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IHK1631

resource. When main storage is
not available for SYSOUT buffers,
and the overload condition
persists, the program should be
rewritten so that the BLKSIZE of
the SYSOUT data set is smaller, or
more main storage must be
allocated to the RJE task to
handle the larger SYSOUT blocks.

SYSIN LIMIT EXCEEDED jobname

Explanation: The job (jobname)
requires a SYSIN data set that
exceeds the limit allowed by the
procedure referred to at central
startup.

System Action: The job is
refused, and a message is sent to
the central operator.

User Response: The user may
divide the SYSIN data for the job
into smaller units, or he may
request that a procedure allowing
larger SYSIN data sets be used at
the central system.

DISK ERROR

BRDCST DIRECTORY (1)
BRDCST MSG (2)
DELAYED MSG DIRECTORY 3)
DELAYED MSG (4)
JED [jobnamel (5)
Q MGR (jobname) (6):

(volume serial jobname ddname)’ (7)

Explanation: An uncorrectable
input/output failure has occurred
while the program was attempting
to write to or read from disk.
One of the above messages
indicates where the error
occurred.

(1),(2) An error occurred while
writing to or reading from
the BRDCST directory or
data set.

System Action: No further
broadcast processing is done on
the command (BRDCSTR or RJSTART)
that triggered the error. Other
processing continues normally.

User Response: Broadcast messages
should not be requested until the
central operator corrects the
error.

(3),(4) An error occurred while
writing to or reading from
the delayed message
directory or data set.

System Action: No further delayed
message processing is done on the
command (MSGR or RJSTART) that
triggered the error. Other
processing continues normally.

User Response: MSGR to another
work station should not be used
until the error has been corrected
at the central installation.

(5) An error occurred while
writing to or reading from the
JED table on disk. The job
(jobname) is lost in the event
of a read error (when jobname
appears in the message, a read
error is indicated). Write
errors are indicated by no
jobname. Discontinued output
may be lost in case of a write
error.

System Action: On a read error
the job is lost. On a write
error, recovery is attempted. The
central operator is informed if
recovery attempts are not
successful. If the write error
occurs during discontinue mode,
the system generates a dummy
RJEND. At the next RJISTART the
work station receives the disk
error message. The last part of
the discontinued output is lost.

User Response: It is possible to
receive the output from the lost
job. (It cannot be deleted until
after RJE closedown). To avoid
this, jobs should not be submitted
with the same jobname until after
the next RJE startup.

(6) The OS gueue manager has
encountered a permanent I/0
error on SYS1.SYSJOBQE while
honoring a READ or WRITE
request on the RJE input or
SYSOUT queues.

System Action: One or more of the
following may occur:

(a) An EOT aborting input or
ending the current output
transmission is sent to
the work station if the
error occurred during
normal communication with
the work station.

(b) The job identified by
jobname is canceled in the
operating system and
deleted in RJE. In
addition, JECL statements
following the deleted job

Messages Sent to Work Stations 43



4y

and preceding the next job
entry are lost if the
error occurred while
reading the job entry from
the RJE input queue.

(c) If the error occurred
while reading the output
from the RJE SYSOUT queue,
the remaining output of
the job is lost.

RJE processing continues.
User Response: Resubmit the job

if the job was deleted or the
output was lost.

Note: If the error message is
preceded by a job accepted message
with the same jobname as that of
the disk error message, the error
occurred while reading JECL
following that job in the same
queue entry. In this case the job
need not be resubmitted. The JECL

following the job in the input
stream not receiving a response
must be resubmitted. If the
jobname specified in the message
is RJETASK, the error occurred
while reading a gueue entry on the
RJE input queue. Only those
statements not receiving a
response before the error messages
need be resubmitted.

(7) A disk error occurred while
writing SYSIN data or reading
3YSOUT data.

System Action: If the error
occurred on SYSIN data, an EOT is
sent to the terminal. If the
error occurred on SYSOUT data, no
further output from the data set
is transmitted and processing
continues on the remainder of the
job.

User Response: Resubmit the job
to obtain the missing data set.




The central operator communicates with the
RJE system by means of central RJE com—
mands. These commands provide the addi-
tional capabilities needed by the central
operator to control and maintain the RJE
application, and to communicate with RJE
users and work stations. If the RJE task
is not active when the commands are issued,
the commands are not accepted. The re-
strictions imposed on format and placement
of central commands are identical to those
for JCL command statements. The central
commands are introduced from the printer-
keyboard or the system input device. When
entered from the system input device, the
commands contain the JCIL identifier (//) in
the first two positions of the command
statement.

FUNCTIONS OF CENTRAL COMMANDS

The commands available to the central RJE
operator provide a number of capabilities.

1. Commands used to control the RJE
application:

START
STOP

2. Commands used to maintain the RJE
application:

USERID
CENOUT
SHOW

3. Conmmands used to communicate in the
RJE system:

MSG
BRDCST

Note: An RJE command statement cannot be
continued. It must be coded on one card or
card image.

START —- BEGIN RJE SYSTEM PROCESS

The START command is used to start
operation of RJE at the central

installation.

] . T 1
|OperationjOperand |
= : ]
] l FORM) |
|§START£ | procnamel, identifierl,,, NFMT% |
| !s | NONE ) |
L L J

CENTRAL COMMANDS

procname
specifies the name of the cataloged
procedure for Remote Job Entry opera-
tion. This procedure name must begin
with characters RJE.

identifier
is a parameter in the START command
operand and is optional when RJE is
run under an MVT environment. Under
MFT it must be specified as P0. 1In
addition, PO must be defined as a
resident reader partition; this may be
done either at system generation time
or wi-h a DEFINE command prior to
starting RJE. Using the DEFINE state-
ment results in the following response
and replies.

Central Operator: gn g
DEFINE

XXIEF802D ENTER
DEFINITION

System Response:

Central Operator: r xx, 'PO=RDR,END’'

FORM
RJE is to execute its Coldstart proce-
dure. This form of the START command
nmust be coded if the operating system
has been loaded with the following IPL
option since an RJE closedown: 'F'
was specified in the Q keyword sub-
parameter list of the SET comrmand.
'F' indicates that the job-queue data
set is to be formatted during the IPL.
0S formatting of the job—-queue data
set removes all jobs within the cen-
tral system including those submitted
remotely. The FORM parameter removes
all references to jobs in the RJE job
table. If FORM is specified, all jobs
within the RJE system are deleted
regardless of the type of operating
system startup.

NFMT
RJE is to execute its Warmstart proce-
dure. This form is to be coded only
if the operating system has been
loaded since RJE closed down and the
subparameter 'F' of the keyword Q in
the SET command has not been speci-
fied. If the operator reloads the
operating system more than once since
RJE closed down, and if, during any of
the IPL procedures he specified 'F' in
the SET command, then FORM, not NFMT,
must be coded on the START statement
for RIE. If the operator loads the
operating system, specifying
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o=([unitnamel [,F]) in the SET command,
the RJE job table will retain its
references to the jobs deleted by
reformatting the job-queue data set.
These references can be removed only
by specifying FORM.

Note: If the operator has not loaded
the operating system since RJE closed
down and NFMT is specified, no job
output existing prior to closedown can
be retrieved during this execution of
RJE. To recover the output from the
previous execution the operator must
reload the operating system (do not
specify 'F' in the SET command) and
start RJE specifying NFMT.

NONE
The operating system has not been
loaded since RJE closed down. This
form of the START command can only be
used under these conditions.

Note: If NONE is specified on the
START statement and the operator had
loaded the operating system since RJE
closedown, all jobs within the RJE
system are deleted. In addition, if
the operator specified 'F' in the SET
command during the IPL, the RJE job
table will retain its references to
the deleted jobs. These references
can be freed only by stopping RJE and
reloading the operating system and
specifying FORM in the START command.

STOP -- STOP RJE SYSTEM PROCESS

The STOP command is used to stop operation
of RJE at the central installation.

L
Operation|Operand
I

[ o e e e
e e g b e

]
STOP} | { procname
P ! identifier%
procname
specifies the name of the cataloged
procedure for Remote Job Entry opera-
tions. This procedure name is the
same as that specified in the START
command. This format is used only
when the RJE task was started with no
identifier parameter.
identifier

is used to STOP the RJE task when it

was started with the identifier para-
meter included in the START command.

For MFT, STOP PO is sufficient.

Note: The identifier used to stop the
RJE task must be the same as was spec-
ified in the START command.

46

USERID —-- MODIFY THE RJE USER DIRECTORY

The USERID command allows the central
operator to modify and maintain the RJE
user directory. The USERID command pro-
vides the following capabilities:

1. A userid-key pair can be added to the
user directory.

2. A userid-key pair can be removed from
the user directory.

These facilities are provided dynamical-
ly and do not require a reassembly of the
RJE program. Each userid in the directory
must be unique. If the central operator
submits a command to add a userid that is
currently contained in the user directory,
RJE rejects the command and returns a mes-
sage indicating that the userid is already
contained in the directory. When a userid
is removed from the diractory, all jobs
currently in the system associated with
that userid are also removed. Jobs that
are executing or are on the input queue are
deleted as they are completed. Completed
jobs are removed at the next central start-
up after IPL.

L]
Operation|Operand
+
| ADD
|userid,key,2 g
DELETE

USERID

o o —— ————
e e e e e

= o

userid
specifies the userid (made up of three
alphameric characters) to be added or
removed from the user directory. If
this userid is already in the user
directory, RJE rejects the command and
informs the operator.

key
specifies the protection key (made up
of three alphameric characters)
assigned to the userid designated in
the user parameter. This key need not
be unique, i.e., the same key may be
assigned to several userids.

ADD
indicates that the userid and key are
to be added to the user directory.

DELETE
specifies that the userid and key are
to be deleted from the user directory.

Note: If the addition of a userid and key
is desired and no space is available in the
user directory, the RJE program must be
reassembled to increase the size of the
user directory.




CENOUT —-— GIVE RJE OUTPUT TO LOCAL OUTPUT
WRITERS

The CENOUT command is used to remove job
output in the RJE SYSOUT class and to pro-
cess it with the central installation out-
put writers. This command allows aa opera-
tor to retrieve output of completed,
remotely submitted jobs that cannot be
transmitted or have not been requested by
an RJE user. The RJE system places the
output data sets and system messages in the
originally specified SYSOUT class. The
disposition of the output is the same as
that of any other data for that same SYSOUT
class at the central installation.

) T
|Operation|Operand
1 1

b e e e

T b
| CENOUT | 3=jobname
L i

J=jobnare

specifies the name of the job whose
output is to be handled by the central
installation output writers. If the
requested job output is not complete
or the job is not in the RJE system,
the command is rejected and an indica-
tion is returned to the operator.

Note: The CENOUT command does not rerain
in the system. Only output of completed
jobs is placed in the originally specified
SYSOUT classes. Jobs that are completed
after the command has been processed remain
in the RJE SYSOUT class.

SHOW -- DISPLAY RJE INFORMATION

The SHOW command is used to request a
printer-keyboard display of desired RJE
information. The RJE information that may
be displayed with this command is:

1. A 1list of all RJE jobs currently in
the central system and the status of
each of these jobs. An option is
available to retrieve the status of a
particular job.

2. A list of the RJE work stations with
their state in the system and other
associated information. An option is
provided to display information con-
cerning a particular work station.

3. A list of the RJE userids and asso-
ciated protection keys along with the
users' last or current work station.
An option is provided to display
information concerning a particular
user.

4. A list of all RJE jobs with deferred
output and the valid recipients of
this output. The number of normal
central closedowns occurring since the
job was received is provided. An
option is available to display those
deferred jobs for which a particular
user is a valid recipient.

5. A copy of the broadcast messages cur-
rently available in the system.

6. A list of all the messages that are
waiting for a work station startup.
This list indicates the work station
for which each message is pending. An
option is provided to list only those
messages waiting for a particular work
station staxtup.

7. A list of the current values of all
line error accumulators associated
with all lines supported by ERJE.
These error accumulators contain data
check, intervention required, and non-
text time-out counts, and the number
of transmissions for the line since
the last RJE central startup. An
option is provided to list only the
error accumulators for a particular
line.

8. A list of work stations and associated
users currently using the RJE facili-
ties of the central system.

The information desired is specified
with a coded value in the SHOW command
operand. Only one parameter may be speci-
fied for the operand of each command. If
more than one type of available RJE infor-
mation is wanted, it must be requested with
multiple SHOW commands.

¥
Operation|Operand
L

1
SHOW |( JOBS [, jobname]
|{ TERMSI[,termid]
|| USERS [, useridl
|| DEFER
| ) DEFER, userid
|| BRDCST
|{1sGs
| ¥sGs, termid
|| LERB
[{ LERB, 1linename
I\ ACTIVE
1

[ St e A e o S S o Wi s )
e e e o e e . ——— — i c—

Values coded in the operand are:

JOBS
request a list of the RJE jobs in the
central system and the status of these
jobs. The response for each job
includes the jobname, source userid,
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alternate userid (if applicable), com—
pletion status (complete or incom-
plete), and output disposition (imme-
diate or deferred). If the output is
deferred, the response also includes
the number of central closedowns
occurring since the job was received.

JOBS, jobname
requests the status of a particular
RJE job.

TERMS
requests a list of the RJE work sta-
tions. The response includes the RJE
work station identifier (termid) and
the state of the work station -- inac-
tive, active or processing. If the
work station is active, the unitname
of the communication line being used
is included. 1If the work statiom is
in a processing state, the userid of
the user logged on is included in
addition to the unit name.

TERMS, termid
requests the state of a particular RJE
work station.

USERS
requests a list of all RJE users. The
response includes the userid and pro-
tection key and indicates whether the
user is or is not logged on. If the
user has previously logged on, no
matter how much time has passed since
the logging on and off, the termid of
that work station is included. If the
user has not logged on before, the
termid is omitted in the response. If
the user is currently logged on, the
unitname of the communication line
being used is included in addition to
the termid.

USERS,userid
requests the status of a particular
RJE user.

DEFER

requests a list of all RJE jobs that
have deferred output. The response
includes the jobname, source userid,
alternate userid (if available), com-
pletion status (complete or incomr-
plete), the deferred output disposi-
tion, and the number of normal central
closedowns since the job was received.

DEFER,userid
requests a list of all RJE jobs with
deferred output for which the speci-
fied userid is a valid recipient
(source or alternate).

BRDCST

requests a copy of the current broad-
cast messages.

ug

MSGS
requests a copy of all RJE messages
that are waiting for work station
startup. The work station to which
each message is directed is indicated
in the list.

MSGS, termid
requests a copy of RJE messages wait-
ing for the specified work station.
If the termid specified does not
correspond to a work station in the
system, the command is rejected.

LERB
requests a list of the current values
of all line error accumulators for all
the communication lines being used for
RJE. The list indicates for each line
the three error-counter values (data
check, nontext time-out, and interven-
tion required), and the transmission-
counter value. These values are cumu-
lative since the last RJE central
startup. They are reset to zero at
central startup.

LERB, linename
requests the error and transmission
counts for a particular line. The
linename is the name specified for the
line when the central RJE program was
assembled. The central operator
receives a message containing the
three error-counter values and the
transmission-counter value for the
line designated.

ACTIVE
requests a list of all RJE work sta-
tions in the active or processing
state along with a list of the users
logged on at the processing work sta-
tions. The response includes the RJE
work station identifier, the state of
the work station, and the unitname of
the communication line being used. In
addition, if the work station is in a
processing state, the userid of the
user currently logged on that work
station is also included in the
response.

MSG —-- COMMUNICATE WITH RJE USERS
The MSG command is used to send messages to
the users and work stations constituting
the RJE system. The central operator may
selectively route a message to:

1. A specific user currently logged on.

2. A specific work station.




3. A specific user or, if the user is not
logged on, a specific work station.

4. All work stations logically attached
to the RJE system.

In addition, the MSG command allows
removal from the system of those messages
that are waiting for work station startup.
This option is normally used when communi-
cation between the central installation and
a work station is not possible due to some
failure, or when the data set where these
pending messages are kept becomes full.

I ) [ ]
|Operation|Operand |
[ i 4
1 T 1
i | ({U=userid, ] [T=termid, IM="text'||
|MSG | |
| | (D=termid |
L 1

™

U=userid
specifies that the message is to be
sent to the user identified by the
coded userid. The message is sent to
the user if he is logged on. If the
user is not logged on and the T key-
word is omitted, the message is not
sent. A response indicating this con-
dition is returned to the operator.
If both the T and U keyword parameters
are specified and the user is not
logged on, the message is sent to the
work station or is held until work
station startup.

T=termid
specifies that the message is to be
sent to the work station identified by
the coded termid. If the work station
is inactive the message waits until an
RISTART command is submitted.

M="text' -
specifies the text of the message to
be sent. The message text must be
framed with apostrophes and may
include as many as 40 printable char-
acters and blanks. Any apostrophes
included as part of the text must be
paired, and each pair counts as one
text character. If the operator omits
the U and T keyword parameters, the
message is sent to all worxk stations
logically attached to the RJE system.
Work stations in the inactive state
when the command is issued do not
receive the message.

Note: The message text must be entered in
upper case.

D=termid
deletes the pending messages for the
work station identified by the coded
termid. A copy of these messages can

be obtained with a SHOW M3GS, termid
command before entering the MSG D=
termid command. The message is for-
matted for the work stations as
follows:

RJE MSG [userid]l FR#*C* text

userid - If the U option is used

BRDCST =-- MAINTAIN THE RJE BROADCAST
MESSAGES

The BRDCST command is used to maintain the
broadcast messages. These messages are
kept in a data set (on a direct access
device) with provisions for up to 100
broadcast messages. Each broadcast message
in the data set is numbered to correspond
with a numbered slot. These slots are num-
bered from 0 to 99 and are either active
(containing a message) or inactive (not
containing a message). The BRDCST comrmand
allows the central operator to:

1. Insert a new message.

2. Add 2 new message.

3. Change an existing message.
4. Remove an existing message.

5. Collect active messages into the low-
est numbered slots available.

6. Clear the data set of all existing

ressages.

[} i T 1
|Operation|Operand |
R 4 4
I 1 a
| |(nn, 'text' ) |
| |\ "text! |
| BRDCST } Jnn |
| || DELETE |
| | Ann, 'text’ |
| 1\ pack |
L i Jd
nn, 'text’

specifies the 'text' (up to and
including 40 alphameric characters) to
be placed into the slot number nn of
the data set. The slot is set to
active regardless of the original sta-
tus of the specified slot.

'text'
specifies that text (up to and includ-
ing 40 alphameric characters) is to be
prlaced into the lowest numbered inac-
tive slot. If no slots are inactive,
the command is refused.
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nn
specifies that the text contents of
slot number. nn be deleted. This is
done by merely setting that slot to
inactive.

DELETE

requests the deletion of all texts for
the BRDCST data set.

Ann, 'text’

50

specifies the insertion of the text
into slot number nn. The text (up to
and including 40 alphameric charac-
ters) is inserted in slot nn if the
slot is inactive: If the slot is
active, the text is inserted in slot
nn after sequentially moving the texts
of that slot and of all consecutive
active slots into a higher-numbered
inactive slot. This preserves the
contents and sequential order of all
original texts. If there is no higher
inactive slot to receive the pushed up
texts, this command is rejected. If

PACK

Note:

the command is rejected, the parameter
PACK may be used to compress the data
set and allow insertion of the
message.

specifies the collection of all active
slots at the 00 end of the directory
and of all inactive slots at the 99
end. This function may be used to
recover from the insert command (see
previous paragraph) being refused due
to a lack of a higher-numbered inac-
tive slot. The contents and sequen-
tial order of all active slots are
preserved.

A copy of the broadcast message data

set (active messages) may be obtained by
the central operator with the SHOW BRDCST
command.

Note:

The message text must be entered in

uppercase.




IEE301T

IEE3051 {

IEE3261

jjj JOB CANCELLED

Explanation: The job named 3jjj
was cancelled either by a CANCEL
command submitted by the operator
or by RJE.

System Action: All references to
the job are deleted from the
system.

Operator Response: None.

NO CORE

(blanks) ) COMMAND INVALID

CSCB USE

Explanation: NO CORE indicates

that main storage was not
available to process the central
command.

If blanks appear, the operand of
the central command was too long,
or a framing quote was not found
within 62 bytes.

CSCB USE indicates that another
central command was being
processed in the system when a
second was submitted.

System Action: The command is

rejected.

Operator Response: When NO CCRE
or CSCB USE is printed, resubmit
the command at a later time. If
blanks appear, correct the command
and resubmit it.

RJE NOT SUPPORTED

Explanation: RJE was not in the
system or had not yet completed
initialization when an RJE central
command was submitted.

System Action: The command is
rejected.

Operator Response: esubmit the
command after RJE is started and
has completed initialization.

Message Responses

MESSAGE RESPONSES TO THE CENTRAL OPERATOR

IHK000I

IHKO001I

RJSTART ACCEPTED termid unitname

Explanation: A work station
(termid) has logically attached
itself to the central system and
is using the communications 1line
(unitname).

System Action: Central resources
are made available to the work
station.

Operator Response: DNone.

OFF l
uuu kkk {OFF termid
ON termid unitname

NO USERS IN DIRECTORY
Explanation: This is the response
to a SHOW USERS or a SHOW USERS,
userid command:

where

uuu
is the assigned userid.

kkk
is the associated protection
key.

OFF
indicates the user is
currently logged off.

CN
indicates the user is
currentiy logged on.

termid
is the work station where the
user was last or is currently
logged on.

unitname

is the communication 1line
currently being used by the
work station.

NO USERS IN DIRECTORY
indicates there are no
entries for that user in the
User Directory.

System Action: Reporting

continues until the request has
been honored.

Uperator Response: None.
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IHKO003I

IHRKOO4T

IHKO005I

IHKO0071

52

RJEND ACCEPTED termid IBKO011I1

Explanation: The work station
(termid) has logically detached
itself from the central system.

system Action: The work station
is logically detached from the
central system.

Operator Response: None.

NO JOB(S) IN SYSTEM [jobname]

Explanation: A display of
remotely submitted jobs resident

in the central system has been
requested. No remotely submitted
jobs are in the central system or
a CENOUT or SHOW command for job
(jobname) was issued and it was
not found in the RJE system.

System Action: None.

Operator Response: None.

JOB(S) NOT COMPLETE jobname userid
Explanation: A CENOUT command for IHKO012I
a job (jobname) was issued and the

job was not complete.

System Action:
ignored.

The request is

Operator Response: Resubmit the
command when the job is completed.

JOB DELETED jobname

Explanation: Either a job
(jobname) submitted at the central
system has placed output in the
RJE SYSOUT class, the central
operator deleted a user with jobs
in the system, or the operator
started RJE with FORM specified on
the START command after
warmstarting the operating system.

IHKO013I

System Action: The job and its
output are deleted.

Operator Response: The operator
should tell the programmer who
submitted the joh not to use the
RJE SYSOUT class if the job
deleted was a job submitted at the
central installation.

termid
termid NONE

MSG PENDIWJG STARTUP{NONE }

Explanation: The operator has
requested either a display of
ressages waiting for a work
station startup or transmission of
a message to an inactive work
station. If a display was
requested, the requested messages
are displayed. NONE indicates
that no messages are pending.

termid NONE
indicates there are no
mressages waiting for a
specified terminal.

System Action: If a display has
been requested, reporting
continues until all the pending
messages requested are displayed.
If message transmission has been
requested, the message is held
until the work station initiates
startup procedures, unless the
central operator deletes the
message

Cperator Response: None.

<termid
TERMINALS

MSG QUEUED FOR DELIVERY(userid }

Explanation: The message
specified in the MSG command is
awaiting delivery either to the
specified user (userid), to a
specified work station (termid),
or to all active work stations
(TERMINALS).

System Action: The message is
transmitted as soon as the work
station will accept it.

Operator Response: None.

termid

MSG IGNORED(userid }
DISK ERRQR

Explanation: The request for
message transmission cannot be
serviced because:

userid - The message is directed
to a user who is not
logged on.



IHKO14T

IHKOle6I

termid — The central system has no
space to keep a pending
message.

DISK ERROR - The message could not |

be held on the message
pending data set for the
terminal.

System Action:
ignored.

The request is

Operator Response: If immediate
action is required, the operator
ray use the telephone. Pending
messages for inactive work
stations can be displayed and, if
necessary, deleted to make room.

MAX JOBS EXCEEDED jobname

Explanation: The number of job
entries currently maintained by
the central system is the maximum
specified by the installation.
The job entry (jobname) cannot be
accepted.

System Action: The job is refused
and a message is returned to the
remote user submitting it.

Operator Response: If the
condition persists, the central
system must be reassembled to
support more remote jobs. The
operator may alleviate the
condition by submitting the CENOUT
command. This command causes
remotely submitted job output to
be written at the central
installation. If this is done,
the user who submitted the job
should be notified.

RJE CLOSED DOWN

Explanation: The central RJE
systenr has completed closedown
procedures.

System Action: RJE operation is
terminated until the next startup.
All active work stations are
notified of the central closedown
and are logically detached from
the system.

Operator Rresponse: None.

Message Respouses

IHK0191

IHKO024X
becomes
IHKO241I

IHK025I

IHKO0261

JOB WAITING DELIVERY jobname

Explanation: A CENOUT command was
issued for a job (jobname) that
has immediate output or has

~already been queued for delivery

to the terminal.

System Action: The command is

ignored.

Operator Response: None.

WARMSTART NOT EXECUTED
IPL REQD FOR START RJE

Explanation: The last closedown
ot RJE was abnormal, but RJE was
started with START procname
[,identiferl,,,NONE, indicating
that no IPL was performed.

System Action:
not initiated.

RJE operation is

If there was
an IPL

Operator Response:
no IPL since the closedown,
is required. If an IPL was
performed, enter a START command
with NFMT or FORM as parameters.

START RJE REJECTED

Explanation: A START RJE is
invalid at this time. No STOP RJE
has been processed since the last
START RJE.
system Action: The START RJE is
not processed.

Operator Response: If the start
of another RJE procedure is
desired, the active RJE task must
be stopped. Then the START
command referring to the other RJE
procedure may be submitted and
processed.

CENOUT jobname (class,...class)

Explanation: A request to have
the output of the remotely
subnitted job (jobname) written at
the central installation has been
accepted. The job ocutput is
placed in the listed SYSOUT
classes.

System Action: The job output is
removed from the RJE SYSOUT class
and placed in the indicated SYSOUT
classes.
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Operator Response: The operator
starts output writers for these
classes when the output is
desired.

I .
termid { A unitname
P unitname wuuu

_NO ACTIVE WORK STATIONS

xplanation: This is the response
to a SHOW TERMS; SHOW TERMS,
termid; or SHOW ACTIVE command

where:

termid
is the RJE work station
identifier.

indicates the work station is
in the inactive state. This
never appears in response to
SHOW ACTIVE.

indicates the work station is
in the active state.

indicates the work station is
in the processing state.

unitname
is the communication line
being used by the work
station.

uuu
is the userid of the user
currently logged on the work
station.

NO ACTIVE WORK STATIONS
is displayed in response to a
SHOW ACTIVE regquest when all
work stations are in the
inactive state.

System Action: Reporting
continues until all work stations
are displayed.

Operator Response: None.

aaa COMP I
jobname uuu
N/A INCP D nnn

Explanation: This is a response
to a SHOW JOBS; SHOW JOBS,
jobname; SHOW DEFER; or SHOW
DEFER, userid command,

IHKO030I

IHKO0311

where:

jobname
is the name of the job.

uuu
is the source userid.

aaa
is the alternate userid.

N/A
indicates there is no
aiternate specified for the
output.

COM]
indicates job has completed
execution.

INCP
indicates job has not
completed execution.

I
indicates job output is
immediate. This never
appears in response to the
SHOW DEFER commands.

D
indicates job output is
deferred.

nnn

is the number of normal
central closedowns occurring
since the job was received.

System Action: Reporting
continues until all of the
deferred job output addressed by
the request is displayed.

Operator Response: None.

DELETED FROM USER DIRECTORY userid
key

Explanation: The request to
delete the indicated userid-key
pair from the user directory has
been serviced. Deletion of this
pair leaves space for another
userid-key assignment.

System Action: All jobs submitted
by this user are deleted.

Operator Response: None.

ADDED TO USER DIRECTORY userid key

Explanation: A request to add the
userid-key pair to the user

directory has been serviced. The




IHKO032I

IHKO033I

THKO34ZI

user assigned this userid-key can
now gain access to the system.

System Action: The userid-key is
placed in the user directory.

Operator Response: None.,

USER DIRECTORY FULL userid key

Explanation: A request to add the
userid-key pair to the user
directory cannot be serviced.
user directory already contains
the maximum number of RJE users.

The

System Action:
ignored.

The request is

Operator Response: The operator
might make space available by
deleting a userid-key pair no
longer being used. If this is not
feasible, he may have the central
RJE system reassembled to support
more users.

MSGS DELETED FOR WORK STATION
termid

Explanation: A request to delete
the messages waiting for work
station (termid) startup has been
serviced.

System Action: The pending
messages are deleted from the
central system.

Ooperator Response: None.

;BRDCST %
MSG CANNOT BE ADDED!DELAYED) termid

Ltxplanation: (BRDCST) A regquest
to add or insert a message into
the broadcast message data set
could not be serviced. Either the
data set was full or, if th~>
message was to pe inserted, there
were no higher numbered inactive
slots available.

(DELAYED) The messages that follow
this header could not be added to
the delayed message data set when
an RJEND statement was processed
for the work station (termid)
because the data set was full, or
because a disk error was detected.
This occurs when the RJEND is

Message Responses

IHKO35I

IHKO0361I

submitted from the work station or
simulated because of an error
condition.

System Action: (BRDCST) The

request 1is ignored.

(DELAYED) All messages that could
not be added to the data set are
printed on the central printer-
keyboard.

Operator Response: (BRDCST) If
the message was to be inserted,
there may be inactive slots atove
the slot specified. If there are
no inactive slots, no message can
be added until one slot is made
inactive.

(DELAYED) Inform the work station
after its next RJISTART or
telephone the work station
(termid) to give its operator this
information.

INVALID SLOT NUMBER BRDCST

Explanation: A slot nurber not
within tne range of 0-99 was
specified on the ERDCST command.

system Action: The command is

ignored.

Operator Response: The operator
corrects the slot numoer and
resubmits the command.

BRDCST%NONE 2
nn message

Explanation: A display of the
current broadcast messages has
been requested. The slot numper
(nn) is followed by the message
text contained in the slot. Only
active slots are displayed. NONE
indicates that the data set is
empty.

System Action: Reporting
continies until the contents of
all active slots are displayed.

Operator Response: None.
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INFORM INACTIVE WORK STATION
jobname userid termid;Nz
(o)

Explanation: The job (jobname)
submitted by the user (userid) at
the work station (termid) is
completed. Either a notify
message (N) or immediate job
output (0) is directed to this
inactive work station connected
via a switched line to the central
system.

System Action: The message or
output is held at the central
system until the work station
(termid) submits an RJSTART
conmand or the user (userid) logs
on at another work station.

Operator Response: The operatcr
may telephone the work station
(termid) and give its operator
this information.

INVALID LINENAME SHOW

Explanation: A request to display
error information for a particular
line or line group specifies an
invalid linename.

System Action:
ignored.

The request is

Operator Response: The operator
supplies the correct linenawe and
resubmits the command.

INVALID USERID operation

Explanation: The command
(operation) specifies a userid
that is not contained in the user
directory, or, if the command
requests addition of a userid to
the user directory, the userid is
already in the directory.

System Action: The command is

ignored.

Operator Response: The operator
corrects the userid and resubmits
the command.

INVALID PROTECTION KEY userid

Explanation: A request to delete
a userid-key pair in the user
directory cannot be serviced. The
key specified in the command does
not agree with the key contained
in the user directory.

IHROL2I

IHKO4TI
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System Action: The command is

ignored.

Cperator Response: The operator
supplies the correct key and
resubmits the command.

INVALID TERMID operation

Explanation: The command
(operation) specifies a termid not
assigned to a work station in the
RJE system.
System Action: The command is
rejected.

Operator Response: The operator
corrects the termid and resubmits
the command.

REQD PARAMETER MISSING operation

Explanation: A required parameter
in the operand field is missing or
invalid 1in the statement
(operation).
System Action: The command is
rejected.

Operator Response: The operator
examines the statement in error,
corrects the parameter, and
resubmits the commangd.

ILLEGAL DELIMITER operation

Explanation: A parameter in the
operand field of the command
(operation) is not delimited by a
comma, or, if it is the last
parameter, a blank.

System Action: The command is
rejected.

Operator Response: The operator
corrects the command and resubmits
it.

ILLEGAL CONTINUATION operation

Explanation: The command
(operation) has continuation
indicated with a nonblank
character in column 71. Commands
may not be continued.

System Action: The command is
rejected.

Operator Response: The operator
corrects the command and resubmits
it.
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UNDEFINED KEYWORD operation

Explanation: An undefined keyword
is included in the command
(operation).
System Action: The command is
ignored.

Operator Response: The operator
corrects the error and resubmits
the command.

MULTIPLE USE OF KEYWORD operation

Explanation: A keyword is
repeated in the command
(operation).
System Action: The command is
ignored.

Operator Response: The operator
corrects the error and resubmits
the command.

INCORRECT TEXT LENGTH operation

Explanation: The text specified
in the command (operation) either
exceeds the allowakle length or
has a length of zero. Message

- text must be from 1 to 40

characters.

System Action: The command is

ignored.

Operator Response: The operator
corrects the error and resubmits
the command.

ABNORMAL CENTRAL CLOSEDOWN

Explanation: Either a data set
for SYSIN data was not allocated
in the started RJE procedure, oxr
the device on which it was
allocated was not direct access.
This message is also displayed by
RJE at closedown if the 0S5 job
scheduler returns with an error.
In this case, this message will be
preceded by the 0S job scheduler
message.

System Action: RJE operation is

terminated.

Operator Response: Check the
procedure referred to by the START
command and ensure the proper
SYSIN allocation; or try starting
another RJE procedure. If this
nessage is associated with an 0S
job scheduler error message, key
the action to the 0S job scheduler
€error.

IHKO61I

IHK0621

Message Responses

SYS1.SYSJOBQE

ouT OF SPACE{SYSIN jobname }
EMITTER WORKAREA

Explanation: An out of space
(overload) condition exists at the
central station system. All
direct access storage space that
is allocated for the resource
SYSIN or SYS1.SYSJOBCE is in use.
If EMITTER WORKAREA is specified,
the emitter could not get the
output work area required because
main storage was not available
when requested.

System Action: The user
submitting the input is informed
of the condition. Until space
becomes available, all input
requiring the depleted resource is
rejected. When EMITTER WORKAREA
is specified, no output to the
terminal can occur until the
necessary main storage is
available. An EOT is sent.
central system waits for more
input from the remote work
stations. When the EOT is
received following the input, the
emitter again tries to obtain main
storage for its work area. No
jobs are lost, but they are
delayed in being returned to the
remote work station until
sufficient main storage is
available.

The

Operator Response: If the
overload condition persists, the
operator may request that more
space be allocated to the
resource.

SYSIN LIMIT EXCEEDED jobname

Explanation: The job (jobname)
demands a SYSIN data set exceeding
that specified in the procedure
referred to when the central
system was started.

System Action: The job is
rejected, and a message is
returned to the user submitting
the job.

Cperator Response: If the job
must be processed, the operator,
when the central system is
restarted, should refer to
procedure allowing larger SYSIN
data sets.
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(WRITING TABLE ENTRY y (D
ROLLIN TABLES RJE ABORTED (2)
BRDCST DIRECTORY 3)
BRDCST MSG W
DELAYED MSG DIRECTORY (5)
DELAYED MSG (6)
JED [jobname/PURGE SYSTEM] ((ﬂ
O MGR RJE ABORTED (8)
Q MGR (jobname) (9)
(volume serial jobname ddname) (10)
LIN CLOSEDOWN “an

Explanation: An uncorrectable
input/output failure has occurred
while the program was attempting
to write to or read from disk.
One of the messages above
indicates to the central operator
(and the user) where the error
occurred.

(1) An entry in the main storage
copy of an RJE control table
could not be written to disk.

System Action: Processing
continues using the version of the
tables in main storage. No
subsequent messages are sent.

Operator Response: The operator
should inform the users of the
problem. 1t is recommended that
the work stations not submit any
more jobs and retrieve all delayed
jobs. The operator should STOP
RJE and reinitialize the tabiles
before the START RJE. Any jobs
remaining in the system after the
STOP RJE are lost.

(2) Either an error occurred
reading the RJE control tables
into main storage, or all the
required data sets were ‘not
allocated in the RJE procedure
referenced by the START
command.

System Action: RJE is terminated.

Operator Response: idave the
procedure referenced in the START
command checked to ensure the
required RJE data sets were
allocated. If the procedure is
correct:

(a) Move the disk pack
containing the RJE tables
to another drive and
attempt to START RJE
again.

(b) If the error persists,
execute the RJE
initialization program
(IHKINTAB). The current
status of the RJE system
will be lost.

(c) If the error still occurs
call a customer engineer.
In any event, have the
customer engineer check
the initial drive.

(3),(4) An error occurred while
writing to or reading from
the BRDCST directory or
data set.

System Action: No further
broadcast processing is done on
the command (BRDCST, BRDCSTR,
RISTART, SHOW) that detected the
error. Other processing continues
normally.

Operator Response: The central
operator should enter SHOW MSGS,
then STOP RJE. Before the next
START RJE, the broadcast-message
data sets should be reinitialized
(IHKCDBMI). All old messages are
lost.

(5),(6) An error occurred while
writing to or reading from
the delayed message
directory or data set.

System Action: No further

processing is done on the command
(SHOW MSGS, MSG, MSGR) that
triggered the error. If the error
was incurred while processing
RJSTART, all processing continues
except the reading of delayed
messages. If the error occurred
during processing of RJEND, the
messages are written to the
central console, and processing
continues.

Operator Response: The central

operator should SHOW BRDCST, then
STOP RJE. Before the next START
RJE, the broadcast-message data
sets should be reinitialized
(IHKCDBEMI). All old messages are
lost.

(7) An error occurred while
writing to or reading from the
JED table on disk. The job
(jobname) is lost in the event
of a read error. Write errors
are indicated by no jobname.
PURGE SYSTEM indicates no
recovery could be made from a
write error.



System Action: On a read error,
the job is lost and the submitter
is notified. On a write error,
recovery is attempted; the
submitter is notified only if no
recovery could be made. PURGE
SYSTEM indicates no recovery could
be made.

Operator Response: 1In the event
of a read erxrror, the operator may
scratch those data sets associated
with the jobname indicated in the
message, after RJE has closed
down. Otherwise, they will be
deleted at the next operating
system warmstart. If the system
could not recover from a write
error, the operator should inform
the work stations that all output
should be requested. He should
STOP RJE and reinitialize the RJE
control tables before START RJE.

(8) The 05 queue manager routine
has encountered a permanent
I/0 error on SYS1.SYSJOBQE.

System Action: RJE operation is
terminated.

Operator Response: To attempt
recovery without losing jobs in
the system, reload the operating
system witlout reformatting the
queues. If this is unsuccessful,
reload the operating system and
reformat queues. If the disk
error persists call a customer
engineer.

(9) The 0S gqueue manager has
encountered a permanent 1/0
error on SYS1.SYSJOBQE on a
READ or WRITE request of the
RJE input or SYSOUT queues.

System Action: One or more of the
following may occur:

(a) An EOT aborting input or
ending the current output
transmission is sent to
the work station, if the
error occurred during
normal communication with
the work station.

(b) The job identified by
jobname is canceled in the
operating system and
deleted in RJE. 1In
addition, JECL statements
following the deleted job

and preceding the next job
entry are lost if the
error occurred while
reading the job entry from
the RJE input queue.

(c) If the error occurred
while reading the output
from the RJE SYSOUT queue,
the remaining output of
the job is lost.

RJE processing continues.

Operator Response: Continue
operation unless the disk error
persists. Reformat queues at next
IPL. 1If the error persists after
reloading, call a customer
engineer.

(10) A disk error occurred while
writing SYSIN data or reading
SYSOUT data.

System Action: If the errxor
occurred on SYSIN data, an EOT is
sent to the remote terminal, and
an attempt is made to send the
disk error message. The job is
deleted. If the error occurred on
SYSOUT data, no further output
from the data set is transmitted,
and the terminal receives this
message. Processing continues
with the remainder of the job.

Operator Response: If the error
persists, STOP RJE. The error may
be corrected by changing the disk
pack or drive.

(11) During RJE closedown
procedures, an ECB is not
removed from the OS queue
manager.

System Action: The closedown
procedure continues.

Operator Response: Before the
next START RJE reload the
operating system without
reformatting the queues.

LINE XXX NOT OPERATIONAL

Explanation: The control unit for
this line is nonoperational.

System Action: The line is not
serviced during this period of RJE
activity. The error is ignored
and communication proceeds with
work stations via existing,
operational communication lines.
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An attempt is made to service the
line the next time an RJE
procedure that refers to the line
is started.

Operator Response: Notify
customer engineer of problem.

UNABLE TO OPEN DDNAME=XXXXXXXX

Explanation: The DDNAME for the
line specified in the RJE assembly
cannot be found in the RJE
procedure.

System Action: The line is not
serviced for this and all
subsequent RJE startups that refer
to this RJE procedure. The error
is ignored and communication with
the work stations proceeds over
existing, operational
communication lines.

Operator Response: Notify system
programmer of error in the
procedure.

TIHK0661I

IHKO0671I

termid NOW RESPONDING TO POLLING

Explanation: The identified work
station (termid) attached via a
multidrop line has resumed
responding to polling.

System Action: None.

Operator Response: None.

termid NOT RESPONDING TO POLLING

Explanation: The identified work
station (termid) attached via a
multidrop line has failed to
respond to polliing.

System Action: None.

Operator Response: Have the
system programmer responsible for
the RJE asserbly make sure that
the polling characters were
correctly specified for the work
station.




The generation of an RJE system for the
central system consists of two steps:

1. Generation of the operating system
with the options required to make RJE
available in the system.

2. An RJE assembly and link-edit step in
which the specific RJE facilities
desired are included in the system.
Once the general RJE capabilities have
been made available with one operating
system generation, any number of dif-
ferent RJE systems can be built using
the assembly and link-edit step.

OPERATING SYSTEM GENERATION CONSIDERATICNS

To incorporate an RJE capability into his
operating system, the user, when he
generates his system, must include OPTIONS=
RJIE as a parameter in the SCHEDULR macro
instruction, and ACSMETH=BTAM,BDAM in the
DATAMGT macrc instruction. When OPTIONS=
RJE and ACSMETH=BTAM,BDAM are specified,
the necessary RJE and BTAM modules are
copied trom the MODLIB onto the TELCMLIB
(nonresident RJE modules are copied to
LINKLIB, with the exception of the module
IHKCDINI, which is copied to the TELCMLIB
to be 1link edited with the resident
modules). These modules are then available
for later assembly and link editing of the
central RJE system program.

The level of expected printer-keyboard
activity must be reflected in the WTOBFRS
keyword in the SCHEDULR system generation
macro instruction. This parameter is much
more critical in RJE. If system WTO buf-
fers are unavailable when RJE tries to dis-
play a message on the printer-keyboard, the
RJE task is placed in a WAIT state. This
condition can result in work station time-
outs; the RJE task is prevented from ser-—
vicing the communications lines until buf-
fers become available. Twice the number of
lines is a good rule of thumb for determin-
ing the number of buffers needed.

In addition, the following system gener-
ation, macros, and options are required for
generation of a system supporting RJE.

e IOCONTRL. One macro is required to
describe each telecommunications con-
trol unit (2701 or 2703).

e IODEVICE. One macro is required for
each communications line.

¢ TELCMLIB. This must be specified to
include RJE modules and the telecom—
munications subroutine library.

RJE_GENERATION

e PROCLIER. This macro must be specified
for inclusion of a procedure library.

e ASSEMBLR. This must be specified so
that the RJE macros can be assembled.

e EDITOR. This must be specified so that
the assembled RJE macros can be link
edited.

* MACLIB. This must be specified to

allow the assembler to expand the RJE
macros.

Complete descriptions of these macros,
their formats, and operating system genera-
tion procedures are found in the publica-
tion IBM System/360 Operating System: Sys-
tem Generation, Form C28-6554.

SPECIFYING THE RJE SYSTEM

The particular RJE system is specified by
the user through four RJE assembly macro
instructions:

1. RJETERM. One macro instruction is
réquired for each supported work
station.

2. RJELINE. One macro instruction is
required for each ccmmunication line
supported.

3. RJEUSER. One macro instruction is
required to indicate the number of
valid users of the RJE system and
their identifications (userids).

4. RJETABL. GCne macro instruction is
required to specify general informa-
tion such as desired user exits,
device association for SYSOUT data,
and maximum number of job entries that
may reside in the central system at a
given time.

With these RJE macros, the user speci-
fies an RJE system to meet his particular
data processing requirements and defines
the telecommunications network to be sup-
ported. The RJE program for the central
installation is produced by link editing of
object modules, resulting from the assembly
of these RJE macros, with preassembled
modules on TELCMLIB, and with preassembled
user routines.

Figure 6 shows the flow of data through
the RJE assembly and link-edit step. The
0S/360 Assembler translates the RJE macros
and creates the modules that tailor the
system to the particular application. This
step also produces linkages to the preas-
sembled modules, common to all RJE systems,
and to the desired user exits.
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Assembly of RJE Macro Instructions

User-written

RJE macro RJETERM
instructions RJELINE Macro
RJEUSER Library

] RJETABL

RJE Macro Definitions
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RJE Object Module:

Assembled RJE
Macro Instructions
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Preassembled RJE User-Written
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Executable RJE
Load Module

Figure 6. RJE Assembly and Link Edit



The object modules produced by the

RJE ASSEMELY MACRO INSTRUCTIONS

Assembler are edited by the 0S/360 Linkage
rditor. This editing resolves the linkages
created in the first step and produces the
executable RJE program ready for use. The
linkage editor output (the RJE load module)
must pe placed in the SYS1.LINKLIB when the
RJE generation process is complete.

The contents of the RJE system to be
generated are specified by the RJE macro
instructicns. The coding conventions and
formats of the macros are the same as those
for normal assembly macro instructions.
Figure 7 provides a summary of RJE macro
instructions.

Name Operation operand

name RIELINE DDLINE=ddname

[,RLN=%
,RLiv=integer

{,ID=(type, {c
[,MODE=([IBC]

,CP=MVT]
,CP=MFT

RJETERM TYPE=2780
TYPE=CPU

name

TYPE=1130

[,PUNCH=YES]
» PUNCH=NO

(PRTSZ=120
+ PRTSZ=132
s PRTISZ=144

[, ID=chars]

[nanel RJIEUSER integer(,{use

[namel RJETABL JOB=integer

» 3YSPRT=char
»SYSPCH=char
+SYSUSER=char

+ SYSRJE=char

[, JOBACK=rout

— e o e e e e e e e e e ]

[,BUFNO=@
»BUFNC=integ

o v e . i e . s e St e e e . i o St e e S e . . . o o . . i S e e . e S e e St e i e e =]

1

, DDSYSIN=ddname

[,LERB=({inE§ger1],[integerz],[integera],[integeru])]

[,JOBCARD=routine name]

[,COMMERR=routine namel

]

10 2

hars,termid},...)]

Ls1LED]

rid,keyt,...]

ine namel

or]

b e e e e o . ——— — . (— — — " o — — i . =i, TS S o S S o . G, et o S St e ey S g Skt S v st St s, et )

figure 7. Summary of RJE Macro Instructions
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RIJELINE — DESCRIPTION OF THE COMMUNICATIONS
LINE

The RJELINE macro instruction designates
characteristics that are required by RJE to
service the communications line and
attached work stations. One macro is spec-
ified for each line that RJE must support.
The RIJELINE macros must appear first in the
macro _deck. In addition, when line groups
are used, they must be groured by relative
line numbers in ascending order. Line
group denotes a logical grouping of con-
munication lines. This grouvning is done by
concatenation of DD statements in the cata-
loged procedure, or with the UNITNAME macro
during system generation. If lines are to
be grouped, two conditions must be met:

1. All line connections must be the same,
either switched or nonswitched.

2. All work stations within the line
group must be of the same type.

T T
Name | Operation|Cperand
4 I

T T
name | RJELINE |DDLINE=ddname
| , DDSYSIN=ddname

|
|, RLN=1 ]
| L, RLN=integer

|
}[,LERB=([in§§ger1],

integers;n,
0

[integer3],

[integeru])]

[,ID=(type,{cﬁars,
termid}l,...)]

E [, MODE= ([IBC] [,%][,%])]

I, CP=MVT
|L,CP=NFT
L.

[ S — e o i e S — — —— ——— — — — —— —— — Tt i, W st S, E e 2
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Additional explanation of line groups is
provided in the publication IBM System/360
Operating System: Basic Telecommunications

Access Method, For C30-2004. Information
supplied by this macro provides:

1. Access to line information specified
at system generation.

2. Identification of line groups, to

avoid a need for additional control
blocks.
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3. Threshold values for error counters
that cause an error message to be dis-
played to the cemntral operator when
any of the values is reached.

4. The polling list for multidrop lines,
giving the polling characters of the
work stations.

5. A description of optional features
available on the communications con-
trol unit to which the line is
attached.

6. The 0S control projram under which RJE
is to operate.

Name Field

name
specifies the name of the line. This
name is used as a parameter in the
SHOW command to request error informa-
tion about the line.

Operand Field

DDLINE=ddname
is the name specified in the DD state-
ment defining the line (or line
group). The DD statement defining the
line must be included in the cataloged
procedure required for RJE (see Cata-
loged Procedures for RJE).

DDSYSIN=ddname
is the name of the DD statement defin-
ing the SYSIN data set for the line.
This DD statement must also be part of
the cataloged procedure for RJE.

RLN=1
RLN=integer

specifies the relative line number of

this line within the line group. If

this keyword parameter is omitted,

RLN=1 is assumed.
LERB= integer, , integer, ,

255 10
integer; , integer,
5

specifies the various threshold
values. If an error threshold is
reached before the transmission
threshold, a message containing line
error information is displayed to the
central operator. If no error counter
reaches its threshold value before
this number of transmissions have
occurred, the current values of all
counters are added to their respective
accumulators, and the counters are
reset to zero. These accumulator
values may be displayed with the com-
mand: SHOW LERB, linename (see Cen-
tral Commands). The allowable values
are integers 1-255 inclusive. The
underlined value is assumed for any
parameter omitted.



Integer; -- transmission threshold

Integer, —— data check threshold

Integers —— lost data threshold

Integer, —-- nontext time-out
threshold

ID=(type,{chars,termid},...)
specifies the type of work stations
attached to the RJE system via a mul-
tipoint line. This parameter must be
present for multipoint lines and must
be omitted for otner line connections.
In addition, the keyword subparameter
list supplies the polling
character (s)1 and identification of
each work station attached to the
line.

‘tyge is replaced with one of the fol-
lowing values:

2780 - if the attached work stations
are IBM 2780 Data Transmission
Terminals.

1130 - if the attached work stations
are IBM 1130 Computing Systems.

chars is replaced with the EBCDIC
hexadecimal equivalent of the polling
character(s)? for the work station.

termid is replaced with the name spec-
ified in the RJIETERM macro describing
the work station.

Note: One pair of chars and termid
values is required in the subparameter
list for each work station on the
line. Priority may be given to a mul-
tidropped work station by repeating
its paired chars and termid values in
the subparameter list.

. é]

MODE=( [ IBC] [,B] [,B )
IBC (Intermediate Block Check) speci-
fies that the transmission control
unit will recognize the intermediate
block-check character and perform
block checking without turning the
line around. If this suboperand is
omitted intermediate block checking is
not performed. The parameter IBC is
used only for 2780 and must be omitted
if CPU or 1130 is specified in the
RJETERM macro.

A
specifies that communications are
to be through the Dual Communica-
tions Interface A of the 2701

Data Adapter Unit.

iThe 2780 has two polling characters and
the 1130 has one.

specifies that communications are
to be through the Dual Cormunica-
tions Interface B of the 2701
Data Adapter Unit. The 2701 must
have the dual interface feature
in order to code B. 1f this sub=-
operand is omitted, A is assumed.

g

specifies that transmission will
be in code A for 2701 Data Adapt-
er Unit Dual Code Feature.

specifies that transmission will
be in code B for 2701 Data Adapt-
er Unit Dual Code Feature.

If this suboperand is omitted, A
is assumed. The code selected
must be in EBCDIC.

Programmer's Note: If the trans-
mission contrcl unit is a 2703,

the last two suboperands[é][g]
must be omitted. B

B

CP=MVT
specifies the RJE system is to operate
in an MVT systen. The MVT system is
assured if the CP keyword is omitted.

CP=MFT
specifies the RJE syster is to operate
in an MFT system.

r T T 1
|Name |Operation|Operand |
L i [

T T 1 '{
JLINE2|RJELINE |DDLINE=LINEGRPY4,RLN=2, |
| | | LERB=(,,10) ,DDSYSIN= |
| | INPUT4L2, |
| | |ID=(1130,E8,NYC,E7,LA,ES8, |
| | | NYC,E9,CHI) |
L 1 1 4
rigure 8. Example of RJELINE Macro

Instruction

Example: Figure 8 shows the RJELINE macro
instruction describing a multidrop line,
named LINE2, with three attached 1130 work
stations. The line is defined by DD state-
ment LINEGRPU4 and is the second line
defined in the line group. The SYSIN data
set is defined with DD statement INPUT42.
The installation desires that an error mes-
sage be displayed to the operator if 10
lost data erxrrors occur before 255 transmis-
sions. The other assumed threshold values
are satisfactory. The attached work sta-
tions are named LA, NYC, and CHI and have
the respective polling characters X, Y, and
Z. Priority is to be given to work station
NYC. The assumed operating environment is
MVT.
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RJETE

The R
work
instr
stati

RM - DESCRIBE A WORK STATION

JETERM macro is used to describe each
station to the RJE system. One macro
uction must be specified for each work
on to he supported by RJE.

]
| Name

] 1
| operation|Operand
4 [

name

[ S Gt . S e i . S

L ] T

|RJETERM | [TYPE=2780
TYPE=CPU
TYPE=1130

[,PUNCH=YES]
PUNCH=NO

PRTSZ=132

’
[,pRTsz=120]
”

. PRTSZ=144

[,ID=charsl

o o o et e ot e e e e
e e e e e e e e s S e
o e e S e 2o e i e v e s s e e )

Name
name

Opera

Field

assigns the RJE symbolic name to the
work station. This name, called the
termid, identifies the work station to
RJE. The work station is referred to
by the termid rather than by its
machine address. The termid is used
in logically attaching the work sta-
tion to the RJE system, in routing
messages to the work station, and in
retrieving information for the work
station.

nd Field

2780

TYPE=

TYPE=
TYPE=
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CPU
1130

identifies the type work station as:

(1) An IBM Data Transmission Terminal
(TYPE=2780).

(2) An IBM System/360 Computing System
(TYPE=CPU).

(3) An IBM 1130 Computing System
(TYPE=1130).

If this parameter is omitted, the work
station is assumed to be a 2780.

Note: On a switched line connection,
either an 1130 or a System/360 Comput-
ing System may be specified as TYPE=
CPU, and hence, may use the same line.

PUNCH=YES
PUNCH=NO

specifies whether a card punch is
available at the work station. (A
punch is required at a remote System/
360 CPU.) If the parameter is
omitted, a card punch is assumed.

PRTSZ=120
PRTSZ=132
PRTSZ=144

specifies the length of the print line
at the work station. A print line of
120 characters is assumed if the
parameter is omitted. For TYPE=2780,
only 120 and 144 are valid.

ID=chars

if specified, indicates that the work
station is connected to the RJE system
via a multipoint line. The ID keyword
value is the EBCDIC hexadecimal equiv-
alent of the addressing character for
the work station. For example, if the
addressing character is the letter 3,
the ID keyword is coded as ID=Cl since
Cl is the EBCDIC hexadecimal equiv-
alent of A. Valid addressing charac-
ters for 2780 work stations are alpha-
betic. This keyword is not coded if
the work station is connected via a
point-to-point or switched line.

Examples: The RJETERM macro is coded
for an IBM 2780 Data Transmission Ter-
minal, Model 2 (punch and printer)
with a 120-character print line con-
nected via a switched line. The ter-
mid, that is, the name that identifies
the work station to the RJE system, is
RALEIGH.

1 Ll T
|RALEIGH |RJETERM|no operand required |
[ B 1 i | d

If the same work station is connected
via a multidrop line instead of a
switched line, and its addressing
character is the letter A, the macro
is coded:

r T
| RALEIGH | ROETERM ID=C1
L L

b e wd

If the work station is an IBM System/

360 Model 30 with an attached printer

having a 132-character print line, and
the termid is to be Atlanta, the pro-

grammer would code:

L] L] |
| ATLANTA |RJETERM| TYPE=CPU,PRTSZ=132 |
L i

J




RJEUSER - DEFINE THE USER DIRECTORY

The RJFUSER macro allows each installation
to tailor the RJE user directory to its own
needs. When the central system is
assembled, each installation must indicate
the maximum number of users with access to
the RJE system. In addition, RJE user
identification (userid) and protection
(key) assignments may be made at this time.
If the userid and key assignments are
incomplete, the central operator can add to
them dynamically by command if space is
available in the directory. A new assembly
is not necessary to add users unless the
directory is full. If a projected figure
is used, rather than one which satisfies
only immediate requirements, unnecessary
RJE assemblies can be avoided.

RJETABL - FURNISH EXIT, SYSOUT, AND REMOTE
JOB INFORMATION

The RJIETABL macro is used to specify:

1. The maximum number of remote jobs that
may reside in the central system at a
given time;

2. The SYSOUT class assignments for
remote job output and the class
reserved for RJE at the central
installation;

3. Whether the provided user exits are
desired.

The macro creates the necessary control
blocks to handle the remote jobs and pro-
vides the desired exits.

1 L}
Name |Operation|Operand
] }

¥ ]
Name |Operation|Operand
1 Y

T T
[namel |ROEUSER |integer
| | [, {userid, keyl,...1}

L L

T
|
[
T
|
|
L

b e e e e ol

Operand Field

integer
specifies the maximum numbexr of
userid-protection key assignments to
be made. This number should be the
projected number of such assignments
for the system. The integer value
specified must be from 1 to 999
inclusive.

userid, key
designates the user identification
(userid) and protection (key)
assigned. The userid and key are
specified as a pair and are entered in
the user directory during the macro
expansion. These must be three char-
acters each and the userid must begin
with an alphabetic character.

Programmer's Note: The userid and
protection key must contain only
alphameric characters. These are A-Z,
0-9, $, # and . Also, each must be
three characters long.

Example: The projected number of
userid-key assignments for the system
is 20, but only 5 userid-key pairs
have been specified. The following
macro may be specified.

i 1]

|RJEUSER| 20,HYE,123,AND,12$,LOW,
| |1a#,PDQ, 444, LRM, 111

L L

e

1

| JOB=integer

| » SYSPRT=char

| » SYSPCH=char

| , SYSUSER=char

| » SYSRIE=char

| [, JOBCARD=routine name]
| [,JOBACK=routine namel
| [, COMMERR=routine namel
| [ BUFNO=1
|[,BUFNO=integer]

1

i
{name} | ROETABL

fon o e i e e G — — o T ——
b e e e e e — — ———— . o—

ot o s e . . s o — —

Operand Field

JOB=integer
specifies the maximum number of remote
jobs that may reside in the central
system concurrently. When this value
is reached, no more remote jobs are
accepted until other remote jobs are
removed from the system. The integer
value specified must be from 1 to 999
inclusive.

SYSPRT=char
identifies a SYSOUT class for printed
output at the central installation.
All SYSOUT data sets of remotely sub-
mitted jobs must use this character
for printed output.

SYSPCH=char
identifies a SYSOUT class for punched
output at the central installation.
All SYSOUT data sets of remotely sub-
mitted jobs must use this character
for punched output.

SYSUSER=chaxr
identifies the SYSOUT class for output
to be passed to a user-written output
routine for processing. If the work
station supports a user-written output
routine, it receives all output in
this data set for processing. If the
work station supports the user exit,
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but the option is not exercised, or
the work station does not support a
user exit, (e.g., the 2780) output
identified with this output class is
printed at the remote work station.

SYSRJIE=char
identifies the SYSOUT class assigned
to RJE at the central installation.
This class must be reserved for the
ucge of RJE only. 1If locally submitted
jobs place output in this class, the
output is deleted. It is recommended
that *he user assign the RJE SYSOQUT
class in the range of 0-9.

Programmer's Note: If a user speci-
fies SYSOUT data sets other than those
for printed, punched, or user-exit
output, the data set returned to the
work station is printed. If user-exit
output is returned to a work station
that has no user exit, the output is
printed.

JOBCARD=routine name
is the name of the user-written rou-
tine that examines a remotely sub-
mitted JOB statement, including con-
tinuation cards. This routine name
identifies the entry point of the rou-
tine given control when a JOB state-
ment is received.

JOBACK=routine name
is the name of the user-written rou-
tine that may examine and modify the
job acknowledgment message. This rou-
tine name identifies the entry point
of the routine given control before
the job acknowledgment is sent.

COMMERR=routine name
is the name of the user's routine that
examines communications errors encoun-
tered during RJE operation. The rou-
tine name identifies the entry point
of the routine given control after the
error is found.

BUFNO=1

BUFNO=integer
specifies the maximum number of cen-
tral commands that may be queued for
processing at one time. If this value
is exceeded, all additional central
commands are rejected and must be
resubmitted after the pending commands
are processed. The integer specified
must be from 1 to 100 inclusive. If
this parameter is omitted 1 is
assumed.

Central command queuing is desirable for
installations entering multiple RJE central
commands from the card reader, for example,
to initialize a broadcast data set.
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GENERATION OF THE RJE_LOAD MODULE AND

INITIALIZE PROGRAM

After the completion of stage 2 of operat-
ing system generation, the user must
execute the necessary assemblies and link
edits to create the RJE resident load
module, IHKRJBGN, and the program that
initializes the RJE control tables,
IHKINTAB. (The program that initializes
the brcadcast-message data sets, IHKCDBMI,
does not cdepend upon the RJE macro defini-
tions and was prepared for execution at
system generation time.)

Four steps are required to accomplish
the above. One additional step is required
for each of the three user exits to be
included in the system. Figure 9 shows the
JCL and linkage editor control cards
required for these steps. Following is a
description of each step.

STEP 1 - assembles the RJE macros and
places the object module produced
(IHKAARJE) in a temporary data set
(RJETEMP) from which it will be
link edited to SYS1.TELCMLIB in a
later step.

STEP 2 - is necessary if the JOBCARD user
exit is to be included. The user-
written routine is assembled and
placed in RJETEMP with the name
specified in the RJETABL macro in
STEP 1.

STEP 3 - is necessary if the JOBACK user
exit is to be included. The user-
written routine is assembled and
placed in RJETEMP with the name
specified in the RJETABL macro in
STEP 1.

STEP 4 - is necessary if the COMMERR user
exit is to be included. The user-
written routine is assembled and
placed in RJETEMP with the name
specified in the RJETABL macro in
STEP 1.

STEP 5 - linkage editing of four modules
created in the preceding steps
from RJETEMP to SYS1.TELCMLIB is
accomplished.

Note: The following labels will be flagged
as unresolved at the end of this step,

IHKABLSD
IHKAASTO
IHKCMDSV
IHKWTRSV

and the names assigned to the user exits if
any are included. These unresolved link-
ages do not affect the generation of the
RJE system.



STEP 6 -

STEP 7 -

(At this point all modules needed
in this step are on SY¥Sl.
TELCMLIB.) This step link edits
all preassembled RJE resident
nodules and the output of STEPS 1,
2, 3, and 4 to create the RJE
resident load module, IHKRJBGN,
and places it on SYS1.LINKLIB.

The linkage of all resident
modules is triggered by including
(by use of the INCLUDE card) the
RJIE modules IHKAARJE and IHKABLST.
The module IHKAARJE, generated
from the RJE assembly macros, con-
tains external references by which
the linkage editor includes all
user—exit routines. The preas-—
sembled resident module IHKABLST
contains external references by
which all other preassembled resi-
dent modules are also included.
NCAL must not be specified.

creates the program for initializ-
ing the RJE control tables.
IHKAARJE and IHKCDINI are included

fror SYS1.TELCMLIB. The resulting
program is placed on SYS1.LINKLIB
and named 1HKINTAB with entry
point IAKCDINI. NCAL must be
specified.

Note: The following labels will be flagged
as unresolved at the end of this step:

IHKABLCGD
IHKAASTO
IHKCMDSV
IHKWIRSV

and the names assigned to the user exits if
any are included. These unresolved link-
ages do not affect the generation of the
RJE system.

Note: If any one of the RJE macro specifi-
cations is changed after the link-edits
have been completed, STEPS 1, 5, 6, and 7
must be redone. If any of the user-exit
routines is changed, the step(s) involved
(i.e., 2, 3, #) plus steps 5 and 6 mrust be
redone.
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SAMPLE JCL
a T
//RJIEASLE | JOB | (JOB card parameters)
4 |
T v
//STEP1 | EXEC | ASMFC
1 1
¥ T
//ASM.SYSPUNCH | DD | DSNAME=RJETEMP (IHKAARJE) ,DISP=(NEW, KEEP)
d L
T 1
// | | SPACE=(TRK, (10,1, 2)) ,UNIT=23xxXx, VOLUME=SER=XXXXXX
1 1
T Ll
//ASM.SYSIN | DD | *
Il 1
RJE macro statements
Ve
T T
//STEP2 { EXEC | ASMFC
1 i
L} L]
//ASM.SYSPUNCH | DD | DSNAME=RJETEMP (name of user-exit routine),
1 1
| k)
7/ | | DISP=0LD, VOLUME=REF=%*.STEP1.SYSPUNCH
+ 1
//ASM.SYSIN | DD | *
L. 1
input for user-exit routine
/*

//STEP3 format as in STEP2 for second user-exit routine

VA

//STEPY4 format as in STEP2 for third user-exit routine

/%
//STEPS i EXEC 1 PGM=LINKEDIT, PARM=(XREF,LIST,DC,NCAL,LET)
//SYSLMOD 1 DD I DSNAME=SYS1.TELCMLIB,DISP=0OLD

/*

//SYSLIB i DD i DSNAME=RJETEMP, DISP=(QLD,DELETE) ,UNIT=23xXx,
// i i VOLUME=SER=XXXXXX

//SYSUT1 i DD i SPACE=(TRK, (10,10)) ,UNIT=SYSDA

//SYSPRINT i DD I SYSOUT=A

//SYSLIN i DD I *

INCLUDE SYSLIB(IHKAARJE)

— vk e ke s e e s . e e ke . e — e — e — b — i e e e el w— . — v — b s e e ey . b . s o vl e . s . e, e i i e s e b, s . wanrs, . e, e

NAME

IHKAARJE (R)

INCLUDE SYSLIB(name of first user exit)

NAME
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name of first user exit (R)

e e b

sFigure 9. Sample Job Control Language (Part 1 of 2)
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] 1
| INCLUDE SYSLIB(name of second user exit) |
L 4
1} A
| NAME name of second user exit(R) |
L i |
T 1
| INCLUDE SYSLIB(name of third user exit) ]
L J
) 1
| NAME name of third user exit(R) |
k 1
| /* !
3 T T 1
| //STEP6 | EXEC | PGM=LINKEDIT, PARM=(XREF,LIST,DC) |
L 'y iy 4
) ) 1 1
| //SYSLMOD | DD | DSNAME=SYS1.LINKLIB,DISP=OLD i
L | [l 4
[ ) ] L) a
| 7/SYSLIB | DD | DSNAME=SYS1.TELCMLIB,DISP=0OLD |
[ [l ] 4
1] T ] 1
| //SYsSuT1 | DD | SPACE=(TRK, (40,10)),UNIT=SYSDA |
[l i 'y d
1 r 1} 1
| //SYSPRINT | DD |  SYSoUT=a |
L ) { 4
13 ¥ ] 1
| //SYSLIN | DD | * |
b L L {
i INCLUDE SYSLIB(IHKAARJE) |
1 H 4
) b
| INCLUDE SYSLIB(IHKABLST) |
L d
r ]
| ENTRY IHKRJIBGN |
L 4
13 1
| NAME IHKRJIBGN(R) [
p |
| 7* |
t T T 1
| 7/STEP7 | EXEC | PGM=LINKEDIT, PARM=(XREF,LIST,DC,NCAL,LET) |
L 1 1 ]
13 1 T 1
| //SYSLIB | DD | DSNAME=SYS1.TELCMLIB,DISP=0LD |
L 4 I 4
] bl ] a
| 7/SYSLMOD | DD | DSNAME=SYS1.LINKLIB,DISP=OLD |
L 1 } : .’
1) | 1
| 7/S¥YsSuUT1 | DD | SPACE=(TRK, (10,10)) ,UNIT=SYSDA i
L 1 } ¥ |
T ) ] 1
| //SYSPRINT | DD | SsYsouT=a l
1 1 4
1 ] |
//SYSLIN | DD | * |
L 1 5
q
| INCLUDE SYSLIB(IHKAARJE) |
1 . 4
¥ 1
| INCLUDE SYSLIB(IHKCDINI) |
L 4
r 1
| ENTRY IHKCDINI |
L 4
1] 1
i NAME IHKINTAB (R) |
t 1
|/ |
{1 N |
[ | 1
| Notes: |
| |
| 1. The SPACE parameter for the SYSPUNCH data set in STEP1 is more than adequate for |
| assembled RJE macros. This parameter should be altered as necessary to provide |
| sufficient space for the user-written routines. |
| I
| 2. This seven-step job requires 120 records on SYS1.SYSJOBQE reserved for the initia-|
) tor. If a smaller amount was specified at system generation (60 records is the |
| default), the number should be changed with an R00,'120' response to the message |
i IEF432A SPECIFY JOB QUEUE PARAMETERS at IPL. |
L J
Figure 9. Sample Job Control Language (Part 2 of 2)
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INITIALIZE RJE TABLE AND MESSAGE DATA SETS

This utility program prepares a new and
initialized copy of the RJE control tables
and/or the broadcast-message data sets on
disk.

There are 2 groups of RJE data sets
requiring initialization.

Group 1 contains the RJF controi tables.
These are:

SYS1.IBKFSTB

SYS1.IHKJEDTB
SYS1.IHKUDRTB
SYS1.IHKTDRTB

Fastable (jobs)

Jed table (jobs extcnded)
User directory

Terminal directory

Group 2 contains the BRDCST and MSG
texts and their directories.

These are:
SYS1. IHKTXTTB

SYS1.IHKMSGSL
SYS1.IHKBRDSL

BRDCST-MSG texts
MSG directory
BRDCST directory

Before the RJE system is used, both
groups of data sets must be initialized.
After both data sets have been initialized,
it is possible to reinitialize either group
independent of the other. This allows
changing the size of the control tables in
Group 1 without altering the Group 2 tables
(the Group 2 table size is fixed) or moving
either of the tables to a different posi-
tion on the DASD. See Note, in the section
Cataloged Procedures for RJE.

Depending upon the requirements, the
utility includes any or all of the
following:

STEP 1
a) a SCRATCH for the data scts
involved.
b) an UNCATLG for each data set if
necessary.

STEP 2 - initialization of the control
tables data sets.

STEP 3 - initialization of broadcast-
message data sets.
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SCRATCHING THE DATA SETS

IEHPROGM, with the SCRATCH statement, is
used to scratch the o0ld data sets when
reinitializing. It is not necessary at
initial creation of the data sets. For
additional requirements to use IEHPROGM see
IBM System/360 Operating System: Utili-
ties, Form C28-6586

v -
Name |Operationj|Operand
4 4

|

| DSNAME=name,

{ {VOL=23x¥=serial number,
| | PURGE
1 L

¢
[namel | SCRATCH

I S ——

[ . e S

Group 1 and/or 2 may be scratched.

Note: When the IEHPROGM utility is used
and the SCRATCH utility control statement
is specified with the VTOC, PURGE, and SYS
keywords, all data sets that have names
beginning with the letters SYS and having a
P as the nineteenth character of the name
will be deleted, since data set names with
these characteristics are created by the
operating system itself.

UNCATALOGING THE DATA SETS

IEBPROGM, with the UNCATLG statement, is
used to uncatalog data sets. This is used
only when the unit or volume is being
changed for either group of data sets.
data sets must be scratched before
reinitialization.

The

) L) T
|Name |Operation|Operand
L 1 L

b s e e o

1 T T
| [(name] |UNCATLG |DSNAME=name
L 1 i

INITIALIZING THE RJE CONTROIL TABLES

IHKINTAB is used to initialize the control
tables. In addition to the EXEC statement,
the input stream for IHKINTAB includes:

e A DD statement named SYSABEND specifying
an output device in case of an abnormal
end.

» A DD statement for each of the four data
sets, containing the tables, in the fol-
lowing form:



b) SYS1.IHKFSTB

see JOB=integer

see maxuser-integer

[} T L] 1 1
| //ddname | DD { DSNAME=name, DISP=(NEW, CATLG) , |
1 i 4 H |
] T L) ! 1
| /77 | | SPACE=(a, (b,c)) ,UNIT=23xx |
[l i I 1 A 4
§ T T T 1
| /77 | | VOLUME=SER=XXXXXX ,DCB=(DSORG=DA) |
i i L d
H : 1
| ddname=IHKFSTDD, IHKJEDDD, THKUDRDD, THKTDRDD |
i I
| SPACE(a, (b,c)) |
| |
| a) SYS1.IHKFSTB a=24 |
| SYS1.IHKJEDTB a=98 I
| SYS1.IHKUDRTB a=18 |
| SYS1.IHKTDRTB a=68 |
| I
| SYS1.IHKJEDTB see JOBrinteger |
| SYS1.IHKUDRTB \ |
| SYS1.IHKTDRTB see RJETERM [
| c) c=5 |
L 4

b=integer+l
b=integer+l
b=integer

b=no. of RJIETERMs

INITIALIZING THE BROADCAST-MESSAGE DATA
SETS

IHKCDBMI is used to initialize the broad-
cast and message data sets. In addition to
the EXEC statement, the input stream for
IHKCDBMI includes:

* A DD statement named SYSABEND specifying
an output device in case of an abnormal
end of job.

e A DD statement for each of the three
data sets associated with the broadcast
messages and delayed messages as
described below:

I T 1 1
| //IHKTXTDD | DD | DSNAME=SYS1.IHKTXTTB,DISP=(NEW, CATLG), |
1 1 I8 i |
r ] v 1
| Vo4 | i SPACE=(60, (251,20)) , UNIT=xXXXX, |
8 1 4 |
) L} L} L)
l 7/ | | VOLUME=SER=xxxxxX, DCB= (DSORG=DA) |
L 4 1 4
r T T i " 1
| // IHKMSGDD | DD | DSNAME=$5YS1.IHKMSGSL, DISP=(NEW,CATLG), |
L 4 1 . 1
r T ] | . 1
| /77 | | SPACE=(750, (1,1)) ,UNIT=XXXX, |
L 4 i 4
) ] i ? L)
| V4 | | VOLUME=SER=XXXXXX |
b t t - =
| //IHKBRDDD | DD | DSNAME=$YS1.IHKBRDSL, DISP=(NEW, CATLG), |
[ 1 4 4
L} ¥ T i : a
| 7/ | | SPACE=(400,(1,1)) ,UNIT=xxXxX, |
IS [l i i d
¥ L v : |
| 7/ i t VOLUME=$ER=XXXXXX |
L 1 L J
Note: A change in the size of the data set macros is changed, IHKCDBMI should be

is made by a change in the macro definition
of IHKAARJE. A change is necessary to
alter the provision for number of jobs,
users, terminals, or lines in the system.

If any change is made to decrease the
number of terminals, or if the orxrder of
terminals as specified in the RJETERM

executed. Otherwise, delayed messages
existing prior to the RJE assembly may be
sent to the wrong terminal.

Caution: When IHKCDBMI is executed, all
delayed messages and broadcast messages are

| purged.
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SAMPLE CODING FORM

r |
[ |
| |
| |
L J
¥ ] T L) b
{ 1. | //30B1 | JoB 1 1
t } + t .
{ 2. | vs/sTEPL | EXEC | PGM=IEHPROGM |
L 1 1 1 1
r T T L] a
| 3. | //SYSPRINT | DD | SYsouT=a 1
L L L 1 4
T L] T Ll |
{ 4. | s/pD1 | DD | VOLUME=SER=111111,DISP=OLD,UNIT=2311 i
} } + 1 i
| 5. | //SYSIN | DD |+ |
I + t + 1
| 6. | | SCRATCH | DSNAME=SYS1.IHKFSTB,VOL=2311=111111,PURGE |
L J | 1 4 1
LB v T 1} 1
| 7. | | SCRATCH | DSMNAME=SYS1.IHKJEDTB,VOL=2311=111111,PURGE I
L Il i 4 . ¥ |
1) L | | L) 1
| 8. | | SCRATCH | DSNAME=SYS1.IHKUDRTB,VOL=2311=111111,PURGE |
L § 1 4 4
[ ) T ¥ T . 1
9. | | SCRATCH | DSNAME=SYS1.IHKTDRTB,VOL=2311=111111,PURGE |
L i i 4 4
L L T L |
{ 10. | | SCRATCH | DSNAME=SYS1.IHKTXTTB,VOL=2311=111111,PURGE |
I8 ) | R 1 d
I L] T T R}
| o11. | | SCRATCH | DSMAME=SYS1.IHKMSGSL,VOL=2311=111111,PURGE i
L 1 4 L 4
L ] ) 1 T 1
| 12. | | SCRATCH | DSNAME=SYS1.IHKBRDSL,VOL=2311=111111,PURGE |
t + + } i
| 13. | /% | | |
3 t t + 1
| 14. | //STEP2 | EXEC | PGM=IHKINTAB |
1 [ 4 L d
[} T L 1 b}
| 15. | //SYSABEND | DD | sYsouT=a I
L 1 | 1 N}
1 T T h] 1
| 16. | //IHKFSTDD | DD | DSNAME=SYS1.IHKFSTB,DISP=(NEW,CATLG), I
[ 1 L 4 d
¥ T Ll L a
I 7. | /7 | | SPACE=(24,(11,5)),UNIT=2311, |
[ i L 4 4
1) T 1 T |
| 18. | /7 | | VOLUME=SER=111111,DCB=DSORG=DA |
L 1 1 1 d
r T T T |
| 19. | //IHKJEDDD | DD | DSNAME=SYS1.IHKJEDTB,DISP=(NEW,CATLG), I
L (1 L 'y d
1 Ll T L) |
| 20. | /7 I | SPACE=(98, (11,5)),UNIT=2311, |
L L L 1 J
L} T T 1 |
| 21. | 7/ | | VOLUME=SER=111111,DCB=DSORG=DA |
L 1 L 1 J
|} T 1 T L}
| 22. | //IEKUDRDD | DD | DSNAME=SYS1.IHKUDRTB,DISP=(NEW,CATLG), |
L L 1 L d
1 ] 1] T 1 a
| 23. | 7/ | | SPACE=(18,(15,5)),UNIT=2311, |
L [ L I i
T 1 L} T ¥
| 24. | 77 | | VOLUME=SER=111111,DCB=DSORG=DA |
L i i 1 d
) T ) b ) ]
| 25. | //IHKTDRDD | DD | DSNAME=SYS1.IHKTDRTB, DISP=(NEW,CATLG), i
1 L 1 1 4
L] LB ] 1
| 26. | 77 | | SPACE=(68,(15,5)),UNIT=2311, 1
L 1 A 1 J
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SAMPLE CODING FORM (Continued)

L} 1
i 1
| |
| |
lf ¥ i) ] "}
| 27. } 27/ | | VOLUME=SER=111111,DCB=DSORG=DA |
(B 1 i 4 4
[ | ) ¥ T ! B
| 28. | //STEP3 | EXEC | PGM=IHKCDBMI 1
I 'y [l 4 - 1
L B L] L} T 1
| 29. | //SYSABEND | DD | sYSouT=A |
L L 1 } . — 4
r ] LB 1] : : a
{ 30. | //IHKTXTDD | DD | DSNAME=SYS1.IHKTXTTB,DISP=(NEW,CATLG), [
L 4 1 | 4
1 L L] 1 : 1
| 31. | /7 | | SPACE=(60,(251,20)),UNIT=2311, |
b i 1 4 i 4
T T T ] : : a
| 32. | 7/ | | VOLUME=SER=111111,DCB=DSORG=DA _ |
L 1 L 4 4
r T T T ; 1
{ 33. | //IHKMSGDD | DD | DSNAME=SYS1.IHKMSGSL,DISP=(NEW,CATLG), |
L [ 1 1 4
T ) ] ] : 1
| 34. | 27/ | | SPACE=(750,(1,1)),UNIT=2311, i
L 1 L 4 J
[} L] T L} . a1
| 35. | 7/ | | VCLUME=SER=111111 |
k + t + ; ; 1
| 36. | //IHKBRDDD | DD | DSNAME=SYS1.IHKBRDSL,DISP=(NEW,CATLG), |
t L 1 i : : .|
1) ] L] [] N

| 37. | 7/ | | SPACE=(400,(1,1)),UNIT=2311, |
L i 4 4 . § |
T [} T i) 1
| 38. | // | | VCLUME=SER=111111 |
L L L 1 J

INITIALIZATION OF ALL DATA SETS ON SAME

UNIT
STATEMENT
1. Job card
2. Execute Utility program (IEHPROGM)
from library
3. Define output device for output
messages
4. Indicate permanently mounted
volume
5. Begin input stream
6-9. Scratch RJE control tables data
sets
10-1i2. Scratch broadcast-message data
sets
13. End of SYSIN
14. Execute program to initialize RJE
Ccontrol Tables data sets
15. Define output device for abnormal
end output
16-27. DD statements defining RJE control

tables data sets. (Allocation for
10 jobs in the system at a time,
15 users, and 15 terminals)

28. Execute program to initialize
broadcast-message data sets

29. Define output device for abnormal
end output

30-38. DD statements defining broadcast-
message data sets.

CATALOGED PROCEDURES FOR RJE

RJE operation requires one or more proce-
dures cataloged in SYS1.PROCLIB. Omne of
these procedures must be referred to when
the RJE task is started and stopped at the
central system. This procedure contains
those JCL statements required by the
operating system and the central RJE sys-
tem. The name of the procedures must begin
with the characters RJE.

Example: Figure 10 shows a procedure
illustrating the following statements and
the descriptions keyed to them.

In the first statement, RJE names the
procedure and is used as the procedure name
on the START command at startup. IHKRJIBGN
must be specified as the program name on
all RJE procedures. (See Appendix B for
algorithm to determine size of the RJE
region.)

Default options for the OS job scheduler
invoked by RJE may be specified in the PARM
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field of the EXEC statement. If default
options are not specified in the PARM
field, RJE will supply a default value (in
parentheses). The default options for the
0S job scheduler are positional parameters
within the PARM field; that is, all options
must be specified prior to the one that is
to be changed. 1In this example, SYSDA has
been changed to 2311.

(1) Parameter Options - One-byte field
specifies whether account numbers or
programmer names are required on JOB
statements (C'0'):

C'0' - account numbers or programmer
names not required.

c'1l' - fail all jobs that do not spec-
ify a programmer's name.

C'2' - fail all jobs that do not spec-
ify an account number.

C'3' - fail all jobs that do not spec-
ify an account number and pro-
grammer name.

(2) Default priority - Priority assigned
to a job when it is not specified on
the JOB statement (C'00°').

(3) Default time limit (C*'999').

(4) Default SYSOUT primary quantity -.
Number of tracks to be assigned to
system output data sets when no other
specification is made (C'030').

(5) Default SYSOUT secondary quantity
(Cc'010").

(6) Interpreting priority - Dispatching
priority assigned to this 0S job
scheduler while interpreting a job
(C*249%).

(7) Default region size - Size of the
region that will be requested for a
step when no region size specification
is made in the EXEC statement
(C*050').

(8) Command authorization - Specifies dis-
position of commands (0OS commands and
RJE central commands - not RJE work
station commands) read from this input
stream (C'3'):

C'0' - Execute the command
C'1' - Display the command and execute
it
C'2' - Display the command, but do not
execute it until advised by
operator.
C'3'" - Ignore the command
(9) Label Processing - (C'2'):
C'0*' - Bypassed label processing (BLP)
will be treated as no label.
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C'l' - BLP will be treated as bypass
label.

C'2' - Request instructions from
operator.

(10) Default SYSOUT device name - Name of
the unit to be used for system output
data sets if no UNIT parameter was
specified in a system output DD state-
ment (CL8'SYSDA').

Statements 1 through 4 are required by
the routine that initiates system tasks and
must be coded as shown.

Statements 5 through 11 are required for
RJE direct access storage tables and must
be coded as shown.

Statements 12 through 15 are the DD
statements for the SYSIN data sets. This
procedure assumes a four line network. One
SYSIN DD statement is included for each
line. The xxxxxx is the serial number of
the volume reserved for SYSIN data. The
23xx represents any direct access device
supported by the operating system. The
space for any one SYSIN data set is con-
trolled by the value of the secondary allo-
cation parameter in the SPACE parameter (20
in this example). The system provides the
secondary allocation fifteen times.
Depending upon the requirements of the
installation, the secondary allocation
parameter may be increased or decreased.
The block size must be 80, 160, 240, 320,
or 400 bytes (400 in this example). If no
block size is specified, 80 is assumed.

The name specified for the DD statement
must be the name designated in the RJIELINE
assembly macro. The DISP parameter is
coded as shown.

Statements 16 and 17 are the DD state-
ments for the line. This example describes
two line groups, each including two lines.
The UNIT parameter contains the physical
address of the lines.

Note: The user must be aware of the sig-
nificance of specifying blocked SYSIN data
in the RJE procedure, and must make sure
that the BLKSIZE and LRECL parameters in
the Data Control Block (DCB) of his problem
program are consistent with the SYSIN
blocking. The simplest way to assure this
is to omit these parameters from the DCB of
the program. The Queued Sequential Access
Method (QSAM) will pick up these parameters
from the data set header and deblock the
data. If the program is using the Basic
Sequential Access Method (BSAM), the pro-
gram must check the BLKSIZE and LRECL in
the DCB after OPEN and must do its own
deblocking.



—

Ll L 1 1
| 1. | //RJE | EXEC| PGM=IHKRJBGN|,REGION=80K, |
1 1 L L ; 4
T L] T L 1
| |\ 7/ | | PARM='000999030010249050322311" |
L i L L 1
1) 1 ¥ L) a
| 2. | //IEFRDER | DD | DUMMY i
t + + + !
{ 3. | //IEFDATA | DD | UNIT=23xx,VOLUME=SER=XXXXXX, I
L J ! [} 1 4
1 3 ] T L] 1
| 4 I | SPACE=(80, (500,500) ,RLSE,CONTIG), |
[ L 1 L 4
T t t T . )
i | 77 | | DCB=(BUFNO=2, LRECL=80, BLKSIZE=80, RECFM=F, BUFL=80) I
L L L 1 d
[ ) T ¥ ] )
| 4. i //IEFPDSI | DD | DSNAME=SYS1.PROCLIB,DISP=(OLD,KEEP) |
[} [ L L d
r T 1 L : a
| 5. } //IHKFSTDD | DD | DSNAME=SYS1l.IHKFSTB,DISP=0OLD,DCB=DSORG=DA |
1 1 1 L d
[ ] 1 Ll T R
{ 6. | //IAKJEDDD | DD | DSNAME=SYS1.IHKJEDTB,DISP=OLD,DCB=DSORG=DA ]
1 [l 1
T ] "
7. i //IHKUDRDD | DD | DSNAME=SYS1.IHKUDRTB,DISP=0LD,DCB=DSORG=DA |
L L 1 - d
1] T ) a
| 8. | //IHKTDRDD | DD | DSNAME=SYS1.IHKTDRTB,DISP=0OLD,DCB3=DSORG=DA |
t 1 + ! : ¥
3 T T T ;|
| 9. | //IHXTXTDD | DD | DSNAME=SYS1l.IHKTXTTB,DISP=0LD,DCB=DSORG=DA |
L L i ] 4
1 ] ) T A
| 10. i //TIHKMSGDD | DD | DSNAME=SYS1.IHKMSGSL,DISP=0LD ]
L i 1 [l ]
T T k) ) a
| 11. | //IHKBRDDD | DD | DSNAME=SYS1.IHKBRDSL,DISP=OLD |
L L L L J
[} T L T 1
| 12. | //DuMDD1 { DD | DISP=(OLD,KEEP), I
L [ L i i |
r ] T L) hl
| 4 | | VOLUME=SER=XXXXXX,SPACE=(TRK, (5,20)), I
L L 1 [} . 1
1 3 ] 1 ) 1
| | 77 | | UNIT=23XX,DCB=BLKSIZE=400 |
L L l 1 . d
1 3 T L] L § 1
| 13. | //DUMDD2 { DD | DISP=(OLD,KEEP), [
L 1 L L ; 1
1] T =T T " 1
| | 77 i | VOLUME=SER=XXXXXX,SPACE=(TRK, (5,20)), |
L '} L L |
[ ) | L 1 1
| | 77 | | UNIT=23XX,DCBE=BLKSIZE=400 |
L 1 L 1 ; 4
I L) ] ] H a
| 14. | //DUMDD3 | Db | DISP=(OLD,KEEP), ]
L L 1 1 4
1 ) T pg L} hi
{ i 77 | | VOLUME=SER=XXXXXX,SPACE=(TRK, (5,20)), |
L 1 L [ d
i 1 1] 1 )
| | 77 | | UNIT=23XX,DCB=BLKSIZE=400 ]
L 1 L L 4
) ) T T 1
| 15. | //DUMDDY4 | DD | DISP=(OLD,KEEP), |
L. L 1 I 4
L 3 1 L] i . 1
| | 77 | | VOLUME=SER=XXXXXX, SPACE=(TRK, (5,20)), |
L 1 L [ d
v L] LD T 1
i | 77 i | UNIT=23XX,DCB=BLKSIZE=400 |
L 1 L 1 1
] ] 1 T )
| 16. | //CPUGRP | DD | UNIT=0BA |
3 | { { .|
| 4 | DD | UNIT=0BB I
L L i 4 I
[ ] ] T Ll 1
| 17. | //B2780GRP | DD | UNIT=0CA |
L i i 4
1] ¥ 1 1
1 Vo4 | DD | UNIT=0CB I
L L L J
Figure 10. Example of RJE Cataloged Procedure
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USER_EXITS

Remote Job Entry provides three exits in
the central system allowing the user to
insert special processing routines. These
routines must save registers when they are
entered. The address of an 18-word save
area for this purpose is passed in register
13. WwWhen the routines finish processing
they restore the registers to their entry
values and return control to the address in
register 14.

JOBCARD EXIT

The JOBCARD user exit allows a user-written
program to examine each remotely submitted
JOB statement and to alter its operand
field. Neither the jobname nor the opera-
tion field can be changed. The address of
the JOB card is passed to the user routine
in register 1. JOB continuation cards are
passed to the user routine in the same way
by subsequent entries. Control must be
returned to the system before further pro-
cessing of the job entry. The user exit is
passed a //null statement if job statement
continuation is expected but not received.

COMMERR EXIT

The COMMERR user exit allows a user-written
program to assume control after RJE has
unsuccessfully exhausted its retries fol-
lowing a line error. When the user gets
control via the exit, register 1 contains
the address of the Data Event Control Block
(DECB) associated with the line in error.

The user may issue any BTAM macro
(except OPEN and CLOSE) in this exit. The
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associated WAIT macro instruction, however,
degrades the performance of the RJE system.
The user-written routine also can interro-
gate the BTAM line erxrror block and take
appropriate action. If a multidropped work
station is permanently in error, CHGNTRY
macro instructions may be issued to skip
that work station in the polling and
addressing lists. If entries are skipped,
they are restored to the list when the
central system is restarted with the START
command.

control returns to the system after the
error is examined and desired action is
taken.

JOBACK EXIT

The JOBACK user exit allows a user-written
program to examine and alter the text of
the RJE job acknowledgment message (message
IHK117I) before it is sent to the user.
This routine also may construct its own
message containing up to 59 characters.

The additional message is sent following
the RJE constructed acknowledgment.

The text address of the RJE constructed
message is passed to the routine in regis-
ter 1. The JOBACK routine must provide its
own 59-byte buffer to construct an addi-
tional message. If no additional message
is constructed, the routine returns control
to the system with a nonzero return code in
register 1. If an additional message is
constructed by the routine, the address of
the message is passed in register 1 with a
zexro return code in register 15 when con-
trol returns to the system.



OPERATOR AWARENESS

A BTAM system—-to-operator message is dis-—
played for the central operator whenever an
irrecoverable communication error occurs.
In addition, error counts for each line are
displayed for the central operator. For
each line, BTAM keeps an error count forx
data check, for intervention required, and
for nontext time-out. BTAM also records
the number of transmissions occurring on
the 1line. The user may specify threshold
values for these counters when the RJE sup-
port is assembled. If any one of the three
error counters reaches its threshold count
before the transmission threshold count is
reached, a message is displayed for the
central operator. This message identifies
the line and gives all three error counts
and the transmission count. After the mes-
sage is displayed, the error counts and the
transmission count are added to accumula-
tors, and the counters reset to zero. The
central operator may display the value of
the accumulators at any time with the SHOW
LERB command. The accumulators for omne
line or for every supported line may be
requested. These accumulators are reset to
zero each time the central system starts

up.

Note: If the transmission count reaches
its threshold count before any error count,
the counters are added to the accumulators
and reset to zero. No message is
displayed.

ERROR RECOVERY PROCEDURES

When BTAM has exhausted its error retries
at the central system, a permanent line
error exists. BTAM posts the error to RJE
and displays a message to the central
operator. At an IBM System/360 work sta-—
tion, when a permanent line error exists, a
message is displayed for the remote opera-
tor; at a 2780, an alarm is sounded.

The remote operator procedures required
after an irrecoverable error depend upon
the remote work station and are described
in detail in the sections on the individual
work stations. In general they involve
resubmitting only that portion of the
remote input stream for which the central
system has not returned a written
acknowledgment.

Note: RJE does not inhibit any facility
provided for error recovery in IBM Binary
Synchronous Communications System.

COMMUNICATION SERVICEABILITY FACILITIES

SYSTEM_RESTART

A restart condition results when an irre-
coverable error occurs at the central sys-
ter requiring the supervisor to be
reloaded.

The RJE system records each complete
logical element (either a job entry or a
work station command, see Figure 11) when
it is received and returns a response ack-
nowledging its receipt. After an uncor-
rectable erroxr, all acknowledged logical
elements will be recovered by the central
system. When the work station restarts the
user must resubmit only the unacknowledged
input.

It is possible for an uncorrectable
error to occur after a group of logical
elements are received, but before the ac-
knowledgments are sent. To handle this,
the central system returns any pending ac-
knowledgments when RJE is restarted, and
the work station becomes active. Following
the acknowledgments, a message indicating
that a restart occurred at the central sys-
tem and that work station restart proce-
dures are required, is sent. By checking
the acknowledgments at restart time, the
work station user determines what input
must be resubmitted. Any remote jobs that
are executing (as opposed to waiting) when
the failure occurs are processed at restart
time, the same as locally submitted jobs.
That is, the remaining portion of the job
is processed in the flush mode, and all
output, including the diagnostics asso-
ciated with the flush mode processing, as
well as any valid output generated before
the failure, is returned to the remote work
station.

) h
|- RISTART |
|e- LOGON (commands) |
oo OUTPUT |
|oa JED |
|7/ NAME JOB [
|7/ STEP EXEC |
{7/DD1 DD |
|7/DD2 DD (job entry) |
|7/SYSIN DD* |
| . |
| . I
| . |
|- LOGOFF (command) |
L J
Figure 11. Logical Elements of an Input

Stream
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CENTRAL RESTART PROCEDURE

The procedure followed to restart RJE at
the central system includes three steps:

1. The condition causing the error is
corrected;

2. The operator reloads the supervisor;

3. The operator issues the START comrmand
for RJE.

These three steps restart the RJE sup-
port in the central system. RJE provides
the necessary information to the work sta-
tions to ensure that no information is
lost.
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WORK STATION RESTART PROCEDURE

The restart procedure is initiated at 2
work station by submitting an RJSTART com-
mand. After the work station has received
all pending responses, the operator resub-
mits only that input for which he has not
received a response.

The work station restart procedure after
a central system failure is similar to the
restart procedure after an irrecoverable
line error. The primary difference is that
after a system failure, an in-process out-
put data set is written from the beginning
rather than from the last valid block. The
procedures for specific work stations are
described in the sections on remote work
stations.



The IBM System/360 serves as an RJE sup-
ported work station. The IBM System/360
BOS/BPS Remote Job Entry Work Station Pro-
gram is supplied for this function. This
program operates in conjunction with the
central system and observes the required
RJE communication conventions. Either BOS
or BPS may be used as a supervisor.

Input submitted at the work station is
transmitted to the central system. All
JECL statements are sequence checked to
reduce unproductive transmissions. Output
directed to the work station is routed to a
specified output device or passed to a
user-written output routine via the user
exit provided. The operator has the abili-
ty to interrupt receipt of output.

MACHINE AND DEVICE REQUIREMENTS

A System/360 used as a work station
requires at least 16K bytes of main storage
and, in addition to the minimum configura-
tion required by the BOS or BPS supervisor,
a line printer, a card punch, and a 1052
printer-keyboard are required also. The
System/360 must be connected to a communi-
cation line via an IBM 2701 Data Adapter
Unit with Synchronous Data Adapter, Type
II, equipped for EBCDIC transparent opera-
tion. The dual communication interface
special feature is supported. A user-
written output routine is required for out-
put operations on any other output device.
To support Remote Job Entry operation with
a user-written routine, a System/360 with
at least 24K bytes of main storage is
required.

COMMUNICATION CONSIDERATIONS

The System/360 work station communicates
with the central system by point-to-point
contention over either a switched or non-
switched communications line. The 2701
Data Adapter Unit provides the actual at-
tachment of the work station to the line.
All transmissions between the central sys-—
tem and a remote System/360 are in EBCDIC
transparency. Communication with the
central system proceeds in three modes:
monitor, receive, and transmit.

Monitor mode is entered from either
transmit or receive mode. In the monitor
mode, the work station is waiting for input
from the line, card reader, or
printer-keyboard.

SYSTEM/360 WORK STATION

Receive mode is entered when there is
output available for the work station. In
receive mode, the work station reads output
from the line. It continues reading from
the line until it receives an end-of-data
indication from the central system or until
the operator discontinues the output. Wnen
the end-of-data indication is received or
the operator intervenes to discontinue the
output, the station enters the monitor
node.

Transmit mode is entered at work station
startup and when there is input available
at the work station. In transmit mode, the
work station writes to the liimne. It con-
tinues writing to the line until it sends a
complete job entry or encounters a logical
end-of+file in the input stream. When a
logical end-of-file indication is received
from the card reader, or a complete job
entry is transmitted, monitor mode is
entered to test for available output from
the central system. If output is avail-
able, it is received at this time.

Transmit mode will be reentered after
receiving an EOT from the central system if
receive mode was entered after transmission
of a complete job entry. If receive mode
was entered by an end-of-file indication,
operator intervention is required to reen-
ter transmit mode.

INPUT AT THE WORK STATION

Input is accepted from the card reader
or a 1052 printer-keyboard. Acceptable
input consists of job entries and work sta-
tion commands. Work station commands other
than the RISTART command may be entered by
either the card reader or the printer-
keyboard. The RJSTART command must always
be entered at the card reader. However, a
correction of a previously entered command
may be entered by either the card reader or
the printer-keyboard. The only acceptable
entries from the printer-keyboard are work
station commands, other than RJSTART, and
corrections to statements in error. A
correction made at the printer-keyboard
will replace the statement in error.
However, if an error is caused by omission
of a statement, the oritted statement may
be entered from the printer-keyboard, but
the statement which is replaced by this
correction will be lost. Therefore, if an
error is caused by omission of a statement,
it is necessary to correct it from the card
reader.

System/360 Work Station 81



Commands may be entered at the printer-
keyboard without interfering with a job
stream entered from the card reader. This
feature enables a particular user to LOGON
at the printer—-keyboard, enter commands,
and LOGOFF, without affecting the user
logged on at the card reader. The follow-
ing special rules govern the handling of
this feature:

e If a user logs on at the card reader
and a LOGON is submitted at the
printer-keyboard, the LOGON submitted
at the printer-keyboard is effective
only for input submitted at the
printer-keyboard, i.e., input submitted
up to an end-of-file (space EOB). It
will not affect the card reader input
stream. The LOGON submitted at the
card reader is retransmitted, and dis-
played if the option is selected, fol-
lowing the input entered at the
printer-keyboard or after a LOGOFF is
subnitted from the printer-keyboard.

e A user may LOGON at the printer-
keyboard and transmit a job stream only
if there is no user logged on at the
card reader.

e A user may LOGOFF at the printer-
keyboard only if he logged on at the
printer-keyboard.

e An invalid LOGON statement results in
an error message sent from the central
system (see Messages Sent to the Work
Stations) and an RJE work station mes-
sage, 6095. If the command was sub-
mitted from the card reader, a
corrected statement must be submitted
from the card reader.

The operator can request that all JECL
statements entered through the card reader
be displayed prior to transmission. They
are displayed on either the printer-
keyboard or the line printer. The facility
and device are selected with the User Pro-
gram Switch Indicators (UPSI). Specifica-
tion of this and other facilities requested
in this manner is described later (see UPSI
Specification).

Note: Any message text must be entered in
uppercase from the remote printer-keyboard.

SEQUENCE CHECKING

All JECL statements are sequence checked
and displayed (according to the display
option chosen at program loading time)
prior to their transmission. This sequence
check ensures the proper relationship of
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RISTART, LOGON, and LOGOFF commands to the
other input. In a valid sequence of input
from the card reader:

1. The RJSTART command must be the first
statement submitted in the input
stream at work station startup.

2. The LOGON command, CONTINUE commangd,
RJEND command, or null statement may
follow an RJIJSTART command in the input
stream.

3. The LOGON command follows the RJSTART
command if the user desires access to
the central system. Any valid combi-
nation of -work station commands and
job entries may follow the LOGON
command.

Incorrect sequence results in a require-
ment to correct or bypass the statement in
error. The operations specified in .each
JECL statement are checked for validity.

An invalid operation at this point also
results in a requirement to correct or
bypass the statement. With the exception
of the termid parameter of the RJISTART
statement, the operands of the JECL cards
are not checked. Errors encountered in the
input stream are displayed to the operator
if the display option is selected.

OUTPUT TO THE WORK STATION

Output directed to the work station is
either job output or messages. Job output
is directed to the printer, the punch, or a
user-written output routine. Each job out-
put data set received is directed to the
device associated with the SYSOUT class
specified in its DD statement. SYSOUT
classes are assigned to devices when the
central system is assembled. Output data
sets not specified as one of the classes
assigned for printed, punched, or user-exit
output are printed at the work station.
Data sets not defined as SYSOUT are written
at the central installation.

Carriage control for printer output may
be specified by a control character as the
first byte of each record. Either machine
code or ASA control characters are allowed.
If no control characters are specified for
the data set, the output is single spaced
with a skip to channel 1 when channel 12 is
sensed in the carriage control tape.
Stacker select for punched output may also
be specified with a control character as
the first byte of each record. Either
machine code or ASA control characters are
acceptable. If no control characters are
specified, stacker 1 is selected.



If the output is to be written by a
device other than the printer or the punch,
a user exit is provided. Output data sets
are passed to the user-written output rou-
tine for processing if they are identified
by the SYSOUT class assigned for user
exits. Physical records of up to 400 bytes
are passed to the user-written routine.
Messages are directed to either the 1052
printer—keyboard or the line printer. The
message device is selected with the UPSI
card.

Note: If punched output is to be sent to a
1442 card read punch, all punched output
should be specified as deferred to prevent
any possibility of punching into input
cards.

OPERATING PROCEDURES

WORK STATION STARTUP

To start RJE operation, the operator
loads the RJE Work Station Program. The
operator should follow the program—-loading
procedures for his system. The first data
card must be the RISTART command. For
detailed program-loading procedures see IEM
Systen/360 Basic Operating System: Control
Programs and Assembler Operating Guide,
Form C24-3450, or IBM System/360 Basic Pro-
gramming Support: Basic Tape System
Operating Guide, Form C24-3391. The
RISTART command may be followed either by
input to be sent to the central system or
by an end-of-file indicator. If the work
station is connected to the central system
over a switched line with manual dial, a
message is displayed when the operator is
to call the central system. If the work
station has the Auto Call special feature
installed, this phone number is coded as a
parameter on the RISTART command. When
contact is made with the central system,
the RJISTART command is transmitted. With
the acknowledgment of this command, the
operator receives all pending messages and
immediate job output directed to users at
the work station. A user may gain access
to the central system by submitting a LOGON
command, or may monitor for output from the
central system. The only statements which
may follow the RISTART command are:

1. The LOGON command to allow user access

2. The CONTINUE command to specify dispo-
sition of discontinued output

3. The RJEND command to terminate RJE
activity of the work station

4. The null statement to indicate a tem-
porary end-of-card input.

UPSI SPECIFICATION

The user indicates the operating options
that he desires by setting bits 0-2 in the
UPSI card. These options include:

1. The device on which JECL and corrected
statements are to be displayed,

2. The device on which message output is
to be displayed.

The desired options are specified by the
bit settings:

1. If bit 0 is set on (1), JECL and
corrected statements are displayed on
the l1line printer.

2. If bit 1 is set on (1), JECL and
corrected statements are displayed on
the printer-keyboard.

3. If bit 2 is set on (1), messages are
displayed on the printer-keyboard. If
bit 2 is not set on (0) messages
appear on the line printer.

Note: If neither bit 0 nor bit 1 is set
on, there is no display of JECL and
corrected statements. If both bit 0 and
bit 1 are set on, JECL and corrected state-
ments are displayed on the line printer.

The UPSI card for the work station pro-
gram is coded in the following manner:

/7 UPSI nnn

where nnn are the bits 0-2 required for the
operation of the work station program. For
a complete explanation of the UPSI card,
refer to BOS or BPS Programmer's Guide.

THE NULL STATEMENT

The null statement is provided for the
System/360 work station to indicate end-of-
file on the card reader. It must be the
last card of an input stream. When this
statement is read, the card reader is ef-
fectively closed, but communications are
still maintained with the central system.

Operator intervention is required to
resume input from the card reader after the
null statement has been read (see Printer-
Keyboard Procedures).

The null statement is coded with the
identifying characters (..) in columns 1
and 2 and all remaining columns blank.
This statement has no effect on a user's
session. If a user is logged on when a
null statement is read, he remains logged
on.
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PRINTER-KEYBOARD PROCEDURES

There are four control functions
initiated by the operator from the printer-
keyboard: discontinuing output, signifying
card reader input, signifying printer-
keyboard input, and signifying end-of-file
on the card reader after an error. These
functions are initiated by the operator
pressing the request key on the printer-
keyboard and replying with a nonnumeric
reply- to the request message (07023).
the message 6999A appears, the operator
enters the appropriate reply to initiate
the function he desires (see RJE Messages,
for replies to the 6999A message).

When

If the operator has indicated printer-
keyboard input, after receiving the 6999
message, he enters the desired commands
with an EOB at the end of each command.
After entering the last command, a blank
and an EOB must be entered to signify end
of input.

DISCONTINUING OUTPUT

Output can be discontinued by operator
intervention. An intervention request is
made by pressing the request key on the
1052 printer-keyboard and entering a non-
numeric reply to the request message
(0702A). When the operator intervention
message (6999A) is displayed, the operator
responds by entering a D to discontinue
output. Once output is discontinued, no
other output is transmitted to the work
station until the disposition of the dis-
continued output is specified by the CON-
TINUE command.

CONTINUING OUTPUT

Disposition of discontinued output is
specified with the CONTINUE command (see
CONTINUE). oOutput is discontinued if:

1. The remote operator requests
discontinuation.

2. A change in form number is found at
the central system.

3. An irrecoverable error occurs during
an output operation.

If conditions one or two occur, the dis-
position of the output is specified with
the CONTINUE command. Condition three
requires error recovery procedures.

ERROR RECOVERY PROCEDURES
At a System/360 work station, facilities

are provided to recover from both communi-
cation errors and local device errors.
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Operator intervention may be necessary to
correct the condition causing the error.

If the error cannot be corrected in an
allowable interval, the central system log-
ically detaches the work station from the
RJE system. In addition, if the work sta-
tion is connected over a switched line, the
central system breaks the connection.

In the case of a local 1I/0 device error,
with the exception of the card reader,
normal BOS/BPS messages inform the operator
of the need for intervention. The opera-
tor's reply to the message indicates how
the error is to be corrected.

If an error occurs on the card reader, a
message (6012) is issued to inform the
operator that intervention is required.
Communications are maintained with the
central system. To resume card reader
input, the operator communications proce-
dures should be follwed (see Printer-
Keyboard Procedures). If the problem can-
not be corrected, operator communication
procedures should be initiated to close the
card reader (see Printer-Keyboard
Procedures).

Irrecoverable communication errors
result when communication is lost with the
central system because of either line
errors or a central failure. 1In either
case, the work station is logically
detached by the central system and restart
procedures are necessary. The response
received when restart procedures are
executed indicates whether the error was
due to a line error or to a central
failure.

To terminate RJE operation because of an
error, the operator must reply with an 8 to
any message except those issued by the work
station program (those starting with a 6).
On messages issued by the work station pro-
gram, he must reply with a 1 and manually
disconnect the adapter. If no message is
issued, the operator should press the re-
quest key on the printer-keyboard and reply
8 to the request message.

RESTART PROCEDURES

Restart procedures involve regaining
communication with the central system and
submitting an RJSTART command. If the
error occurs during an output operation,
output automatically resumes either where
it was interrupted (after a line error) or
at the beginning of the job (after a cen-
tral failure).

If the error occurs during an input
operation, all unacknowledged input must be
resubmitted.



RJE MESSAGES

6000A

6001A

6002 orxr

RISTART Command Required

Explanation: An error has
occurred that has caused loss of
communication with the central
system. The line has been closed,
and an RJISTART command must be
submitted from the card reader to
reestablish communications.

System Action: The system waits
for the repiy.

Operator Response: The operator
must enter a valid RJISTART command
through the card reader in order
to resume processing. The
following reply is the only valid
response to this message:

A - The RJIJSTART command has been
entered into the card reader.

RISTART Command Invalid

Explanation: The RJISTART command
submitted is invalid.

System Action: The system waits
for the reply.

Operator Response: The operator
must enter a valid RJISTART command
in order to resume processing.

The operator enters one of the
following letter codes to indicate
how he desires to correct the
error:

A - The error is to be corrected
from the card reader.

B - The error is to be corrected
from the printer-keyboard.

On a switched line the operator
has approximately three minutes to
enter a reply.

6002A LOGON, RJEND, or CONTINUE
Required

Explanation: Input submitted was
either in error or out of
sequence. A LOGON, &RJEND, or
CONTINUE command is required. The
LOGON command is required if input
is available for transmission to
the central system. The RJEND
terminates RJE activity at the
work station. The CONTINUE
command is entered if output was
discontinued.

6003A

System Action: The system waits
for a reply from the printer-
keyboard, or, if the message does
not require a reply, for input
from the printer-keyboard.

Operator Response: If the message
requires ‘a reply, the operator
enters one of the following codes
to indicate the corrective action
taken:

A - The error is to be corrected
from the card reader.

B - The error is to be corrected
from the printer-keyboard.

C - Bypass input in card reader
until a LOGON, RJEND, or
CONTINUE command is found.

If the message does not require a
reply, the operator may enter the
correction through the
printer-keyboard followed by an
EOB or enter a space EOB to
indicate that the command is to be
ignored. On a switched 1line, the
operator has approximately three
minutes to enter the reply.

Invalid JED Continuation, JED-JOB
Sequence, or No JOB Card

Explanation: This message
indicates that a statement other

than a continuation card follows a
continued JED statement, a JOB
card does not follow a JED
statement, or there is no JOB
card.

System Action: The system waits
for a reply from the printer-
keyboard, or, if the message does
not require a reply, for input
from the printer-keyboard.

Operator Response: The operator
enters one of the three codes to
indicate the corrective action
taken:

A - The erxror is to be corrected
from the card reader.

B - The error is to be corrected
from the printer-keyboard.

C - Bypass the job associated with
the error in the card reader
until a JECL or JOB statement
is found.

On a switched line the operator

has approximately three minutes to
enter the reply.

System/360 Work Station 85



6004 or

6005
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6004A Invalid JECL Operation

Explanation: This message
indicates that a JECL statement
with an undefined operation has
been submitted. If the operator
can recognize the intended
operation, he should correct it;
if he cannot, he should have the
statement bypassed.

System Action: The system waits
for a reply from the printer-
keyboard, or, if no reply is
required, for input from the
printer-keyboard.

Operator Response: If the message
requires a reply, the operator
enters one of three codes to
indicate the corrective action
taken:

A — The error is to be corrected
from the card reader.

B - The error is to be corrected
from the printer-keyboard.

C - Bypass input in the card
reader until the next JECL or
JOB statement is found.

If the message does not require a
reply, the operator may enter the
correction through the
printer-keyboard followed by an
EOB or enter a space EOB to
indicate that the command is to be
ignored. On a switched line the
operator has approximately three
minutes to enter the reply.

Central System has Aborted Input

Explanation: The central system
has aborted input from the work
station and has sent a message
explaining why the input was
aborted. (For details on messages
received, see Messages Sent to
Work Stations.)

System Action: The system waits
for input from the line, or for
the operator to initiate input
from the card reader or
printer-keyboard.

operator Response: The operator
inspects the message and takes the
indicated action. To resume input
the operator must follow the
procedures under Printer-Keyboard
Procedures.

6010

6011A

6012

6999A

Lial

kExplanation: This message is
issued on manually dialed lines at
the time the operator may start
dialing the number.

System Action: When the number
has been dialed, the system opens
the line.

Operator Response:
dials the number.

The operator

Open Failure

Explanation: The attempt to open
the line has failed.

System Action:
for the reply.

The system waits

Operator Response: The operator
enters one of the following codes
to indicate the action desired:

5 - Retry the OPEN.
0 or 1 - Cancel the program.

Intervention Required on Card
Reader

Explanation: An error has
occurred on the card reader that
required operator intervention.

System Action: The system waits
for operator communications to be
initiated.

Operator Response: The operator
corrects the problem on the card
reader, if possible, and initiates
operator communications procedures
to resume card. reader input (see
Printer-Keyboard Procedures). If
it is not possible to correct the
problem, operator communication
procedurses must be initiated to
signify end-of-file (..null card)
on the card reader (see
Printer-Keyboard Procedures).

On a switched line, these actions
must be accomplished within
approximately three (3) minutes in
order to maintain communications
with the central system.

Operator Intervention Request
Recognized

Explanation: This message is
displayed when a request for
operator intervention can be
serviced.



System Action: The system waits
for a reply.

Operator Response: The operator
enters one of the following codes
to indicate the type of
intervention desired:

A - Input is available at the card
reader.

B - Commands are to be submitted
from the printer-keyboard.

D - Discontinue receiving output
(this includes job output and
messages).

E - Generate end-of-file on the
card reader. This response is
accepted only when
intervention on the card
reader (6012) has been issued.

N - Ignore the request.

Note: After a 6012 message has
been issued, A and E are the only
valid replies to this message.
when the E reply is used, and the
reader error occurred in the

middle of an 0S job, the job
should be deleted by submitting a
DELETE command at the
printer—-keyboard. This will avoid
execution of a partial job.

Proceed

Explanation: This message is
displayed as a result of a E reply
to the 6999A message. The work
station is ready to receive
commands from the
printer-keyboard.

Systen. Action: The system waits
for input from the
printer-keyboard.

Operator Response: The operator
enters the desired commands by
pressing the EOB button after each
comnmand. After entering the last
command, he enters a space and an
EOB to indicate that he has
finished using the
printer-keyboard. On a switched
line the operator has
approximately three minutes to
enter each command.
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GENERATING THE RJE WORK STATION PROGRAM

THE RJE ASSEMBLY MACRO INSTRUCTION

The Remote Job Entry Work Station Pro-
gram for a System/360 is constructed by an
assembly and link edit of the RJE macro
instruction. The assembly of the RJE macro
results in an object module. This object
module is then link edited with the user-
written output routine if the user exit is
used. The link-edit step creates the
executable load module which is loaded into
main storage for execution as with any
other problem program. Figures 12 and 13
illustrate this process.

Programmer's Note: In assembly of the RJE
macro, the user must supply an END card
with the transfer address of IHKDBSRT as in
the following example:

END IHKDBSRT

If a user—exit routine is to be included,
the END card of the source deck of the
user-exit routine must not have a transfer
address in the operand field.

[ ] 1
|Operat10n|0perand |
i 4
[ ] 1
| ROE |TERMID=termid i
| | |
| Ir,UEXIT= YES] [ +DISK= YES] |
| |L s OEXIT=NO DISK=NO |
| | |
| Il , PRT=120 ,PCH=20 |
| || »PRT=132 ,PCH=40 |
| |L,PRT=1144 , PCH= PCH=42 |
| | |
| {| ,RDR=01 +DIAL=NO i
| Il ,RDR=20 , DIAL=MAN |
| | ,RDR—HO + DIAL=AUTO |
| {L,RDR=42 |
| | |
| |[,INTRFC=A] [,CODE=A] |
| | L, INTRFC=B + CODE=B |
L L J

TERMID=termid
specifies the RJE name of the work
station. This name must be the same
name that was specified for the work
station when the central system was
created. It is used as a standard
when this parameter is checked in the
RISTART command. It is the only pa-
rameter required if the remaining pa-
rameters are correct as assumed.

UEXIT=YES

UEXIT=NO
UEXIT=YES indicates that a user-
written output routine is to be
included in the RJE work station pro-

gram. A System/360 having more than
16K bytes of main storage is required
if a user-written output routine is
included. If the UEXIT=NO keyword is
coded or the parameter is omitted, the
exit is not provided.

DISK=YES

DISK=NO
indicates whether the configuration of
the work station is disk-resident
(BOS) or not disk-resident (BPS) or
BOS card supervisor. If the parameter
is omitted, a disk-resident system is
assumed.

PRT=120

PRT=132

PRT=144
specifies the maximum number of print
positions available on the line print-
er. If this parameter is omitted, a
print line of 132 characters is
assumed.

PCH=20

PCH=40

PCH=42
indicates the type of punch available
at the work station:

20 specifies an IBM 2520 Card Read
Punch or Card Punch.

B0 specifies an IBM 2540 card Read
Punch.

42 specifies an IBM 1442 Card Read
Punch.

If the parameter is omitted, a 2540

Card Read Punch is assumed.

RDR=01
RDR=20

RDR=40

RDR=42
indicates the type of card reader
available at the work station:
01 specifies an IBM 2501 Card Reader.

20 specifies an IBM 2520 Card Read
Punch.

40 specifies an IBM 2540 Card Read
Punch.

42 specifies an IBN 1442 Card Read
Punch.

If this parameter is omitted, a 2540
Card Read Punch is assumed.
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BOS SYSTEM GENERATION

(END

OPTIONAL
USER EXIT
SOURCE
ASSEMBLER
CONTROL CARDS
END IHKDBSRT
RJE MACRO SYSRES
STATEMENT
ASSEMBLER

CONTROL CARDS

$/360
ASSEMBLE

d ~
7 N -
s, ~ .
e ~
d ™
Vd ~
Vd ~ ~
y ] SYSRES
RELOCATABLE OBJECT
/ MODULES ON CARDS
USER-EXIT OBJECT OR RELOCATABLE
DECK (OPTIONAL) LIBRARY OF SYSRES

WORK STATION
PROGRAM OBJECT
DECK

$/360
LINK EDIT

OBJECT
MODULE

ON CORE
IMAGE
LIBRARY
SYSRES

Figure 12. BOS System Generation
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BPS SYSTEM GENERATION

(END

yd

USER-EXIT
.SOURCE DECK

// ASSEMBLER
[ CONTROL CARDS

/ END IHKDBSRT
RJE MACRO
STATEMENT
ASSEMBLER
CONTROL CARDS

S/360
ASSEMBLE

USER-EXIT OBJECT
DECK (OPTIONAL)

WORK STATION
PROGRAM OBJECT
DECK

S/360
LINK EDIT

yd

LOADABLE
OBJECT MODULE

Figure 13. BPS System Generation

> OPTIONAL
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DIAL=NO

DIAL=MAN

DIAL=AUTO
specifies the type of communication
line used by the work station:

NO specifies point-to-point conten-
tion communication over a non-
switched line.

MAN specifies point-to—-point conten-
tion over a switched line with
manual dialing.

AUTO specifies point-to-point conten-—

tion over a switched line with

the Auto Call special feature

installed on the 2701.

If this parameter is omitted, DIAL=NO
is assumed.

INTRFC=A

INTRFC=B
specifies which interface provided by
the 2701 is to be used when the Dual
Interface feature is installed. If
the parameter is omitted, INTRFC=A is
assumed.

CODE=A

CODE=B
specifies which code i3 EBCDIC when
the dual-code feature is installed on
the 2701. If this parameter is
omitted, CODE=A is assumed.

USER-EXIT INTERFACE

Physical records are passed to a user-—
written output routine via an exit. This
output routine need not save registers upon
entry. The user must set up addressability
for his routine and save any information he
requires for subsequent entries. The entry
point of the routine must be named IHKUSR.
This routine receives control whenever out-
put is available for it. The following
information is passed to the user's
routine:

Register 1 contains the address of a param-
eter list.

Register 14 contains the return address.

Register 1 contains the address of the
parameter list that describes the output
passed to the routine. This parameter is
aligned on a fullword boundary. The format
of this parameter list is:
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< Fullword >
Or T 1
I I I
|Record Type | Record Address |
| | ]
+4} L 4
| _ |
| Physical Record Length |
| |
+8t 1
| _ [
| Logical Record Length |
| |
+12} T .
| |
| Control |
| Character |
{ J
Record Type: A one-byte code in hexadeci-

mal representation indicating the type of
record:

F1 - Fixed blocked records

F2 - Fixed unblocked records

F3 - Variable blocked records
F4 - Variable unblocked records
F5 - Undefined records

00 - End of File

FF - End of Job

Record Address: The address of the physi-
cal record passed to the routine.

Physical Record Length: The length (a
binary value) of the physical record passed
via the user exit.

Logical Record Length: The length (a
binary value) of the logical records when
fixed length records are passed via the
user exit.

Control Character: A one-byte code (hexa-
decimal representation) indicating the type
of control characters.

Fl1 - Machine code control characters
F2 - ASA control characters
F3 - No control characters

Note: The logical record field should be
ignored with variable and undefined record
types.

SUPERVISOR ASSEMBLY CONSIDERATIONS

Operation of the RJE support at a remote
System/360 work station depends upon the
following parameters specified in the macro
instructions for generating a supervisor:

1. SUPVR Macro Instruction
CR=YES
indicates that operator-initiated
communication is used with the
1052 printer-keyboard.




IOCFG Macro Instruction

DVE=n
n must be specified as at least 2
for RJE operation.

BSC=YES
must be specified to include
binary synchronous communication
interrupt handling and error
recovery routines in the
assembled supervisor.

BTAB=n
n must be at least 1 for RJE
operation.

SYMUN Macro Instruction

Since the device assignments are fixed
for RJE operation, symbolic units may
be assigned at system generation so
that no ASSGN cards will be required
when the Job Control cards are sub-
mitted for RJE operation. The follow-
ing assignments are used:

SYs001
must be assigned to the card
reader used for RJE input.

5YS002

must be assigned to the card
punch used for RJE punched
output.

SYS003

must be assigned to the line
printer used for RJE printed
output.

SYSoou

must be assigned to the 2701 Syn-
chronous Data Adapter used for
RJE communication.

SYSLOG

must be assigned to the 1052
printer-keyboard.

For a complete explanation of proce-
dures involved in generating a super-
visor, refer to IBM System/360 Basic
Operating System: System Generation
and Maintenance, Form C24-5060; IBM

System/360 Basic Programming Support:

Programmer's Guide, Form C24-3354; and
IBM System/360 Basic Programming Sup-
port: System Generation and Main-

tenance, Form C24-5061.
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The IBM 2780 Data Transmission Terminal
(Model 1 or 2) is a supported work station
in the RJE system. It provides input and
output capability over common carrier com-
munication lines via binary synchronous
communications procedures. Model 1 sup-
ports card input and printer output. Model
2 supports card input, printed output, and
punched output. The special features
required for either model of the 2780 used
for RJE processing are the following:

1. EBCDIC Transmission Code

2. EBCDIC Transparency

3. Print Line (either 120-character or
l4b-character)

4. Automatic Turnaround (Model 2 only)

5. Extended (Enquiry-ENQ) Retry
Transmission

In addition, the following special fea-
tures are supported, but not required:

1. Multipoint Line Control
2. Multiple Record Transmission

For a description of the various
switches, lights, and controls, the user is
referred to IBM 2780 Data Transmission Ter-—
minal -- Component Description, Form
A27-3005.

OPERATING PROCEDURES

Normal Operation

Sending Input

After powering up the 2780 according to
procedures in the 2780 manual, an RJISTART
card is placed in the card reader. If no
further input is to be sent and punched
output is expected, blank .cards are placed
behind the RISTART card to trigger the Auto
Turnaround feature. If no punched output
is expected, no cards follow the RJISTART.
If additional input is to be sent, a LOGON
card and the additional input follow the
RJISTART.

When the input has been placed in the
reader, the mode switch is placed in the
"transmit transparent" position, and if
there are no blank cards following the
input data (no punched output is expected),
the EOF button must be pressed. If punched
output is expected, the Auto Turnaround
feature must be activated by pressing the
Auto Turnaround button (the button will
light when active). If the connection is
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via a switched line, the number must be
dialed at this time. After the line con-
nection is made, the start key must be
pressed to transmit the data.

The 2780 sends all the cards in the
reader before performing line turnaround to
look for output from the central system.
The audible alarm will be triggered either
by reading a blank card (by the Auto Turna-
round feature on the Model 2) or by reading
the last card if the EOF key has been
pressed. This alarm will sound until it is
turned: off either by receiving output from
the central system or by operator interven-
tion. If line turnaround is triggered by
running out of cards (implies no Auto Turn-
around), only the printer will be ready to
receive output..

Receiving Output

When the 2780 receives an EOT after
receiving a complete transmission, the au-
dible alarm sounds unless the reader is in
ready status. The alarm is turned off when
the 2780 receives an ENQ from the central
system signifying more output, or when the
operator presses the stop key causing the
2780 to drop ready status. The start keys
for the printer and reader/punch must be
pressed to return the 2780 to ready status.

Discontinuing Output

Output in progress may be discontinued
at any time by pressing the stop key (on
the reader/punch). After output has been
discontinued, the central system will
accept input, but no output will be sent
until a CONTINUE command is received. The
CONTINUE command allows three options so
that discontinued output may be either:

1. restarted from the beginning of the
data set,

2. continued with the SYSOUT block con-
taining the last block transmitted, orxr

3. deleted by the options specified in
the CONTINUE command.

Special Forms Output

Oucput requiring special forms or cards
is automatically discontinued by the cen-
tral system before it is transmitted, and a
message giving the required form or card
number is sent from the central system to
the 2780.
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Printer

For printed output, the required forms
must be placed in the printer and a CON-
TINUE command must be transmitted from the
2780 reader. Upon receipt of this command
the central system transmits the output.

Punch

For punched output, the required blank
cards must be placed in the hopper (if Auto
Turnaround is to be triggered). If Auto
Turnaround is not active, a CONTINUE state-
ment should be submitted to trigger the
Auto Turnaround feature. After the CON-
TINUE command is received, the central sys-
tem transmits the output to the punch. If
the punch is not ready, output is discon-
tinued, and a CONTINUE command is issued to
continue transmitting. There can be no
punched output if the Auto Turnaround fea-
ture is not active.

Preparing More Input

While output is being written on the
printer, the operator may load and ready
the reader to send more input (unless Auto
Turnaround is active). Since the work sta-
tion is already in the active or processing
state (see States of Work Stations), no
RJISTART command is submitted. Unless the
work station is in the inactive state, or
unless the work station is in the process-
ing state and a new user desires access to
the system, no LOGON command is required.
When the output to the printer is finished,
the 2780 may send input. If the output is
being received at the punch (or the print-
er, if Auto Turmaround is active), the
operator must wait until the output has
been completed. Then, after removing the
punched output (if any) and blank cards,
the operator may reload and prepare the
reader to transmit input. On a switched
line the reader must be readied within
approximately three minutes to prevent the
central system from disconnecting the line.

Error Recovery Procedures

In general the detection of any permanent
line I/0 error at the central system will
cause the terminal to be disconnected.

When this happens, the line connection must
be reestablished (for a switched l1line) and
the RJISTART and LOGON commands must be
resubmitted along with the last unacknowl-
edged input. A line error message will be
returned along with the RJISTART accepted
message. Other errors and their associated
recovery procedures are described below.
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Failure During Input

when the 2780 card reader fails (jams,
etc.), the condition should be corrected
and the card reader and printer brought to
ready status. On a switched line recovery
must be made within approximately three
minutes for input to be resumed according
to the error recovery procedures defined in
the 2780 manual. If the time required to
ready the reader exceeds three minutes on a
switched line, an RJIJSTART and a LOGON com-
mand are required to resume input opera-
tions, and all unacknowledged input must be
resubmitted. If the Auto Answer feature is
present and active on a switched line, the
line will be disconnected within 21
seconds, not three minutes, if recovery is
not made within that time. For this
reason, the Auto Answer feature should
normally be off while operating RJE.

Aborted Transmission

The central system will abort data
transmission if an RJSTART or LOGON command
is missing. The 2780 will drop ready sta-
tus; the INCP light will be turned on, and
the audible alarm will sound. No_message
will be returned to indicite the error.

The omitted command and all input must be
resubmitted.

Three Minute Time-Out

When a 2780 attached to a switched line
stops transmitting input or receiving out-
put for any reason (e.g., all input trans-
mitted, all output received, card jam,
forms check, discontinue operation, etc.),
a three minute time-out period is
initiated. If no further transmission in
either direction occurs during this time-
out period, the system will disconnect the
2780. A reconnection and an RJSTART card
is required to resume RJE activity at this
time. Any partially submitted job (for
example, in the case of a card jam) must be
completely resubmitted. If the Auto Answer
feature is active for the work station,
this three minute limit is reduced to 21
seconds. As noted above, Auto Answer
should normally be off while operating RJE.

Carriage Control Limitation

The range of carriage control functions
for the 2780 is less than that provided for
local printers. Specifically, the 2780
does not provide skips past channel 8, nor
space suppression. When using the 2780 for
remote output, these carriage control func-
tions should be avoided. If they are
requested, they will result in a single
space.



Input Stream Flushed

when an error causes the central system
to flush the entire input stream being
transmitted from the work station, one of
the following messages will be returned to
the 2780:

IHK114I MAX JOBS EXCEEDED jobname
IHK140I INVALID USERID LOGON
IHK141I INVALID PROTECTION KEY LOGON
IHK142I INVALID TERMID RJSTART
IHK1431I INVALID JOBNAME JOB
IHK1441I DUPLICATE JOBNAME jobname
IHK145I NO JOB CARD
{RJSTART}
IHK1471I REQD PARAMETER MISSING |LOGON
RISTART
IHKi148I ILLEGAL DELIMITER | LOGON
{ RISTART
IHK150I UNDEFINED KEYWORD | LOGON
SYSIN
IHK161I OUT OF SPACE |SYS1.SYSJOBQE
IHK162I SYSIN LIMIT EXCEEDED jobname
Q MGR RJE ABORTED
IHK163I DISK ERROR )Q MGR [jobnamel

volume-serial
jobname ddname

The recovery procedures for each of these

messages are described in the section Mes-
sages Sent to Work Stations.

Failure While Receiving OQutput

Unit Failure

When the printer or punch fails, the
condition should be corrected. On a
switched line, if the problem can be
corrected and the 2780 can be brought to
ready status within three minutes, a CON-
TINUE command may be transmitted, and the
output will resume according to the option
specified in the CONTINUE command. If
recovery requires more than three minutes,
the connection must be reestablished and an
RISTART command must be transmitted. The
interrupted data set can then be trans-
mitted from the point of interruption. On
a nonswitched line there is no time limit,
and the output may be requested via a CON-
TINUE command.

Note: If punched output is to be received,
blank cards must follow the CONTINUE com-
mand to trigger the Auto Turnaround
feature.

Unit Not Ready

If the central system tries to transmit
to a device that is not in ready status,
the audible alarm sounds, and the TERM
ADDRESSED light comes on. Follow the pro-
cedures outlined under Unit Failure for
recovery procedures.

Central Failure

If the central system fails while output
is in progress, the terminal is placed in
an inactive status. When the central sys-
tem comes back on line, submit an RJISTART
command. The message ABNORMAL CENTRAL
CLOSEDOWN is returned with the RJISTART
acknowledgment message. After these mes-
sages, output that was in progress at the
time of the failure is resumed from the
beginning. If a remotely submitted job of
a higher priority than the partially
returned job completes after the central
system is reactivated, but before RJE is
restarted, immediate output from the higher
priority job will be returned before the
interrupted output is transmitted.

Testing the RJE System

If it is desirable to test the system to
check that transmissions are being
received, a message may be sent to the
sending work station. If it is returned,
the system is in working order (i.e., the
user may send himself a message, and if he
receives it on the printer, the system is
working properly).

Recommended Operating Suggestions

To minimize the recovery effort in case of
an error, the following procedures are
recommended to the 2780 operator:

1. The RISTART and LOGON commands may be
submitted separately to insure that
they are correct.

2. Job input streams should be limited to
a few jobs in order to reduce the num-
ber that must be resubmitted in case
of an input error that requires the
central system to flush the entire
input stream.

3. Remote Job Entry operations on the
2780 are in "transmit transparency"”
mode at all times.

4. TIf punched output is expected, it is

reconrmended that the Auto Turnaround
feature be triggered by blank cards
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and then that the user wait for the
output. The end of output is sig-
nalied by the audible alarm, and at
this time more input may be submitted
if desired. If it is urgent that more
input be submitted, discontinue out-
put. Then the desired input can be
submitted. The Auto Turnaround fea-
ture must be used to get punched
output.

Unless it is certain that no punched
output is going to be sent, the fol-
lowing steps should be performed
before submitting input:

a. Press the STOP button.

b. Press the NPRO button (to flush
cards).

c. Set mode switch to OFFLINE and
back to TSM TRSP (to drop ready
status on the printer and the
punch).

d. Ready the printer.

e. Place the input cards and blank
cards in the hopper.

f. Press the Auto Turnaround and the
START buttons, respectively.

If it is certain that no punched out-
put is expected (always the case for a
Model 1), follow steps a through 4,
above, and then place the input cards
in the hopper, press the End-of-File
and START buttons, respectively.

For expected punched output, when Auto
Turnaround has not been used, place
blank cards in the hopper, and press
the Auto Turnaround and START buttons
to ready the punch for the output that
is to be received.

Unattended 2780 operation on a
switched or multipoint line is not
recommended. On a switched line, the
operator must correct an input failure
(card jam, etc.) within three minutes
or the entire job must be resubmitted.
Although no recovery time limit exists
for work station failures on a multi-
point line, the line remains logically
attached to the work station until the
error is corrected. During this
period other work stations on the line
are denied access to the system.



The IBM 1130 Computing System with the IBM-
supplied RJE program is a supported work
station. The 1130 RJE program operates
under the supervision of the 1130 Disk Mon-
itor System Version 2, and observes the
required RJE communication conventions.
Input submitted at the work station is
transmitted to the central system. Output
directed to the work station is routed to a
specified output device or to a user-
written routine. The operator has the
ability to interrupt receipt of output.

MACHINE AND DEVICE REQUIREMENTS

The RJE program for an 1130 work station
requires an 1131 CPU, including a console
printer-keyboard, with a single disk
storage drive and at least 8K words of core
storage. The minimum configuration con-
sists of a card reader, a card punch, and a
line printer with a 120-character print
line. The 1130 System must be connected to
a 1200-2400 bit-per-second line via a Syn-
chronous Communications Adapter in binary
mode.

A user—-written routine may specify out-
put on any available output device. 2An
1130 system with 16K words of core storage
is required to support a user-written rou-
tine. Data directed to the user-exit is
stored on disk and can be processed by
another user program after RJE is
terminated.

COMMUNICATION CONSIDERATIONS

The 1130 RJE Work Station Program provides
the standard RJE communications interface
to the RJE communications network using
SCAT2 and SCAT3 binary synchronous communi-
cations subroutines to provide the follow-
ing capabilities:

1. Point-to-point contention operation on
leased lines.

2. Point-to-point operation on switched
networks.

3. Multipoint operation with the 1130
System as a slave station.

All data transmissions between the cen-
tral processor and a remote 1130 are in
EBCDIC transparent mode except headings,
which are transmitted in normal (non-
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transparent) mode. Communication with the
central processor proceeds in three modes:
monitor, receive, and transmit.

Monitor mode is entered from either
transmit or receive mode. In monitor mode,
the work station waits for input from the
line, card reader, or console keyboard.

Receive mode is entered when output is
available for the work station. In receive
mode, the terminal reads output from the
line until it receives an end-of-data indi-
cation from the central system or until the
operator discontinues the output. When an
end-of-data indication is received or the
operator intervenes to discontinue the out-
put, the work station enters monitor mode.

Transmit _mode is entered at work station
startup and when input is available at the
work station. In transmit mode, the work
station writes to the line. It continues
writing to the line until it has encoun-
tered a logical end-of-file (null statement
or RJEND command) in the input stream.

If monitor mode is entered from transmit
mode with a logical end-of-file indication,
transmit mode is not entered again until
operator intervention indicates that more
input is available.

COMMUNICATION CONSIDERATIONS FOR SWITCHED
LINES

If a switched communication line is inac-
tive for a period of approximately 21
seconds, the central RJE program discon-
nects the line. This can be caused by
three situations:

1. The remote RJE program cannot maintain
the connection when an error on an
output device is not corrected within
the specified time.

2. The remote RJE program cannot maintain
the connection when a user-written
routine fails to return control within
the specified time.

3. The remote RJE program is waiting for
an operator response. Wihen requested
to reply to some RJE messages, the
operator must enter his response
within the specified time. In some
cases, the operator has approximately
three minutes to reply (see Operator
Messages section for detailed
information).
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INPUT AT THE WORK STATION

Input is accepted from the card reader, the
console keyboard, and from one or more disk
storage units.

Job entries and work station commands
are acceptable input from the card reader.
No JECL statements are seguence checked.
The first statement at work station startup
must be an RISTART command submitted from
the card reader.

The only valid input from the console
keyboard is work station commands. Input
is accepted from the console keyboard
between jobs (only in a point-to-point 1line
configuration) from the card reader when
the operator has indicated that he has such
input to submit. The 1130 Work Station
Program checks this input for the JECL
identifier (.. followed by at least one
blank) only.

Input is also accepted from one or more
disk storage units. A special 1130 RJE
control card (.. DATA) is defined to con-
trol this function. This control card may
be placed in the card input stream or on
disk. It contains information allowing the
RJE program to read input alternately from
the card reader and from disk. Data to be
read from disk must be stored there prior
to RJE processing. This data must be
stored in 80-character records in 8-bit
packed code format (eight records per sec-
tor), in consecutive sectors. After read-
ing this input to end of file, the RJE pro-
gram resumes reading from the card reader.

Note: If a user is logged on at the card
reader or disk and another LOGON command is
submitted from the console keyboard, all
pending input at the card reader and/or
from disk will be submitted under the new
LOGON userid. To prevent this, the last
LOGON command, which was submitted from the
card reader, must be subritted as the last
commind from the console keyboard.

OUTPUT TO THE WORK STATION

Output to the work station consists of job
output and messages. Job output, consist-
ing of SYSOUT data sets created by the job,
is directed to the printer, the punch, or a
user—exit routine. Each job output data
set is directed to the device associated
with the SYSOUT class specified in the DD
statement for the output data set. RJE
system messages are directed to the console
printer or the line printer.

Carriage control for printer output may
be specified by a control character as the
first byte of each record. Either machine
code or ASA control characters are allowed.
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If characters not recognized by the equip-
ment or no control characters are speci-
fied, the output is single-spaced with a
skip to channel 1 when channel 12 is sensed
in the carriage control tape.

Stacker Select, for punched output, if
available may be specified by a control
character as the first byte of each record.
Zither ASA or machine code control charac-
ters are accepted. If characters not rec-
ognized by the hardware or no characters
are specified, stacker 1 is selected.

The 1130 RJE Remote Work Station Program
inclades a user—exit routine, which accepts
output data sets directed to it and writes
them on disk in an area reserved by the
user. This routine may be replaced by
another user-written routine to process
data directed to the user-exit and to write
output to any available device.

If no user-written routine is present,
the RJE program writes user-exit data sets
consecutively on disk, each data set begin-
ning at a sector boundary. However, if the
RJ& program is reloaded, data sets pre-
viously written on disk are unprotected and
may be destroyed since any additional user-
exit data sets are written beginning at the
first sector of the reserved area.

The primary output device for messages
is the console printer. The secondary
device is the line printer. The operator
selacts the line printer as the message
device by turning on console switch 0.

Note: Data directed to disk may be
referenced later by 2 .. DATA statement.

To be able to 4o this, the user must define
his data set as fixed blocked or unblocked
with a logical record length of 80 bytes
and no control characters.

OPERATING PROCEDURES

Work Station Startup

To start RJE operation, the operator loads
the 1130 RJE Work Station Program.

The operator should follow the program-
loading procedures for the system. The
first data card must be the RJISTART com—
mand. For detailed program-loading proce-
dures see IBM 1130 Disk Monitor System,
Version 2, Programming and Operator's
Guide, Form C26-3717.

The RJISTART command may be followed
either by input to be sent to the central
system or by an end-of-file indicator
(e.g., a null statement for the card read-
er). If the work station is connected to
the central system over a switched line, a



message 1s displayed indicating when the
operator is to call the central systen.
When contact is made with the central sys-
tem, the RISTART command and all other com-
mands, if any, before the first job entry
(the 0S/360 job with or without the JE
card) or before the end-of-file indicator,
are transmitted. The work station is log-
ically attached to the RJE system with the
acknowledgment of the RJISTART command. The
operator receives all pending messages and
immediate job output directed to users at
the work station. All pending input, if
any, is transmitted or the work station
program monitors the line for output from
the central system. The sequence vf events
is system dependent.

The Null Statement

The null statement is provided for the 1130
station to indicate end of file on the card
reader. It must be the last card of an
input stream. When this statement is read,
the card reader is effectively closed, but
communication is still maintained with the
central system.

Operator intervention is required to
resume input from the card reader after the
null statement has been read.

The null statement is coded with the
identifying characters (..) in columns 1
and 2 and with all remaining columns blank.
This statement has no effect on a user's
session. If a user is logged on when a
null statement is read, he remains logged
on.

Console Keyboard Procedures

There are four control functions initiated
by the operator from the console keyboard:
indicating card reader input, indicating

console keyboard input, discontinuing out-
put, and initiating an abnormal closedown.

These functions are initiated by the
operator pressing the PROGRAM STOP and PRO-

GRAM START keys on the console. When the
message
*J90 OCR=' (Operator Communication Request)

appears, the operator enters the appropri-
ate reply to initiate the function he
desires (see 1130 RJE Messages for replies
to the *J90 OCR=' message).

If the operator has indicated console
keyboard input, a message J93 PROCEED will
be displayed and the KEYBOARD SELECT light
is turned on, at the time when the program
can service keyboard input. The operator
enters the desired commands with an EOF at
the end of each command. After entering
the last command, an EOF must be entered to

indicate end of keyboard input, but the
KEYBOAKD SELECT light must be on when it is
pressed.

An abnormal closedown is initiated by
replying with a T to the 'J90 OCR=' mes-—
sage. This reply causes the work station
program tc be terminated and tiie contents
of main storage to be written on the print-
er. The central system logically detaches
and disconnects the work station, if it is
connected over a switched line.

The work station is also logically
detached from the central system, on a
leased or multipoint 1line, if a line opera-
tion is in progress when the operator
requests the termination, or when the cen-
tral system tries to contact the work sta-
tion, the program has not been reloaded and
the line was idle when the request was
made.

Note: The console keyboard procedure may
not be used if the console keyboard is
already in use. If it is being used, the
message is not printed. However, the PRO-
GRAM START key must be pressed in order to
continue processing.

Discontinuing Output

output can be discontinued by operator
intervention. The operator uses the con-
sole keyboard procedure to initiate the
request and responds by entering a D to
discontinue output.

Output is also discontinued by the 1130
RJE Work Station Program when no user-
written routine is present for output
directed to the user exit, and when one of
the following three errors occurs:

1. No area is reserved for user-exit
output.

2. The area is exhausted.

3. A permanent disk write error occurs.

Once output is discontinued, no other
output is transmitted to the work station
until the disposition of the discontinued
output is specified by the CONTINUE
conmmand.

Continuing Output

Disposition of discontinued output is spec-
ified with the CONTINUE command. Output is
discontinued if the following conditions
occur:

1. The remote operator requests
discontinuation.

2. A change in form number is found at
the central system.

3. ' The remote program requests discon-
tinuation (see Discontinuing Output).
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4. An irrecoverable error occurs during
an output operation.

If conditions one, two or three occur, the
disposition of the output is specified with
the CONTINUE command. Condition four
requires error recovery procedures.

Error Recovery Procedures

At an 1130 work station, facilities are
provided to recover from both communication
errors and local device errors. Operator
intervention may be necessary to correc

the condition causing the error. If the
error cannot be corrected in an allowable
interval, the central system logically
detaches the work station from the RJE sys-
tem. In addition, if the work station is
connected over a switched line, the central
system breaks the connection.

In the case of a local I/0 device error,
a message is always issued except for forms
check on the console printer. This error
causes the FORMS CHECK light to go on, and
the operator tells the system to try again
by turning on console switch 1. The com—
munications on the line are maintained only
if the error is corrected within approxi-
mately 21 seconds.

An error on an I/0 device other than the
console keyboard is always followed by a
message describing what type of error has
occurred. The explanations for the mes-
sages and for the actions to be taken by
the program after the operator's reply are
described in the 1130 RJE Error Messages
section.
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Restart Procedures

Restart procedures involve regaining com-
munication with the central system and sub-
mitting an RJISTART cormand. If the error
occurs during an output operation, output
automatically resumes either where it was
interrupted (after a line error) or at the
teginning of the job (after a central
failure).

If output is written to disk at the time
of a line error and it is not a central
failure, the operator should discontinue
the output and submit a CONTINUE command
with the BEGIN operand.

If the output was written to the punch
or the printer at the time of a line error,
and if it was not a central failure, a dup-
lication of the last transmission block may
occur whcn the program is restarted. The
printer will skip to a new page when RJE is
restarted if the data set being printed is
without control characters.

If the error occurs during an input
operation, all unacknowledged input must be
resubmitted. Furthermore, a line error in
the middle of a job implies that the whole
job must be resubmitted from the beginning.
Before the job can be transmitted again
with the same jobname, the old job, that
which was partiaily sent to the central
system, must be deleted. Unless the error
occurs in the middle of reading JECL, RJE
deletes the job. For errors that occur in
JECL, the operator must delete the job.



1130 RJE ERROR MESSAGES

The

first digit of the messages has the

following meaning:

0 -
1 -
2

Jo1

Ji0

Jli

Error in RJEO0O.

Error in the initializing part of RJE.
Error, during the processing of the RJE
program, that does not require an
operator reply.

Erroxr, during the processing of the RJE
program, that requires a reply from the
operator.

Non-error message.

INVALID CARD

Explanation: This wessage is
issued during work station program
generation. The card containing
the work station information is
invalid or contains invalid
information. (See Generating the
1130 Work Station Program.)

System_Action: The system exits
to the Disk Monitor Supervisor.

Operator Response: The operator
must reload the generation program
and enter a valid card.

INVALID PRINTER

Explanation: Information from the
Disk Monitor System indicates that
the principal print device is not
an 1132 printer or a 1403 printer.

System Action: The system exits
to the Disk Monitor Supervisor.

Operator Response: He may reload
the RJE program after assigning
either an 1132 printer or a 1403
printer as the principal print
device.

INVALID READER

txplanation: Information from the
Disk Monitor System indicates that
the principal I/0 device for the
system is not a 1442 card reader
or a 2501 card reader.

System Action: The system exits
to the Disk Monitor Supervisor.

Operator Response: He may reload
the RJE program after assigning
either a 1442 card reader or a
2501 card reader as the principal
I/0 device.

Ji2

Ji4

J20

J21

LOGICAL DRIVE x NOT 1IN SYSTEM

Explanation: The area on disk
reserved for user-exit data is on
a logical disk drive that is not
present in this RJE run. The
lcgical disk drive asked for
replaces x in the message.

System Action: The systen exits
to the Disk Monitor Supervisor.

Operator Response: He may reload
the RJE program after having
changed the user-exit parameters
or after having introduced the
requested logical disk drive.

DISK ERROR OCR=

Explanation: A permanent error
has been encountered while
attempting to read data from disk
during the initializing part of
the RJE program.

Syster Action: The system
continues according to the
operator response.

Operator Response: The operator
must enter one of the following
codes:

T - Terminate RJE processing by
exiting to the Disk Monitor
and dumping core.

X - Exit to the Disk Monitor.

RISTART MISSING

Explanation: The requirement for
an RISTART command was not
satisfied.

System Action: The system waits
for operator action.

Operator Response: The operator
must enter an RISTART command
through the card reader and press
the PROGRAM START key in order to
resume processing.

.. DATA INVALID

Explanation: A .. DATA statement
contains invalid parameters.

System Action: The system
maintains the line operations.

Operator Response: To continue
RJE processing, the operator must
use the Operator Communication
Request facility (see J90 OCR=).
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J22

J23

J51
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Note: This message is also issued
if the logical disk drive referred
to is not present.

INVALID INPUT

Explanation: The input entered
from the console keyboard does not
start with the JECL identifier
(..) followed by at least one
blank.

System Action: The system waits
for more input from the console
keyboard. J52

Operator Response: The operator
must enter a work station commrand
or press EOF.

INPUT ABORTED BY CENTRAL

Explanation: The central system
has aborted input from the work
station and will send a message
explaining why the input was
aborted. (For details on messages
received, see Messages Sent to
Work Stations.)

System Action: The system waits
for input from the line.

Operator Response: When the
message is received from the
central system, the operator
inspects the message and takes the
indicated action. To resume input
the operator must follow the
procedures listed under Console
Keyboard Procedures.

LINE ERROR OCR=

Explanation: An irrecoverable
error has been encountered while
reading or writing on the
communication line, or the line
cannot be opened.

System Action: The RJE program

closes the communication line if J53
it is open and waits for an

operator response.

Operator Response: The operator
must reply by entering one of the
following codes from the console
keyboard.

A - Input is available at the card
reader. If this option is
selected, the first card in
the card reader must be an
RJISTART command.

On a switched line, the line
must be disconnected before
the restart is tried. If this
is not done automatically, it
must be done by the operator.
He must dial again when the
message J91 ESTABLISH LINE
CONNECTION is issued.

- Exit to the Disk Monitor.

- Terminate RJE processing by
exiting to the Disk Monitor
and dumping core.

H

DISK ERROR INPUT OCR=

Explanation: A permanent error
has been encountered while
attempting to read input from
disk. This message 1is issued only
if a user's disk input is being
read at the time the error occurs.

System Action: Reading of the
input data file(s) and card reader
input is discontinued. Any
available output from the central
system is accepted after the
operator response has been
entered. The system continues
according to the operator's
response.

Operator Response: The operator
must enter one of the following
codes. The re~sponse must be
entered within approximately three
minutes on a switched line.

A - Input is available at the card
reader.

B - Commands are to be read from
the console keyboard.

C - Available output is accepted.
(Any pending keyboard innut is
processed first.)

T - Terminate processing by
exiting to the Disk Monitor
and dumping core.

DISK ERROR OUTPUT OCR=

Explanation: A permanent error
has been encountered while
attempting to write data on disk.
This message is issued only if
user-exit data is being written on
disk by the IBM supplied user-exit
routine.

System Action: Output from the

central system is discontinued.

The system continues as directed
by the operator response.




J54

J55

Operator Response: The operator
must enter one of the following
codes. For switched lines, the
response must be entered within
approximately three minutes.

A - Input is available at the card
reader. (Any pending keyboard
input is processed first.)

B - Commands are to be read from
the console keyboard.

C - Any pending input is
processed. If no pending
input exists, the system will
maintain the line operations.

T - Terminate processing by
exiting to the Disk Monitor
and dumping core.

DISK ERROR OCR=

Explanation: A permanent error
has been encountered while
attempting to read RJE constants
or error messages from disk. If
this message appears, an RJE. error
message may be missing.

System Action: The system
continues according to the
operator response.

Operator Response: The operator
must enter one of the following
codes:

X = Exit to the Disk Monitor.

T - Terminate processing by
exiting to the Disk Monitor
and dumping core.

END OF DISK AREA OCR=

Explanation: The user has failed
to reserve space or has reserved
too little space on disk for
user—exit output data sets.

System Action: Output from the

central system is discontinued.

The system continues as directed
by the operator response.

Operator Response: The operator
must enter one of the following
codes. For switched lines, the
response must be entered within
approximately three minutes.

A - Input is available at the card
reader. (Any pending keyboard
input is processed first.)

J56

J57

B - Commands are to be read from
the console keyboard.

C - Any pending input is
processed. If no pending
input exists, the system will
maintain the line operations.

T - Terminate processing by
exiting to the Disk Monitor
and dumping core.

CARD READER ERROR OCK=

Explanation: An error that
requires operator intervention has
occurred on the card reader.

Systew Action: The systen waits
for the operator's reply.

Operator Response: The operator
must enter one of the following
codes. The response must be
entered within approximately three
ninutes on a switched line.

A - The operator has corrected the
problem and the program will
resume card reader input.

E - The operator could not correct
the problem. The program
assumes reading and
end-of-file (.. null card)
indication on the card reader.

CARD PUNCH ERROR OCR=

Explanation: An error that
requires operator intervention has
occurred on the card punch.

System Action: The system waits
for the operator reply.

Operator Response: The operator
must enter one of the following
codes, within approximately three
minutes on a switched line
connection.

D - The operator could not correct
the problem. Output from the
central system is discontinued
and a .. CONTINUE command must
be transmitted to resume
output.

P - The operator has corrected the

problem and the program will
resume card punch output.

IBM 1130 Computing System 105



J59

106

PRINTER ERROR OCR=

£xplanation: An error that
requires operator intervention has
occurred on the printer.

System Action: The system waits
for operator reply.

Operator Response: The operator
must enter one of the following
codes, which must be entered
within three minutes on a switched
line.

D - The operator could not correct
the error. Output from the
central system is discontinued
and a .. CONTINUE command must
pe transmitted to resume
output operation.

P - The operator has corrected the
error and the program will
resume printer output.

PREOPERATIVE ERROR CODE XXXX OCR=

Explanation: A pre-operative
error has occurred in the
user—exit routine; or a logical
disk drive that is ready during
the loading of the work station
program and used in the processing
of the preceding job has been
referred to and found to be not
ready. The pre-operative error
code as defined in Appendix A, IBM
1130 Disk Monitor System, Version
2, Programming and Operator's
Guide, Form C26-3717, replaces
XXXX.

System Action: The system waits
for the operator reply.

Operator Response: The operator
must enter one of the following
codes within approximately three
minutes on a switched line
connection.

C - The operator has corrected the
error and the program will
retry the operation.

T - Exit to the Disk Monitor
Supervisocr requesting a
terminating dump of the
contents of main storage
written on the printer.

X — Exit to the Disk Monitor
Supervisor without writing the
contents of main storage on
the printer.

1130 RJE

J90 OCR=

MESSAGES

Operator communication reguest
recognized

Explanation: The RJE program is
ready to service an operator
request. The operator indicates
that he wants to communicate with
the 1130 RJE Work Station Program
by pressing the PROGRAM STOP key
and then the PROGRAM START key.
System Action:
for the reply.

The system waits

Operator Response: The operator
enters one of the following codes.
The response must be entered
within approximately 21 seconds
for switched lines and also within
the same limit for leased and
multipoint lines, if a line
operation is in progress.

A - Input 1s available at the card
reader.

B - Commands are to be read from
the console keyboard.

D - Discontinue receiving output.

N - Ignore the request.

T - Terminate processing by
exiting to the disk monitor
and dumping core.

| 391 ESTABLISA LINE CONNECTION

OPERATOR

| 392 paTa

Explanation: This message is
displayed only at an 1130 work
station on a switched line. The
operator is to establish a
connection with the central
system.

System Action: The system
continues to check for a completed
connection. When the connection
is established, the system resumes
processing.

Operator Response: The operator
must perform the dial-up procedure
to establish the connection with
the central system.

MESSAGES
rrrrOcOf TO DISK AT xaaa, bbbb

Explanation: This message is
received only when no user-written
routine is present. The RJE
program is writing user-exit data
to disk. The message codes have
the following meanings:



rrrr - The

logical record length System Action: The keyboard

in hexadecimal for fixed select light is turned on and the
length records. program waits for input from the

c - The

console keyboard.
type of control

characters used; c may have

the following values: Operator Response: The operator
enters the desired commands with
0 - o control characters an EOF after each command. After
are used. entering the last command, he
1 - System/360 machine code enters another EOF to indicate
control characters are that he has finished using the
used. _ console keyboard. On a switched
2 — ASA control characters line, the operator has
are used. approximately three minutes to
enter each command.
£ — The 057360 record format; £
may have the following
values: l J94 PUNCHED OUTPUT Nonblank card at punch
station
1 - Fixed unblocked records
2 - Fixed blocked records Explanation: A SYSOUT data set is
3 - Variable unblocked to be punched on a 1442 model 6 or
records model 7 card read punch unit,
4 - variable blocked which is also used to read card
records input, and a nonblank card is at
5 - Undefined records the punch station.
x — The logical disk drive systemw Action: The systew waits
number. for operator action.
aaa - The sector address in Operator kesponse: The operator
hexadecimal. may load blank cards in the punch
and then presses any character key
bbbb - The length of the data set or the space bar to resume
in blocks where there are rrocessing. If he wants tre
40 packed EBCDIC characters output to be punched in the
per block (16 blocks per prepunched cards already in the
sector). The last block punch unit, he simply presses any
need not be filled. character key or the space bar as

indicated above.

System Action: The user-exit data

set is written on disk. The disk The operator must take action
block length information part of | within approximately three minutes
the message is written when the to maintain line communication.
data set is completed; therefore, If this time limit is exceeded, a
if a line error or a disk error line error will occur. The RJE
occurs before the whole data set program is restarted according to
is received, this portion of the the description under J51 LINE
message remains blank. ERROR OCR= . The punched cutput

will come if an RJSTART command, a

Operator Response: ' None. null statement and the blank cards

J93 PROCEED

to be punched (in this mentioned
order) are put in the card reader,
and the operator replies A to the
line error message.

Explanation: This message is

displayed as a result of a B reply Note: If punched output is to be
to an 'J90 OCR=' message. The sent to a 1442 card read punch,
work station is ready to receive that is also used for reading, all
commands from the console punched output should be specified

keyboard.

as deferred.
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USER EXIT INTERFACE

The RJE program passes physical records to
the user-written output routine. The
user's routine must save index registers 1
and 3 for the RJE support. The user must
name the routine entry point UEXIT and must
store this routine in the User Area (after
deleting the resident module with the same
name) prior to RJE processing.

The user—-exit routine receives control
when output becomes available for it.
entry, the return address is stored in the
first word of the routine.
tains the address of a parameter list
describing the output passed to the rou-

Upon

Register 1 con-

Note: The user-written routine must return
control to RJE within approximately 21
seconds in order to maintain the communi-
cation line connection. If the user
exceeds this time 1limit, the central RJE
program logically detaches the work station
and also disconnects the work station if it
is attached on a switched line.

JECL FOR THE 1130 WORK STATION

JECL statements used for the 1130 work sta-
tion are the same as those described under
Job Entry Control Language, with one addi-
tion.  The additional statement allows the
user to alternate the source of his input

tine. This parameter list is aligned on an between disk input and card input. The
even word boundary. The format of this format: of this statement is:
list 1is:
[ ] L] 1 q
o ——— One Word (16 bits)—————————— > |ID|Operation|Operand i
Or 1 b + + .|
| Starting Address | |-+ |DATA |DMS ¢, C |
+1} 4 [ i i,D,xaaa[,bbbb]i |
| Ending Address ] bl 1 )
+2} 1
| Logical Record Length | is the JECL identifier and must be in
+3 - - 4 columns one and two.
| Control Character Type | DATA
+4t 4 must be preceded and followed by at
| Record Format | least one blank.
+5¢ 4 DMS
| End of Data | identifies the card as an 1130 JECL
L | statement.
C
Starting Address: The address of the block indicates that input follows on cards.
received from the central system. D

Ending Address: The ending address+l of

the block received from the central system.

Logical Record Length: The length of log-
ical records when fixed length records are
passed.

control Character Type: The type of con-
trol characters being used.

0 - No control character

1 - System/360 machine code

2 - ASA code

0S/360 Record Format:
the type of record.

1 - Fixed unblocked

- Fixed blocked

- Variable unblocked
- Variable blocked

- Undefined

The code indicating

nEWN

End of Data: If zero, indicates end of

data.

The user-written routine must use the
same I/0 routines as the 1130 RJE program
for printer, punch, console keyboard, and
disk. DISKZ is used for disk 1/0.

indicates that input follows on disk:

X
is the logical disk drive number,
aaa
is the sector address,
bbbb

is a hexadecimal number specify-
ing the length of the disk data
file in blocks where there are
two blocks per 80-character rec-
ord ( 16 blocks per sector).

If D is specified, the disk number and
the sector address are required, but the
block count is optional. When the block
count is not specified, the user must indi-
cate the end of data on disk by using a
.. DATA statement to transfer reading of
data to the card reader or to another disk
area. The optional block count for disk
data causes the RJE program to read data
from disk until the specified number of
blocks has been read, unless the end-of-
data indication is encountered first. If
the RJE program reads the specified number
of blocks without detecting end-of-data,
reading from disk terminates and reading
continues from the card reader.
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Data on disk must start at the beginning
of a sector and continue on consecutive
sectors if necessary. Each sector must
contain eight 80-character records in 8-bit
code, but the last sector need not be
filled.

The .. DATA card is not recognized
between a // DD DATA card and the cor-
responding /#%# in an 0S/360 job.

Note: The .. DATA statement is the only
JECL statement that is not intersystem com-
patible when used on other work stations.

GENERATING THE 1130 WORK STATION PROGRAM

The object modules for the Remote Work Sta-
tion Program reside in the user area on
disk. The 1130 Work Station Program is
loaded by an XEQ control card.

The user describes the work station con-
figuration by executing the program named
RJEOO0 once. This program reads in one data
card, supplied by the user, which contains
parameters describing line configuration
and space reserved for data output on disk,
if any. If a parameter is specified, the
parameter name and equal sign must be used
as shown in the explanation below. The
parameters may be in any order, and if both
of them are specified, they must be
separated by a comma. The default for LINE
parameter is to the LINE indication that
was specified in the previous job (the
first time through, the default is to
LINE=P).

LINE=P [UEXIT=(address 1, address 2)1
LINE=S
LINE=M(X,y)

LINE=P

LINE=S

LINE=M(x,y)
specifies the type of line connection
used by the work station.

P
specifies point-to-point communi-
cation over a nonswitched line.

specifies point-to-point communi-

cation over a switched line.
M(x,y)

specifies a multipoint line

where:

X
is the polling character;

Y
is the selection character.
If this parameter is omitted, the line
information will not be changed.
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UEXIT=(address 1, address 2)
address 1 1is the starting address on
disk reserved for storing
data directed to user exit.
is the ending address of
the area reserved on disk
for storing data directed
to the user exit.
Addresses must be in the form xaaa
where:
p.¢

address 2

is the logical disk drive number,
aaa
is the sector number.

The area specified must be reserved by
the user prior to RJE processing.

RJEQO0 stores the information found in
the parameters, in an area on disk reserved
for cormmon constants. Once RJE00 has been
executed, it need not be executed again
unless the original information changes.

The final step in preparing the system
for processing is the execution of the RJE
program. This program uses the information
stored on disk by RJEOO and the information
in the Disk Monitor System that specifies
principal I/0 devices to load the modules,
residing in the system library, correspond-
ing to the user's configuration. Note that
the console printer cannot be the principal
print device.

Example 1: Entering Work Station
Information

// JOB
// XEQ RJEOO
LINE=M(A,3),UEXIT=(21B0,22B0)

The first two cards are the control
cards needed to load the program that pro-
cesses the information in the third card.
This card specifies that the RJE work sta-
tion is on a multipoint line, that its
pnlling character is A, and its selection
character B. For storing of data that is
directed to the user exit, the user has
reserved an area on disk drive 2 starting
at sector 1B0 and ending with sector 2B0.

Example 2: Executing the RJE Program

// JOB
// XEQ RJE
-« RJSTART
JECL statements and 03/360 job
.. RJEND

The first two cards are used by the Disk
Monitor System to load and start execution
of the RJE Work Station Program. After
these cards, the JECL statements and the
057360 jobs follow in the proper sequence.
An RJSTART command must be the first card.



kn example of a Remote Job Entry job
stream, submitted from a remote work sta-
tion, with messages and output as they may
appear on both remote and central printers,
and on printer-keyboards follows. In this
example, the remote program has been set up
so that RJE messages are printed on the
remote printer-—-keyboard. Also, the central
program includes a JOBACK user—exit rou-
tine, which builds a message to folliow the
JOBACK message built by RJE.

User RTP submits items 1-6 at the card
reader. As they are read, they are dis-
played on his printer-keyboard. While the
cards are being read and transmitted to the
central installation, the responses to the
commands begin to appear on the remote
printer—-keyboard. Since BRDCST=YES 1is spe-
cified on the RISTART command (1), any
active broadcast messages are returned to
the work station with the RJISTART accepted
message. The 01B in this message at the
central printer—-keyboard is the communi-
cation line number. The LOGON accepted
message folliows (2).

As soon as the central RJE system
receives the two jobs, it returns job
accepted messages with the user-built nes-
sages (3), (#). After job D12 starts, the
central operator enters a SHOW JOBS command
(7) and learns that there are two jobs in
the RJE system, neither of which is com~-
plete.
at the central printer-keyboard, the output
is transmitted to the remote work station.

After the D12 EWDED message appears :

APPENDIX A: SAMPLE RJE JOB STREAM

The JED option specified is CENTRAL=ALL
(3), sc that only the JCL and scheduler
messayes are returned to the remote print-
er. The cutput from both the link edit and
g0 steps aprears on the central printer.

The initial response to the ALERT com—
mand (5) shows that the job D16 is not com-
plete. With the couwpletion of the job, the
second ALERT response (the notification
message) is displayed. Notice that this
happens after D16 ENDED appears at the
central printer-keyboard.

How user POK submits items 8-12 and lcgs
on (8). The ALERT (9) submitted by POK
gets an inmmediate response since D16 is
already complete. The OUTPUT command (10)
does not cause the output from D16 to be
returned because POK is the alternate user
rather than the source. POK then receives
a notice that his alerts have been canceled
as a result of the ALERT / (11). The STA-
TUS command indicates that D16 completed
normally (12), so POK submits an OUTPUT *
(13) and receives the job output (13) at
the remote printer.

Then POK submits an RJIEND (14), thus
logging off and placing the work station in
an inactive state.

Note: The T's shown in the example repre-
sent optional sequence numbers, up to eight
alphameric characters, contained in columns
73-80 of each card in the job stream.
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CENTRAL PRINTER KEYBOARD

m

IHKOOOI RJSTART ACCEPTED RALEIGH 018

@)
IEF4031 D12 STARTED

SHOW JOBS

IHK028I D12 RTP N/A INCP |
1HK0281 D16 RTP POK INCP D 000
(3)

IEF4041 D12 ENDED

)

IEF4031 D16 STARTED

“
IEF404] D16 ENDED

(14)
IHKO0031 RJEND ACCEPTED RALEIGH

112

REMOTE PRINTER

(3)

//D12 JOB MSGLEVEL=1,REGION=100K

--JECL and allocation messages—-

(13)

//D16 JOB MSGLEVEL=1,REGION=100K

--JCL and allocation messages--
====output from link edit step===-
~--JCL and allocation messages--
~=--output from go step-—--

CENTRAL PRINTER

@)
-==-output from link edit step=—--
~===output from go step~---



REMOTE CARD READER INPUT

0
. . RISTART RALEIGH,BRDCST=YES TI
@
. . LOGONRTP,XYZ 2

@

. . JED CENTRAL=ALL T3
//D12 JOB MSGLEVEL=1,REGION=100K
// EXEC LKEDG
//LKED.SYSIN DD *
--object modules=-

*

//GO.DATAOUT DD SYSOUT=A
//GO.SYSIN DD *

--data--

/*

@)

. . JED OUTPUT=(DEFER, POK) T4
//D16 JOB MSGLEVEL=1,REGION=100K
// EXEC LKEDG

//LKED.SYSIN DD *

—-data-~

/*

®)
. . ALERT D16 T5

©
. . LOGOFF Té

®

. . LOGON POK, ABC
@

.« ALERT *

(10)
. . OUTPUT

(1)
. . ALERT/

(12)
. . STATUS U=RTP

13)
. . OUTPUT *

(14)
. . RJEND

REMOTE PRINTER-KEYBOARD

1)

IHK1201 BROADCAST MESSAGES FOLLOW
~-~broadcast message - if there are any--
IHK1201 BROADCAST MESSAGES END
--~delayed messages - if there are any--
IHK1001 RJSTART ACCEPTED T1

@
IHK1011 USER LOGGED ON RTP 12

@)

IHK1171 JOB ACCEPTED D12 RTP EXECUTING JED
*#*THIS MESSAGE BUILT BY JOBACK USER EXIT
“)

IHK1171 JOB ACCEPTED D16 RTP EXECUTING JED
***THIS MESSAGE BUILT BY JOBACK USER EXIT

)

IHK1051 JOB(S) NOT COMPLETE ALERT RTP
D16 T5

©)

IHK1021 USER LOGGED OFF RTP T6

)
IHK1091 NOTIFY D16 RTP

®
IHK1011 USER LOGGED ON POK

©)
IHK1091 NOTIFY D16 POK

(10)
IHK1541 NOT AVAILABLE OUTPUT POK

(I

IHK1151 ALERTS CANCELLED POK

(12)

IHK1081 STATUS D16 RTP NORMAL END

(14)
IHK1031 RJEND ACCEPTED

Appendix A: Sample RJE Job Stream
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CORE REQUIREMENTS

(1) RJE Region

Dynamic Storage Requirements:
RJE region (MVT) or partition (MFT)
41311+408A+1740B+68C+24D+18E+96F+U8G+16H+

(13+10X) I+(13+9X) J+K+L+M+0+P+Q+R+S+
((624+N, ) +(62U+N)+. .. +(62U+Np) ]2

where
A .
is the number of line groups.
B
is the number of lines.
C
is the number of terminals.
D
is the number of jobs.
E
is the number of users.
F
is the number of central command gueue
blocks requested in the RJETABL macro.’
G
is
(a) the number of completed remote
jobs that can be in the central
RJE system using MFT.
(b) zero if MVT is being used.
H
is the number of dial lines.
X
is the maximum number of *terminals
connected on a multipoint line.
I
is the number of multipoint lines for
2780s.
J

is the number of multipoint lines for
1130s.

iThe sum within the brackets must be raised
to the next multiple of 2K and the entire
total raised to the next multiple of 2K for
MVT environm?nts.

is
(a)

(b)

is
(a)

(b)

is
(a)

(b)

is
(a)

(b)

is
ta)

(b)

is
(a)

(b)

is
(a)

(b)

is
(a)

(b)

Appendix B:

APPENDIX B: STORAGE REQUIREMENTS

8192 if RJE is used in an MVT con-
figuration with IEFVHA in the 1link
pack area or 40,960 if IFFVHA is
not in the 1link pack area.

30720 if RJE is used in a 30K
design MFT configuration or 45056
in a 44K design MFT.

320 if a RAM or 1link pack area is
specified.

1112 if a RAM or link pack area is
not specified.

248 if BDAM is included in RAM or
link pack.

2752 if BDAM is not included in
RAM or link pack.

zero if BTAM is included in RAM or
link pack.

5000 if BTAM is not included in
RAM or link pack.

zero in MVT if IEFCMSSS, IEFQOMDQ2,
1EFCDELE are included in 1link
pack, 6000 if not included.

6000 if RJE is used in an MFT
configuration.

zero if the JOBACK user exit is
not included.

the size of the user exit includ-
ing dynamic work areas if the
JOBACK user exit is included.

zero if the JOBCARD user exit is
not included.

the size of the user exit includ-
ing dynamic work areas if the JOB-
CARD user exit is included.

zero if the COMMERR user exit is
not included.

the size of the user exit includ-
ing dynamic work areas if the COM-
MERR user exit is included.
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i
1

| Ny to Np

are the block sizes of the SYSOUT data
sets for each line simultaneously
sending output.

The number of members of the series
[(624+4N,)+(62U+Ny)+...(624+Np) ] is deter-
mined by the maximum number of lines simul-
taneously sending output.

In installations expecting to run RJE
concurrently with local readers, it is
desirable to load IEFVHA in the link pack
area to allow its sharing among the mul-
tiple readers. If little concurrent usage
of multiple readers is expected, IEFVHA
should not be included in the link pack
area. This will make the additional 32K
available when the STOP RJE command is
issued.

(2) System Gueue Space (MVT only)

The size of the systemr queue space for
RJE can be calculated with the following
algorithm:

3568+92A+100B+80C+14U4D+4U8E

where

A = number of line groups - from RJE-
LINE macros.

B = number of lines - from RJELINE
macros.

C = number of nonresident RJE modules
that are active at one time
(assume 1 or 2 a3 an average).

D = number of access method modules

that are active at one time (4 is
the maximum for BTAM and they are
usually all active; assume an
average of 1 or 2 for BSAM or
BDAM) .

116

E = number of completed remote jobs
residing in the central system
(the maximum value for E is the
number of jobs the RJE system will

supgport).

'DIRECT ACCESS REQUIREMENTS

(1) 2311 Disk Storage Drive

The number of tracks in the requirements
for direct access space on the IBM 2311
Disk Storage Drive is calculated by use of
the following algorithm:

(5] (52 [osl o [54)

where
J = number of jobs in system.
U = number of users.
W = number of work stations.

[] indicates raising the result to
the next highest integer.

(2) 2314 Direct Access Storage Facility

| Track requirements for direct access

storage space in the IBM 2314 Storage Faci-
lity are calculated using the following
algorithm:

5. [Fel o [&2) 5]«

The symbols used are explained under the
section for the 2311.



The ability of the RJE system to provide
proper service to each line in the system
is dependent upon the number of lines
attached and concurrently operating.

The maximum number of lines that can be
properly supported depends on many
variables including CPU size, line speed,
job mix, channel and disk arm contention,
etc.

Although this number is difficult to
predict, the system does provide clues that
the optimum performance point for any par-
ticular configuration has been passed.
These clues are in the form of the follow-
ing messages at the central console:

IEA0001 I1/0 ERR, XXX, 02, 0DOO,
0000V91000000:

IEAO0001 I/0 ERR, XXX, 01, ODOO,
0000vV08000000

where

XXX

is the line address.

When these messages occur at the central
CPU, the remote work station associated
with line XXX is logically disconnected
from the system and an RISTART is required
to resume communication. This has the
effect of temporarily reducing the load on
the system and allowing it to service the
remaining lines properly.

Insofar as the specific machine configu-
observance of certain guide- :

ration allows,
lines insures optimum performance from the
system. Particularly if the messages
described above appear, any or all of the
following options should be incorporated
into the system:

* SYS1.LINKLIB, SYS1.SVCLIB, SY¥Si.
SYSJOBQE as well as any other highly
utilized data sets (e.g., SYS1.FORTLIB
in a primarily FORTRAN shop) are placed
on separate devices and separate
channels.

e SYSIN blocking of 400 characters per
block is specified in the RJE
procedure.

e Priority Queuing is specified in the
system generation IODEVICE macro for
DASDs containing highly utilized RJE
data sets (including SYS1.LINKLIB,
SYS1.SVCLIB, and SYS1.SYSJOBQE).

APPENDIX C: PERFORMANCE GUIDELINES

Maximum use of the resident SVC option
is made. This option is requested by
including TRSVC in the RESIDNT keyword sub-
parameter list on the SUPRVSOR system
generation macro. Transient SVCs used by
RJE not in the standard list are:

SvVC 22 IGC0002B
svC 23 I1GCc0002C
svc 27 IGC00026G
svc 29 IGC00021
sve 32 IGC0003B
svC 35 IGCO003E
SVC 64 IGC0006D

Maximum use of the link pack (MVT) or
RAM option is made. This option is
requested by including RENTCODE(MVT) or
ACSMETH(MFT) in the RESIDNT keyword sub-
parameter list on the SUPRVSOR system
generation macro. Including those reen-
trant modules of the job scheduler (IEFVHA)
and queue manager in link pack if they are
active tasks while RJE is in the system,
results in overall reduction of main
storage usage. Modules used by RJE that
could be placed in the MVT link pack area
are:

IEFQDELE
IEFQMDQ2
IEFQMSSS
IEFVHA.

The use of the link pack, RAM resident
SVC, and BLDL options is described in the
publication IBM System/360 Operating Sys-—
tem: System Programmer's Guide, Form
C28-6550.

Specifying FETCH=PCI and OVERLAY=
ADVANCED in the CTRLPROG macro and DESIGN=
44K in the SCHEDULR macro will greatly
enhance RJE performance in an MFT system.
In any event FETCH=PCI should be specified
for RJE operation in the MFT system. It is
not necessary to specify these in MVT
because they are assumed to be as indicated
above.

In addition, common access methods used
by other programs that orerate while RJE is
in the system may be placed in link pack or
in RAM. The access method modules used by
RJE that are not in the standard list are
the following:

BDAM IGG019KA IGGO019KQ
IGGO19KC IGGO19KU
IGGO019KK IGGO19LI
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BTAM IGGO19MA
IGGU19MB
IGG019MS

Placing frequently used nonresident
modules used by RJE in the BLDL option is
requested by specifying BLDLTAB in the
RESIDIT keyword subparameter 1ist in the
SUPRVSOR system generation macro instruc-
tion. The names of frequently used RJE
modules are the following:
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IEFLOCDO
IHKCAOSR
IHKCARJN
IHRCBLGN
IHKCBRJS
IHKCDBIN
THKCDBTW
IHKCDBTX
THRCDMDQ

IBKCDMEQ
IHKCDMSH
IHKCDRMV
IHKCFQOP
IHKCFSTB
IHKCGDT2
IHKCHJPR
IHKCHNDT



BDAM
BSAM
BsC

BTAM

CCW
CPU

DASD
DCB
DEB
DECB

ECB
EOB
EOD
EODAD
EOF
EOT

iD
170

Basic Direct Access Method

Basic Sequential Access Method
Binary Synchronous Communication
Basic Telecommunications Access
Method

Channel Command Word
Central Processing Unit

Direct Access Storage Device
Data Control Block

Data Extent B8lock

Data Event Control Block

Event Control Block
End of Block

End of Data
End-of-Data Address
End of File

End of Transmission

Identification
Input/Output

JCL
JECL
JED

MFT

RJE

TCU
Termid
TTR

UDIR
Userid

APPENDIX D: RJE ACRONYMS

Job Control Language
Job Entry Control Language
Job Entry Definition

Multiprogramming with a Fixed
Number of Tasks

Multiprogramming with a Variable
Number of Tasks

IBM System/360 Operating System

Remote Job Entry

Transmission Control Unit
Terminal Identification
Relative Track and Record Number

User Directory
User Identification

Appendix D: RJE Acronyms 119
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ACCESS 1iNeS cuuecaccesccacnsscnscnsscssas 11
Active State eceeeececsccesonecncencacnesss 1U
ALERT cuaececescecnccsssanaasssnasee 13,25,29

BOS/BPS ceccvcceccccssvncananceses 81,83,93
BRDCST weeoccscsceancccacscncesensas 1U,U45,U49
BRDCSTR esececmccasnnoscsnnanseanss 13,25,31
BTAM .cneceseccececccescccccnsas 11,64,78,79

Cataloged procedures for RIE <ceeeee.. 75,77
CENOUT ueeececccecscnccsccnacscceassns 1U4,45,U47
CENTRAL ececcccscccnccocconsnsssnsnsnconees 23
Central cOMMANAS vesececssssccecsessas 13,U5

Central restart procedures ...ceecceeees. 80.

Central startup and closedown .eecesee.. 15
comment field .ccceenccececcncconcocneas 20
COMMERR €Xit ceceeccecccnscsancncensccaas /8
Communication

considerations (Remote System/360) 63,81

serviceability facilities cecececces. 79
CONTINUE weeeecneccocseneenvwsess 13,25,28,84
continuing output ...c.cceeccccceccecasa. 84
control statements ..ccceecccencccscsanss 19

Deferred outpuUt .cccenscececcccencccnnceas 21
DELETE sececwccccaancecoscnvecases 13,25,28
Description of control statements ...... 20
Direct access storage SpPaCe eeeeeececoceecess 9
Discontinuing output .c.ceecececececeec.. 28,84

EBCDIC transparent mode .ccceceececsess. 10,12
EOT end-of-transmission ..cccecceecececcecea. 12
Equipment at the central computing system 9
Error recovery procedures (ERF) 79,84,96,97

Remote System/360 c.cceceevccoccccacsces 84

Fields in the control statements ....... 19
FOrms requirements c.ececececececcccsmscocesas 17
Functions
of central commands ce.aceecesscensecss U45
of work station commandsS .cececosecsce-ee 25

Generation
of RJE load module ..ceeecccccenmecacss 68
of RJE work station program ......... 89
of 1130 work station program ceece.. 110

Half-Duplex lines ..... eececcsscscemeess 11

IBM System/360 .ceccecveccccccnccnsccosnane 9
IBM 1130
computing SysStem .c.cececcacceacss. 10,98
communication considerations e....... 99
€rYOr MESSAGES ceeeancesccccnsncasvsses 103

INDEX

JECL ceeevevoccssesncsasoncasncnssessnse 109

work station program .ceeceecececeesess 110
IBM 2701 ticccccccocccanasnasass 9,10,11,81
IBM 2703 cceeccenscensccasaascsassssss 9,11
IBM 2780

data transmission terminal ....... 10,95

ERP non-switched 1line .ecececccccans . 96

ERP switched 1line ...cceccecacccaas 96,97
Immediate output ceeeecccccecccancacanas 21
Inactive state .cc.eccecccoscsccnancnceesa 1U
Input at the work station .... 16,81,95,100
Introduction ceecececcseess cescscansssssna . 9

JCL €XalPle cecececccsccncecncnnceascaces /0
JED ceevvececnancescsnnscenscsnnns 16,19,21

statement examplesS .cc.c.vcecccccvoccss 23
JOBACK €Xit ceececececcccccvsoccnncannave 18
JOBCARD €Xit cveeevevecsccecascncnnseecs /8
JOD entry ceeceececceccecncenncccncnascawa 16

control 1language «.ceeecccevscccas 17,109
JOb OutpuUt eeeeceeeececcncncccnnansas 16,21

Keyword paramefers cesencceensccnnnsewees 20

LinNe grOUP sccecscansceacccoscscsncaccas OU,66
LOGOFF cewseccsccencccsncencesses 13,25,27,82
LOGON ecveeeewccenceencesasaasss 13,25,26,82,83

Message response to the central operator 51
MESSAJgeS eeececccacecene=-=sss 17,35,51,85,103

sent to work stations ce..cceccescee.. 35
MFT cocecccoscecsccscacscsansoncssncescns 9,13
MSG eveveaseccesacasceaannasensasas 14,4549
MSGR ceeeacese Geseceenecsencsesnnes 13,25,32
Multipoint line ........ cecescemceann ee.s 11

MUT cecoecscccscscccscccescscncsnnnsncones 9,13

Network control .ccoecesceaccscrcaasasnsss 11
Nonswitched nNetworK ceeeccevescssaancs .. 11
NOTIFY
requesting notification of job
completion ceecoececanceanacecenanas 22
Null statement .cc.eececcccaccosaccncnanas 83

Online terminal test

(see IBM BTAM Manual, Form C30-2004)
Ooperand field ceeceeeevnceconnoncanenaaus 20
Operating

eNVIroONment .cceeoceececccecccescvenannces 13

ProCedUYES ceecececcocceacancnnsnncenes 83,95

system generation considerations .... 61
Operation field c.cceeccoccnncccaccennans 19
Operator

AWAYECNESS eceeecnssccascscsnnncecanseses /9

messages (Remote System/360) 85,106
QUTPUT ceeeccoas ceeocasescesesss 13,21,25,27

specify job output disposition ...... 21

Index 121



Output
at the work station ........ aseaas 16,100
CONtIXOl cvecececccnccccconcnanncasnsa 16,21
to the work station .cececcececcss 82,100

Performance quidelines c.e.cceeccceascceea 117
Point-to-point contentions ..... cemeceaa . 12
POlliNg eceeececcccacnccacecaannancnannaas 11
Positional parameters .ceeecececccescaaas 20
Printer-keyboard procedures ............ 84
Processing Stat€ ececeececccceaccacnanccsas 14

Restart procedures (Remote System/360) . 8u
RJE
ACYONYNS ecencvcceuascacnocancsacanase 119
assembly macro instructions ....c.... 63
data SetS c.ceceeccccacsassscacacasncs 13,75
facilitiesS ceececececccccccacnceeas 13,19
generation ......... cececceasscsaa 61,68
initialization eceeecceccccaccnaccsceas 68
job stream example ..cccceccececccc.. 111
macro (Remote System/360) e.ceccee... 89
MESSAYES eceescscccacsscscsacncsasvase 89
telecommunications concepts and
terminology eceocececccececccaccccceess 11
work station program e.ecoeceeceecscceee.s 89
RIELINE ecceccecsccccccccsanenceaneaass 01,633,604
RIEND <ececeacceccacansaness 12,13,25,26,83
RIETABL cccccccoccecenncscscnenanes 61,63,67
RIETERM cc-vecccssccanccccenaneans 61,63,66
RISTART cvceeceosascnennacesaas 13,25,82,84
RIUSER ceeccencccccnnoncsnansnaoes 61,63,67

Selection ceicececnccccscnacccancanasanas 12
Sequence
checking (Remote System/360) ....c.... 82
field ce.cueicecancacnacncccncancanananas 20
SESSIiON eccecscccesccanccnaccannns 15,26,27

122

SHOW ccevcceceaacecannccnnsncancaaas 14,45,47
Specifying the system ....... cececsccsas 61
START ecececeacecccacccaccnnscassessace 13,45
States of the work station .....ccece... 14
STATUS cceececccesccsacecccanssnass 13,25,29
STOP cuuceccacnccccecaseacancecnues 13,U45,46
Storage requirements ....cccceeccsccea. 115
Supervisor assembly considerations (Remote
System/360) c.icieennccacenccscccannccnacs 92
Switched network ..cecececeececacenceaas 11
SYSIN cececcanncecacnnancaascescnascass 9,18
SYSOUT cccavcaaccsascasccscccsacanaea 16,67
System
generation (Remote System/360) .. 89,110
OVerload .cececcecveceenncccanaanccass 17
restart .c.ccececcccccecscsscacacacncans 79
SECUrity cceceecececcanccensaannceeas 15

UPSI specification (remote) ............ 83
User
ACCESS cececsccsccccceacscsscssnnsansas 15
QirecCtoOry ececececcceccccanccnnanancaas 67
€XIt wecececncceceancncascaannana. 67,78
interface (Remote System/360). 92,109

USERID eeveeacaccasnacaseanaacaanea 14,045,046

Work station ecc.ccceceecescse. 9,11,81,95,99
ClosSedOWN .ceevrvccnsscoscccnccennncas 15
conmmand

€XaMPleS ..ccevsacncssncnanancenaas 33

statements ....ccccccvcccccsccaaaa 19
COMMANAS ccceasscaccconcssceseas 13,16,25
equipment

Remote System/360 ...ecceec.... 10,81

Remote 1130 cecececcccccceacceses 10,99

Remote 2780 c.cuccvecceceancacees 10,95
restart procedUres .cceeceacccccecccecas 80
StartuUp c.ccecccececnccccccccccnssseaas 15
StaAtesS .ceicccececcccsnccnccscacacassas 14
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