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PREFACE

This publication describes the structure of
CRJE, its functions, the control flow among
its routines, and the internal logic of its
modules.

This manual has been organized and
written to provide information for program
maintenance and modification. The
introduction provides background
information necessary to understand the
internals of CRJE: information such as the
purpose of CRJE, its relationship to the
operating system, its structure, system
options, and a brief description of control
blocks and data areas.

The method of operation section
discusses the events or steps of the
program that accomplish the functional
objectives. Reference is made to the
individual module that performs the event.
The functional diagrams in this section
show the flow of the program in achieving a
particular function. These diagrams
provide aid in getting to the proper module
or control block.

The program organization section gives a
detailed description of the events
performed in each module. A flowchart of
each module is also provided. These
individual module descriptions and
flowcharts provide a useful tool for the
person using the book to perform
maintenance or modification.

The data area layouts section contains
information on all control blocks in CRJE.

A map of each control block is provided and
detailed information on the fields in each
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block. This section is arranged
alphabetically.

All reference material is contained in
the appendixes. “

Readers should have a thorough knowledge
of the IBM System/360 Operating System and
should be familiar with the contents of the
following publications:

IBM System/360 Operating System:
Telecommunications Access Method,
GC30-2004.
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Conversational Remote Job Entry,
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IBM System/360 Operating System:
Cconversational Remote Job Entry,
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IBM System/360 Operating System:
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Readers may refer to the following
publications for more detail in special
areas:

IBM System/360 Operating System:
FORTRAN IV Syntax Checker, Program Logic
Manual, GY28-6831.

IBM System/360 Operating System: PL/I
Syntax Checker, Progqram Logic Manual,
GY33-80009.
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Summary of Amendments Number 1

Date of Publication: March, 1972
Form of Publication: Revision: GY30-2011-1

STAE Exit Support
New: Programming and Documentation

CRJE now supports a STAE exit for subtask abend conditions. The
following changes have been made to reflect this support:

The descriptions of "Session Management" and “Closedown' (Method of
Operatlon section) have been updated.

The following flowcharts have been updated:

IHKBGN IHKSDQ
IHKCIP IHKCMD
IHKCLN IHKEOS
IHKSRV IHKPUT
THKLDC IHKRER
IHKCCI IHKSTS
IHKCCS5 IHKSUB

Appendix E includes additional messages for STAE exit support.

80-character User Record Support
New: Programming and Documentation

CRJE now supports 80-character user library records. ‘The following
items have been updated to reflect this support:

e "Input/Output Flow" description (Method of Operation
section)

* Flowcharts for modules IHKAWS, IHKSAV, and IHKBPM
e TUB (Terminal User Block)

Appendix B includes additional messages for 80-character user
record support.

LOGOFF Exit
Maintenance: Programming and Documentation
The following descriptions have been updated to include handling of
incomplete logon processing by the LOGOFF command processor
(IHKLGF).
e The "LOGOFF EXIT" description (Method Operation Section)

e IHKCMD, IHKLGF, and IBKLGN module descriptions
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JOBFAIL Name Description
Mainteﬁgnce: Programming and Documentation
The name JOBFAIL cannot be used as a name for a remotely submitted
job. This restriction has been noted in the "Notification of Job
‘Output” description (Method of Operation section), and in the
IHKDEQ module description.
Data Areas Updated
Maintenance: Programming and Documentation
The following data areas have been updated for technical accuracy:
AVT
DEF table
RJCT
TUB
Maintenance: Documentation Only
The PL/I fields of the DIR data area have been updated for
technical accuracy:
Messages Updated

Maintenance: Programming and Documentation

Appendixes B and E now include updated messages.

New: Documentation Only
Appendix G, which contains the origin of central operator messages,
has been added.

Miscellaneous
Maintenance: Documentation Only
_The format of an entry in the system message file has been updated
to show differences between entries for central 1nstallat10n

messages and terminal user messages.

The IHKLST module description has been updated to correct the NONUM
operand for the LIST subcommand.

Maintenance: Programming and Documentation

The "Command Exit® description (Method of Operation section) has
been updated to point out additional information in the user
command control table.

Method of Operation charts A, E, and H have been updated for
technical accuracy.
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Editorial changes that have no technical significance are not noted
here.

Specific changes to the text made as of this publishing date are

indicated by a vertical bar to the left of the text. These bars will be
deleted at any subsequent republication of the page affected.
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The Conversational Remote Job Entry
(CRJE) facility of the IBM System/360
Operating System (OS) operates in a
multiprogramming environment. It can run
under MFT with at least 256K bytes of main
storage or under MVT (or MP65) with at
least 384K bytes of main storage.
Direct-access storage space for CRJE
tables, system libraries, the active area,
and work areas is provided on a 2311 Disk
Storage Drive, a 2314 Direct-Access Storage
facility, or a 2319 Direct-Access Storage
facility. Requirements for direct-access
storage space depend upon the number of
communication lines, the average size of
the data sets being updated, the number of
active users allowed at any one time, the
number of delayed and/or broadcast messages
allowed at one time, and the number of CRJE
jobs submitted to OS for processing at any
one time. User libraries require
additional direct-access storage space.

PURPOSE OF_CRJE

conversational Remote Job Entry allows
users at remote keyboard terminals to
prepare and enter jobs to OS for
processing. Data sets can be created and
maintained through the facilities of CRJE.
The data sets can contain program source
statements, data, CRJE commands, data set
names, Or job control statements.

To submit data sets to 0S for
processing, the user simply lists the data
sets in the order they are to be submitted.
The user may request that the data sets be
listed at his terminal. The output of jobs
submitted can be printed at the user's
terminal or directed to a central
installation output writer.

The user invokes the functions of CRJE
by CRJE commands. These commands are
grouped by the functions they represent.

Session Management: The user's session is
initiated by a LOGON command and terminated
by a LOGOFF command.

Data Set Manipulation: Data sets are
created and maintained by the EDIT command
and the EDIT subcommands. A data set is
created a line at a time by the EDIT NEW
command, the Implicit subcommand, or the
INPUT subcommand. Lines of a data set are
inserted or replaced by the INPUT or
Implicit subcommand and deleted by the
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DELETE or Implicit subcommand. Character
strings within lines are replaced by the
CHANGE subcommand. Two data sets are
merged into one by the MERGE subcommand.
The lines of a data set are renumbered by
the RENUMBER subcommand. If a data set
contains PL/1 or FORTRAN program source
statements, the statements are scanned for
syntax errors by the SCAN subcommand. The
data set that has been updated is then
saved in a user library by the SAVE
subcommand.

Job Submission and Retrieval: Jobs are
given to OS for processing when a SUBMIT
command is entered at the terminal. If a
job contains more than one data set, the
data sets are listed in the order they are
to be submitted. Jobs are canceled by the
CANCEL command. Output of jobs is
requested by the OUTPUT command.
Interrupted output is obtained by the
CONTINUE command.

Retrieval of Status Information: The user
enters a LISTLIB or LISTDS command to
obtain information about a data set in his
user library. The information available
includes the attributes and size of the
data sets, the date last used, and whether
the data sets have protection keys. The
STATUS command is used to obtain
information about jobs the user has
submitted for processing.

Communication: The user can communicate
with other terminal users and with the

central operator by the SEND command.

A data set may contain a list of
terminal commands. If an EXEC command is
entered for this data set, the commands are
executed as if they were being entered from
the terminal.

The central operator controls the CRJE
system. He issues the START command to
initiate the system and the STOP command to
terminate the system. He obtains
information about users, jobs, or messages
by the SHOW command. He sends messages to
terminal users (MSG command), and he
maintains the broadcast messages (BRDCST
command). He removes job output in the
CRJE SYSOUT class and processes it with a
central installation output writer by the
CENOUT command. He adds and deletes users
by the USERID command. :
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RELATIONSHIP TO OPERATING SYSTEM

CRJE operates as a problem program under
MVT or MFT with four separate tasks. The
main CRJE task is attached by the 0S master
scheduler when a START command referring to
a CRJE procedure is entered by the central
operator. Control is given to the main
CRJE task at the IHKBGN entry point of the
START command processor and the task is
given a protection key of zero. The open
task is attached by the IHKEOS module. The
other two tasks are service tasks of the
main CRJE task and are attached by the CRJE
start-up module IHKCIP.

CRJE uses the 0S facilities for data
management, task management, and job
management. The following OS routines are
used in job management: IEFQMDQ2,
IEFQDELE, IEFQMSSS, IEFQMUNC, and IEFLOCDQ.
0S data sets on direct-access storage
devices are handled with the Basic
Sequential and Basic Partitioned Access
Methods (BSAM and BPAM). Task management
is handled by the 0S dispatcher., To
allocate space for the job stream data set,
the allocate module (IHKALC) uses the 0S
routine IGCO0003B. The utility task issues
a START RDR (SVC 34) on the job stream data
set when submitting jobs to 0S. The
interface for starting the 0S
reader/interpreter on the job stream is
handled by the utility task (IHKSRV).

Data is transmitted and received over
the communication lines by the Basic
Telecommunications Access Method (BTAM),
which provides error recovery for the
communication lines supported. BTAM issues
I/0 error messages to the central operator
for irrecoverable line errors, and BTAM
also issues messages giving line error
statistics. The BTAM on-line terminal test
facility is provided unless omitted by
coding ONLNT=NO in the CRJELINE macro at
CRJE assembly time.

CRJE and RJE may exist in the same
system at the same time, each providing a
separate function. The only routine they
have in common is the IGC1503D routine for
scheduling central commands.

When a central command is entered, the
IGC1503D module gets control from SVC 34.
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The scheduling routine determines whether
the command is for RJE or CRJE. The 0OS
routine IGCO0503D is used to write error
messages at the central console.

SYSTEM_STRUCTURE

CRJE is divided into four separate
tasks: loader/controller task, utility
task, 0OS data set open task, and main CRJE
task (see Figure 1). The main CRJE task is
attached by the 0S master scheduler when
CRJE is started. Control is first given to
the START command processor (IHKBGN).  The
CRJE start-up module IHKCIP attaches the
two service tasks (loader/controller and
utility). The open module (IHKOPN) is
loaded when an OS data set is to be
accessed. The module is attached as a task
by the EDIT command processor (IHKEOS).

The ATTACH macro instruction specifies that
the task can be neither rolled out nor
cause another task to be rolled out. Each
ATTACH macro specifies an event control
block (ECB) to be posted by the 0S control
program when the attached task has
terminated. This is done to ensure that
each attached task is complete before CRJE
detaches the task at CRJE closedown and
returns to the 0S control program.

All three of the attached tasks perform
service functions for the main CRJE task.
They are removed from the main CRJE task
because they contain OS functions that
issue WAIT macros in OS rather than in the
CRJE dispatcher. Having these tasks
external to the main CRJE task allows CRJE
processing to take place while the 0OS WAIT
macro is in effect for the attached task.

The tasks communicate by a series of
ECBs. Each of the attached tasks has a
list of ECBs that determine when there is
work for that task to do. There is one ECB
entry in the list for each CRJE subtask
that uses that task. The post codes in the
ECBs are addresses of parameter lists.
Return is made by posting a return ECB that
was passed as a parameter. The open. task
has one ECB that it posts when the task
returns to the control program.
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Figure 1. CRJE System Structure

LOADER/CONTROLLER TASK

The function of the loader controller
task is to load and delete nonresident
routines. The nonresident routines are
loaded into the CRJE transient area.

The minimum size of the transient area
is 8K bytes. It can be increased at
start-up time in multiples of 2K bytes.
This is done by specifying the amount to be
increased in the PARM field of the EXEC
statement for the CRJE procedure. All
modules are loaded or deleted in blocks of
2K bytes.

The loader/controller task has a limit
priority of 251, the same as the main CRJE
task.

UTILITY TASK

The utility task has three functions:
allocation of direct access space for the
job stream of CRJE jobs; interfacing with

the 0S queue manager modules; and
interfacing to start an OS reader on the
submitted job stream. The 0OS
reader/interpreter interface is handled as
a separate task since CRJE allows only one
reader/interpreter to operate in the system
at a given time,

The reader/interpreter is invoked by
issuing the START command internally. It
is ‘recommended that the central operator
not issue a START RDRCRJE.S command while
CRJE is executing; this will ensure that
the reader/interpreter will be available to
CRJE when needed. Only one system-assigned
reader is allowed at any given time when
operating in an MFT environment.

The utility task operates with a limit
priority of 250, which is one less than the
main CRJE task.

OPEN TASK

The open task handles the opening and
scratching of OS data sets and members of
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partitioned data sets, except user
libraries. The open t 3k is attached and
detached by the IHKEOS module. - The open
task has a limit priority of 250, which is
one less than the main CRJE task.

MAIN CRJE TASK

A subtask in CRJE is. a sequence of
instructions receiving control only from
the CRJE dispatcher and yielding control
only to the CRJE dispatcher. The main CRJE
task is composed of a variable number of
subtasks: the central command subtask, a
subtask for each communication line, and
the job termination subtask. The CRJE
dispatcher controls the subtasks by means
of an ECB list that contains an entry for
each subtask.

Associated with each ECB list entry is a
subtask control block (STCB)., The CRJE
dispatcher scans the ECB list for an ECB
that is posted. A posted ECB means that
the event the subtask is waiting for has
completed. The dispatcher restores the
registers for the subtask and returns
program control to that subtask. When the
CRJE dispatcher gets control again, it
continues to look for posted ECBs. If at
any time the CRJE dispatcher cannot find a
posted ECB, it will issue a WAIT macro to
give control to the 0S dispatcher.

The central command subtask processes
the commands entered by the central
operator.

The job termination subtask dequeues
remote jobs as they finish and queues
notification messages for the user who
submitted the job. The notification
message includes an indication of whether
the job completed normally or abnormally.

The routines that perform the functions
of the communication line subtasks are
divided into the following components:
line administrator, librarian, message
writer, system administrator, and terminal
command processors.

The line administrator handles all
servicing of the communication lines. It
provides translation of the characters
being sent or received from EBCDIC to the
transmission code or from the transmission
code to EBCDIC. It provides editing of
lines sent and received. Editing consists
of removing line control characters and
backspace characters, translating to upper
case, if requested, and adding the proper
number of idle characters and new line
characters. ‘
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The librarian provides access to the
CRJE user libraries and the active area by
means of macros. (See Appendix F for a
list of these macros.) The user libraries
are pre-allocated, partitioned data sets
that contain the terminal users' permanent
data sets. The active area is a
pre-allocated data set that contains active
files (one for each active user) and global
files. Pre-allocation means that the data
sets are allocated before the start-up of
CRJE. The active files are assigned to
active users for storage of temporary data
sets. Each global file contains a member
of the CRJE system library.

The message writer queues messages for
or sends messages to the terminal user and
the central operator. If a prepared
message is not used, the message writer
builds a message. If indicated on LOGON
command, the message writer appends the
standard message code to the message.

The system administrator controls the
flow of terminal commands through the
system and handles any abnormal situations,
such as line failures, that result in
terminating a user's session. The system
administrator provides the command analysis
function, which validates all terminal
command verbs, builds a PPT (Parameter
Position Table) containing the command and
its parameters, and requests the loading of
the command processor if the processor is
nonresident. The disposition of system
messages is controlled by the system
administrator before requesting a new
command from the line administrator.

The terminal command processors provide
the functions requested by the commands.
The processors use the librarian, the
message writer, and the line administrator
to process the commands.

CONTROL BLOCKS

The communication of information within
CRJE is by means of control blocks. The
information in these blocks and tables is
stored in a compact form that is easily
accessible. They have a standardized
format so that the information is available
to all parts of the CRJE system. The
addresses maintained in the control blocks
permit access to other blocks and tables.
By using addresses in the AVT, all control
blocks can be found. This is illustrated

in Figure 2.

The KONBOX is not a CRJE control block
and is not treated as such. It contains
constants, control fields, and work areas
required by the library I/0 and active file
I1/0 modules.



ADDRESS VECTOR TABLE (AVT)

This table contains the addresses of the
entry points of the resident modules, the
addresses of the control blocks, and any
other addresses that the command processors
need. The address vector table, IHKAVT,
resides in main storage.

CRJE CONTROL TABLE (CCT)

There is only one CCT for the entire
CRJE system. It is generated by the
CRJETABL macro at CRJE assembly time. The
CCT resides in main storage in the IHKMAC
module.

This table contains installation-wide
switches and options plus line control
information for all teleprocessing lines in
the CRJE network.

The CCT is reinitialized at each
start-up. Some fields may be altered by
the central operator by issuing central
commands.

CONVERSATIONAL LINE BLOCK (CLB)

A CLB exists for each line in the CRJE
system. They are generated by the CRJELINE
macro at CRJE assembly time. They reside
in main storage in the IHKMAC module. The
CLB contains information about the terminal
on that line. The information is necessary
for the line administrator to perform BTAM
operations on the line. Certain fields in
the CLB are used for communicating line
status and termination of line operations
to the rest of the system. The CLB
contains a pointer to the DECB for the
line. '

COMMAND DEFAULT TABLE (DEF)

The DEF contains the default options for
the operands of each terminal command.
When the default option of a command is to
be used, the command processor checks the
DEF table to find the default.

PARAMETER POSITION TABLE (PPT)

The function of the PPT is to pass the
terminal command and its operands from the

system administrator to the command
processor. The system administrator
allocates the PPTs as they are needed. One
PPT is allocated for each line of input
received from the terminal. If more than
one PPT is needed for one command and all
its operands, then the PPTs are chained
together. They are variable in length with
a minimum of 32 bytes. A pointer to the
PPT is contained in the terminal user
block.

REMOTE JOB CONTROL TABLE (RJCT)

The RJCT resides in the system library
on disk. A copy of it is .in the global
file of the active area under the name
CRJE.SYSLIB(JBTBLS). Each command
processor interfaces with the Active File
I/0 (AFIO) of the librarian to read, write,
delete, and search entries in the RJCT. An
RJICT entry is initialized for each job that
is submitted to 0OS for processing. The
entry is deleted when the job is canceled
or the output received. The job name is
used as the key to locate entries in the
global file member.

SUBTASK CONTROL BLOCK (STCB)

one STCB exists for each CRJE subtask.
The STCB contains a pointer to its entry in
the ECB list for the CRJE dispatcher, a
pointer to the register save area, a
pointer to the next STCB in the circle, and
a dummy ECB that is always posted at
start-up time. The CRJE dispatcher uses
this information to determine which subtask
is to be given control next.

The STCBs for the communication lines
are generated by the CRJELINE macros. All
of the STCBs reside in the IHKMAC module.

TERMINAL USER BLOCK (TUB)

A TUB is allocated by the line
administrator when a user initiates his
LOGON procedure; there is a TUB for each
active user. The TUB contains the address
of the CLB for the line of the terminal at
which the user is logged on. The TUBs are
also chained backward and forward.
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AVT (Address Vector Table)

IHKYYCCT (0)

CCT (CRJE Control Table)

IHKYYCLB (24)

IHKYYTUB (28)

IHKYYTUB + 4 (32)

IHKYYDEF (56)

DEF (Command Default Table)

>

CCTUSR (52)

CCTIAX (56)

CCTISX (60)

CCTILX (64)

CLB (Conversational Line Block)

CLBDECB (1)

DECB (Data Event
Control Block)

pr———e—f®> JOB CARD EXIT
pee——> LOGOFF EXIT

CLB

CLBDECB (1)

TUBCLBAD (1)

TUB (Terminal User Block)-/

Figure 2,

14

TUBPREV (20)

(contains zeros)

TUBNEXT (24)

TUBPPTAD (33)

TUBCLBAD (1)

TUBPREV (20)

TUBNEXT (24)

TUBPPTAD (33)

p————> INSTALLATION COMMAND PROCESSOR

po————> |NSTALLATION ACCOUNTING EXIT

CL8

CLBDECB (1)

TUB

TUBCLBAD (1)

TUBPREV (20)

TUBNEXT (24)
(contains zeros)

TUBPPTAD (33)

PPT (Parameter Position Table)

|

Control Block Pointers

PPT

JEXX

PPT




The TUB is divided into 2 sectiomns:
terminal user section and the AFIO control
section. The first section contains all
status information concerning the terminal.
Also in this section is the status
information concerning the user's current
session, including the attributes of the
data set in his active file, the accounting
information for his session, the options
requested by the user, whether any messages
exist for the user, and what type of
commands are valid at this point in his
session.

The AFIO control section contains
information necessary for AFIO to operate
within CRJE. This section also contains
fields pertinent to library I1/0. :

NOTE: See the section, Data Area Layouts,

for a map of the control blocks and a
description of the fields.

SELECTED OPTIONS

INSTALLATION EXITS

Four exits in CRJE allow the
installation to include routines of their
own to meet special requirements. A
routine can be added to process accounting
information (LOGON exit); a routine can be
added to obtain LOGOFF time (LOGOFF exit);
and a routine can be added to check the JCL
cards (JCL exit). An installation can also
add commands and routines to process these
commands.

LOGON Exit: The LOGON exit gives the
installation the opportunity to create a
routine to process accounting information
which is given as an operand on the LOGON
command. The entry point to the routine
must be specified in the ONEXIT operand of
the CRJETABL macro.

If all the operands given on the LOGON
command are correct, the LOGON processor
(IHKLGN) checks the CCT to find an entry
point address for the routine. If there is
no routine, the entry point address is zero
and the accounting information is ignored.

The following parameter list is provided
for the LOGON exit and its address is
passed in register one:

Word 1 - a pointer to the userid given on
the LOGON command (this is a
pointer to the TUBUSRID field in
the TUB).

Word 2 - The address of the accounting
information in the LOGON command,

if present. This information has
the following format:

r 1
| parametern| X' FF" |
L N

——d

The first byte gives the length of the
first parameter and X'FF' indicates the end
of the parameter list. These parameters
are already stored in the PPT, so the
installation exit is passed a pointer to
this area.

If no accounting information exists, the
address of a byte containing X'FF' is
passed to the exit routine.

When the LOGON exit routine gives
control back to the LOGON processor, the
return code is checked. If 0, the user is
allowed on the system and processing
continues normally. If the return code is
4, the user is not allowed on the system.
In this case a message is sent to the user
notifying him of why he is not logged on,
and control is given to the command
analyzer to ask for another command.

LOGOFF _Exit: The LOGOFF exit allows the
installation to process information
concerning session termination by using a
routine of its own. The entry point must
be specified in the OFFEXIT operand of the
CRJETABL macro.

The LOGOFF processor (IHKLGF) checks to
see if there is an entry point address in
the IHKYYILX field of the AVT. If so,
register one points to the following
parameter list:

Word 1 - address of userid for the user
whose session is being terminated.
(This is the address of the
TUBUSRID field in the TUB.)

Word 2 - address of first field in the CLB,
which contains the type of
terminal at which the user logged
on.

Word 3 - address of field containing LOGON
tire, LOGOFF time, and elapsed
time of session. This field also
contains an indication of whether
the session was terminated
normally or abnormally.

This field is the same field used in giving

the message writer the information for the
LOGOFF message.

Introduction 15



There are no return codes from the
LOGOFF exit routine.

Note: If a processing error occurs during
logon processing at the point (or any time
thereafter) where CRJE gives control to the
Logon exit, if one exists, CRJE gives
control to the LOGOFF exit (if one exists)
to get accounting information for the user
currently logged on the system. If during
logon processing where CRJE would have
branched to the LOGON exit there is no
exit, CRJE gives control directly to the
LOGOFF exit (if it exists).

JCL Exit: This exit lets the installation
provide a routine to examine and modify JCL
statements of conversationally submitted
jobs. The installation-provided routine
can modify the JCL statements, but cannot
add new 80-character records or delete
records. tatements returned to CRJE from
the exit routine are passed to 0S after a
check is made for duplicate jobname on the
JOB card. The entry point for the exit
routine must be provided in the JOBEXIT
operand of the CRJETABL macro.

The SUBMIT command processor (IHKSUB)
checks the CCT to get the entry point
address for the JCL exit routine. If there
is not an address, the JCL cards are sent
to OS after a check is made for duplicate
jobname on the JOB card. This routine is
entered every time a JCL card is found.

The address of the following parameter list
is passed in register one:

Word 1 - address of JCL statement.

Word 2 - address of userid for user
submitting the job.

A 0 return code from the JCL exit
routine means that the job is to be passed
to the operating system. A return code of
4 means that the job is not to be
submitted. A return code of 8 means that
the job is not to be submitted and the
message supplied by the exit is to be sent
to the user. Register 1 should contain the
address of a 60-byte message to be sent to
the user.

command Exit: The installation is given
the opportunity of adding terminal user
commands and subcommands witn routines to
process them. The commands and subcommands
must be specified in the USRMCMD and
USRSCMD operands of the CRJETABL macro.

The entry point of the
installation-provided routine must be given
in the CMDEXIT operand of the CRJETABL
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macro. Only one entry point is specified.
This entry point is given control when any
of the commands or subcommands are
recognized by the command analyzer. The
commands and subcommands that are added are
put in the major command list and
subcommand list. The entry point address
of the routine is put in the AVT.

Register 1 points to a parameter list
containing the address of the user command
control table. This table is a section of
the TUB. It contains the address of a
120-byte user buffer, the userid, and the
data length. Upon entry to the command
exit routine, the user buffer contains the
command or subcommand with its operands
after editing by the Line Administrator.
Upon return from the command exit routine,
the user buffer may contain a message (120
characters in length) to be sent to the
terminal user.

A return code of 0 means that processing
is complete. A 4 return code means that
processing is complete and there is a
message in the user buffer to be sent to
the terminal.

PL/I AND FORTRAN SYNTAX CHECKERS

The installation has the option of
including one or more versions of the PL/1
syntax checker and/or the FORTRAN syntax
checker. The syntax checkers are included
if the macro CHECKER is specified at the
generation of the 0OS system supporting
CRJE. The specific version of the syntax
checker that is to be utilized is specified
by a PARM field parameter of the EXEC
statement in the cataloged procedure to
start CRJE.

Source statements are scanned as lines
are entered from the terminal or existing
statements are scanned in response to a
specific request. Specific requests are
made by the SCAN subcommand. The automatic
scan facility can be turned on by the EDIT
command or SCAN subcommand. While the
automatic scan is on, all lines entered in
input mode are passed to the syntax
checker. The automatic scan facility is
turned off with the SCAN subcommand.

If SCAN is specified in the EDIT
command, the data set must have the
attribute of PL/1 or FORTRAN. If the
character set and source margin are not
specified, the default options are used.



SYSTEM_AND USER_LIBRARIES

CRJE ACTIVE AREA

The active area is allocated as a
sequential data set on a direct-access
device. Active data sets are files within
the active area that are allocated to
individual active users. Active files are
basically sequential sets of unblocked
records, Each record is 80 bytes long and
has an associated 8-byte key, which is the
line number. The keys and their associated
records are logically arranged in
increasing sequential order by key value.

Active files are allocated from within
the active area one track at a time.
Consequently, an active file may never have
adjacent tracks assigned to it. The
availability of a track for allocation to
an active file is determined by examination
of the track allocation table (TAT), which
is constructed by the active area start-up
module (IHKAST) at CRJE start-up time.

The active area consists of two types of
files: global and private. Private files
are active data sets that are assigned to
users when they enter an EDIT command.
Active data sets are referred to as active
files. Active files are released when an
END subcommand is entered by the user. The
global files are allocated at start-up time
and each member of the system library is
copied as a global file.

Access to the files in the active area
is provided with Active File I/O (AFIO)
macros. The macros are listed in Appendix
F and are discussed in detail in the
Librarian section of Program Organization.
These macros invoke the IHKAFI module,
which is the AFIO control routine.

CRJE SYSTEM LIBRARY

The Conversational Remote Job Entry
system library (CRJE.SYSLIB) is a
partitioned data set that contains user,
system, and broadcast messages, user
verification information, and control
- tables for jobs that have been submitted to
OS through CRJE.

The CRJE system library is a five-member
partitioned data set containing the
following files:

1. System Message File -
CRJE.SYSLIB(SYSMSGS)., This member
consists of messages and diagnostics
written to the terminal user or the
central operator.

2. User Verification File -
CRJE.SYSLIB(USERS). This file
contains the userid and password of
all potential active users and
internal CRJE control information
related to each user.

3. User Message File -
CRJE.SYSLIB(USRMSGS). This file
contains the delayed messages for
users who were not active (logged on)
when the messages were sent, or
messages from a subtask other than the
user's, or messages sent after one
message had already been queued in
storage for the user.

4. Broadcast Message File -
CRJE.SYSLIB(BRDCST) . This file
contains messages from the central
operator that are of general interest
to all system users.

5. Remote Job Control Tables -
CRJE.SYSLIB(JBTBLS). This file
contains status information for all
active jobs currently in the CRJE
system.

These five members of the system library
are copied into the global files of the
active area at start-up/initialization
time. They make up the global files in the
following order:

Global File #1 - SYSMSGS
Global File #2 - USERS

Global File #3 - USRMSGS
Global File #4 - BRDCST

Global File #5 - JBTBLS.

Global files #6, #7, and #8 are utility
files that are dormant. When needed, they
are created by the AFIO macro CREATE and
are released by the AFIO macro RELEASE when
their function is completed.

Global file #6 is used by the CRJE
library condense module (IHKCDP). Global
file #7 is used by the MERGE subcommand
processor. Global file #8 is used by the
RENUMBER subcommand processor.

The format for the 80-byte records in
the system message file is as follows:
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For the central installation messages:

o 18
IIHKdddllﬁlText of message|
....... B
73 75

r T 1
|Offset for inserts|Descriptor|
L 4 J

77

|Rout1ng Codes|

| NI |

where ddd is the sequence number of the
message.

For the terminal user messages:

0 6 8 73
r ===
IIHKdddlﬁﬁlText of messageloffset for|
| (I | inserts I

| S, 5 SUDELS 4 J

75 77

|Descr1ptor|Rout1ng Codes|

where ddd is the sequence number of the
message.

Each entry in the user verification file
is 88 bytes in the system library and 80
bytes plus an eight-byte key in the global
file. This user verification file is
discussed in detail in Data Area Layouts.

The user message file has the same
format as the system message file except
that the "offset for inserts" field is
blanks, and there are no routing codes or
descriptor codes. The key is the userid
plus the sequence number, which is in the
last 8 bytes of the record in the system
library.

The broadcast message file has the
following format:

0 8 49

|MSG NUMBERlMESSAGE TEXT[NOT USED!

Bytes 0-7 - contain the message number,
which is in the form, BRD®nnnn,
where nnnn can be 0-9999,

An installation-defined number of broadcast
messages, with a maximum of 100, is
maintained in this member. The large
numbering scheme (0-9999) allows for the
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" terminal exists in two forms:

ordering of messages with a sufficient
increment between numbers to facilitate
adding messages anywhere within the file.
Messages are inserted, replaced, and
deleted within the active area.

The remote job control table (RJICT has
the format that was previously discussed in
the section on control blocks. Detailed
information about each field is contained
in the Data Area Layouts section.

USER LIBRARY

The user libraries are partitioned data
sets with a name of CRJE.LIB.userid. A
library must be allocated for each
potential active user who plans to maintain
permanent libraries. The user libraries
must be allocated before the start-up of
CRJE.

The size of the library depends on the
estimated number of data sets that will be
stored at any one time and on the size of
the data sets.

User library directory entries are of
variable length depending upon how they are
created. The entries that are created by
CRJE are 40 bytes; those created by CRBE
are 30 bytes; and those created by utility
programs are 12 bytes. Each one has a
different format.

The EDIT command processor is the only
command processor that recognizes all three
types of data sets. The IHKED1l module
checks the length of the directory entry;
if it is not a CRJE or CRBE entry, the
directory entry is created using the
information given on the EDIT command and
the default operands. If the entry was
created by CRBE, it is expanded using the
information already in the entry and the
information in the EDIT command.

The formats of the three types of

directory entries are discussed in section
5, Data Area Layouts.

INPUT/OUTPUT FLOW

INPUT

Input to the CRJE system from the
commands and
data. The user enters input in one of
three modes: command mode, edit mode, and
input mode. Data or the type of commands
entered determines the mode in which the



user operates. Data is entered as lines of
text in input mode to create a data set.
This data set might be saved in the user
library and used later as job input.

Ccommands

In command mode the user can enter any
command, but not subcommands. The user is
in command mode as soon as he logs on, and
he stays in command mode unless he enters
an EDIT command, after he enters an END
subcommand in edit mode, or until he logs
off.

The user enters edit mode when he issues
an EDIT command that initiates updating

operations on an existing data set. In
edit mode the user can enter EDIT
subcommands to delete, replace, and add

lines to an old data set. A null line or
an INPUT subcommand puts the user in input
mode. From edit mode the user returns to
command mode by entering an END subcommand.
The user's active file is deleted when an
END subéommand is entered, and EDIT
subcommands are no longer accepted.

. The user enters input mode from command
mode by issuing an EDIT command that
initiates the creation of a new data set in
his active file. Input mode is entered
from edit mode by issuing an INPUT
subcommand or a null line. A data set is
created in input mode by entering one line
at a time. The user cannot go from input
mode directly to command mode. A null line
must be entered to go to edit mode; then an
END subcommand puts the user in command
mode.

Job input can be
created by the user
Data sets that have

the data set being

in his active file.
been created by the
user and then saved in his user library can
also be job input. The input for one job
can be a combination of the user's data
sets stored in his library, his active
file, and data sets stored in another user
library. Whether input is a data set in
the user's active file or a data set that
the user has saved in his library, the data
was initially created by the user or by
another CRJE user., If another user's data
set is included and is protected, the key
must be provided before use of the data set
is permitted.

Data

Data is entered into the user's active
file in input mode. The user can specify
that line numbers be displayed at his
terminal as a prompt for a line of input.

Whether the user receives the line-number
prompts or not, the line numbers are still
maintained in his active file. Input lines
must be 80 characters unless line numbers
are kept in the last 8 characters of the
line, in which case 72 characters is the
maximum. Input lines of more than 80
characters (or 72 if line numbers are
specified) are truncated, and input lines
of less than 80 characters (or 72 if line
numbers are specified) are padded with
blanks. .

Note: When a user attempts to save input
lines in an 80-character instead of an
88-character record user library, the input
lines should not exceed 72 characters. If
they do, the data in positions 73-80 is
truncated, and a warning message is sent to
the user. .

OUTPUT

Ooutput that can be received at a
terminal is divided into two categories:
data and messages. Data output can be the
contents of a specific CRJE or OS data set,
or it can be output of a submitted job.
The terminal user must request data output.
Besides messages from the central operator
and messages from other users, there are
other kinds of CRJE terminal user messages:
error messages, information messages, and
syntax checker messages.

Messages

The central operator can send messages
to terminal users by the central command
MSG. If the terminal user is not active,
the central operator can request that the
message be queued for later delivery, and
the user will receive the message when he
logs on. The central operator also creates
and maintains the broadcast messages.

These are messages that contain information
of general interest to all users. The
broadcast messages are sent if requested to
each user when he initiates his session.
The user may request the broadcast messages
any time during his session by entering the
LISTBC command.

Terminal users can send messages to
other users by the SEND command. If the
user is not active at the time the message
is sent, it can be queued for later
delivery. The message then becomes a
delayed message and the user receives it
when he logs on. These messages are not
queued for later delivery unless the user
sending the message designates them as
such.
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Most of the CRJE terminal user messages
are dependent upon the input from the
terminal. A message response to a command
usually indicates an error in the command
or an unexpected situation. Nonexistent
information might be specified in the
command, or the command might have a syntax
error. An out-of-space condition or a data
set that could not be found are examples of
such unexpected situations. A message

response to a command might be information.

Commands such as STATUS, LISTLIB, and
LISTDS request information about jobs and
data sets. This information is given to
the user in the form of messages. Messages
that are sent to a user in response to a
command .entered are usually delivered to
the terminal immediately following the
command.

The only messages that are sent to the
user in response to data entered are line
number prompts, syntax checker error
messages, and messages indicating
unexpected situations such as out-of-space
messages.

When conversationally submitted jobs
terminate, and when the CRJE system closes
down, notification messages are sent to
user. Since these messages are not related
to input entered at the terminal, they may
be sent at any time. They will be printed
at the terminal before a command is
entered. The CRJE closedown message is
printed immediately, regardless of what
mode the user is in.
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Data

By use of the OUTPUT command the user
may request data output of a job he
submitted conversationally to 0OS. Once the
output of a conversationally submitted job
is returned in full to the user, the data
set is scratched. Thus, there is only one
copy of output available.

The LIST subcommand lets the user get a
copy of the contents of his active file.
Since the data set in his active file is
only scratched when an END subcommand is
entered, the contents of the user's active
file can be listed as many times as
desired. Data sets are listed at the
terminal one logical record per line or in
80-character lines.. A line of an 0S data
set, with a maximum of 120 characters, is
printed as one line.

The terminal user can discontinue the
transmission of SYSOUT output data at his
terminal. How he discontinues the output
depends upon his particular terminal. When
output requested by the OUTPUT command is
discontinued, the data set is not
scratched. The user can receive the
remaining output by entering the CONTINUE
command. If data output requested by a
LIST subcommand is discontinued, the only
way the user can get the remaining output
is by entering another LIST subcommand.



CRJE_GENERATION AND ASSEMBLY

The CRJE facility is incorporated into
the operating system in the following
manner: by copying the resident CRJE
modules and BTAM modules from the component
libraries into the telecommunications
library (TELCMLIB), by copying the
nonresident CRJE modules into the link
library (LINKLIB), and by copying the
initialization module IHKINT into the
telecommunications library (TELCMLIB). The
MACLIB must be specified since it contains
the CRJE assembly macros, and the PROCLIB
must be included because it contains the
START procedure for CRJE; the assembler and
the linkage editor must also be included.
All of the facilities to support CRJE are
specified with macros at the generation of
the operating system.

After an operating system has been
generated with the features required for
CRJE, the CRJE system must be defined and
generated. Generating the CRJE system
involves the assembly of CRJE macros; the
assembly of any installation exit routines;
the creation of the CRJE load module; the
allocation and initialization of CRJE data
sets; and the provision of a procedure for
the execution of CRJE and a procedure for
the reader. This generating process is
discussed in detail in IBM System/360
Operating System: CRJE System Programmer's
Guide, GC30-2016.

Each installation is allowed to define
its system configuration by three assembly
macros residing on SYS1.MACLIB: CRJELINE,
CRJETABL, and CRJEUSER. The operands of
the macros provide the installation with
the opportunity of specifying information
about the system configuration as well as
specifying system options.

. The object module IHKMAC is produced
when the CRJELINE macro and CRJETABL macro
are assembled. This object module contains
the CCT for the system and the CLB, STCB,

DCB, and DECB for each line; the module
resides on SYS1.TELCMLIB. The IHKMAC
module is linkage edited with the
installation exit routines, the AVT, and
the preassembled resident CRJE modules.
The output of this linkage edit forms the
CRJE load module, IHKBGN.

METHOD_OF OPERATION

CRJELINE

The CRJELINE macro describes the
communications network supported by the
CRJE system. For each communications line
one macro must be assembled. For each
line, a macro generates the following
control blocks according to the operands
specified on the macro:

e A BTAM DCB for each line group and a
DECB for each line. (These are used in
reading from and writing to the line.)

e A conversational line block (CLB).

e A DDNAME of the data set that will be
used for writing a submitted job stream
to disk.

e A subtask control block (STCB).

e An event control block (ECB) entry in
the CRJE dispatcher's ECB list.

e An ECB entry in the ECB list of the
utility task and an entry in the list
of the loader/controller task.

CRJETABL

The CRJETABL macro specifies all
installation-wide options selected for a
particular system, such as the maximum
number of broadcast messages, the maximum
number of delayed messages, the maximum
number of CRJE-submitted jobs that can
reside in the CRJE system at one time,
number of central commands that can be
queued and waiting to be processed at any
one time, the installation exit routines,
and the installation-provided commands and
subcommands.

the

The maximum number of CRJE-submitted
jobs that may reside concurrently in the
CRJE system is equal to the number of
records allowed in the remote job control
table (RJCT) of the system library. The
CRJE control table (CCT) is generated
according to the operands specified. If
the exit routines exist and are specified,
the entry point addresses of the JCL exit
routine, the LOGON exit routine, and the
LOGOFF exit routine are put in the AVT.
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CRJEUSER -

The CRJEUSER macro specifies the userid
and password for all potential users. This
macro generates one record in the
CRJE. SYSLIB(USERS) member of the system
library for each potential user. When a
user logs on, his userid and password are
checked for validity against the userids
and passwords in the USERS global file.

The assembly of the CRJEUSER macro
produces the object module IHKUSR, which
resides on SYS1.TELCMLIB. This module
contains a user verification record (UVR)
for each potential active user. The IHKUSR
module is linkage edited with the IHKINI
module and IHKSMG module, which have been
preassembled and placed on SYS1.TELCMLIB.
The IHKINI module is the system library
initialization module and the IHKSMG module
contains all system messages. When these
modules are linkage edited, the output
forms the initialization module IHKINT,
which resides on SYS1.LINKLIB. This
initialization routine must be executed
before the first start-up of CRJE.

Figure 3 (DEFINING THE CRJE SYSTEM)
illustrates the assembled macros, the
generated control blocks, and the linkage
edit steps. '

INITIALIZATION AND START-UP

INITIALI ZATION

The initialization of CRJE begins before
the start-up of the system. The CRJE
system library initialization routine
IHKINI is a CRJE utility program that must
be executed before the first start-up of
CRJE.
as the load module IHKINT with the entry
point IHKINI. The load module consists of
the CRJE system messages (IHKSMG), the list
of users and passwords (IHKUSR), and the
system initialization.routine (IHKINI).

The initialization routine opens the
system library and writes the system
messages. The user entries, if any, are
written in the system library and the
directory entries are stored by the STOW
macro. The remaining system library
directory entries (user messages, broadcast
messages, and job tables) are also stored.
The CRJE system library is then closed and
control is returned to the operating
system.

If any 1/0 errors are encountered in
this initialization, a message is sent to

This routine resides on SYS1.LINKLIB .

the central operator and processing
discontinues.

START-UP

When the START command for CRJE is
entered at the central console, the command
scheduling routine of 0S (SVC 34) gives
control to the START command processor
(IHKBGN) .

Chart A illustrates the function of CRJE
start-up and initialization, beginning at
the time the START command is entered at
the central console. )

The START command processor issues an
ENQ macro to be sure that CRJE is not
already an active task in the operating
system. If CRJE is not already an active
task, the CRJE initialization routine
(IHKCIP) inspects the parameters on the
START command and performs the
initialization of CRJE.

If the parameters on the START command
are valid, an ATTACH macro is issued for
the loader/controller task (IHKLDC) and for
the utility task (IHKSRV). A LOAD macro is
issued for the 0OS routines IEFQMDQ2,
IEFQDELE, and IEFQMSSS.

As illustrated in Chart A,
initialization depends upon the parameters
specified on the START command. The
process of initializing the active area
depends upon whether the NORM or ABNO
parameter is on the START command. NORM
indicates a normal start-up. This means
the previous closedown was normal and the
copy of the system library in the global
files was saved in CRJE.SYSLIB and all
active files were saved in user libraries.
In this case all that has to be done is
initialize the active area and copy the
members of CRJE.SYSLIB into the global
files of the active area.

ABNO means the last closedown of CRJE
was an abnormal closedown and the active
area contains active files and system
information that has not been saved.
Therefore, this information must be saved
and the system library updated and
rewritten.

There are four modules that perform
initialization on the active area: active
area start-up/initialization module
(IBKAST), active area recovery module
(IHKAWS) , library I/0 shutdown module
(IHKBSH), and library I/O start-up module
(IHKBST). The following diagram
illustrates how the modules work together
to perform the complete active area

Method of Operation 23



initialization under normal or abnormal
conditions.

IHKAST

Initialize
Active
Area

IHKCIP

Norm

Or Abnorm ABNO
Srart-ﬁ/
NORM
IHK AWS
Save Active
Files in
User
Libraries,
- IHKBSH
Save Global
Files in
CRJE System
Library
IHKBST
Copy System
Library into
Global Files.
IHKCIP
By use of the DEVTYPE macro, the IHKAST

module checks to be sure that the device to
which the active area data set has been
assigned is a 2311, 2314, or 2319. The
active area DCB is opened and the DEB is
checked to be sure that no more than one
extent has been allocated to the active
area. A GETMAIN macro is issued for the
track allocator table (TAT); and the table
is initialized to show all of the tracks in
the active area are available for
allocation. Several fields in the KONBOX
are initialized: such as number of heads
per cylinder, maximum track length, block
overhead, tolerance factor, track address
of master index, length of master index,
and mean cylinder number. The IHKAFI
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module and the IHKEXC module of AFIO uses

these fields during the active file track

allocation, deallocation, and master index
track initialization.

If the start-up is abnormal, the IHKAWS
module attempts to save the active files
that existed at the time of the abnormal
closedown. This operation depends upon
gaining access to the active area,

The USERS global file is used to
determine which users had an active file at
the time of closedown. For users with an
active file at closedown, the AFIO work
area in the TUB is reinitialized with
information from the user's active file
entry. in the master index track and from
the user's own file index track. His user
library is opened and a library I/0 macro
is used to point to the beginning of the
user's active file. The user's active file
is saved in his user library under the
member name of ACTIVE. This processing is
done for each user having an active file at
the time of the last closedown.

The library I/0 shutdown module (IHKBSH)
saves the global files of the active area
into the system library CRJE.SYSLIB.
Librarian macros are used in the copy
process.- If the operation is terminated
because of an error, the central operator
is notified of the situation.

If the start-up is normal or if the
start-up is abnormal, after recovery, the
library I/0 start-up module (IHKBST) copies
the members of CRJE.SYSLIB into the global
files. This module also searches the
direct-access devices that contain user
libraries. When a user library with the
name CRJE.LIB.userid is found, the userid
is checked for validity; and if valid,. the
DDNAME for the volume on which the library
resides is put in the last eight bytes of
that user's entry in the USERS global file.

The CRJE initialization module (IHKCIP)
performs RJCT initialization according to
the type of start-up--FORM, NFMT, or NONE.
A START RDRCRJE command is issued for each
job submission data set built by the SUBMIT
processor and not processed by the OS
reader. The remote job control table
(RJCT) entries are inspected. All jobs not
marked complete and not on SYS1.SYSJOBQE
are deleted from CRJE and a message is
queued for the user.. To.delete a job from
CRJE means to delete the RJICT entry for
that job and remove all references from
SYS1l. SYSJOBQE.

If the start-up specified is FORN, all
RJICT entries are deleted. In this case
there is nothing on SYS1l.SYSJOBQE
(reformatted at IPL); therefore, the RJCT
entries are deleted for jobs marked



complete. If the start-up specified is
NFMT (SYS1l.SYSJOBQE not reformatted at
IPL), all jobs marked complete are changed
to not complete because all the pointers in
the RJICT entries are incorrect. When the
pointers are corrected, the jobs are marked
complete again. If the start-up specified
is NONE (no IPL since last start-up), an
IOB (Input/Output Block) is built for each
job marked complete.

An OPEN macro is issued for each line
having a DD card. A X'40' is posted in the
dummy ECB in the STCB for the lines
successfully opened. A X'40' is posted in
the stop acknowledgment ECB in the CLB for
the lines not opened successfully.

The loader/controller now fills the
transient area with nonresident modules.
If the syntax checkers are specified, they
are loaded and are given a chance to
initialize their areas. A delete request
is made for each module that was brought
into the transient area by the
loader/controller. This is done to reduce
the request count to zero but physically
leave the modules in the transient area.

The address of the communications ECB is
put in the dispatcher's ECB list as the
entry for the central commands. A message
is sent to the central operator informing
him that CRJE is now active.

After all initialization has been
completed, the job termination handling
routine (IHKSDQ) is given control to start
processing on the lines. But, before any
actual processing is done, the job end
processor checks to see if any CRJE jobs
have completed, and if so, dequeues the job
from 0S and queues a message for the user
who submitted the job.

If a job is found on the output queue, a
search is made for the RJCT entry for that
job. If the RJCT entry is not found, the
job is deleted because it is not a CRJE
job.

If the RICT entry is found for the job
that is on the output queue, if the OS
queue manager dequeue routine reads an SMB
(System Message Block), and if the job is
already marked complete, the job is deleted
because it is a duplicate. If it is not
marked complete, the job end processor
marks it complete, queues a notification
message for the user, and updates the RJCT
entry for the job.

At this point the job termination
handling routine attempts to retrieve the
next job on the output queue. If there are
no jobs to dequeue, the job termination
handling routine waits for the ECB given to
the 0S queue manager by the IHKDEQ module.

‘to load the LOGOFF processor.

control is returned to the point where the
IHKDEQ module is invoked.

CRJE is now ready to perform prccessing
on the communications lines.

SESSION MANAGEMENT

A session is the period of time that a
user is active at a terminal. A user's
session is initiated by a LOGON command,
but may be terminated in any one of three
ways. If he enters a LOGOFF command the
session is terminated. If another user
enters a LOGON command at the terminal
before the first user enters a LOGOFF
command, he is logged off automatically.
An irrecoverable line error or closedown at
the central installation causes automatic
termination of a user's session.

Chart B illustrates the functional
process of session management.

INITIATION

A command and its operands are put in
the line buffer when entered at the
terminal. The line administrator
translates the text to EBCDIC and removes
all line control characters and backspace
characters. The system administrator
examines the command. If it is invalid, it
is rejected and an error message is sent to
the user. Otherwise, a PPT (Parameter
Position Table) is allocated and the
parameters specified on the command are put
in the PPT along with a code specifying the
command. )

If the command entered was a LOGON
command, the system administrator checks
the TUB to see if the previous terminal
user was logged off. If the previous user
was not logged off, the command analyzer
issues a request for the loader/controller
Control is
then passed to the LOGOFF processor to log
off the old user, but the PPT still
contains the LOGON command code and
parameters. The LOGOFF processor performs
the LOGOFF functions and then checks the
suppress bit in the CCT. If the bit is on,
meaning that no more users can be logged
on, the LOGON suppressed message is sent to
the terminal, and the LOGOFF processor then
returns to the command analyzer with a
return code of 0 to indicate no LOGON is to
be performed. If the suppress bit is not
on, the LOGOYF processor returns to the
command analyzer with the negative value of
the LOGON command in register 15. The
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command analyzer then requests the loadlng
of the LOGON processor.

If the previous user was logged off
(meaning that no automatic LOGOFF is to be
performed), the system administrator checks
the suppress bit in the CCT. If the
suppress bit is on, this means that the
cenitral operator has requested that no more
users be allowed to log on. So the LOGON
command is refused and the user is
notified. If the suppress bit is not on,
the loader/controller is requested to 1oad
the LOGON processor.

The operands of the command are checked
and the TUBBRD (broadcast messages
requested) and TUBMID (message IDs
requested) switches in the TUB are set
depending upon the operands specified on
the command. The user verification file
manager {IHKUTM) is called to verify the
userid and password. If no userid was
entered or if the userid is not found or is
already in use, then the user is prompted
for a userid that is not in use. The user
is prompted only once for a userid. If a
correct one is not entered, he is notified
that his LOGON is not accepted.

The IHKUTM module turns on the active :
bit in the user's verification record (UVR)
in the global files. The password entered
on the LOGON command is compared with the
password in the user verification record.

If they are not the same or if no password
was specified on the LOGON command, the:
user is prompted for a password. Again the
user is prompted only once. If the correct
password is not specified, the LOGON
command is not accepted and the user is
notified.

If a LOGON user exit is provided, then
the parameter list is set up to pass.
control to the exit.
parameter list points to the userid in the
TUBUSRILD field of the TUB. -The second word
points to the accounting information, or to
a one-byte area containing X'FF' if no
accounting information is given. Register
1 points to the parameter list, and the
exit routine is then given control. If the

return code from the exit routine is 4, the :
In this .

user is not allowed on the system.
case a message is sent to the user, the .
active bit in the UVR is turned off, and a
delete request is issued to have the.
loader/controller delete the LOGON
processor from the transient area. If the
return code is zero, the TIME macro is
issued to get the LOGON time and it is
stored in the TUB. The message writer then
sends a LOGON message.

The IHKLGN module checks the CCT to find

out if a SHOW SESSION for all LOGONs has
been requested. If not, the UVR is checked
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The first word of the

to determine if a show session has been
requested for this particular user. In
either case,  a message is sent to the

central operator -indicating the session.

The user is now successfully logged on
and "his userid is put in the TUB. Control
is returned to the command analyzer, and a
deletion request is issued for the LOGON
Pprocessor.,

TERMINATION

There are three possible reasons for the
termination ‘of ‘a user's session: an error
condition (active area I/0O error, line
error, or subtask abend), a LOGOFF command
from the the terminal user, or a LOGON
command from terminal user before the
previous user issued a LOGOFF command.
Normal termination of the CRJE system (STOP
central command) causes the system
administrator to issue a LOGOFF command for
each active user. This LOGOFF command is
handled in the same way as a LOGOFF command
from a terminal. The reason for the
termination of the session affects certain
procedures”in the ‘LOGOFF process. If the
reason for the LOGOFF is an active area I/0:
error,. the TUBUTMN flag in the TUB is set.
This means that no calls can be made to the
IHKUTM routine, no show session messages
can be sent to the central operator, and no
LOGOFF message can be-sent to the terminal
user. Otherwise, processing is the same.
If the reason for the LOGOFF is a line
error, the TUBABEND flag in the TUB is set.
The only change ‘in the LOGOFF process in
this case is that no messages can be sent
to the terminal-user. If the LOGOFF is
automatic because of another user logging
on, the only change in the process is that
the LOGONs suppress bit in the CCT is
checked before returning to the command
analyzer.

The LOGOFF-processor first gets the
LOGOFF time by issuing the TIME macro. If
an active area I/O error is not the cause
of the LOGOFF, the IHKLGF module calls the
IHKUTM module to verify the userid, to turn
off the active bit in the UVR, and if
abnormal termination is the cause of the
LOGOFF - (which was found by checking the
ABEND bit in the TUB), to turn on the
abnormal termination bit in the UVR. The
show session bit in the CCT is checked and,
if it is ¢©n, the message writer is
requested to send the SHOW SESSION message
to the central operator. If this bit is
not on, the show session bit in the UVR is
checked ‘and if on, the SHOW SESSION message
is sent to the central operator. The
session time is calculated using the LOGON
time, which'is stored in the TUBTIME field



of the TUB, and the LOGOFF time. If
abnormal termination is not the cause of
the LOGOFF, the message writer sends the
IOGOFF message to the user indicating
LOGOFF time and total session time.

The parameter list is built for the
LOGOFF exit, if one exists. The first word
points to the TUBUSRID field in the TUB,
which contains the userid. The second word
points to a field containing the type of
terminal at which the user was logged on.
The third word points to a field containing
the LOGON time, LOGOFF time, and session
time. There are no return codes from the
LOGOFF exit routine to be checked.

If main storage has been allocated for
the IHKTAB module, it is now freed. The
PPT is checked to see if this is an
automatic LOGOFF caused by another LOGON.
If it is, the command code in the PPT is
that of the LOGON command. In this case
the suppress bit in the CCT is checked; if
it is on, the LOGONs suppressed message is
sent to the terminal user, and control is
returned to the command analyzer. If it is
not on, the negative code for the LOGON
command is put in register 15 and the TUB
is initialized to zero except for the first
60 bytes. If the LOGOFF was automatic
because of another LOGON, the command
analyzer issues a delete request to the
loader/controller for the LOGOFF processor
and a load request for the LOGON processor.
.Processing then continues in the LOGON
processor as described in the section on
initiation.

DATA MANAGEMENT

Data management is divided into two
areas., One area is the management of an
active file in its entirety. This involves
assigning space in the active area to a
user and getting the data set into this
space. The active file may contain an OS
data set; it may contain a user's CRJE data
set from his library; or it may contain a
new data set the user creates. Managing
the active file in its entirety also
involves transferring it from the user's
space in the active area to his user
library, to O0S for processing, to the user
at his terminal, or deleting it altogether.
Figure 4 illustrates these ways of getting
a data set into the active area.

The second area of data management is
manipulating the active file line by line
or by groups of lines. This type of data
management is discussed as the update
function, which involves changing,
deleting, or inserting lines or groups of
lines or changing line numbers. The scan

function is considered line-by-line data
management.

Operating
System
(08)

Reader/
Interpreter
Data

Set

SUBMIT *

EDIT NEW
Implicit
INPUT

Figure Uu4. CRJE Data Management: Active

File

' CREATE FUNCTION

By entering an EDIT command with the NEW
operand specified, the user indicates that
he wants to create an active file. The
command and its operands are put in a PPT
by the command analyzer. Then the command
analyzer branches to the command processor,
which in this case is the IHKEDT module.
The IHKEDT module checks the operands; if
any operand is invalid, a message is sent
to the user and control is returned to the
command analyzer. If the dsname is valid,
the IHKIRL module is entered to process the
lines entered from the terminal. (See
Chart C.)

A GETMAIN macro is issued and a
directory entry is created. The address of
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the GETMAIN area is put in the TUBDIRAD
field. A CREATE macro is then issued to
allocate space for an active file. The
message writer prompts the user with a line
number.  His reply is a line of text that
is put in his active file. The IHKAFI
module is used to insert the lines of text
into the user's active file. (This module
is discussed in detail in the Librarian
part of the Program Organization section of
this publication.)

COPY FUNCTION

The copy function of data management
within CRJE involves getting information
into the active area space that is
allocated to a user., The user issues an
EDIT command with the OLD operand specified
and the data set name. The data set can be
a CRJE data set residing in a user library
or an OS data set. (See Chart C.)

After the data set is copied into the
space in the active area assigned to a
user, it is referred to as his active file.

0OS Data Set

The IHKEDT processor gets control with
the ccmmand and its operands in a PPT. The
operands are checked for validity. If any
operand is invalid, a message is queued for
the user and control is returned to the
command analyzer. Otherwise, control is
passed to the IHKEOS module, which calls
the IHKIRL module to allocate space in the
active area for an active file.

The IHKEOS routine, using the ATTACH
macro, attaches the IHKOPN module, which
issues a LOCATE macro and an OBTAIN macro
to get the DSCB (Data Set Control Block).
The DCB is set up in a GETMAIN area. The
IHKOPN module then returns control to the
IHKEOS routine. The IHKEOS module issues a
GETMAIN macro for a read buffer, the size
of which depends upon the blocksize of the
data set to be read; then the data set is
opened. The way in which the records are
put in the buffer depends upon the record
size and whether the records are fixed,
fixed blocked, variable, or variable
blocked. As the lines are bhuilt they are
assigned line numbers using the default for
starting line number and increment. When a
block of ten lines is moved into the
buffer, an AFIO macro is issued to insert
the lines in the active file. This is
continued until the entire data set is read
and inserted into the active file. The
IHKOPN module is then detached.
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CRJE Data_Set

The command processor (IHKEDT) receives
control with the command and operands in a
PPT. The operands are checked for
validity. If any operand is invalid, a
message is queued for the user and control
is returned to the calling routine.

The CREATE macro is issued by the IHKED1
module to allocate space for an active
file. The user verification file manager
(IHKUTM) is called to verify the userid as
the owner of the data set, to put the
ddname of the library DD card into the
KONBOX, and to queue the subtask for
library I/0 in order to access the user
library. After this is done the CRJE data
set is opened and the directory entry is
made available.

The directory entry is inspected to see
if it conforms to the CRJE format. If it
does, changes are made in the directory
entry according to the operands specified
on the EDIT command, and the count of the
number of times it was read is updated. If
the directory entry does not conform to the
CRJE format, it is expanded using the
information already in the entry, the
information in the operands of the EDIT
command, and the EDIT default options.

When X's are found in the key field
while reading the data set, the keys are
sequenced. The default starting line
number and default increment are used.
When neither X's nor numerics are found in
the key field, the key is set to 0 and a
message is queued for the user. A library
I/0 macro is issued to read a block of
records. An AFIO macro is issued to insert
the records into the active file. This is
continued until the complete data set is
read and put into the active file. The
IHKBPM module performs the reading of the
CRJE data set, and the IHKAFI module
initiates the function of inserting the
lines in the active file.

UPDATE FUNCTION

The EDIT command initiates updating
operations by getting a data set into the
user's space in the active area. The
second area of data management, which is
done line-by-line, is requested by the EDIT
subcommands. The functions that can be
performed line-by-line are:

Insert lines
/Replace lines
Delete lines
Replace character strings within lines



Combine a data set with the active
file or copy lines from one place to
another in the active file

Reassign line numbers tc the lines

Request a syntax analysis of PL/I or
FORTRAN source language statements

Indicate tab settings while entering
lines

After the EDIT command is entered, only
EDIT subcommands are accepted until an END
subcommand is entered.

Entering Lines

Lines are entered into the active file
by the Implicit subcommand or the INPUT
subcommand. When the INPUT subcommand is
entered, the INPUT processor (IHKIPT) gets
control from the command analyzer, with the
subcommand and its operands in a PPT. The
numeric verification module (IHKNUM) checks
the first two operands to see if they are
all numeric. The INPUT subcommand
processor saves the line number and
increment in the PPT, and a switch is set
depending upon whether R(eplace)} or
I(nsert) was specified. 1If the PROMPT
operand was specified, the TUBLNPMT switch
is set. If any errors are found in
checking the operands, an error message is
queued for the user, and control is
returned to the command analyzer.

If no numeric operands are specified,
the Implicit subcommand processor (entry
point: IHKIRLO1l) inserts the lines of text
at the end of the active file and uses the
same increment as the other line numbers in
the active file,

Otherwise an AFIO macro is issued to
find the point in the active file at which
the lines are to be inserted. If I was
specified, the macro is for the specific
line. If that line number already exists,
an error message is queued for the user,
and control is returned to the command
analyzer. Otherwise the pointer is to the
next lower line number. The Implicit
subcommand processor (IHKIRL) prompts the
user with a line number. The user responds
with a line of text. An AFIO macro is then
issued and the IHKAFI module .of AFIO
initiates the process of inserting the line
into the active file. The user is then
prompted with another line number. This is
repeated until the user enters a null line
or until the line number to be inserted is
greater than the next line number in the
active file.

If the R operand was specified, the AFIO
macro is for the specific line number. If
the line number does not exist, an error

message is queued for the user and control
is returned. Otherwise the Implicit
subcommand processor (IHKIRL) prompts the
user with the line number. The user
responds with a line of text. An AFIO
macro is issued to put this line of text in
the active file. This process is repeated
until a null line is entered or the end of
the data set is reached. If a line number
does not exist, the user is notified.

If neither the R nor the I operand is
specified, the AFIO macro is issued for the
specific line number. If the specific line
number does not exist, the macro is for the
next lower line number.

When the Implicit subcommand is entered,
the IHKIRL module inserts or replaces the
lines in the active file or deletes the
line. An AFIO macro is issued for the line
number. If the line already exists in the
active file, another macro is issued and
the line of text typed at the terminal
overlays the old line already in the file.
If the line does not exist, a macro is
issued and the line of text is inserted
after the next lower line number.

Deleting Lines

If there is no text in the Implicit
subcommand, a macro is issued by the IHKIRL
module to delete the line from the file.

If the line does not exist, an error
message is queued for the user. In either
case control is returned to the command
analyzer.

When the DELETE subcommand is entered,
the numeric verification module (IHKNUM)
checks that the operands (if any were
specified) are all numeric. If one line
number is specified, a macro is issued to
delete the line from the active file. 1If
the line does not exist in the active file,
an error message is queued for the user,
and control is returned to the system
administrator. If no operands are
specified on the subcommand, the last line
in the active file is deleted. 1If two line
numbers are specified on the subcommand,
all of the lines in the active file with
line numbers greater than or equal to the
first line number specified and less than
or equal to the second line number
specified, are deleted.

The complete process of entering and

. deleting lines in the active file is

illustrated in Chart D.
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Changing Lines

The CHANGE subcommand is used to change
character strings within a line. This
subcommand is used when correcting
statements having a syntax checker error.
In this case the TUBCORRN switch must be
set, and the line numbers specified on the
subcommand must be within the range
specified in the TUBIRLSA field. If they
are not, an error message is queued for the
user.

The system administrator puts the
subcommand code with the operands in a PPT
and passes control to the CHANGE subcommand
processor (IHKCGN).

The IHKCGN module checks the operands
specified. The IHKNUM module verifies that
the line numbers given are all numerics.

If any errors are found, an error message
is queued for the user and control is
returned to the command analyzer. If more
than one line is specified, the first line
is read into the AFIO buffer. The IHKCCS
module scans the line for a character
string that matches textl. When a match is
found, the first part of the line is put in
the work area. Text2 is then put into the
work area. The remainder of the line after
textl (as it is in the AFIO buffer) is put
in the work area. The entire line is then
put back in the AFIO buffer. ' If ALL is
specified in the subcommand, the complete
process is repeated until the end of the
line is reached.

The line always exists in the AFIO
buffer as it appeared after the previous
scan. This is to insure that the line will
be correctly updated when the ALL operand
is specified.

If text2 is shorter than textl, the line
is condensed and padded with blanks. If
text2 is longer than textl, the line is
expanded and text2 is inserted. If the
line exceeds the maximum length after text2
is inserted, the line is truncated and an
error message is queued for the user.

When the complete line is scanned, an
AFIO macro puts the line back in the active
file. If two line numbers are specified,
the next line is read and the process is
repeated until the last specified line is
reached or EOD is detected. Control is
then returned to the command analyzer.

If only one line number is specified,
the same process is done for that one line.
If the line does not exist or if there is
no match on textl within the line or lines
scanned,
user and control is returned to the IHKCMD
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an error message is queued for the-

module., (The change process is illustrated
in Chart E.) :

Merging Lines

The MERGE subcommand is used to insert
lines from a user's data set into the
active file or to insert lines that are in
the active file to another place in the
active file. A complete data set may be
inserted or just the lines specified. The
lines may be inserted at the end of the
active file or after a specified line
within the active file.

The system administrator passes control
to the IHKMGE processor with the subcommand
code and the subcommand operands in a PPT.
The operands are checked for validity. The
IHKNUM module checks the line number
operands for all numerics. If any errors
are found, a message is queued for the user
and control is returned to the system
administrator.

If one or three line number operands are
specified, a utility file is created and
all the lines in the active file are read
and written into the utility file. The
active file is then released and a new one
created. The IHKAFI module initiates the
manipulation of lines in the active file
when AFIO macros are issued.

If the single asterisk (%) is specified
on the subcommand, control is passed to the
IHKMAA module to process a merger of the
active file into the active file. If a
utility file exists, all the lines of the
utility file, up to and including the line
specified as the line number after which
the merger is to be made, are inserted into
the new active file. Then the entire
utility file when no or only one numeric
operand is specified, or the specified
range when two or three numeric operands
are specified, is inserted at the end of
the new active file and the lines are
resequenced. The lines in the utility file
after the line number at which the merger
was made are inserted at the end of the new
active file. The lines in the new active
file are resequenced, and the utility file
is then released.

If there is a data set name specified on
the subcommand, the IHKMUF module handles
the merging process. If the directory
entry for the data set to be merged is not
of the CRJE or CRBE format and a line range
is specified, the command is rejected. If
the library I/0 module (IHKBPM) cannot find
the data set in a user library, an error
message is queued for the user and control
is returned to the command analyzer. If



the data set is found and is in a user
library, it is opened; or if the owner's
userid and any protection key have been
specified, it is opened.

The insertion of the lines into the
active file is done in the same way as
described before, by overlapping AFIO
macros and library I/0 macros. If a range
of lines is specified, only these lines are
inserted; otherwise the entire data set is .
inserted. If lines from the active file
have ‘been read into a utility file, they
are reinserted at the end of the active
file. All lines are resequenced when
inserted into the active file. Control is
returned to the command analyzer. (Chart F
illustrates the merge function.)

Renumbering Lines

The RENUMBER subcommand is used to
request that new line numbers be assigned
to the lines of the active file. Control
is passed to the RENUMBER subcommand
processor (IHKRNR) with the subcommand code
and the operands in a PPT. The IHKNUM
module first checks the operands for all
numerics. If an error is found, an error
message is queued for the user, and control
is returned to the command analyzer. If no
operands are specified, the default option
is ten for both line number and increment.
The operand values are stored in the last
40 bytes of the user buffer, which is used
as a work area.

A block of records is read from the
active file, and the line numbers are
resequenced. If line numbers are contained
in the last eight characters of the line,
they are also changed. A utility file is
created and, when all the lines in the
block are resequenced, the block is written
to the utility file. The process of
reading a block, resequencing the line
numbers, and writing the block in the
utility file is continued until EOD is
encountered 'on the active file. The
utility file is then released and control
is returned to the command analyzer. The
RENUMBER processor issues AFIO macros to
manipulate the lines in the active file and
utility file.

If the RENUMBER subcommand is issued for
an active file that has no lines in it, the
increment operand becomes the default
increment for prompting the user with the
line numbers in input mode. If the
RENUMBER subcommand is issued for an active
file that has no lines in it, the
subcommand has the effect of changing the
default increment. (Chart E illustrates
the renumber process.)

Setting Tabs

The TABSET command is used to define
input tab settings or output tab settings.
If the command is entered to indicate OFF
for either input or output tabs, the
processor (IHKTAB) deallocates the area in
which the tab settings are stored and sets
the tab address pointer in the TUB to zero.

When the command is entered with tabs,
they are checked for length, ascending
sequence, and numerics. A maximum of 10
tab settings is accepted. If more are
submitted, the first valid 10 are taken and
an error message is queued. A tab setting
of 0 or 1 is not accepted, and a setting
greater than 80 for input or 120 for output
is rejected. As the tabs are checked they
are stored in a work area. After all the
tab settings have been checked, they are
moved to the user buffer. If no errors are
found, the number of settings is put in the
first halfword of the area containing the
settings. If the tab address pointer in
the TUB is 0, a GETMAIN macro is issued for
a tab area. If the tab address pointer is
not zero, the tab settings are put in that
area. If any errors are encountered, a
message is queued for the user before
returning to the command analyzer.

When the line administrator reads a line
of text from the terminal and encounters a
horizontal tab character, the TABSET edit
module (IHKLAT) is called if the TUBTABAD
field is nonzero. The IHKIAT module gets
the address of the area containing the tabs
from the TUBTABAD field. The line is
edited by adding the proper number of blank
characters whenever a horizontal tab
character is encountered.

When the line administrator is ready to
write a line of text to the terminal, the
line edit write module (IHKLEW) is called
if the TUBOUTAB field is nonzero. The
IHKLEW module gets the address of the area
containing the tabs from the TUBOUTAB
fielde The line is edited by substituting
either the horizontal tab character and
idle characters, or the horizontal tab
character plus backspace characters and
idle characters to replace strings of blank
characters.

SCAN FUNCTION

The scan function can be invoked while
lines are being entered in input mode, or
it can be invoked after the lines are
entered, which is referred to as delayed
scan mode. The scan function is invoked in
input mode by specifying the SCAN operand
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on the EDIT command or by entering the SCAN
subcommand with only the ON operand
specified. It is turned off by entering
the SCAN subcommand with the OFF operand.
Delayed scan mode is invoked by entering
the SCAN subcommand with lipe numbers
designating the range of lines to be
scanned or by the SCAY subcommand with no
operands., :

Scanning lines in input mode means the
IBKIRL module accepts lines from the
terminal as long as there are any
continuation lines (continuation character:
-). The continuation character is removed
and each line is put into the active file.
When a line without a continuation
character is detected or when maximum
continuation is reached, the line is put
into the active file and the line number
range since the last non-continuation line
is passed to the syntax checker interface
(IHKSYN). A pointer to these line numbers
is put in the TUBIRLSA field. Therefore,
when scanning lines in input mode the
syntax checker interface always assumes
that it receives line numbers specifying a
complete statement. If it is not a
complete statement, an error message is
returned. :

The syntax checker interface retrieves
the lines from the active file, chains them
together, builds the parameter list, and
enters the checker. The checker returns to
the interface each time an error is found.
The interface queues the error message and
returns to the checker until the complete
statement is scanned. When the complete
statement is scanned, the interface returns
to the IHKIRL module, If there were
errors, the IHKIRL module then returns to
the command analyzer. If there were no
errors, the IHKIRL module prompts the user
with the next line number, and input mode
continues,

In the case of errors, the command
analyzer sends the error messages to the
user. The user has several choices of
reply: null line, Implicit subcommand,
CHANGE subcommand, or several Implicit
subcommands followed by a null line. A
null line means the lines with errors will
. not be corrected; input mode continues.

The IHKCGN module processes any corrections
made with the CHANGE subcommand. If the
Implicit subcommand is entered, the IHKIRL
medule is given control from the command
analyzer. The IHKIRL module checks to see
if the line is in the range of lines being
scanned. If so, the line replaces a line
in the active file, and the TUBCORCN bit in
the TUB is set to indicate that a
correction was made. The CHANGE subcommand
processor makes corrections in the same way
as the Implicit subcommand processor. The
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