when messages and operator 
commands are deleted from graphic displays. In addi­
tion, the hard copy device can be used as a collection 
point for all messages and commands. Routing codes 
and the time, if the timer option is present, are pre­
fixed to all messages and commands that are sent to 
the hard copy log. The system log-the only buffered 
hard copy device supported-must be specified at sys­
tem generation, and can be modified at system initiali­
zation or during system operation. If hard copy is 
desired on a console, the hard copy device can be 
specified at system generation, at system initialization, 
or during system operation. Although the system log 
is supported with or without the MCS option, the hard 
copy log is only supported with the MCS option. 

Note: If the multiple console support (MCS) option is selected 
when coding the SCHEDULR macro instruction, a SECONSLE macro 
instruction must be included for each console except the master 
console; that is, for the alternate to the master console and for 
each additional secondary console. 
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PARTITNS Macro Instruction 

The PARTITNS macro instruction must be used. It estab­
lishes the maximum number of partitions for an instal­
lation. The maximum number of partitions that an 
installation intends to use should be established at 
system generation, because this number can be re­
duced during system initialization or during operation. 
Unnecessary system generations may be avoided be­
cause the number of partitions in use may never 
exceed the number established at system generation. 
Therefore, if the maximum number of partitions that 
might be used at some later date is generated, the 
system does not have' to be regenerated to increase 
the number of partitions in the system. The attributes 
of each partition are established as follows: 

Pn(C-class,S-size) 

where the characters P, C-, and S- must appear as 
shown. 

n specifies the partition number (0 to 51). 
class specifies the function of the partition as follows: 

S = system task partition 
xxx = problem program partition specified as alphabetic 

characters from A through a that indicate the job 
classes that can use the partition. 

size specifies the size of the partition from 0 to the maximum 
in 64K increments without the K. 

Notes: 
• Partitions may be specified in any order as long as every 

partition in the sequence is included. 
• Partition sizes will be rounded up to 64K boundaries. 
• No more than 37 system task partitions may be specified. 
• At least 1, but no more than 15, problem program (user) 

partitions may be specified. 

Page Boundary Loading 

Aligning a control section or a named common area on 
a page boundary can be used to effect a lower paging 
rate, thus making more efficient use of real storage. To 
accomplish this alignment, the CSECT or common area 
is named on either the PAGE statement or the ORDER 

statement with the P operand. Either statement causes 
the linkage editor to locate the CSECT (or common area) 
on a page boundary within the load module. (When a 
note list is present, it precedes and is contiguous to the 
load module.) See OSjVS Linkage Editor and Loader, 
GC26-3813, for using page boundary alignment. 

Using Resident Reenterable Routines 

The resident reenterable load module feature allows 
problem programs to share reenterable code. It pro­
vides improved performance by plaCing frequently 
used modules in the resident reenterable routine area. 





is known to exceed the size of its intended partition, 
an adjacent partition can be eliminated and its storage 
reassigned to the other partition. Reassignment of con­
tiguous partitions can be accomplished without inter­
fering with unaffected partitions. 

Choosing Appropriate Job Classes 

A system installation can be set up for maximum ef­
ficiency and throughput by properly using the partition 
job class concept. Particularly, the processing charac­
teristics of jobs likely to execute concurrently must be 
examined. Failure to consider job mix can lead to de­
grading system performance. Multiprogrammed jobs 
can, under certain circumstances, run slower than they 
would if processed sequentially. The required balance 
can be achieved simply with proper use of the CLASS 

parameter by: 
• Establishing the job characteristics to be controlled, 

based on the typical processing workload. 
• Establishing a suitable partition structure com­

patible with the job characteristics to be monitored. 
• Establishing the convention that jobs having cer­

tain characteristics are to be directed, through the 
CLASS parameter, to the appropriate partitions. 

Typical job characteristics are: 
• High compute, low input/ output time. 
• Balanced compute and input/ output time. 
• Low compute time, high input/ output time. 
• Use of specific types of input/output equipment, 

such as 2250 terminals, magnetic tape only, or tele­
communications terminals. 

• Large real storage requirements. 
• Small real storage requirements. 
• Large virtual storage requirements. 
• Small virtual storage requirements. 
• Setup or non-setup jobs. 
• Use of preallocated data sets. 
• Time-slicing considerations. 

With this type of categorization, job mix can be 
balanced for improved throughput. For example, one 
partition can be established for high-input/ output jobs 
and another for high compute-time jobs. Process­
limited jobs (such as compilers) can then be aSSigned 
to the high compute-time partition, and jobs with high 
input/ output requirements (such as sort programs, and 
reading and writing of data sets) to the input/ output I 

partition. Normal job scheduling should then produce 
a satisfactory job mix. Because jobs are queued by the 
CLASS parameter, and because each partition is sched­
uled for its next job immediately after the preceding 
one is complete, the system as a whole tends to exe­
cute complementary jobs concurrently. 
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The CLASS parameter may also be used to direct jobs 
that are to be time-sliced to partitions that were de­
fined as time-slicing partitions. However, when using 
the time-slicing feature, caution should be taken when 
assigning a job class to a particular job. If a job is to be 
time-sliced, it must be assigned a job class that will 
be serviced by a time-slicing partition. Likewise, if the 
job is not to be time-sliced, it should not be assigned 
a job class that a time-slicing partition has been as­
signed to service. 

A partition should be established to service each job 
class specified on a JOB card. If a job is assigned to an 
unserviced job class, it remains on the input queue for 
that class indefinitely, or until the operator discovers 
(by use of the DISPLAY N command) that the job has 
not been executed. 

Default Job Class 

If no CLASS parameter is specified on the JOB card, the 
system assigns job class A to the job. Therefore, a 
partition should not be assigned to service job class A 
unless all jobs run at the installation will fit into that 
partition. It is advisable to make job class A either a 
secondary or tertiary job class in one or more parti­
tions, to ensure that any jobs that are assigned the 
default job class will be executed. 

The default job class is given to a job only when no 
CLASS parameter is specified, not when an incorrect job 
class is given. For example, if P2 is specified as job 
classes M and L (Figure 11), P3 as C, J, and A, and 
P4 as N, C, and D, the following JOB card illustrates 
an invalid job class specification: 

/ IMFT JOB ,'MYJOB',MSGLEVEL=O,CLASS=G 

Because job class G is an invalid job class for this 
particular configuration, the job will not be assigned 
job class A. It is placed on the CLASS=C queue, and is 
never initiated. It remains there indefinitely until the 
operator discovers that the job has not been executed. 
Therefore, extreme caution should be used when 
choosing a job class for the job to ensure that a parti­
tion has been specified for that job class. To prevent 
delays in processing jobs with "invalid" job class deSig­
nators, the operator should enter DISPLAY N periodically 
to obtain a listing of the jobs on the hold and input 
work queues. Jobs with CLASS= specified outside the 
range A-O (for example, CLASS=P) will be abnormally 
terminated. 

Priority Scheduling within Job Classes 

Jobs within job classes can be initiated according to a 
priority specified in the PRTY parameter on the JOB 

card. For example, several jobs may be designated job 





started in the active partitions. This would allow 
the system output writers to clear the output queue, 
without stopping work in the problem program 
partitions. 

Use of Multiple Writers 

The use of multiple output writers has several advan­
tages. In general, a unique output writer can be used 
for each requirement in the system. For example, the 
following output classes might be assigned: 
• An output class for all system messages. 
• An output class for all high-priority printed output, 

or for printed output rey'uiring special forms. 
• An output class for all punched output. 
• An output class for all output to magnetic tape. 

By specifying the appropriate output class in the DD 

statement, the programmer selects the particular de­
vice on which his output is to be recorded. Because 
writers can share output classes, a writer can have a 
primary and a secondary function. For example, if 
output class B is assigned to a high-priority printer, 
and output class C to a "background" printer, the high­
priority printer processes only high-priority output 
( SYSOUT=B ) . 

If no high-priority data is waiting on the output 
work queue, the output writer performs its secondary 
function by taking a job from the SYSOUT=C queue. 
The advantage in this use of multiple writers is not 
only that it makes writers available for certain types 
of unique work, but that it also permits them to per­
form other work when circumstances permit. 

Note: Problem programs can access SYSOUT data sets only 
through BSAM and QSAM. They can no longer access them 
using EXCP. 
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Avoiding System Interlocks 

A problem can occur when a task controls a resource, 
but is waiting for another resource which is under con­
trol of a second task. If the second task is waiting, and 
needs the resource now under control of the first task, 
a system interlock condition will occur. The first task 
cannot give up its resource until the second task re­
linquishes the resource it controls, and vice versa. The 
two tasks are therefore in a deadlock; processing can­
not continue in either partition. 

Two ways to avoid this problem are: 
1. Request all resources initially; do not begin an ir­

reversible course of action until all required re­
sources have been obtained. 

2. If the program is holding a formerly obtained re­
source which may prevent acquisition of another 
resource, release the resource before requesting the 
other resource( s). If the former resource is still re­
quired, request it together with the other resource(s). 

Data Set Integrity 

An interlock may also occur during job initiation, if a 
job requests one or more data sets which are reserved 
for use by another job which is currently executing in 
the system. In order to prevent this interlock, the oper­
ator is notified of the condition through a series of 
console messages. The operator must then make a 
decision, based on his knowledge of the jobs in the 
system, the system configuration, and the data sets in 
use. He may wait for the requested data set( s) to 
become available, he may place the job on the hold 
queue, or he may cancel the job being initiated. 





Telecommunications 

VSl enables telecommunications jobs to be run con­
currently with other types of jobs such as batch, 
graphics, and concurrent peripheral operation (cpo). 
Several VSl considerations are of interest to the tele­
communications user. 

These considerations include the number of telecom­
munications partitions required, their placement in the 
system, their size, and their job class ( es ) . 

Choosing Number and Size of Partitions 

Telecommunications jobs arc considered unending in 
that they are scheduled only once, and are terminated 
only when a CANCEL command is entered, that is, for 
partition redefinition. (See Partition Redefinition in the 
Concepts section.) There must be at least one partition 
for each telecommunication job being run. The size of 
the partition depends upon the size of the telecom­
munications control program used by the installation. 

To avoid delays in servicing lines, a telecommuni­
cations job should have unrestricted access to the re­
sources of the central processor. For this reason, it is 
best to run telecommunications jobs in high-priroity 
partitions. Because the telecommunications job is not 
alone in the system, its activities should cause mini­
mum interference with jobs in other partitions, and it 
should not be susceptible to interference from these 
other jobs. 

Assigning Job Classes to Jobs 

Each telecommunications job should have a unique 
job class assigned to it. The message control partition 
( PO) should have a different job class from the mes­
sage processing partition. Caution must be taken to 
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avoid assigning job classes to problem programs that 
correspond to the job class( es) of the telecommuni­
cations partitions. Caution must also be taken to assure 
that all telecommunications jobs are assigned class 
parameters corresponding to those defined for the 
high-priority teleprocessing partitions in the system. 

Assigning Partitions to Job Classes 

Each telecommunications partition should also have a 
unique job class so that the appropriate jobs may be 
directed to that partition. If the job classes are to be 
changed, a CANCEL command must first be entered 
to terminate the unending job, and then the system 
may be redefined. (See Partition Redefinition in the 
Concepts section.) Likewise, if the partition is not as­
Signed to the telecommunications job class, the tele­
communications job may never be initiated. 

VS 1 Telecommunications Compatibility 

VSl BTAM (Basic Telecommunications Access Method) 
and VSl TCAM (Telecommunications Access Method) 
are the same externally as their equivalents in os. Both 
types of programs will run, without modification, in the 
VSl environment after reassembly. The reassembly al­
lows the existing programs to benefit from the virtual 
storage feature of VSl. The user is cautioned that if any 
internal changes have been made to either os BTAM 

or os TCAM to tailor them for a particular need, similar 
changes must be made to the VSl versions to retain 
their compatibility. For more information about BTAM, 

refer to OS/VS Basic Telecommunications Access 
Method, GC27-6980. For more information about 
TCkM, refer to OS TCAM Concepts and Facilities, 
GC30-2022, and OS/VS TeAM Programmer's Guide, 
GC30-2034. 




































































































































































































































































































































































































































































