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This publication is a planning aid only. It is
intended for use prior to the availakility of
Conversational Remote Job Entry (CRJE) and shall be
replaced by reference documentation when CRJE becomes

available.
The information in this publication represents
modification Quring the period between anncuncement and )

current implementation plans, which are sukject to
availability of CRJE.

This publication contains a general description of
CRJE and the facilities it provides users at remote
keyboard terminals attached by communication lines to
an IBM System/360 using the Cperating Syster that
provides multiprogramming with a variable or fixed
number of tasks.

Information about the CRJE task, its operating
environment, and how to include an installation-
tailored CRJE facility in the operating system is
provided for the system programmer.

A discussion of the central operator capabilities
includes a description of central cormands. Terminal
user considerations include the terminal corrand
language and how it enables users tc prepare and enter
jobs for batch rrocessing at the central installation.
Central operatr wessages and terminal ressages are
documented witl explanations and suggested cperator or
user responses.




PREFACE

This publication contains information to
aid the potential user of Conversational
Remote Job Entry (CRJE) in planning for its
installation, operation, and use.

The first four sections contain an
introduction, a general descrigption of sys-
tem concepts and facilities, CRJE genera-
tion considerations, and information about
the CRJE task and its operating
environment.

Sections five and six contain operator
considerations, including operator ccmmands
and console messages.

The remainder of the publication con-
cerns the terminal user, terwinal orera-
tion, terminal cormands, and messages.

The reader of the terminal user ccnsid-
erations section should be familiar with
the concepts and terminology introduced in:

IBM System/360 Orerating System:

Introduction, Form C28-6534

Concepts and Facilities, Fcrm C28-6535

Job Control lLanguage, Form C28-6539

First Edition, January 1969

The reader of the sections about the
creation and maintenance of the CRJE system
should also be familiar withs:

IBM System/360 Qperating System:

System Generation, Form C28-655U

Basic Telecommunications Access
Method, Form C30-2004

System Progranmer's Guide, Form
C28-6550

Publications relevant to the functional
and operational characteristics of the ter-
minals supported by CRJE are:

IBM 1050 Data Communications System
Principles of Operation, Form A2U4-3474

IBM 1050 Operator's Guide, Form A24-3125

IBM 2740 Communications Terminal, Form
A24-3403

IBM 2741 Communications Terminal, Form
AZ24-30415

IBM 2740/2741 Comrmunications Texminal--
Cperator's Guide, Form A27-3001

Significant changes or additions to the specifications contained in this
publication are continually being made. When using this publication in
connection with the use of IBM equipment, check the latest SRL Newslet-
ter for revisions or contact the local IBM branch office.

Requests for copies of IBM publications should be made to your IBM
representative or to the IBM branch office serving your locality.

A form is provided at the back of this publication for reader's com-
ments. If the form has been removed, comments may be addressed to IBM
Corporation, Programming Documentation, Dept. 844, P.0O. Box 12275,

Research Triangle Park, North Carolina, 27709.

C)Copyright International Business Machines Corporation 1969
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The Conversational Remote Job Entry (CRJE)
facility of the IBM System/360 Operating
system (0S) provides job entry capability
for users at remote keyboard terminals that
are connected to an IBM System/360 central
processing unit (CPU) via communication
lines. At the request of a terminal user
and under the control of CRJE, jobs are
entered into the 05 job stream for batch
execution. Execution of remotely submitted
jobs proceeds under the supervision of the
0S job management routines, and the data
sets comprising the job output are created
using 0S data management facilities. Thus,
the remote CRJE user has the same batch-
computing facility that is available for a
local user of the operating system.

Job input consists of programs and data
that are conversationally created and main-
tained through the updating facilities of
CRJE. The terminal user enters lines of
program source statements, data, and job
control language (JCL) to be retained in
the CRJL system. He can update this infor-
mation by inserting, replacing, deleting,
and changing single lines or groups of
lines. To submit a job for execution, the
user selects the programs, data, and job
control language statements to be entered
into the 0S job input stream.

Prior to submitting a job for process-
ing, the terminal user may take advantage

INTRODUCTION

of the syntax analysis facility of CRJE.

He can request that PL/I source statements
be checked for correct syntax. The user
receives error diagnostics immediately and
can take corrective action; this eliminates
much compilation cost and waiting for a
complete job turnaround.

The listing facility of CRJE allows the
terminal user to examine all or portions of
job output, of programs, and of data
created through the facilities of CRJE, and
certain cataloged data sets created through
the facilities of the 0S data management
routines.

CRJE also provides inquiry into the sta-
tus of the system and the status of remote-
ly submitted jobs. Status information is
available for the terminal user as well as
for the console operator at the central
computer. In addition, there is a message
facility for two-way communication between
terminal users, and between terminal users
and the central operator.

The facilities of CRJE are available
through the use of commands. The remote
user has at his disposal the terminal com-
mand language to direct the functions of
CRJE. The console operator at the central
computer can monitor the activity of the
CRJE system through the use of central
commands.

Introduction 5



GENERAL DESCRIPTION

CRJE is a program that runs in a multipro-
gramuing environment in an IBM System/360
computer connected to remote terminals via
communication lines. This program provides
access to the data processing facilities of
the central system for authorized users at
the remote terminals. Users obtain the
services of CRJE through commands entered
at the remote keyboard device. Programs
and data entered at terminals are stored in
the central system where they are updated
as necessary and entered into the job
stream for processing. CRJE provides the
control and regulation necessary for more
than one user at a time to prepare and
enter jobs for processing.

THE CONVERSATIONAL ENVIRONMENT

The remote terminals serviced by CRJE are
like typewriters, the keyboards serving as
input units to the system and the printing
mechanisms serving as output units. The
terminals can be located at any distance
from the central processor, the communica-
tion line providing the necessary
connections.

CRJE supports three types of terminals:
the IBM 1050 Data Communications System
with an IBM 1052 Printer-Keyboard, an IBM
2740 (Model 1) Communication Terminal, and
an IBM 2741 Communication Terminal. The
1050 system is a multi-purpose terminal in
which a variety of devices, in addition to
the 1052 Printer-Keyboard, can be attached
to a control unit. The 2740 and 2741 are
basically IBM SELECTRICg typewriters with
communication facilities.

Conversational processing is on-line
processing that consists of a dialogue
between the user and the central system.
Input by the terminal user and response by
the CRJk system alternate, as in an
ordinary telephone conversation, until the
terminal operator chooses to end the con-
versation. While operating at a terminal,
the CRJE user is in constant communication
with the central system and is aware of the
actions being performed in his behalf.
When the user enters a command, the system
checks it for walidity and proper syntax.
If correct, the service requested is car-
ried out, whether it be returning status
information, returning job output, or en-
tering a job into the 0S job stream. If a
command is invalid, the system returns an

appropriate diagnostic message, and the
user can either correct the error or con-
tinue by entering another command. The
user can enter another command only after
the system has processed the previous
command.

A user's background jobs are executed
while the user continues to operate at the
terminal. When a user requests the execu-
tion of a job, CRJE submits the specified
job stream to the operating system for pro-
cessing. Execution of the job proceeds un-
der the control of 0S job management rou-
tines, while CRJE continues to accept other
commands entered by the user. When the
background job terminates, the user who
submitted it is notified that it is com-
plete and that the output is available. He
can then list conversationally all or por-
tions of the output created.

ADVANTAGES

As a terminal-oriented system, CRJE offers
the advantages of centralized equipment
that is available to users operating at
locations up to several thousand miles away
from the central installation. One comput-
er may do the processing that would other-
wise require a separate system at each
remote site.

Computing power is also available on a
demand basis, which is particularly desir-
able to users who require the services of a
large computing system but not on a regular
basis. In background processing of jobs
submitted through CRJE, users have access
to the full facilities of the System/360
Operating System.

As a conversational system, CRJE pro-
vides facilities in addition to the facili-
ties of the operating system. Since the
user directs the activity of the system and
is thus aware of the actions being taken in
his behalf, he receives an indication of
errors and unexpected situations as they
occur. He can therefore take remedial
action to correct such situations before
proceeding (eliminating possibly useless or
unnecessary operations). This advantage is
especially apparent in the areas of command
entry and syntax analysis. Command errors
are diagnosed as commands are entered, and

6 Planning for Conversational Remote Job Entry



Figure 1.

syntax errors are reported as source state-
ments are entered. Without syntax analy-
sis, errors are detected only through cost-
ly and time-consuming compilation.

Of equal importance is the updating
facility, which provides on-line creation
and modification of the programs and data
used in job processing. Especially valu-
able to the programmer, this facility
allows on-line entry of program source
statements and data without the extra step
of punching cards prior to transmission.
The fact that programs and data are stored
in the central system allows quick, effi-
cient, on-line updating. Information per-
tinent to many users can be stored at the
central system and can be obtained by many
users, regardless of their physical loca-
tions. For example, a program that meets
the requirements of several users can be
stored so that users enter only the neces-
sary data and submit the job.

SYSTEM FACILITIES

The features of CRJE include data manage-
ment, job processing, system inquiry, mes-
sage sending, and syntax analysis. The
system is designed to provide terminal
users with an efficient, easy-to-use method
of preparing and entering jobs for execu-
tion under the operating system. In each

IBM 1050 Data Communications System

area, there are also provisions to allow
those responsible for maintaining the CRJE
system to control and supervise its use.

SESSION MANAGEMENT

The period of time during which a terminal
user engages in conversation with the CRJE
system is called his session. During his
session, he is considered an active user of
the system. Correspondingly, he is inac-
tive while he is not working at a terminal.
The term active may also refer to a termi-
nal where there is a session in progress,
as may the term inactive refer to a termi-
nal where there is no session in progress.
While a tetrminal is active, the communica-
tion line connecting it to the central pro-
cessor is available fcr transmission of
data to and from the central system. The
line connection may be permanently estab-
lished, or it may ‘have to be established by
dialing the telephone number of the central
system. (The telecommunications network is
more fully described in the Hardware Con-
siderations section of this publication.)
Communication between a terminal user and
the central system is always initiated by
the terminal user. Nothing is sent from
the central system to a terminal until a
user is active at the terminal. The user
may either specifically request information
or' the system may send information neces-
sary for the user to cperate effectively.

General Description 7



