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ABSTRACT

The interconnection of several data processing systems is
becoming increasingly common with MVS, VS/1, DOS and VM instal-
lations. With different processors, operating systems and
subsystems in different geographical locations, these con-
nections can also be complex. This bulletin provides an over-
view of the IBM products related to job networking and remote
job entry, and their compatibility with one another. The oper-
ating systems covered are primarily MVS (JES2 & JES3) and
VM/370, with some mention of VS/1, SVS, DOS/VSE, DOS/VS and
TSS.

The first chapter introduces the concept of job networking, its
use and history, and an overvieuw of the IBM product line in this
area. Job networking has emerged as an extremely powerful set
of protocols for distributed batch processing systems. Sonme
operating systems, notably DOS and VS/1, have no such facility
and rely upon workstation programs for this communication.
Unfortunately, a lot of capability is lost with workstation
programs when compared with job networking implementations.

The next four chapters on RJE, Remote Workstations, Job Net-
working and Bulk Data Transfer compare products available with
each of the operating systems. The chapter on RJE compares the
products at a fairly high level and does not address the eso-
teric differences in areas such as operator commands and mes-
sages. The chapter on MWorkstation Programs compares the
products available with D0OS and VS/1 systems in more detail
with special emphasis on differences between workstation pro-
grams and job networking mechanisms. The Job Networking chap-
ter addresses the differences between the various job
netuworking programs when communicating with each other in a
network of mixed operating systems. The last of these chapters
addresses Bulk Data Transfer as it has been implemented in a
network of workstation programs and job networking products.

The final chapter presents installation considerations when
designing and implementing a job network. Topics covered are:
network configuration, availability, security, and account-
ing. Also included are some thoughts on installation stand-
ards, testing and performance considerations.

Included in the appendices are some reference charts for inter-
connecting systems for job transmission and bulk data trans-
fer, a bibliography and a glossary of job networking terms.
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PREFACE

The ideas presented in this paper are the result of some exper-
imentation, studying the source code and available documenta-—
tion, and discussions with users, developers and many other
people. As a result, some of the points in this bulletin are
the result of speculation and should be taken as such, although
a considerable effort has been made to verify the contents for
accuracy.
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1.0 INTRODUCTION

Job Networking and Remote Job Entry (RJE) are mechanisms that
provide a means for users to use batch computing facilities at
geographically remote locations. This bulletin describes the
features of IBM products supporting these capabilities and
gives some insight into how these products may be combined to
support the entire batch computing requirements of an enter-
prise.

1.1 DEFINITIONS

. Remote Job Entry

A host facility to receive jobs from remote terminals and
transmit sysout to remote terminals. RJE can be viewed as
an extension of local unit record devices (card readers,
punches, & printers) and (optionally) consoles.

. Workstation Program

A program residing in a "sub-host' which acts like an RJE
terminal. The workstation can only transmit jobs to the
host, and receive sysout from the host. The host must have
the appropriate RJE facility.

. Job Networking

A facility for transmitting jobs (JCL and in-stream data
sets), sysout data sets, (job-oriented) operator commands
and operator messages, and job accounting information from
one computing system to another.

This can also be described in the above terms as either

"bi-directional RJE support™, or as multiple workstations
sending jobs and sysout anywhere in the netuwork.

1.0 Introduction 1




Job Netuwork

A collection of peer-coupled systems connected by communi-
cation links.!. Any member of a Job Network can send jobs,
sysout, commands and messages to any other member of the
network.

Bulk Data Transfer

A host facility or mechanism to transfer data sets (files)
to another host.

This is usually accomplished through a set of utility pro-
grams which transform a data set into a job stream (or a
sysout data set) and reconstruct it at the receiving end.
Usually, the job networking or RJE mechanism is used to
actually transmit and receive the data.

For other definitions relating to job networking and RJE,
please see "Appendix C: Glossary"™ on page 75 at the end of
this publication.

2

This may include channel-to-channel adapters in addition
to teleprocessing lines.
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1.2 A SAMPLE NETWORK

The diagram belouw is a useful example showing the various sys-
tems that may be tied together through the use of RJE facili-
ties, workstation programs, and job networking products. Note
the different operating systems: MVS (JES2 & JES3), SVS,
VM/370, VS7/1 and DOS. Also note several alternate paths avail-
able between different node pairs. )

SEATTLE NEW YORK
SPOKANE
Vsl 7

‘—s/3

JES2

7
J
DENVER //\///

\| JES2
3790' JES2
PUEBLO /1

L

/

JES2
LOS | ANGELES SANTA FE
JES3 VM JES2
/ . GAITHERSBURG
SAN|DIEGO cTC
v svs
DOS\vA\ HASP
DOS HOUSTON1  HOUSTON2

EL PASO 2780

JUAREZ

Figure 1. A Sample Network: using RJE, Workstations,
and Job Networking.
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1.3 USES OF JOBR NETWORKING

Job Networking and Remote Job Entry (RJE) mechanisms can pro-
vide a means for users to use batch computing facilities at
geographically remote locations. These products may be com-
bined to provide greater access to the entire batch computing
resources of an enterprise.

1.

2'

4

To move JOBS...

. Job networking can be used to transmit jobs to the sys—
tem containing the data sets or data bases required for
job processing.

. Job networking can be used to move jobs to systems with
the available processing resources. Perhaps the proc-
essing power of a 3033-MP is available in the network.
This is a simple form of manual workload leveling
across nodes in a job network.

. Job networking can be used to move jobs to systems with
the special hardware features such as emulators, or
array processors.

. Job networking can be used to move jobs to specific
application processing centers. In this way, a custom—
er may be able to justify a licensed program product
for an entire corporation, while it could not for an
individual site.

To move Job SYSOUT...

. The most obvious reason for transmitting sysout data
sets is to get them to their appropriate locations,
closer to the end users.

. Job networking can be used to move sysout to available
print or punch resources, such as the printing power of
an IBM 3800 printing subsystem.

. Sysout data sets may be sent to a special output device
such as a plotter or a microfiche printer.

To Assist Migration...

The ability to connect systems together can provide a
migration aid. Systems running 0S/SVS, 0S/MVS, and VM/370
can all be tied together in a compatible job network. In
this way, jobs can be entered into any system in the net-
work and can be either run on the "old" system (for
production jobs not yet converted), or on the "new" system
(for testing or production jobs that have been converted).
In a JES2 Multi-Access Spool environment, the complex can
be split into two complexes connected by NJE and migrated

Job Networking Facilities
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to a new release of JES2 in a smooth and orderly fashion.
4. Peer—group communication

Through job networking and electronic mail, users on the
netuwork can communicate with one another by sending mes-
sages and files between related work groups. This is the
most common use of the IBM Corporate Job Netuwork which has
become an extremely fast, easy-to-use, and valuable tool
for communication within the company. The Corporate Job
Network currently consists of more +than 300 processors
connected in a world-wide network.

5. Other uses

A system running VM/370 for interactive program develop-
ment may be connected to remote processors running 0S.
With this kind of a "mixed™ or "hybrid™ job network, batch
work may be sent to the 0S machine, while keeping the VM
system available for interactive use. This configuration
nay also be used for remote program testing and maintenance
in supporting turn-key systems at remote sites.

In another mixed network, front—-end processors for specif-
ic applications (e.g., CADAM) may be supported by larger
batch processing systems. The batch systems may be used
for large file storage and maintenance and large
compute~bound jobs, while the smaller front-end processors
can respond to a real-time or interactive workload.

Job networking may also be used to offload or back-up the
spool disk during critical situations.

A distributed data processing network can be used to cen-—
tralize and coordinate batch computing for an entire
enterprise or corporation. Job Networking is an easily
implemented and immediately useful vehicle for accomplish-
ing this function.

1.4 HISTORICAL OVERVIEW OF JOB NETWORKING

Remote Job Entry (RJE) has been around for many years and is
present in all of today's large data processing environments.
The design of RJE is to extend the support for card readers,
printers and punches to geographically remote locations. At
first, RJE used bulk data transfer mechanisms to manually
transmit the jobs and output. In 1965, the IBM 1978 was deliv-
ered as a custom RPQ box to provide 1440 I/0 on a control unit
connected to a synchronous transmit-receive (STR) line.

1.0 Introduction 5




In August of 1969, HASP II Version 2 provided a new
"multi-leaving™ capability for BSC remote workstations
supported at the host by the remote terminal access method
(RTAM). Also provided for support at the remote end, were a
series of workstation programs written for System/360 Model 20
and above, the 1130 Computing System, and the System/3.
Although this exercise was intended to be a demo, it was picked
up by ASP and VS/1 and became a "de facto™ standard in RJE pro-
tocols. The workstation programs have since been upgraded for
both IBM products (S/3, S/32, etc.) and other systems. The
DOS/VS Remote Workstation Programming RPQ extended this type
of support to the small/intermediate 370 user in 1974.

Bulk Data Transfer has its origins before RJE. In fact, early
RJE implementations used tape-to-tape transmission units to
accomplish remote job entry.

Job networking is relatively new compared to the above two
types of batch transmission facilities. As it was defined
above, job networking is an extension of RJE facilities with
the following differences:

. Peer—-to-peer relationship instead of master—slave.

. Network of systems instead of one-to—-one connections
between host and terminal.

U Bi-directional; 3jobs and sysout can go in either
.direction. ~

In its simplest form, a Jjob network could consist of two
processors connected by a communications link. Jobs could be
read in on either processor (local or remote reader), executed
locally or routed to the other for execution. The output could
then be printed or punched locally, on RJE terminals connected
to this processor, or sent to the other processor to be printed
or punched on its local or remote devices.

In other words, job networking implies complete flexibility
for input, execution, and output.

ASP Network Job Processing (NJP) was the first IBM product to
provide a form of job networking. Although it is still in use
today at a few installations, it is not compatible with the
rest of the programs which make up the IBM job networking pro-
duct line. There are a few short-comings of NJP which uwere
recognized when contrasted to new developments in networking
software:

. It uses the basic telecommunications access method (BTAM)
which does not make good use of the teleprocessing line.

. It does not automatically route Jjobs or sysout to the

appropriate location. The user is forced to explicitly
direct his work along each leg of the netuwork.

6 Job Networking Facilities
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. The operator cannot re-route jobs or sysout. If a link or
node is down, work in transit cannot continue until the
path as originally defined is back in service.

. NJP is only supported by ASP and the protocols consisted of
ASP control blocks transmitted between the CPU's. This
also meant that all nodes must be at the same software lev-
el.

About the same time, some HASP users modified their HASP sys-
tems to implement forms of job networking by modifying the 360
stand-alone workstation program to run in an 0S region. By
running this program in each of two 0S machines, Jjobs and
sysout could be sent in either direction. See Figure 2.

System 1 System 2
0S/7MVT OS/7MVT
Work- -=Jobg-—=———w———= >
station |<=-=-==w=—w- Sysout—--— HASP
Program

Work-
HASP o e e Jobs—-—-] station
--Sysout—-—————-— >|! Program
Task A Task B
Figure 2. Rudimentary Job Networking: using tuwo
workstation programs

Further sophistications were made to support other versions of
HASP and add other functions. Multi-leaving protocols were
used which made much better use of the communication facility.
Jobs and sysout along with commands and messages could be mul-
tiplexed on the same line in both directions. Operator com-
mands wWere also implemented to display and control jobs and
sysout at other nodes in the network. System independence was
designed into the protocols by using the external form of the
job, sysout, message or command which meant that all nodes did
not have to be at the same software level. The same kind of
bi-directional support was available for VM systems using
Remote Spooling Communication Subsystem (RSCS) in early 1974.

In 1973 and 1974, IBM developed two job networks internally
(centered in San Jose and Kingston) to communicate between
development groups, plants and laboratories. These networks
were eventually combined into one and called the "Subsystem
Unified Network™ (SUN). This internal implementation had many
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of the capabilities of the HASP-to~-HASP system mentioned
above, plus the ability to "store-and-foruward™ jobs or other
data from one processor to the next. The SUN system, later
known as the IBM Corporate Job Netuwork (CJN), was the model on
which the compatible IBM job netuworking products were built.
The Corporate Job Network today consists of more than 298 nodes
throughout the world with support for HASP, ASP, JES2, JES3,
VM/7370, and TSS.

In November of 1976, IBM announced a set of these products to
support job networking at the same time as the announcement for
Systems Network Architectures/Advanced Communication Facility
(SNAZACF). The four products announced Were:

¢ Network Job Entry for JES2
* VM/370 Networking?

* HASP Netuworking?

* ASP Networking?

Unfortunately, the impact of the job networking products was
somewhat obscured by the ACF announcement and many people
failed to appreciate the significance or value of job network-
ing at that time.

Release 1 of ACF included products that are relevant to the job
networking environment. The Multi-Systems Networking Facility
(MSNF) of ACF/VTAM would enable the NJE user (when NJE Release
3 was available) to use a SNA session for a NJE connection.
This would benefit the JES2 job networking user in several
Ways:

] Link Sharing: the same SDLC link could carry NJE trans-
missions along with other SNA sessions, such as TS0, IMS,
etc.

. Full Duplex transmissions: for better transmission
throughput.

L4 Link Level Forwarding: This could eliminate the
store—-and-forward overhead at intermediate nodes.

Since that initial series of job networking announcements,
several newer products have expanded the number of systems that
can participate in a compatible job netuwork. TSS/370 Extended
Support provided a job networking capability in December of
1978.

2 These three products are referred to collectively and
individually as Network Job Interface (NJI).

8 Job Networking Facilities
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In January 1979, the 4300 announcement added three products
that were significant to the job netuworking and remote job
entry environment:

) DOS/VSE/POWER and the RJE Feature
. DOS/VSE Remote Job Entry Workstation
. VM/RSCS Networking

These new products were significant to the RJE and job network-
ing community in several respects. For the D0OS user, it pro-
vided more capabilities for attaching DOS systems to other DOS
systems or to 0S hosts without using job networking protocols.
Unfortunately, this introduced a new (and incompatible) proto-
col with less capability than the existing job networking pro-
tocols (e.g., no store—~and-forward facility.)

For the VM/7370 user, RSCS Networking replaced the VM Netuworking
Programming RPQ with a program product and had some enhance-
ments over the PRPQ. The most notable feature was the special
message facility which extended the VM user's command and mes-—
sage capability to remote locations.

For the JES3 user the JES3 Networking PRPQ was announced in
March of 1979, adding the other MVS subsystem to the list of
systems that supported a compatible form of 3job networking.
When this product was available in September 1979, the list of
operating systems supporting job networking looked like this:
. MVS/JES2 & JES3

. VM/370

. SVS/HASP & ASP

L MVT/ZASP

. TSS/370

Unfortunately, there is still no job networking support for DOS
or VS/1.

1.0 .Introduction 9




1.5 OVERVIEW OF THE PRODUCT LINE

This page highlights the IBM product line by listing the vari-
ous offerings in the area of workstation programs and Jjob
networking facilities:

. Workstation Programs?

Multi-leaving Remote Terminal Processing programs
Specialized workstation programs (e.g., 8100 DPPX)
DOS/VS and VSE Remote HWorkstation Programs

DOS/VSE Job Entry Program (JEP)

VS/1 Host Remote Node Entry System (HRNES)

VM/3}0 Remote Spooling Communication System (RSCS)

. Job Networking?¢

VM/370 Networking?®

RSCS Networking

Network Job Entry for JESZ2
JES3 Networking

HASP Networking

ASP Netuworkings$

TSS Enhanced Support

¢ Bulk Data Transfer®

-

Bulk Data Transfer IUP (0S)
File Transfer Program (DOS/VSE)
Wideband Communication Program IUP (0S)

Cross—-Domain Network Data Transfer FDP (DOS, 0S)

o P o«

Note no support for MVS.

Note no support for DOS & VS/1.

These PRPQ's are no longer available.

See also some of the above workstation and job networking

products.

10 Job Networking Facilities
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This page sorts the same list by operating system:
. DOS/VSE Facilities?

- VSE/POWER/RJE Feature

DOS/VSE Remote Workstation Program
- Job Entry Program & File Transfer Program
e VS/1 Facilities?
- Information Distribution Workstation Support (IDWS)
- Host Remote Node Entry System (HRNES)
* VM/370 Facilities
- RSCS Component of VM/370
- VM Networking (VNET)®
- RSCS Networking
* MVS Facilities?
- Information Disfribution WHorkstation Support (IDWS)
- Network Job Entry for JES2
- JES3 Networking
* SVS Facilities?
- HASP Networking
- ASP Networking®
e TSS Facilities

- TSS Enhanced Support

7 Note the lack of any job networking facility.
8 These PRPQ's are no longer available.
9 Note the lack of any workstation program.
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2.

2.0 REMOTE JOB ENTRY - PRODUCT COMPARISONS

HARACTERISTICS/DESIGN OBJECTIVES

Before comparing the RJE facilities of various host systems, it
may be helpful to review the following characteristics which
should be a part of every host's RJE support:

Routing Capability

Jobs may be routed to the host, and sysout may be returned
to the submitter at the remote. The programmer can explic-
itly route the sysout elsewhere and the operator may
re-route it to still another location.

Simplicity for the End User

The RJE station is an extension of the central computing
facility. The user is not concerned with how the job or
sysout gets to its destination. All Jobs are automatically
sent to the central site and output is sent back to the sub-
mitter or to the destination specified by a simple parame-—
ter or control card. MWork can-be sent to the host whenever
the host system is running. There is no need to schedule
and run a job to do the transmission.

Ease of Installation

RJE is usually part of the system or job entry subsystem.
Parameters are used to enable or activate the facility.

Interconnectability

Standard communication protocols are used which enable
most RJE terminals to connect to most host systems with an
RJE facility.

Operator Commands

Additional operator commands are provided for the central
operator to control and display the 1line and remote
devices. Also, the remote operator must be able to display,
monitor, and control his jobs at the host. Both can send
messages back and forth to eliminate the need for a sepa-
rate voice communication link.

Recovery
In the event of a line or system failure, jobs must usually
be resubmitted if they were not entirely transmitted to the

host, but printout in progress at the remote can be
restarted from a checkpoint taken by the host.

2.0 Remote Job Entry - Product Comparisons 13




HOST

Joss TERMINAL
4._

-

SYSOUT

> (] k/\J

| J

CENTRAL REMOTE
SITE SITE

Figure 3. Simple RJE Network

Two types of line disciplines are supported for remote Jjob
entry communications:

1. Binary Synchronous Communications (BSC)

2. Synchronous Data Link Control (SDLC) for Systems Network
Architecture (SNA)

The types of terminals supported as remote job entry devices by
today's operating systems can be further broken down into the
these four categories:

1, BSC Hardware Terminals

2. BSC Multi-Leaving WHorkstations

3. SNA Logical Unit Type 1 Korkstations

4, SNA Logical Unit Type 4 Horkstations

14 Job Networking Facilities
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2.2 BSC HARDWARE TERMINALS

BSC Hardware Terminals include the following devices:
. 2770 Data Communication System

. 2780 Data Transmission Terminal

. 3780 Data Communications Terminal

Other BSC hardware terminals (e.g., 3741, 3770, Series/1l, Sys-
tem/76) are supported as a "look-alike” of one of the above
three terminal types.

The characteristic features of these terminals include the
following features:

. The terminal can only transmit or receive (not both concur-
rently) one data stream at a time (a data stream is a job
stream or sysout stream.) That is, if a job stream is being
transmitted, a sysout stream (or operator message) cannot
be received until the job stream has finished trans-
mission.

. Most of these terminals have an interrupt capability so the
terminal operator can suspend a long printout to submit a
job.

. Data compression is an optional feature supported by some
of the terminals to compress out multiple blanks and repet-
itive characters from the transmitted block of data. This
is supported only for output (sysout data sets).
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2.3 BSC MULTI-LEAVING WORKSTATIONS

BSC Multi-Leaving Workstations include the following devices:
s+ S/360, Model 20 )

s S/360, Models 22 and up

e S/370, Models 115 and up

. 1130 Computing System

. 2922 Programmable Terminal

. S/73 Card System

"Multi-leaving"” has been loosely defined as
"pseudo-simultaneous bi-directional fully-synchronized

multi-stream transmission facility."”

The characteristics of this support include the following fea-
tures:

. Multiple data streams can be transmitted in both
directions concurrently. This includes job streams,
sysout, operator commands and messages.

. Data compression is a standard part of the protocol.

. Console support is an optional facility supported by most
of the terminals.

lé Job Networking Facilities
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2.% SNA_LOGICAL UNIT -~ TYPE 1 WORKSTATIONS

SNA Logical Unit - Type 1 workstations include the follouwing
devices:

. 3770 Data Communication Terminal
. 3790 Communication System

. 8100 Information System

* System/3

These (LU-Type 1) workstations can be further broken down into
two categories:

. Single Logical Unit (LU) per workstation
. Multiple Logical Units (LUs) per workstation

The single LU workstations are similar in many ways to the BSC
hardware terminals described above. They can only transmit or
receive one stream at a time.

The multiple LU boxes are similar to the BSC multi-leaving
workstations in that they can transmit and receive multiple
streams in each direction at a time.

SNA terminals (LU Type 1) also have the following features:

. Diskette and tape I/0 are optional devices on most of these
terminals. Although they are still treated as card read-
ers, punches or printers by the host, diskette and tape
files can be more than eighty characters in logical record
length (e.g., 128 characters) and multiple files can be
concatenated into a single jobstream.

. Data compaction is a further sophistication of compression
to further reduce the size of the transmitted block on the
teleprocessing line. The object is to decrease trans-—
mission time and/or make better utilization of the line.
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2.5 SNA LOGICAL UNIT ~ TYPE & WORKSTATIONS

At this time, SNA Logical Unit - Type 4 workstations include
only the following device:

. 6670 Information Distributor

Type 4 LU sessions are used for data communications between two
terminals or between an application program and a single or
multiple device terminal. They are similar to type 1 sessions
but were designed to support word processing applications. In
addition, some type 4 implementations perform additional func-
tions such as storing data for retrieval and manipulation by
the sender.
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Remote Job Entery Support

Host
Operating MVS VS1 DOS/ SVsS VM/ |TSS
System: VSE (&MVT) 370

Subsystem: |[JESZ |JES3 RES |POWER |[HASP [ASP |[RSCS

Remote Type

BSC YES YES YES YES YES |YES YES |{YES
hardware

BSC Multi- YES YES YES NO YES |YES YES NO
leaving

SNA

-LU Type 1 YES YES YES YES NO NO NO NO

-LU Type 4 YES YES YES NO NO NO NO NO

(6670)

Figure 4. RJE Reference Chart

The above chart shouws the type of RJE terminals supported by
the various operating systems. A short description of the sup-
port is provided belouw for each of these operating systems.
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2.6 DOS FACILITIES

DOS/VS and the VSE/POWER RJE Feature of DOS/VSE support BSC
hardware RJE terminals but not the multi-leaving workstations.
They also support SNA LU type 1 workstations, but not LU type 4.

There is also a function of the VSE/POWER RJE feature wuwhich
supports other DOS/VSE/POWER/RJE systems using a specialized
Multileaving Interface (MLI) in a "peer-coupled"” relationship.
It allows jobs, sysout, commands and messages to be transmitted
in both directions. It is an enhanced form of the
multi-leaving protocol, but is incompatible with BSC RJE
multi-leaving hosts or workstations. This feature can also be
used to communicate with a VM/370 system running the RSCS Net-
working program product.

2.7 VSs/1 FACILITIES

The Information Distribution Workstation Support (IDWS) for
VS/1 supports 6670 in SNA (LU type 4) mode. This extends VS/1
Release 6 RJE facilities to include all four types of RJE ter-
minals.

2.8 VM/370 FACILITIES

The Remote Spooling Communications Subsystem (RSCS) component
of VM/7370 supports the two types of BSC remote terminals. There
is no RJE or RSCS support for SNA communications with VM/370
(even with the recently announced VM/VTAM Communications Net-
work Application program product.)

2.9 MVS FACILITIES

JES2 Remote Job Entry and JES3 Remote Job Processing (RJP) sup-—
port the first three of the above types of RJE terminals and,
with IDWS, supports all four.

The Information Distribution Workstation Support (IDWS) for
MVS provides the support for the 6670 in SNA (LU type 4) mode.
It allows remote users to access MVS applications from remote
6670's and provides additional features to help the office sys-—
tem user. It supports a "Run Library" to translate Operator
Control Language (OCL) to Job Control Language (JCL) and a
"Format Library™ to translate a form number to the appropriate
printing characteristics in OCL for the 6670.
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IDWS for MVS supports both JES2 and JES3 subsystems without any
change to the job entry subsystems. JES RJE facilities are
only used for the routing codes to provide destination iden-
tification on the sysout data sets. IDHS for MVS uses the
internal reader to submit work to JES and the external writer
to retrieve output from JES. IDHS contains the VTAM I/0 code to
send and receive data to and from the terminal instead of that
support being part of the job entry subsystemn.

2.10 SNA RJE WITH MSNE

ACF/VTAM with the Multi-Systems Networking Facility (MSNF)
provides maximum flexibility for the user of an SNA RJE work-
station. The remote user can logon directly to the appropriate
host in the ACF/VTAM network. This capability can be used
instead of, and is complementary to, a job networking facility
in a ACF/SNA network. Figure 5 shows an example of an RJE
network with two hosts. The remote user can logon to either
host depending on the application desired. (There is currently
a restriction that a JES2 host cannot initiate a cross—domain
SNA/RJE session.)

System 1 System 2
MVS MVS
APPL'N A APPL'N B
NJE NJE
ACF/VTAM ACF/VTAM
+MSNF +MSNF
ACF/ |===m————- / ACF/
NCP e ——————— NCP
/ /
RMT1 RMT2

Figure 5. SNA RJE with Multi-Systems Networking: The
remote users can logon to either system, and
have access to either application.
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3.0 WORKSTATION PROGRAMS -— PRODUCT COMPARISONS

3.1 DEFINITIONS:

A Workstation Program 1is a host or sub-host facility which
acts like a remote terminal. That is, it can send jobs to a host
and receive sysout from the host. The host must have the appro-
priate RJE support. See Figure 6.

A Sub-Host acts as an RJE user to another host but may also be a
host to other RJE users.

HOST SUBHOST
MVS DOS
JES {mmmme e Jobs~- Work-—
station
--Sysout——=———- > Program
Central Remote
Site Site
Figure 6. Workstation Program: It acts like an RJE
Terminal.

3.2 CHARACTERISTICS/DESIGN OBJECTIVES

Before comparing the facilities of various workstation pro-
grams, review the characteristics above for RJE support and the
following specific design objectives for a workstation pro-
gram:

. Routing Capability

Jobs may be submitted from the sub-host to the host and
sysout returned to the sub—-host just as if the sub—host was
an RJE terminal. However, for jobs to be sent from the host
to the subhost, they must be sent as punched output and
re—-spooled to the input queue through some (usually awk-
ward) mechanism. For the sub-host to send sysout to the
host it must be sent as a job stream with the eventual
sysout data included as sysin data. The subhost may be a
host to other RJE stations, but there is no standard mech-
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anism to route output to "remotes of remotes.”™
Operator facilities

The host operator should be able to control the connection
with the sub-host and display activity on that line. The
sub-host operator should be able to display jobs and output
that he submitted or jobs that are destined for his remote
workstation. Both operators should be able to send mes-
sages to one another.

CQutput
Workstation protocols generally do not support the trans-

mission of sysout attributes back to the sub—host in a for-
mat available to the sub—-host operating system.
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REMOTE WORKSTATION -~ REFERENCE CHART

OPERATING
SYSTEM: MVsS/ | VS1 |DOS/VS DOS/VSE VM/370
(SUBHOST) SVS
SUBSYSTEM: | ANY JES |POWER/| VSE/ | VSE/ | VSE/ | RSCS | RSCS
VS POWER|PCHER/| POMER NETHKG
RJE
WORKSTATION| (NONE) |[HRNES | RHSP | RHSP |FEATUR{ JEP |DMTSML |DMTSML
IUP-1 |PRPQ-2| PP-3 PP-5 PP-4 PP-6
FACILITY :
~COMMUNICATION BSC BSC BSC BSC SDLC | BSC BSC
PROTOCOL ML ML ML MLI LU-1 ML |ML&MLI
-JOB SUBMISSION * * * YES YES-7{ N/A N7A
HOST TO SUBHOST
~SEND OUTPUT * * * YES YES-7 * *
SUBHOST TO HOST
-2ND LEVEL YES NO * YES YES * *
RJE SUPPORTxx
-3800 SUPPORT YES NO * YES % NO NO
=FILE TRANSFER * YES YES NO YES-7| NO NO
-MULTIHOST CONNECT  x NO NO NO YES YES YES

LIST OF PROGRAMS SUPPORTING THE ABOVE FACILITIES.
# TYPE PROG-NUM PROGRAM NAME

IuP 5796-PJY HOST REMOTE NODE ENTRY SYSTEM FOR VS/1

PRPQ 5799-WHX DOS/VS REMOTE JOB ENTRY WORKSTATION PROGRAM
PP 5746-RC9 DOS/VSE REMOTE JCB ENTRY WORKSTATION

PP 5746-XE6 JOB ENTRY PROGRAM

FEAT. 5746-XE3 VSE/FGHER + REMOTE JOB ENTRY FEATURE

PP 5748-XP1 RSCS NETHORKING

PP 5748-XE6 FILE TRANSFER PROGRAM

NANUVTDNGWN

¥ CAN BE ACCOMPLISHED WITH A NON-STANDARD (IE. CUMBERSCME) MECHANISM.
%% CAN A JCB BE SUBMITTED BY A REMOTE ATTACHED TO A SUB-HOST, RUN ON A

HOST, AND HAVE ITS OUTPUT AUTCMATICALLY ROUTED BACK TO THE SUBMIT-
TING REMNOTE?

Figure 7. Workstation Program Reference Chart

The above chart shows the type of remote workstation capabili-
ties supported by the various operating systems. A short
description of the support is provided below for each of these
operating systems.
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STAND-ALONE WORKSTATION PROGRAMS

3.3

Remote Terminal Processor (RTP) programs

The stand-alone programs to support multi-leaving work-
stations were included with the HASP and JES2 components
until recently. With MVS release 3.8 (after the applica-
tion of PTF number UZ29226 on PUT 80.01 ), they are pack-—
aged as a separate component with a function-ID of EML1102.
They are still documented in the JES2 publications.

Support is provided for the following processors as remote
terminals through RTP programs:

- S/7360 Model 20

- S/360 Model 22 & up

- S/7370 Model 115 & up

- 1130 Computing System

- 2922 Programmable Terminal

- S/3 Model 10 (Card System)

- 303x and 4300 processors are supported as 5/370's (the
3203-5 printer is not supported) (the 3777-2 is sup-

ported as a §/7360 Model 20-5)

Multileaving Remote Job Entry/Hork Station (MRJE/WS) pro-
grams for System/3 (program number 5704-SC1).

Distributed Processing Programming Executive/Remote Job
Entry (DPPX/RJE). This provides RJE support for the 8100
Information System using either SNA/SDLC or BSC multileav-
ing line control.

Other individual workstation programs also support the
following as Logical Unit-Type 1 terminals: 3770, 3790,
S732, etc.

DOS/VS/VSE

26

DOS/VS Remote Job Entry Workstation Program (PRPQ)

This Programming RPQ (PRPQ) can read jobs from cards, tape
and disk, and transmit them to the host for execution. It
can also receive output from the host for printing and
punching. There is a Spool Utility Program to print or
punch sysout that was spooled to tape or disk when it was
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3.5

received. The 3800 is not supported; that is, the attri-
butes specified by the executing job for 3800-related fea-
tures (e.g., character sets, flash, burst, etc.) are not
transmitted back with the output. There are facilities to
enable the operator to communicate with the local work-
station and the central host with both commands and mes-
sages. A bulk data transfer mechanism is provided with a
couple of utilities to convert sequential data sets to job
streams and back again.

DOS/VSE Remote Job Entry Workstation Program (PP)

This program product is an enhanced version of the above
PRPQ. The 3800 features are not explicitly supported but
may be specified on the LST command.

DOS/VSE Job Entry Program (PP)

This program product can be thought of as an SNA version of
the above BSC workstation programs. The Job Entry Program
(JEP) simulates a Logical Unit Type 1 (LU-1) terminal. It
can send Jjobs that have originated from local or remote
(SNA or BSC) readers. There is a complimentary program pro-
duct called the "File Transfer Program™ which can be used
for transmitting bulk data and for "reverse RJE™ (i.e.,
sending jobs to the subhost and output to the host.}

DOS/VSE POWER - RJE Feature

This feature has several components. In addition to being
the remote job entry support for DOS/VSE, It also has the
facility to communicate with another DOS system running
this feature. This part of the support is also referred to
as "peer-coupled DOS.™ This is, in a sense, a form of work-
station program, but the multi-leaving protocols used here
are not compatible with the RJE multi-leaving protocols
mentioned in the previous section. This part of the RJE
feature may only communicate with other DOS/VSE POKER or
VM/RSCS Networking systems using this Multi-Leaving Inter-
face (MLI) protocol.

Vvs/1

Host Remote Node Entry System (IUP)

This looks like a S/360 Model 30 with a reader, printer,
punch, and console to the host RJE facility. It uses the
BSC multileaving line control to handle multiple streams
in each direction.
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Job routing to a host is accomplished by submitting the job
into a specified job class which is associated with a "node
queue”™. The job class can be changed before transmission
by the operator. To use the host's procedures, the job
must be sandwiched in an IEFBR14 job step.

Output routing from the host to the remote can be accom-
plished several different ways:

- A special form number can be specified on the output
which is associated with a remote destination via the
RJEFORMS macro (DEST=xxxx parameter).

- The jobname may have a specific character in a specific
location. This can then be associated with a specific
destination through the PITABLE.

- Data set control cards may be supplied with the job for
keeping track of output returned to the subhost. This
permits output to be returned to the submitter at the
RJE site without any of the above specifications.

For additional details, see the HRNES documentation listed
in the bibliography.

To send jobs from the host for execution at the subhost,

see Appendix C.l1 in 4300 Distributed Systems 0S/VS]
Installation Aids (6320-6039). This gives sample proce-

dures for accomplishing this through operator<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>