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The IBM Customer Information Control System (CICS) is a multi-
application data base/data communication interface between 0S or DOS

and

user-written application programs. Applicable to most online

systems, CICS provides many of the facilities for standard terminal
applications: message switching, inquiry, data collection, order
entry, and conversational data entry.

® 0 © & 0O

Functions performed by CICS include:

Control of a mixed telecommunications network
Concurrent management of a variety of programs
Controlled access to the data base

Management of resources for continous operation
Prioritization of processing

By eliminating many of the development requirements for such

functions of a real-time control system, CICS allows programmers to
concentrate instead on implementing applications, dramatically reducing
implementation time and cost.

and

Functions needed to support a data base/data communication system

standard terminal applications are provided by the following CICS

management programs:

Task Management - Provides the dynamic multitasking facilities
necassary for effective, concurrent transaction processing.
Tunctions associated with this facility include priority scheduling,
transaction synchronization, and control of serially reusable
resources.

Storage Management - Controls main storage allocated to CICS.
Storage acquisition, disposition, initialization, and request
queuing are among the services and functions performed by this
component of CICS.

Program Management - Provides a multiprogramming capability thrdugh
dynamic program management while offering a real-time program fetch
capability.

Program Interrupt Management - Provides for the interception of
program interrupts by CICS to prevent total system termination.
Individual transactions that program check are terminated by CICS
with a dump (if Dump Management is used), thus preventing the
entire CICS partition/region from terminating.

Time Management - Provides control of various optional task
functions (system stall detection, runaway task control, task
synchronization, etc.) based on specified intervals of time or
the time of day.

Dump Management - Provides a facility to assist in analysis of
programs and transactions undergoing development or modification.
Specified areas of main storage are dumped onto a sequential data
set, either tape or disk, for subsequent offline formatting and

‘printing using a CICS utility program.

Terminal Management - Provides polling according to user—spec@f@ed
line traffic control as well as user requested reading and writing.
This facility supports automatic task initiation to process new
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transactions. The testing of application programs is accommodated
by *he simunlation of terminals through sequential devices such
as card readers, line printers, disk, tape, etc.

» ®ile "anagement - Provides a data base facility using direct access
and indexed sequential data management. This function supports
updates, additions, random retrieval, and sequential retrieval
(browsing) of logical data on the data base.

e Transient Data Management - Provides the optional queuing facility
for the management of data in transit to and from user defined
destinations. This function facilitates message switching, data
collection, and logging.

e Temporary Storage Management - Provides the optional general purpose
"scratch pad" facility. This facility is intended for video display
paging, broadcasting, data collection suspension, conservation
of main storage, retention of control information, etc.

In addition to these management functions, CICS provides systen
service programming to identify terminal operators, to give dynamic
control of the entire system to a master terminal, to display real-
time system statistics, *o intercept abnormal conditions not handled
directly by the operating system, and to end operation by gathering
summary statistics, closing data sets, and returning control to the
operating system.
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System Initialization program is responsible for readying CICS
munication and inquiry by the user. It is invoked as an OS
user job control statements.

System Initialization program is a non-real-time component of
d is resident only long enough to start up CICS. The start-
ence is as follows:

Acquire CICS nucleus storage

Parameter initialization

CICS nucleus build

Open and format CICS system data sets

Open user data sets

Acquire and build CICS dynamic storage pool
Load resident application modules

Issue SPIE and Start Time macros

Transfer control to CICS

age organization is depicted in the following charts. The first

chart shows storage organization during initialization but prior to
the opening of system and user data sets. The second chart shows

storage

High
Storage

Low
Storage

organization during the real-time execution of CICS.
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DURTING REAL-TIME EXECUTTION

High e otk e otk ootk otk ok ol ot deskok ook sk okl ookt ook kol ok dalok seokokok
Storage * *
* ‘OPERATING SYSTEM *
* *
e st e s ok sk el sk ok ook i o s ok s ok et e e e sk et kol ok R ek e o
* *
* CICS NUCLEUS *
* (Includes Trace Table) *
% *
ok ek ek et ket teok stk ok ook s st sk et e e ook s sk ootk skl ek ek
* *
* REQUIRED ACCESS METHODS *
* *
e sk skl sk ok e ok ok s st ettt ot skok el etk skttt skok ook ook ok ok
* *
* TEMPORARY AUXILIARY STORAGE TABLE *
* *
s e s s e s ook ook st sk ok e ke oo s ol s skl s skok e ok e ko ok kel el skok
* *
* RESIDENT MODULES (If defined) *
* *
T *
* *
* DYNAMIC STORAGE POOL *
*. *
ek e et ok ookl o okok ok koK ok *
* SUBPOOL BOUNDARY BOX * *

B e 3 3 e s e 2 sk sfe e sk s s e sk e e e o s s e s s sk st e sk sk s ofe ke e sk ek 3 e e e gk e e e e ek Fek

* *
* OSCOR SPECIFIED BY USER *
Low * : : *
Storage e 3 ok o o o e sk e ook sk sl ok St oo e ok e ol oot s s s sl o sk e sk e ke sl eolesk ok sk

ACQUIRE CICS NUCLEUS STORAGE

The System Initialization program, after establishing addressability,.
issues an 0S GETMAIN to acquire storage required to build the CICS
nucleus. A conditional GETMAIN is issued for 200K bytes of main
storage. If the request is successful, 10K of this storage is given
tack to the operating system ard System Tnitialization continues.

If 200K is not available, System Initialization decrements this amount
by 10K and issues the GETMAIN again. This procedure continues until
the storage is acquired in which to build the nucleus.

PARAMETER INITIALIZATION

The parameter initialization procedure is begun with the loading
of the System Initialization Table. Data passed to the Systenm
Initialization program through use of the PARM field is examined to
determine whether the user desires to override the standard System
Tnitialization Table name (DFHSIT). If an override is supplied, the
one-or-two-alphameric character suffix is appended to the name DFHSIT,
and that table is loaded. TIf none is supplied, the standard table
is loaded. .

After loading the requested System Initialization Table, the System
Initialization program scans the data passed through use of the PARM
field to determine whether the user desires to override any of the
values specified in the System Initialization Table loaded. Invalid
data passed in the PARM field is logged by the System Initialization
program on the console.
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A list of keywords allowed as overrides and their maximum values
mav be found in the CICS/0S Operations Guide.

After all overrides have been applied to the loaded System
Tnitialization Table, System Initialization constructs a CICS nucleus
name list. This is accomplished by appending suffixes, if any, from
the System Tnitialization Table to the corresponding nucleus module
name. Exceptions are cases where a program and table combination is
optional. 1In this case, if the program table module is optional and
NO is supplied as the suffix, no table is loaded and the suffix DY
is appended to the name of the optional nucleus module to cause a dummy
module to be loaded.

CICS NUCLZUS BUILD

After the nucleus name list is built, the Processing Program Table
(PPT) is loaded. The PPT is then scanned, and an 0OS BLDL is issued
for each entry defined in the PPT. If the entry is found in the CICS
Real-Time Relocatable Program Library, the TTRC, program size, and
RLD are moved from the BLDL list to the PPT entry. If an entry in
the PPT is not found, this condition is logged on the console preceded
by the message YDFH1596A APPLICATICN MODULES NOT LOCATED!. The entire
PPT is scanned in this fashion, and if application modules are not
located, they are logged on the console.

At the completion of the PPT scan, the operator is given the choice
to continue CICS initialization or to cancel. The Program Control
mable (PCT) is then loaded. A check is made to determine whether any
application modules were not located. If this is the case, the PPT
is scanned to determine which applicaton modules were not located.
Transaction codes that use modules not located are deleted in the
loaded PCT and are logged on the system console.

After the PPT has been scanned completely, the PCT is scanned to-
ensure that the user has included a PCT entry for the transaction code
CSAC associated with the Abnormal Condition program. TIf the transaction
code CSAC cannot be found in the PCT, System Initialization abends
with a dump.

Upon completion of the PPT and PCT scan and verify operatioms,
System Initialization continues to load the rest of the CICS nucleus
modules. This is done by the System Initialization Program Loader
routine. If any nucleus module specified is not located, Systen
Initialization abends with the message 'DFH1596 MODWAME NOT LOCATED'.

™he final nucleus module to be loaded is the Common System Area
(CSA). After the CSA is loaded, module entry points are resolved in
the CSA. Upon completion of initializing the CSA, System Initialization
then initializes and allocates the Trace Table specified by the user.
Storage not being used by the CICS nucleus is then returned to the
operating system.

OPEN AND FORMAT CICS SYSTEM DATA SETS

At this point, CICS system data sets are opened and formatted.
The data set for the CICS Real-Time Relocatable Program Library is
opened. The Temporary Storage data set, if specified by the user,
is opened using a DCB specified in the System Initialization progranm.
The entire extent allocated to this data set is formatted based on
the block size supplied by the user. The count of the number of blocks
that will fit in the extent is saved +o build the Temporary Auxiliary
Storage Table. The DCB in the System Initialization program is then
closed, and the DCB in the loaded Temporary Storage program is opened.
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Next the Intrapartition Transient Data data set, if specified, is
opened. System Initialization uses a DCB in the System Initialization
program to originally op=n this data set and formats the data set
resetting the capacity record (RO). When this operation is completed,
+he DCB in System Initialization is closed and the DCB for the
intrapartition data set in the Transien® Data program is included in
the opan list for ex*rapartition data sets specified in the Destination
Control Table. At this time, all Transient Data data sets are opened.

CPEN YSER TATA SETS

System Initialization establishes addressability to the Terminal
Control Table open list and issues an OS OPEN SVC. After opening the
terminal data sets, System Initialization scans the DCB's specified
in the Terminal Ccntrol Table for open failures. If the "not open"
bit is on in any DCB, the DD name is extracted and logged on the
console; correspondingly, that line is placed out of service. After
opening and checking the DCB's, the 7770 DCB Processor routine is
entered to initialize all 7770 DCB's, upon returning from the 7770
LCB Processor. a test is made to determine if Graphics was specified
in the Terminal Control Table. If so, System Initialization issues
the 0S SPAR macro instruction.

System Initialization then issues an OPEN for all data sets defined
as "initial open" in the File Control Table. Upon completion of the
opening of the user's data base data sets, a test is made to determine
whether Dump Control is included in the nucleus. If so, the Dump
Control data set is opened.

ATTACH DL/T SURBRTASK

If DL/TI surport was requested, system initialization issues an 0S
attach to create a subtask to support the DL/I Jdata base. A dispatching
priority one less than the CICS mother *ask, is attached to the subtask.
System initialization then waits on the task communications ECB in
the CICS-DL/I interface module until DL/I initialization is completed.
If the DL/I subtask abends, system initialization aborts the start-

up.

ESTABLISH CICS DYNAMIC STORAGE POOL

Upcn completion of the opening of all required data sets, System
Initialization acquires all storage left in the partition/region by
issuing an OS variable conditional GETMAIN. After acquiring this
storage, System Initialization determines the amount of main storage
to be given back to 0S, based on the amount specified by the user in
the System Initjialization Table (using the 0OSCOR operand). The amount
of storage given back to 0S at this time is calculated based on the
size of the System Initialization program (approximately 8K), and this
amount is always returned to 0S. TIf the user's request exceeds 8K,
the amount specified by the user is returned to O0S.

After releasing the correct amount of main storage, Systenm
Initialization tests to determine whether a Temporary Auxiliary Storage
Table is required. 1IFf so, the size of the table is calculated using
the block count from the Initialization routine; the Temporary Auxiliary
Storage Table is built, starting at the highest available storage
address, working down. Tpon the completion of the build of this table,
the Subpocl Boundary Box is established and built for the CICS dynamic
storage pcol.
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LOAD RESIDENT APPLICATION MODULES

The Processing Program Table (PPT) loaded by System Initialization
is scannz2d to determine if the user desires any resident application
modules. If so, System Initialization, using its Program Loader routine
and the Program Control program DCB for the CICS Real-Time Relocatable
Program Library, loads modules defined to be resident. These modules
are loaded at the top end of the dynamic storage pool. The amount
of storage available is then adjusted. If the amount of storage
remaining in the pool is not sufficient to execute the online systen,
the System Tnitialization program abends with the message 'DFH1599
PARTITION/REGION SIZE INSUWPICIENT TO INITIALIZE CICS'. Upon completion
of the loading of resident application modules, the rest of the CICS
storage pool is initialized to binary zeros.

TSSUE SPIE AND START TIME MACROS

At this point, System Initialization tests to determine whether
+he Program Interrupt program (PIP) has been included in this execution
of CICS. If so, System Initialization branches to initialization code
in PIP which issues the 0S SPIE macro instruction.

Next System Initialization issues a CICS macro instruction which
branches to initialization code in the loaded Internal Control progranm.
If a dummy Interval Contrcl program was loaded, control is returned
directly to the System Initialization program. TIf a dummy Interval
Control program was not loaded, the Interval Control program issues
an 0S Start Time macro instruction; control is then returned to the
System Initialization program.

TRANSFER CONTRCL TO CICS

Prior to transferring control to CICS, System Initialization ensures
that there is enough storage to support the storage cushion specified
by the user. 1If there is not enough storage, System Initialization
abends. TIf there is enough storage, the System Initialization program
transfers contrcl to the CICS Dummy program, using an OS XCTL. This
is done so that storage encumbered by the System Tnitialization progran
will be released.

The Dummy program loads the base registers of the Terminal Control
rrogram and records the entry point of the Terminal Control program
in register 14. It then branches to the Storage Control program to
cause Storage Control to acquire the storage cushion. Storage Control,
after acquiring the storage cushion, then gives control to the Terminal
Control program to begin the polling of terminals. '

SYSTEM INTTIALIZATION SUBROUTINES

Three primary subroutines are used by the System Initialization
program:

1. System Initialization Program Loader
2. Parameter Scan routine
3. Conscle Put routine

System Initialization Progra

Loader

The System Initialization Program Loader uses the DCB defined in
the System Tnitialization program to load CICS nucleus modules and
tables. This routine loads modules and relocates them, using RLD
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information passed by 0S. The amount of storage used is maintained

in two registers, one register containing the highest address available
+o be used, and the other register containing the amount of storage
remaining.

Three abends can occur in this routine: (1) if a nucleus module
is not located, (2) if the partition/region size is insufficient to
load the nucleus, and (3) if an I/0 error is encountered while loading
the Real-Time Relocatable Program Library.

The DCB in the System Initialization program, used to load the
nucleus modules and tables, is closed after System Initialization loads
+he CSA. To load resident application programs, this routine uses
the LCB specified in the Program Control progranm.

Parameter Scan Routine

The Parameter Scan routine is responsible for scanning and edit
checking the data passed by the user in the PARM field. This routine
is linked to by code in the System Initialization program; information
is passed in a field defined in the System Initialization progranm.
This routine ensures that information passed is syntactically correct,
and determines whether data is valid numeric or alphameric.

Console Put Routine

The Console Put routine is used to write messages to the console
from System Initialization that are purely informational in nature
and are used only to trace the startup procedure. 1A test is made to
determine the message level specified in the loaded System
Tnitialization Table. If the message level is zero, the message is
not written; if the message level is one, the message is logged on
the console.

~ The 7770 DCB Processor scans the Terminal Control Table open 1list
searching for 7770 DCRB's. When a 7770 DCB is found, it is tested to
determine if it was successfully opened. TIf unopen, it is bypassed
and the scan continues with the next entry in the Terminal Control
Table open list. The MACRF and DSORG fields are then checked to see
if they are correct for a 7770 DCB. 1If the fields are incorrect, the
ICB is bypassed and the DCB scan continues with the next entry in the
Terminal Control Table open list.

When a 7770 DCB is found to be open and valid, it's address is
passed to the 7770 DEB Processor (type four SVC). Upon returning from
the 7770 DEB Processor, the number of lines allocated to the line group
is obtained from the DEB and the amount of core required for an TIOB
for each allocated line is calculated and acquired from 0S subpool
zero.

The 7770 DCB is then modified to resemble a BTAM DCB and the address
of the 7770 Read-Write Program (DFHRWP70), which was loaded during
the CICS nucleus build, is placed in the DCBREAD field of the DCB.
Next, each I0B is initialized and an EXCP operation which causes a
NOP command to be issued, is initiated for each allocated line. The
DCB scan then resumes with the next entry in the Terminal Control Table
(TCT) open list. '

If upon reaching the end of the TC™ open list, no 7770 DCB's have
been processed, control is returned to continue opening user data sets.
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If a 7770 DCB has been processed, the 7770 DCB Processor enters a 15
second real-time wait state before testing the completion of the EXCP
operations. Ugpon completion of the wait, the TCT open list is again
scanrned for 7770 DCB's. When one is found, the completion status of
czach I0OB associated with that DCB is tested. If the completion status
indicates that the operation has not vet completed, the request is
purged, the DCB name is extracted and logged on the console, and the
line is placed out of service. Also, if the status indicates line

is not operational, the DCB name is extracted and logged on the console,
and the line is placed out of service. If the status indicates an

I/0 hardware error, the ICB name is extracted and logged along with
the error information. When the end of the Terminal Control Table
open list is reached the second time, control is returned to continue
opening the user data sets. B :

7770 DEB PROCESSOR (DFHDEB70)

Using the existing DEB (the DCB was opened for EXCP) and TIOT entry
information for a 7770 DCB, this module constructs a new DEB containing
UCB pointers for each device allocated, chains it intoc the task DEB
chain, and then frees the o0ld DEB.

When entered, the 0ld DEB is first checked to see if it already
contains multiple extents. If it does, no action is performed by this
module. TITf the o0ld DEB contains only one extent, the TIOT entry for
the associated DCB is located and scanned to develop the count of the
number of devices allocated to the line group. If the TIOT indicates
that only one device was allocated, no further action is taken by this
module.

If multiple devices have been allocated, the required size of the
new DEB is calculated and the storage obtained from the Operating
System (0S) subpool 254 (system queue space). The appendage table,
prefix, and basic section of the 0ld DEB are now copied to the new
CEB storage, and the number of extents, size of the DEB, access method
length, and appendage table address are updated in the new DEB. The
extent scale in the new DEB is set to 2 and the TIOT entry is now
scanned, moving the allocated UCB addresses to the new DEB extents.
Any residual length (AM section) in the old DEB is now moved to the
new DEB. The new DEB is fipnally inserted in the TCBDEB chain at the
same place the o0ld DEB occupied, the associated DCBDEBAD pointer is
updated, and the 0ld DEB storage is freed from subrool 254,

TASK CONTROL PROGRAM (DFHKCP) - CHART 2

Task Control is responsible for the origination, synchronization,
and termination of all CICS and user-initiated tasks.

The facilities of Task Control are accessed by other CICS management
Frograms and user-written programs through the use of macro
instructions. Task Control supports the following types of macro
requests:

Task Origination - ATTACH
Task Termination - DETACH
Task Enqueue - ENQ

Task Dequeue - DEQ

Task Suspension - SUSPEND
Task Resumption - RESTMEX
Priority Change - CHAP

Task Synchronization - WATIT
Resource Scheduling-SCHEDULEX*
Resource Availability-AVAIL*

® 069 0600 0 0 0 o
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e Conditional-ATTACH*

fter servicing any of the above functional requests, other than
those marked with an asterisk, Task Contrecl dispatches ready CICS tasks
cn a priority basis. Contzol returns directly to the requesting task
on those services marked with an asterisk.
The following topics contain information relating to CICS system
design as it applies to Task Control. Included is a discussion of
ccntrol areas, multitasking control, and task synchronization.

COMMON SYSTEM ARER (CSA)

The CSA is a main storage area provided as part of CICS. The CSA
exists within the system from initialization of the system until the
system is closed down. I* is composed of areas of data necessary. to
the operation of CICS and an optional work area that may be used as
temporary work storage by a processing program. The user temporary
work storage area is available for operations that are performed between
requests for CICS services. This work space is available to any task
while it has control of the systenm.

Centrol system data contained in the CSA are module addresses,
statistics, common system constants, CICS control data, and a general
register storage save area.

TASK CONTROL AREA (TCA)

This area is created for each task that is currently within CICS.
The TCA provides to its associated task:

1. Register storage areas

2. Unique core storage for the communication of requests to CICS
3. Address of the related Facility Control Area (FCA)

4. Transaction storage chain addresses

The TCA is in existence only during the time that work exists for a
task. The TCA contains control addresses and data necessary for CICS
to control the task, but provides no space for residual data such as
statistics. The TCA's are chained +ogether 1og1ca11y, sequenced first
by priority and then within priority, in the order in which they were
created.

The TCA contents is divided into three sections: CICS systenm
control, application program cormunication, and an optional transaction
work area. The control section contains control addresses and data
necessary for CICS to control the task. Access to data in this area
is limited %o CICS maragement programs. The application program
communication section is used primarily for communication between the
task and the service modules. Access is provided for both the CICS
rrograms and user-written application programs.

Appended to the TCA is the Transaction Work Area (TWA). The TWA
is acquired at task initiation as part of the TCA and has the same
tase register as the TCA. The TWA provides the user-written program
with unique storage for the duration of the task. This area may be
used to pass data or address constants from one program to another
within one task. The TWA mus:* be used if parameters are passed up
a logical level. The size of the TWA is specified by the user in the
Program Control Table.
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MULTTITASKING CONTROL

In the CICS/0S-STANDARD system, TCA's are chained together in
dispatching priority sequence at the time a new task is originated
(attached). TCA storage is obtained from Storage Control, is formatted,
and is inserted in the priority chain in dispatchable status. If equal
in priority to the originating task, the originated task's TCA is
placed into the priority chain lower in priority than the originating
task.

The Task Dispatcher ultimately gives control to the highest priority
dispatchable task by searching the TCA priority chain. Therefore,
if the originated task is equal in priority to the originating task,
the originating task retains control.

CICS has two system tasks--Terminal Control and Task Control. Both
0of these system tasks process independently of other processing tasks.
Each system task has its own TCA. Since the TCA is the primary vehicle
for communication between processing tasks and CICS management programs,
the Terminal Control task and Task Control task can utilize the services
of all CICS management progranms.

Terminal Control is the highest .,priority task in the system. 1Its
TCA is the first TCA found on the dispatching priority chain. The
Task Control task is active primarily during the task dispatching
functional processing of the Task Control program and is treated as
a logical task cnly by other CICS management programs. Its TCA is
not on the dispatching chain since the task is dynamically activated
by the Task Contrcl program rather than selectively activated by the
Task Dispatcher.

TASK SYNCHRONIZATION

The following describes the task synchronization facilities of the
Task Control program.

Task Control accepts the standard 0S ECB format for a Wait Control
Block. For example, the completion indicator is byte 0, bit 1 of the
Wait Control Block.

Waits may be of two types:

1. single: A field in the TCA of the task issuing the wait contains
the address of the Wait Control Block.

2. Multiple: A field in the TCA of the task issuing the wvait
contains the address of a list of addresses of Wait Control
Blocks. The high-order byte of each address in the list for
Terminal Control indicates that the list entry points to a
TCTLE.

Terminal Control executes as a fask that waits on a list of events.

The €ollowing schematic shows the relationships for a Termlnal
Control wait list. )
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TERMINAL CONTROL TCA

- s - - —— - - ws - - - - - - —— - " - . - — . - - = - - - —— - - -

* * Addr of List *
|
|
I ]
v !
WATT LIST TCTLE
1) *CODE*Event Cntl 2ddr * —————=2> * ECB *
2) *CODF*Event Cntl Addr * 1
_______________________ '
|
I
| TCTLE
' ..................
L—>% ECB * *

%xample 1: BTAM. The event control address points to the ECB within
the TCTLE which is to be posted upon event
completion.

Example 2: SAM. Same as for BTAM.

Through the use of CICS macro facilities, tasks other than Terminal
Control can wait on single events or on a list of events.,

If a task is waiting fcr completion of a single event (DFHKC
TYPF=WAIT,DCI=SINGLE) , the address in the TCA points to the Wait Control
Block (ECB). (See Example 1 below.)

TCA Example 1

- - - - - - - ——— - - - . - - - - - w. > - . W Ws W W Wn W W o > -

* * Ctl / Event Ctl Addr =*
|
|
{
v
* ECB *

Tf a task is waiting fcr completion of one of multiple events (DFHKC
TYPE=WAIT;DCI=LIST), the TCA points to a list of event control
addresses. Each event control address points to the Wait Control Block
(ECB). (See Example 2 below.)
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TCA Example 2
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WAIT LIST
* * Event Ctl1 Addr —————> * E C B *
* * Event Ctl Addr ——=———=> * E C B *

- - - - - - - —— e - - ————— - - o - -

The Task Control Dispatcher assumes responsibility for testing
completion code postings:. If no task is ready to resume processing,
the Dispatcher issues an 0S STIMER for the lesser of the:

1. TUnexpired system polling time delay
2. Next time-ordered event interval (if any)

builds a wait list, and then issues an 0S WAIT macro instruction,
placing the CICS partition/region in a wait state and giving control
to 0OS.

Upon expiration of the time interval or upon completion of any event
referenced in the wait 1list, O0S posts the appropriate 0S Event Control
Block and ultimately returns control to CICS.

ENTRY ANALYSTIS

Upon entry to Task Control, this module saves the requesting task's
registers and analyzes the type of request code placed in its TCA as
a result of the macro expansion. Valid requests are directed to the
Froper CICS management prcgrams. Invalid requests cause the requesting

task to be abnormally terminated.

TASK ORIGTNATION (ATTACH AND CONDITIONAL ATTACH)

. The ATTACH and Conditional ATTACH macro servicer is used to start
a new CICS task at the request of another CICS task and schedule the
nevw task on the basis of its own priority.

To provide multitasking capabilities, Task Control initiates and
dispatches the tasks under its control. Upon entry, the Task
Origination module confirms that the Transaction Identification
associated with the new task is valid through a search of the Program
Control Table (PCT) for a matching code. The Task Origination module
also confirms that the security protection key associated with the
terminal operator agrees with that in the PCT entry, If either is
not confirmed, the module alters the attaching request to that of a
CICS invalid transaction task.

A Task Control Area (TCA) must then be obtained for the new
(ATTACHED) task before it can be initiated. A conditional GETMAIN
Tequest is made for TCA storage, and if the storage is available! the
new task's TCA is constructed and inserted in priority sequence in
a chain of TCA's associated with other tasks currently under CICS
control. The task accounting functions required when a task is
initiated are performed by a subroutine.
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Conditional ATTACH macro requests are issued only by CICS management
modules and system service programs. The macro is not available to
apnlication programmers. A positive response is returned to the calling
rontine on a successful conditional ATTACH request, and a negative
rasponse when the request was unsuccessful (e.g. insufficient storage
necessary for a TCA). Control is returned directly to the calling
routine on a Conditional ATTACH request (rather than through the
priority dispatching logic).

An unsuccessful unconditional ATTACH request causes the attaching
task's TCA to be marked as non-dispatchable, and will be made
dispatchable by the Task Dispatcher when the storage becomes available.

A successful unconditional ATTACH results in the attaching task
and newly attached task competing for dispatching according to their
own dispatching priorities.

TASK TERMINATION (DETACH)

The DETACH mzcro servicer is used to delete references to the task
from various CICS control blocks, remove the task itself from the
system, and make available any resources held by the task.

The Task Termination mecdule first determines whether the task has
enqueued on any resource (through the Task Enqueue facilities of CICS).
If it has, the tasgk is removed from all queues using the facilities
of the DFHKCP Task Dequeue module. References to terminal facilities
used by the task, any time-ordered request associated with the task,
and automatic task initiation dependencies associated with the task
are removed from the system. References associated with the task and-
the task's ™CA are removed from the priority dispatching queue. The
main storage area reserved for the task’s TCA is released, as is all
storage chained off the TCA.

The Task Termination module enters to the Task Accounting subroutine,
and then exits to the Task Dispatcher.

TASK ENQUEUE (ENQ)

Through a system of queuing requests and giving control of a resource
to only one task at a time, CICS permits independent tasks to obtain
exclusive control of resources used in common. This is accomplished
by the EWQ macro servicer. : :

Al1 tasks enqueuing upon a glven resource do so by referring to
it by a specific name. There is a Task Queue Area (TQA) chained to
the task's TCA for each resource upon which the task is enqueued.
There is a Queue Element Area (QEA) chained to the CSA for each resource
enqueued upon by any task cu:rehtly processing under CICS.

Upon entry, the Task Enqueue module determines whether the task has
previously enqueued on the named resource. This is accomplished by
searching for an exlstlng TQA for the resource. If this condition
is found, a use count in the TQA is increased by one. The TQA use
count prevents improper release of the resource. If the condition
is not found, a new TQA is created in main storage (obtained from
Storage Contrcl), and the TQA is added to the task's chain of TQA's.

The system's chain of QEA's is searched for an entry for the resource
requested by the task. If an entry exists, it indicates that another
task currently has control of the resource; the task's TCA is then
added to the queue of waiting tasks chained to that QEA, and the module
exits to the DFHKCP Task Suspension module.

1
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If a QEA does not exist for the requested resource, it indicates
that the current task can be given control at that time. The Task
Enqueue module builds a QFA for the resource in a main storage area
(obtained from Storage Contrcl) and exits to the Task Dispatcher.

TASK DEQUEUE (DEQ)

The DEQ macro servicer is used to remove a task's request for
exclusive contrcl of a resource from a queue, making the resource
available to another enqueued task.

Upon entry, the Task Dequeue module decrements the use count in
the TQA by one. TIf the result is positive (indicating the task is
multiple-enqueued), it exits ‘to Task Dispatcher. If the use count
is not positive, this module removes the TQA associated with the named
resource from the task's chain of TQA's and (through Storage Control)
releases the main storage it occupied.

The module then determines whether another task is waiting for
control of the resource. If another task is not waiting, the associated
QEA is removed from the chain and the storage it occupied is released
through Storage Control.

If other tasks are waiting for control of the resource and the task
being dequeued had control of the resource, the first waiting task
is made dispatchable through the Task Resumption module.

If the task being dequeued did not have control of the resource
(this could occur during abnormal termination of a task), the task
is merely removed from the QEA chain.

The Task Dequeue module exits either to the Task Dispatcher, or,
if a task is being removed from the system, returns to the Task
Termination module.

TASK SUSPENSION . (SUSPEND)

The SUSPEND macro servicer is used to temporarily remove a task
from the system, pending the occurrence of a’ CICS system event or upon
request of another task.

Task Suspension permlts a task to voluntarily suspend itself and
.rellnqulsh control of the CPU to some other task. The suspend function
is also used by CICS management programs, as well as other functional
modules of Task Ccntrol, when a task's processing must be interrupted
until system resources currently in use are released and available

for the task.

Upon entry, this module removes the task's TCA fronm the actlve task
chain and inserts it in priority sequence in the suspended task chain.
Tt then exits to the Task Dispatcher.

TASK RESUMPTION (RESUME)

The RESUME macro servicer is used to reinstate anotyer task.that
has been previously suspended through a SUSPEND macro instruction.

Tf the task indicated by the requesting task was suspended, the
Task Resumption module removes the task's TCA from the suspended task
chain, returns it to the active task chain (in priority sequence),
and identifies that task*s TCA as dispatchable. It exits directly
to the requesting module.
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PRIORITY CHANGE (CHAP)

The CHAP macro servicer is used to provide the user with the facility
to change a task's dispatching priority.

Changing a task's own dispatching priority is one method used to
synchronize tasks in a multitasking environment. The servicing of
this request involves a repositioning of the task on the priority
dispatching queue.

The Priority Change module employs two service submodules to
accomplish its function. Through submodules, the task's TCA is deleted
from its 0l1d position in the priority dispatching queue and inserted
into the queue according to its new priority. Exit is then made to
*he Task Dispatcher.

TASK SYNCHRONIZATION (WAIT)

‘The WATT macro servicer is used to permit a task to synchromnize
its own processing with the completion of other events.

This module services the CICS WAIT macro instruction. A task can
te waiting on a single event, on one of a list of events, or waiting
in either a dispatchable cr nondispatchable status. These options
and pointers to Wait Contrcl Blocks (ECB's) are identified by the user
in the task's TCA upon entry to Task Control. This module passes the
information on to the Task Dispatcher--directly in the case of tasks
waiting on event completions and for wait-dispatchable tasks. 1In the
case of a wait-nondispatchable task, it determines whether the task
is associated with an Asynchronous Transaction Program terminal. If
so, it performs a posting function; if not, an exit is taken to the
Task Dispatcher through the Task Suspension module.

RESOURCE SCHEDULING (SCHEDULE)

The SCHEDULE macro servicer provides a queuing facility for
initiating tasks from within CICS (as opposed to direct external
requests from a user at a terminal), and synchronizing the initiation
of the tasks with the availability of their respective terminal
destination. Through the use of the system macro DFHKC TYPE=SCHEDULE
(not available to application programmers) CICS modules request that
the automatic initiating of a task be synchronized with the availability
of a terminal. An Automatic Initiator Descriptor (AID) is created
for each request for automatic task initiation dependent on the
availability of a terminal, and is added to a chain of AIDs. Each
ATD contains the symbolic transaction identification of the task to
be initiated, and the symbolic terminal identification of the terminal
it is to be associated with. The entries in the AID chain are in
sequence by symbolic transaction identification within symbolic terminal
identification. The CSA contains the address of the top of the AID
chain as illustrated in the following schematic.
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When an AID is added to the chain, the Task Control program advises
Terminal Control of an automatically initiated task depending on a
particular terminal. This is done by setting an indicator in the
associated Terminal Contrcl Table terminal entry. Terminal Control
advises the Task Ccntrol program when the particular terminal facility
is available by issuing the AVAIL system macro instruction. The Task
Control program initiates the ATTACH request for the new task. Interval
Control program passes Interval Control Elements (ICE's) to Task
Control. Task Control uses these for AID's and dynamically creates
AID's when servicing other requests. Interval Control also passes
ATD's representing time-ordered data. If a time-ordered data record-
has been retained for the new task, the AID remains on the chain until
the time-initiated task issues a request (GET) for the data record
through Interval Control or terminates. The AID is removed from the
chain at the time the task is initiated if no data record was associated
with the original AID.

Upon entry to the Resource Scheduling module, it is determined
whether an AID was provided by the calling module (for example, Interval
Ccntrol program passing an ICE), bypassing the AID building logic if
that was the case. Otherwise, the module issues a conditional Storage
Control GETMAIN request for AID storage. If the request is not
‘satisfied Task Control returns a response code to the calling module.
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It is the calling module's responsiblity to queue the request and retry
at some future time in its processing. If the storage is obtained

an AID is built from parameters passed with the SCHEDULE macro request.
These include the symbolic terminal and transaction identifications

and a type classification for the AID itself.

The AID is then merged into the AID chain in Transaction :
Identification within Terminal Identification sequence. - An indicator
is set in the Terminal Control Table terminal entry corresponding to
the symbolic terminal identification if the newly merged AID is the
only one on the chain for that terminal. The purpose of the indicator
is to signal to Terminal Control that a task is waiting to be initiated
ocn a terminal. If the new AID fails to match an existing Terminal
Control Table entry an error response code is returned to the calling
module without merging the AID.

Tf the AID being merged already has an identical entry in the AID
chain and does not have a time ordered data record associated with
it, the redundant merge is not made and instead the AID storage is
released.

This module returns control directly to the calling module (as
crposed to priority dispatching).

RESOURCE AVAILABILITY (AVATL)

Terminal Control advises the Task Control program when the terminal
is available for automatic task initiation by issuing the CICS system
macro instruction AVAIL. If a short-on-storage or maximum task
condition exists, a response is returned to Terminal Control indicating
that no task has been attached.

When the resources are available, the Task Control program searches
the AID chain for the first AID for the available terminal. TIf none
is found, the indicator in the Terminal Control Table is reset
terminating automatic task -initiation on that terminal. When the first
matching AID is located, Task Control determines whether or not a task
has alr=ady been initiated for that AID. If such is the case, it
indicates that the task has terminated (normally or abnormally) without
retrieving the data record associated with the original (Interval
Control) PUT request. The logic unchains the AID, releases the .
Temporary Storage data area and the AID storage area, and then returas
to search for the next matching AID on the chain.

When a matching AID not representing a previously initiated task
is located, the Task Control program prepares to initiate the task.
It first obtains a Terminal Input/Output Area from Storage Control
(if an area is not already available for the new task). The new task
is initiated through the conditional ATTACH routine. If unsuccessful,
a negative response is returned to Terminal Control. TIf successful
and the AID represents other than an original PUT request, the AID
is unchained and its storage is released through Storage Control.
Those representing PUT requests remain on the chain for the servicing
of subsequent GET requests through Interval Control.

This module returns control directly to the calling module (as
orposed to priority dispatching).
TASK INSERTION

Task Tnsertion is a service subroutine which places a task on either

the active or suspended task priority chain according to the priority
of other tasks currently under CICS control.
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Jpon entry, this subroutine scans the existing TCA's in the
dispatcher priority chain and searches for the first TCA with a priority
lower than the TCA to be added to the chain. At that point, the new
TCA is inserted in the chain by adjusting the forward and backwarad
chain addresses of the adjoining TCA's in the chain. The subroutine
then returns to the calling module.

TASK DELETION

Task Deletion is a service subroutine which removes a task from
either the active or suspended task priority chain.

Task Deletion removes reference to;a given task by adjusting the
forward and backward chain addresses in tasks' TCA's adjoining the
given task®'s TCA. The subroutine then returns to the calling module.

TASK ACCQUNTING

The Task Accounting is a service subroutine. It provides the
accounting functions related to the number of tasks under CICS control
at a given time, the maximum number of tasks reached during CICS
processing, and the maximum task level control desired by the user.

Through two entry points, this module accounts for all tasks
criginated, terminated, and in the system at a given time. It returns
control to the calling module.

TASK DISPATCHER

The Task Dispatcher module gives control to the highest priority
task under CICS control that is ready to execute.

There are two system tasks: a Terminal Control task and a Task
Control task. Both have TCA's. The Terminal Control task is always
active, always eligible tc resume control, and is highest in priority.
The Task Control task is active only Aduring selected times of Task
Control processing.

The CICS/0S-STANDARD system maintains two types of task priority
TCA chains: an active task chain which is maintained for task
dispatching, and a suspended task chain containing the TCA's of tasks
which have been temporarily suspended because of resource limitations
or long duration input/output events. Tasks' TCA's are moved to the
suspended chain at the direction of CICS modules performing services
for the task. Tasks' TCA's are moved back to the active chain at the
direction of CICS modules performing a service for some other task,
the result of which makes available a resource the suspended task
requires for future processing. The Task Dispatcher uses the active
task chain in determining which task is to be given control of CICSs.

Upon entry, the Task Dispatcher first performs certain Time
Management functions. Through the Interval Control program, the .
Dispatcher initiates any time-dependent events that have expired since
the last time the Dispatcher was in control. The actions taken depend
cn the type of time event. (For further details, see the discussion
of the Interval Control program in this manual.)

The Tnterval Control program returns to the Dispatcher the interval
cf time remaining before expiration of the next time-dependent event.
The Dispatcher then determines whether or not Terminal Control's
dispatching time interval has expired; if it has, the Dispatcher resets
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the interval to the system's partition exit time interval defined by
the user and posts the system Timer Fvent Control Block as completed.

The Task Dispatcher then initiates a scan of the active task TCA
chain, locating the highest priority task identified as dispatchable,
or that is ready to resume control because of the completion of an
awaited event.

If no task qualifies as dispatchable, the Task Dispatcher issues
an 0S STIMER macro instruction for the smaller of the following time
intervals:

1. Jnexpired portion of the system partition/region exit time
interval (Terminal Control's Dispatching Time Interval), or

2. Remaining time before expiration of +he next time-dependent
event.

The Dispatcher then repeats the active task TCA scan--this time
building an 0S WAIT list in an area acquired from the operating systen,
in preparation for releasing control to the operating system. If no
task qualifies as dispatchable and the timer Event Control Block has
not been posted as complete during the second scan of the TCA chain,
the Dispatcher issues an 0S WAIT on the list. Control is returned
to the Task Dispatcher when any event in the list has been completed,
and processing begins with the Time Management functions described
earlier.

When the Task Dispatcher has determined that a task is dispatchable,
it then makes several tests to determine whether or not it is a normal
dispatch. Abnormal dispatches occur when a task has been requested
to be abnormally terminated by another task, or in the course of
performing system stall corrective action.

The stall detection and corrective action feature can be selected
by the user for inclusion in CICS during system generation. Its purpose
is to recognize when resources available to CICS become overloaded
to the point where none of the tasks currently within CICS can continue
and no new tasks can be started. The Task Dispatcher performs the
detection function and initiates corrective action in the following
manner:

e When dispatching Terminal Control, the Dispatcher determines whether
the maximum task limit has been reached or main storage resources
are in an overloaded state. If either condition exists, the
Dispatcher initially sets a stall detection time interval and gives
control to Terminal Control.

e If Terminal Control is the only task continually dispatched and
CICS remains either at maximum tasks or with main storage in an
overload condition during the stall time interval, it is assumed
that a system stall exists and corrective action is initiated.

e The Dispatcher scans the suspended task chain, selects the lowest
"~ priority task in the system that is identified as "purgeable",
and initiates its removal from the system. The "purgeability"
of any task is under user control. When a task is started, it
can initially have a purgeable or nonpurgeable status (defined
in the Program Control Table entry). Dynamically, during execution,
the task camn alter this status via macro instructions. The act
of removing a purgeable task from the system will normally relieve.
the stall condition and permit the remaining tasks to continue.

When dispatching any task other than Terminal Control, Runaway Task
Detection is initiated, if applicable to the user's version of CICS.
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This optional feature can be selected by the user for inclusion
in CICS during system generation, and can be invoked or suspended
during system initialization. The runaway task algorithm used by CICS
is as followus:

o Any task which is given control by the Task Dispatcher will return
to Task Control within a user-defined system interval of tinme.
Centrol may be returned either directly (the application program
issues a Task Control macro) or indirectly (the application program
issues some other CICS service macro which in turn requests a Task
Control servic2). Tasks not meeting this timed requirement are
considered to be in a runaway (logical loop) state and are deleted
from the systen.

e Fach time a task enters Task Control, the runaway task control
for that task is terminated. Immediately prior to dispatching
the task, Task Control sets the system timer for the system runaway
task time interval specified by the user. Expiration of this time
prior to returning to Task Control will cause a timer interrupt,
giving control to the Interval Control program's runaway task
routine where removal of the task is initiated.

DISPATCH CCNTRCLLER

The Dispatch Controller routine tests the dispatch control indicator
in a given task's TCA to determine if the task is waiting on the
completion of an event and/or whether completion of the event has
occurred.

A +task is in one of four states when being considered for
dispatching: dispatchable, nondispatchable, waiting on a single event,
or waiting on one of a series (list) of events. The task's status
is identified in the dispatch control indicator of its TCA.

Upon entry, this routine analyzes the dispatch control indicator.
If a task's status is none of the above, the routine abnormally
terminates the task. If the task is waiting on a single event or one
of a list of events, the routine tests for completion of the events.
If the task is waiting on the completion of a single event, an entry
in the task®'s TCA is the Event Control entry (a pointer to a completion
posting medium). TIf the task is waiting on the completion of one of
a list of events, the entries in the list are Event Control entries
and the TCA points to the first list entry.

This routine passes Event Control entries to the Event Completed
Test subroutine responsible for testing completion of events.

If an event associated with the task has been completed, or if the
dispatch control indicator identifies the task as dispatchable, the
routine branches directly to task dispatching logic in the Task
Dispatcher.

If no event associated with the task has been complgted, or if the
dispatch control indicator identifies the task as_nondlspatchable,
the routine analyzes the next task.

EVENT COMPLETED TEST

The Event Completed Test routine is a service subroutine that tests.
the completion code posting positions of the Event Control Blocks
associated with the tasks.
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Upon entry, this subroutine tests whether the Event Control entry
is a TCTLE and whether an I/0 event has been initiated on the 1line.
If no T/0 event has been initiated, the subroutine returns to the
calling routine. If an I/0 event has been initiated on the line, or
if the Event Control entry is not a TCTLE, the subroutine tests the
ECB for completion. If nct posted as complete, the ECB is added to
an 0S WAIT list (providing the wait list indicator at KCOSHKS is set).

If the completion code is posted in the selected Event Control
RBlock, the subroutine exits directly to the Task Dispatcher Exit.
If the completion code has not been posted, the subroutine returns
to the calling routine.

REFRESH CSA TIME OF DAY

Two Time Management service subroutines are included in the Task
Ccntrol program. One updates the packed decimal, binary and timer
unit's representations of time-of-day maintained in the CSA. The other
subroutine updates only the binary and timer unit's formats.

The packed fcrm is only updated after control is returned to the
Dispatcher from the operating system. Because the conversion routine
involves considerable processing overhead, more frequent updating by
CICcS is performed only in response to Interval Control program macro
requests issued by application progranms.

The binary and timer unit forms are updated each time the Dispatcher
is entered, as well as in response to application program macro
requests. ~

A test is made to determine whether the current time of day obtained
from the operating system is a value less then the previously obtained
time of day. (Such is the case when 0S resets the time of day to zero
at midnight, or if the operating system's time of day is altered by
the console operator.) If the current time of day is a value less
than the previously obtained time of day, the difference between the
two time values is recorded as an adjustment value in the CSA; two
indicators are also set in the CSA.

If the optional Time Adjustment feature has been included in the
system, a system task is initiated by the Interval Control program
(ICP) which adjusts the time of day maintained by CICS to agree with
the time of day maintained by the operating system. If the Time
Adjustment feature has not been included, the time of day maintained
by CICS is continually adjusted relative to the time CICS was
initialized.

INTERVAL CONTROL PROGRAM (DFHICP) - CHART 3

The Interval Control program, along with the Task Control progranm,
share the responsibility for the various Time Management functiomns
supported by CICS. The Interval Control program logic contains the
following functional routines:

e The optional CICS Time Management functions supporting macro §erv%ce
requests for time-of-day services, time-ordered task synchronization
services, and time-ordered automatic task initiation services.

e The Timer Interrupt routine used in conjunction with the 0S STIMNER

macro, including the optional CICS runaway task detection and
corrective action support.
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The Time Management macro support and runaway task support are
logically independent within the Interval Control program and therefore
will be described separately. The entry address of the Interval Control
Frogram in the CSA (CSAICWAC) points to a table assembled at the
beginning of the program. The table contains entry addresses and
address constants used in communication between Interval Control and
other CICS system progranms.

TIME MANAGEMENT MACRO SERVICE SUPPORT

User-written programs access the Time Management se;vices of the
Interval Control program through the use of the following types of
macro requests:

Time-of-day service - GETIME

Task synchronization - WAIT

Task synchronization - POST

Automatic task initiation without data retention - INITIATE
Automatic task initiation with data retention - PUT
Retrieve time-ordered data - GET and RETRY

Cancellation of a prior request - CANCEL

Services other than the time-of-day services are dependent upon )
the expiration of a timed event. CICS utilizes a time-ordered queuing
technique in controlling these time-dependent service requests.

An Interval Control Element (ICE) is created for each time-dependent
request received by the Interval Control program. These ICE's are
logically chained off the CSA at CSAICEBA in expiration time-of-day
sequence as illustrated in the following schematic.

r
(9]
72}
>

%* *
CSAICEBA
|
l
| |
| | ICE * *
[} > L
ICECHNAD
|
|
]
—
{ |
| |
l | ICE * ®
L > L
|
|
3
-
|
| |
| |
| | ICE. * *
[} > [

i i i i by the expired
Expiration of a time-ordered request is detecteq
request logic of the Interval Control program running as a CICS system

LICENSED MATERIAL - PROPERTY OF IBM 23



task whenever the Task Dispatcher gains control (see Task Control
program). The type of service represented by the expired ICE is
initiated, providing all resources required for the service are
available, and the ICE is removed from the chain. If the resources
are not available, the ICE remains on the chain and another attempt
to initiate the requested service is made the next time the Task
Dispatcher gains control.

The automatic task initiation services of the Interval Control
program uses the resource scheduling facilities of the Task Control
program in synchronizing expired requests with the availability of
their respective terminal destinations, and in making time-ordered
Jata records available to the tasks. Expired ICE's are moved fronm
the ICE chain to a chain of Automatic Initiator Descriptors AID's (see
Task Control program). This chain is sequenced by symbolic Transaction
Identificaticn within symbolic Terminal Identification. The CSA
contains the address of the top of the AID chain as illustrated in
the previous schematic.

Tasks associated with a terminal can retrieve sequential time-ordered
records destined for the same Terminal Tdentification and symbolic
Transaction Tdentification by issuing consecutive data record retrieval
Tequests to the Interval Control program. When servicing a request
for time-ordered data, the Interval Control program presents each
record to the requesting task and removes its corresponding AID from
the chain. When all data records represented by AID entries destined
for the Terminal Ydentification and Transaction Identification are
exhausted, the Interval Control program returns an end-of-data response
to the requesting task.

The following describes the internal logic of the Interval Control
program macro support modules and subroutines.

ENTRY ANALYSIS

Upon entry to Interval Control, this module saves the requesting
task's registers in that task's TCA and analyzes the type of request
code placed in its TCA as a result of the macro expansion. Valid
requests are directed to the proper macro service modules. Invalid
€Tt non-supported types of requests result in an error respomse being
returned to the requesting task.

TIME-OF-DAY SERVICES (GETIME)

The GETINE macro servicer uses one of two routines contained in
the Task Control program to provide the time-of-day support. An address
constant table within the Task Control program contains the entry
addresses of the two time-of-day routines, as well as Task Control's
cwn base register value. A pointer to the table is made available
to the Interval Control prcgram during CICS system initializationm.

The GETIME macro servicer sets Task Control's base register, obtains
either the packed decimal or binary form routine's entry address and
tranches directly to the Task Control program. If the user has provided
a data field with his macro request, the Interval Control program moves
the requested fcrm of time to that field prior to returning control
to the calling task.

TASK SYNCHRONIZATION (WAIT)

The WAIT macro servicer causes the requesting task to temporarily
suspend its own processing and to resume control after the passage
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of time. An Interval Control Element for the WAIT request is built
through a closed subroutine. 1Its address is placed in the requesting
task's TCA, and the ICE is added to the ICE chain through another
subroutine. The requesting task is then suspended through the Task
Control program. When the task resumes processing (upon expiration

of the time, or cancellation of the original request), it begins
processing at the logic immediately following the SUSPEND macro. Here
the ICE address and request identification in the task's TCA are
cleared, the proper response code is set, and the ICE storage is
released prior to returning to the user's program.

When the original WAIT request expires or is cancelled by another
task, the Interval Control program unchains the ICE through a
subroutine, requests Task Control to resume the WAITING task and returns
to either the expiration analysis or cancellation logic of the Interval
Control program.

TASK SYNCHRONIZATION (POST)

The POST macro servicer permits a requesting task to retain control
of CICS, and CICS will indicate to the requesting task when a certain
time has expired. An Interval Control Element for the POST request
is built through a closed subroutine, and its address is placed in
the requesting task's TCA. A four-byte field in the ICE, reserved
for the Timer Event Control area, is set to binary zeros, its address
is returned in the task's. TCA, and the ICE is added to the chain.
Control is given to Task Contrcl to permit entry into the expiration
analysis logic, ensuring the proper response code setting and posting
of the Timer Event Control area had the time already expired.

When the original POST request expires or is cancelled by another
task, the Interval Control program unchains the ICE through a
subroutine, and posts the Timer Event Control Area as completed. The
completion bits set are compatible with both 0S and DOS operating
systems. It then returns to either the expiration analysis or
cancellation logic of the Interval Control program.

AUTOMATIC TASK INITIATION (INITIATE and PUT)

For the most part, common logic services both the original TINITIATE
and PUT macro requests. The request's symbolic Transaction
Tdentification is verified against the Program Control Table and an
error response is returned on unmatched conditions. If the task to
be initiated is dependent upon the availability of a particula; terminal
facility, the symbolic Terminal Tdentification is verified against
the Terminal Control Table (the TCT search is performed by a clogeq
subroutine). An error response is returned on an unmatched condition.

An Interval Control Element for the INITIA?E or PUT reguest is built
through a closed subroutine, and the transaction and terminal
identifications are moved to the ICE.

Finally, if it is a PUT macro service request, the Interval Control
program stores the data record associated with the regquest u51gg.the.
Temporary Storage facilities of CICS. The symbolic data identification
given to Temporary Storage is the same as the unique Request
Tdentification provided by the user or developed by the Interval Control
progranm.

Reference to the ICE is removed from the requesting task's Tcg,
the ICE is added to the chain through a subroutine, and control is
returned to the requesting task.
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If the original INITIATE or PUT request is cancelled prior to
expiration, the ICE is unchained, the data area associated with a PUT
request is released through Temporary Storage, the ICE storage is
released through Storage Control, and control then returns to the
cancellation logic of the Interval Control program.

When an INITIATE or PUT request not associated with a terminal
expires, the new task is initiated immediately, provided neither a
cshort-on-storage nor a maximum task condition exists. If either is
the case, the expired ICE remains on the chain until such time as the
system stress condition is relieved and the task can be started. If
the resources are available, the ICE is unchained through a closed
subroutine, and the ICE storage is released through Storage Control
for other than an original PUT request. On an original PUT request,
the ICE is retained and its address is used as the new task's Facility
Control Address. The new task is initiated via an ATTACH macro request
to Task Contrcl.

The Task Dispatcher is in control and is using Task Control's TCA
Auring this portion of the execution of the Interval Control program.
However, since this TCA is not on the dispatching chain (and therefore
is not dispatched back to this point in the logic), the ATTACH macro
request acts like ‘an unconditional branch to the task initiation logic
of Task Control.

When an INITIATE or PUT request associated with a terminal expires,
the ICE is unchained through a closed subroutine, and is merged into
the Auto Initiate Descriptor (AID) chain in Transaction Identification
within Terminal Identification sequence through the resource scheduling
facilities of the Task Contrcl progranm.

RETRTIEVE TIME-ORDERED DATA (GET ahd RETRY)

The GET macro servicer permits a task to retrieve data records
retained through the PUT macro facilities of the Interval Control
program. A task not associated with a terminal can only retrieve the
single data record associated with the task's originated PUT request.
The task's Facility Control Address (in its TCA) is the address of
the AID representing the original request.

A task associated with a terminal can retrieve one or more data
records associated with original PUT requests. They must be destined
for the same Terminal Identification and Transaction Identification,
and must be on the AID chain during that task's execution. 1In response
to a GET request, the Interval Control program searches the AID chain,
returning a normal end-of-file response to the requesting task when
no matching AYD is found. The logic unchains the first matching AID
that is found, releases the AID storage through Storage Control, and
retrieves the associated data record from Temporary Storage. The data
record is returned to the requesting task in either the data area
provided by the task or an area obtained by the Temporary Storage
trogram.

A response is returned to the requesting task in the event an I/0
error occurs during the retrieval operation. The Interval Control
program supports a RETRY macro request that can be issued in a user's
error routine. The RETRY macro servicer executes the retrieval request
to Temporary Storage using the parameters found in the TCA at the time
the macro instruction was issued. These parameters are assumed to
be the same as those returned to the requesting task at the time the
error was detected. k '
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CANCELLATION OF PRIOR REQUEST (CANCEL) ,

The CANCFL macro servicer permits a task to cancel a prior time-
dependent request made by it or scme other task. The cancellation
request usually references a particular prior request by providing
the unique Request Identification. - A cancellation request without
an accompanying unique Request Identification is normally used to ¢
cancel a prior POST request made by the same task, or when a task iz’
teing abnormally terminated with an unexpired request (for example,
WATT) still pending. In either case, the logic unchains any unexpired
ICE through a closed subroutine, releases the ICE storage through
Storage Control, and returns control to the requesting task.

it

When a cancellation request has an accompanying unique request
identification, the Interval Contrcl program scans the ICE chain for
a matching Request Identification. Tf no matching ICE is found, a
response indicating the condition is returned to the requesting task.
If a matching ICE is found, the type of original request it represents
is determined through a closed subroutine.

Depending on the type of original request, the Interval Control
program processes the cancellation request as described previously
in the appropriate macro servicer module description. Control is then
returned to the requesting task.

EXPIRATION ANALYSIS

The Expiration Analysis routine is entered by the Task Dispatcher
operating as a system task. Upon entry to this routine, the setting
of two indicators in the CSA is tested. If both indicators are on,
the Task Control program has detected a significant change in the
operating system's time of day (for example, the time of day was reset
to zero at midnight).

The Expiration Analysis routine then issues a Task Control ATTACH
request that initiates the optional Time Adjustment feature (provided
that neither a maximum task nor short-on-storage condition exists).
The Time Adjustment program, operating as an independent CICS task,
adjusts all expiration time-dependent controls (that is, expiration
times of requests in the ICE chain) and then resets the time of day
maintained by CICS to agree with the time of day maintained by the
operating system. If no time adjustment action is required, the Task
Dispatcher operating as a system task scans the ICE chain for expired

elements.

The TCE chain is sequenced by expiration time of day. The Expira?ion
Analysis routine scans the ICE chain, testing each element to determine
whether or not its time has expired. Fach expired request is serviced
in turn through a closed subroutine that determines its type and then
is processed by type as described previously in the appropriate macro
servicer module descripticn.

The remaining unexpired time interval for the first unexpired ICE
detected is returned to Task Control. It is used by Task Control when
setting the timer prior to relinquishing control of the CPU to the
operating system. (Task Control presets the partition exit time
interval value in its TCA prior to entering this routine. That value
is returned if no unexpired ICE's are found.)
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TYPE OF TIMED EVENT ANALYSIS

mhis is a closed subroutine used to support the cancellation and
expiration analysis functicns of the Interval Control program. It
merely tests the type code of the ICF currently being addressed and
tranches to the apvropriate macro servicer module. A response is
teturned to the calling routine if an unidentified ICE is detected.

CREATE® TNTERVAL CONTROL ELEMENT™ RCUTTNE

This closed subroutine is used in support of the WAIT, POST,
INTTIATZ, and PUT macro servicer modules. TIf the task issuing the
request already has an ICE associated with it (as the result of a prior
TOST request), the ICE is unchained (if applicable) and reused for
the current request, Otherwise, ICE storage is obtained through Storage
Ccntrol. The type of request code is used to identify the new ICE
type. A unique request identification is created by the Tnterval
Ccentrol program if none was passed with the request. The interval
cr time-of-day value passed with the request is converted to an
expiration time-of-day value expressed in 300ths of a second.

This routine exits to the calling macro servicer module.

TZRMINAL CONTROL TABLE SEARCH ROUTINE

This closed subroutine is used to resolve the symbolic Terminal
Tdentification (passed with requests for automatic task initiation)
with an actual entry in the Terminal Control Table. The routine sets
a negative condition code to indicate a no-match condition, or returms
the address of the matching Terminal Control Table entry in a register
when exiting to the calling module.

CHAIN AND UNCHAIN INTERVAL CCONTROL ELEMFNT ROUTINES

These closed subroutines are used in support of several other modules
of the Interval Control prcgram, providing common logic for the
maintenance of the ICE chain. 1In addition to performing their appointed
functions, they ccntrol the setting of *two status indicators in the
ICE's: the "expired on entry" indicator and the "on the chain"
indicator. This routine exits back to the calling Interval Control
rrogram module,

RUUMAWAY TASK SUPPORT

The Runaway Task feature of CICS is optional and can be selected
for inclusion by the user during System Generation. If this feature
is selected, any task which is given control by the Task Control progranm
must return to Task Control within a user-defined interval of tinme.
Control may be returned either directly (the application program issues
a Task Control macro) or indirectly (the application program issues
some other CICS service macro which in turn requests a Task Control
service). Tasks not meeting this timed requirement are considered
to be in a runaway state (logical loop) and will be deleted from the
system.

If the user's generated version of CICS includes the Runaway Task .
feature, the feature can be invcked or suspended during System
Initialization. It is during this phase of processing that the runaway
task time interval value and corrective action linkage between CICS
rrograms are established. :
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The System Initializaticn program enters the Initialization routine
via a macro insiructicn. Upon entry, the Initialization routine stores
the address of +the Tas¥X Cocntrel program's address constant list and
saves +he CSA address. To support the Runaway Task feature, the Program
Interrupt program (PIP) must also be operational. The Initialization
routine then tests to make certain the PIP is loaded, exiting without
initializinc the Runaway Task feature if PIP has not been loaded.

In support of the Runaway Task feature, the Initialization routine
resolves the Flush routinzs address linkages in the CSA and the Interval
Ccntrol prcgram. The Initialization routine then returns control to
the System Initialization program.

Most of the CICS management programs (for example, Storage Control
and Program Control) contain system macros at their entry and exit
points. The purpose of the macros is to indicate when a task is
executing CICS management program logic or operating system logic as
crposed *o application pregram logic. This is done by setting .and
clearing the appropriate indicator bit in the task's TCA at TCASVMID.

One bit in the byte at TCASVMID is used by Runaway Task to signal
whether or not the task's runaway task time interval has expired.
Immediately prior to dispatching a task, Task Control turns on the
control bit (sets it to 1) in the task's TCA, sets the system timer
(via an 0S macro) *o the runaway task time interval, and establishes
" the runaway task linkage in the CSA.

When a CICS management program prepares to return control to a
calling routine, it *urns off (sets to zero) that program's assigned
indicator bits in the task's TCA and tests the remaining bits. 1If
any of the indicator bits at TCASVMID are still on, control passes
tack to the calling routine. If TCASVMID is zero, it indicates that
the runaway task time interval has expired and the CICS management
program kranches to the runaway task linkage instructions in the CSA.

The first linkage instruction is a NOP branch instruction which
is set to a branch status (turned off) each time the Task Control
program is entered. It is set to a NOP status (turned on) only when
a task is dispatched and the runaway *task time interval is set. If
the CSA runaway task linkage is executed with the first instruction
in a branch status, the linkage causes control to pass directly back
to the calling routine. If the first instruction is in a NOP status,
the remaining linkage instructions are executed, causing entry to the
Runaway Task Flush routine.

Entry to the Timer Interrupt routine of the Interval Control program
occurs whenever a previously issued OS STIMER macro request expires.
The Timer Interrupt routine determines whether or not the interrupt
was the result of an expired runaway task time interval. If it was
not, a Timer Event Control Area is posted and an exit occurs. TIf entry
to the routine was because of a runaway %task, the runaway task
expiration bit in the task®s TCA is set to zero and the TCASVMID byte
is tested. The Timer Interrup:t routine returns control to the operating
system after issuing an 0§ POST request for the CICS Timer Event Control
Rlock.

If the byte at TCASVMID 1is nonzero, the interrupt occurred while
executing CICS management program logic or operating system logic.
The runaway task is *hen deleted from the system when the CICS
management program attempts to reiturn control to the looping application
frogram via the CSA linkage instructions. '
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If the byte at TCASVMID is zero, the looping application program
itself was interrupted. In this case, a scan of the 0S Request Block
(RB) chain is initiated and the address portion of the PSW contained
in the Program Request Block (PRB) is checked to make certain the
address is within the CICS partition/region, exiting from the Timer
Interrupt routine if the address is not within the partition/region.
Tf the address is within the partition/region, the operation code byte
at that location is saved in the CSA, and the operation code itself
is set to zero. The address of the "zeroed" operation code is stored
in the Register Save Area of the Program Interrupt Control program
(DFHPID) .

The purpose of the program logic just described is to force a program
interrupt to occur immediately upon returning control to the looping
application program. The Program Interrupt Control program recognizes
this type of interrupt, restores the operation code, and initiates
the flushing of the runaway task.

The Runawvay Task Flush routine in the Interval Control program moves
a CICS abnormal condition code to the runaway task's TCA and abnormally
terminates the task through that facility of the Program Control
Frogranm. '

STORAGE CONTROL PROGRAM (DVWHSCP) - CHART &4

The Storage Control program is responsible for maintaining all main
storage resources within the CICS partition. Its primary function
is the acquisition and disposition of dynamic storage.

Storage Control first determines whether a GETMAIN or FREEMAIN
function is requested and branches to the appropriate module. GETMAIN
attempts to acquire storage from the chain of free storage areas.

If unable to do so, the task is suspended or control is returned to

the user with an indication that the storage area was not obtained.
FPREEMAIN returns a piece of storage to the free storage chain and
combines it with any adjacent free storage. If any tasks are suspended,
an attempt is made to get their storage and resume the tasks.

The major logical functions within Storage Control are:

Entry Analysis

Storage Acquisition
Storage Disposition
Storage Statistics
Initialization

Transaction Suspend
Storage Cushion Management
Allocation Protection

ENTRY ANALYSIS

The Entry Analysis module is responsible for determining whether
a GETMAIN (conditional or unconditional) or FREEMAIN is requested.
The RELEASED (RLSE) exit is taken by CICS at system initialization
to cause Storage Control to obtain the initial storage cushion. The
RELEASED exit is also used by Program Control (if the SOS indicator
is on) to inform Storage Control that the use count of a temporarily
resident program has been reduced to zero. Storage Control then
restores the storage area occupied by the temporarily resident program:
to the subpool and attempts to satisfy any queued storage requests.

Upon =ntry, Parameter Validation ensures that the user has provided
the necessary informaticn to perform the Storage Control function.
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Normally, all validation is done when the user expands the macro call
to Storage Control; however, if the macro instruction is not used,
validation must be available in Entry Analysis.

The following chart lists the storage classes and indicates whether
the storage is chained (C) or not chained (NC).
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STORAGE ACQUISITION (GETMAIN)

The Storage Acquisition module establishes a pointer to the Subpool
Boundary Box. The Subpool Boundary Box controls th2 chain of available
free areas within the dynamic storage area.

The GETMAIN subroutine is used to actually acquire the storage.
If storage is acquired, its address is returmed to the requesting task.

If storage is not available, various actions can be taken, depending
on vhether the request was conditional or unconditional. For each
condition indicated in the following table, the corresponding action
is determined by an "X" in the same vertical colunn.
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GETMAIN SUBROUTINE

This subroutine is used to locate a piece of dynamic storage whlch
will satisfy a required length.

Upon entry to the Getmain subroutine, a pointer is established to

the first free main storage area, the first eight bytes of which contain
the length of this area and a chain address to the next free area.
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The eight-byte control field is called a Free Area Queue Element (FAQE);
it describes the contiguous free area.

Storage allocation is controlled by a chain of FAQE's which describe
zach non-adjacent free area. Each FAQE in the chain is checked until
cne. equal to or greater than the requested size is found. If the free
area is larger than the requested size, the residual area becomes a
new entry in the Free Area Queue Element chain. If an area is found,
its address 1is returned; otherwise, an address of zero is returned.

STORAGE DISPOSITION (FREEMAIN)

Storage Disposition calls the CICS FREEMAIN subroutine which returns
the requested storage to the chain of free areas. The count of the
number of FREEMAIN's is incremented and the SO0S indicator is checked;
if this indicator is on, an attempt is made to satisfy any storage
requests for tasks which were suspended because storage was not
available.

When a transaction storage request is satisfied, a Task Control
RESUME macro instruction (DFHRKC TYPE=RESUME) is issued so that the
task's TCA is marked dispatchable and placed in the active task chain.
If all storage requests are satisfied and the storage cushion acquired,
the S0S flag is turned off, allowing Terminal Control to invite new
transactions.

FRFEMAIN SUBROUTINE

The FREEMAIN subroutine searches the free area chain until the
proper location for the area being freed is found. The free area is
returned to the chain and is combined with any adjacent free areas
to form a larger area. The chain consists of all non-adjacent free
storage areas chained (regardless of size) in ascending order, from
low to high main storage. Return is to the calling routine.

TRANSACTION SUSPEND

Whenever Storage Contrcl receives an unconditional GETMAIN request
and the request cannot be satisfied, a Task Control SUSPEND macro
instruction (DFHKC TYPE=SUSPEND,DCI=SC) is issued. This causes Task
Ccntrol to place the transaction's TCA in the suspended task chain
and mark the TCA as "nondispatchable, waiting for storage". The Task
Control RESUME macro instruction is issued by the Storage Disposition
module when enough storage has been freed to satisfy the request of
the suspended transaction.

STORAGE CUSHION MANAGEMENT

Storage cushion management is a technique used to reduce the
cccurrence of system overload.

The Storage Cushion is an area of dAynamic main storage (size
determined by user at system initialization) obtained by the systen
at system start-up time. The cushion is released by the Storage
Acquistion module whenever a request for main storage cannot be
satisfied. When the cushion is released, the S0S switch is turned
on. The cushion is reacquired again by the Storage Disposition module
whenever a FPREEMAIN or RELEASED macro request results in enough free
space to satisfy the cushion size. The SOS switch is turned off
whenever the cushion is reacquired.
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STORAGE ACCOUNTING

Storage Accounting prevents fragmentation of storage whenever a
task fails to issue CICS FREEMAIN's for all storage it has acquired.
It also ensures that the correct length and characteristics of the
dynamic storage are preserved for storage disposition.

Once storage has been allocated because of a GETMAIN request, Storage
Control must preserve certain control infcrmation concerning the
request. TFor instance, the first four bytes of all storage requests
are used by Storage Contrcl to preserve the length and class of the
storage. In addition, the second four bytes are used to chain all
user-type storage onto the TCA of the requesting program. The user
must be aware of these considerations when requesting dynamic storage.
All terminal storage is chained from the TCTTE in the same manner.

STORAGE STATISTICS

Storage Statistics is not a physical module in the sense of the
other Storage Contrcl modules. Various statistics are gathered at
many different points within the Storage Control program. These
statistics, kept in the CSA, are:

Number of GETMAIN's issued

Number of FREEMAIN's issued

Number of times storage cushion released
Maximum number of suspended tasks

Total number of suspended tasks, etc.

INITIALIZATION
Upon request from the user, the Storage Control Program will

initialize every byte in the acquired storage to a user-specified byte
configuration. .

PROGRAM CONTROL DPROGRAM (DFHPCP) - CHART 5

Program Control is responsible for the loading, deleting and managing
cf program modules controlled by CICS.

The facilities of Program Control are accessed by other CICS modules
and user-written programs through the following types of macro requests:

Program Link - LINK

Program Transfer Control - XCTL

Program Abnormal Termination - ABEND

Module Load - LOAD

Module Delete - DELETE

Program Return - RETURN -

ENTRY ANALYSIS

Entry Analysis determines the type of service to be performed for
the requesting task,

Upon entry to Program Control, this routine saves the requesting
task's registers in the TCA. The type of request code (placed in the
TCA as a result of the macro expansion) is analyzed, and valid requests
are directed to the proper CICS management programs. The Entry Analysis
module abnormally terminates tasks whose request types are invalid.
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FROGRAM LINK (LINK)

The program requesting a LINK service is considered to be of a
higher logical level than the program being linked. The Program Link
module provides the entry and return linkage for the requested progranm.
Upon entry, this module obtains a register save area through Storage
Control. It then saves the requesting program's registers and PPT
and register save area addresses in the acquired area. The address
of the new register save area is stored in the task's TCA before exiting
to the Program Lcad module

TRANSFER CONTROL (XCTL)

The program requesting an XCTL service is considered to be of a
lcgical level equal to that of the program to which control is to be
transferred. Therefore, the Transfer Control module does not support
any return control linkage. It merely initiates the release of control
of the task's currently active program through a support subroutine
and exits to the Program Fetch module. The requested program is
retrieved and control is passed to the entry point in that program.

If the program issuing the XCTL is coded in ANS COBOL, the area acquired
for the TGT is freed. Tf the program is coded in PL/I, the epllogue
is executed so that any PL/I storage is freed.

ABNORMAL TERMINATION (ABEND)

The Program Control program services requests to abnormally terminate
tasks. This includes obtaining a CICS system dump of the transaction,
releasing control of all programs and storage associated with the task
and passing control to the CICS Abnormal Condition program.

Upon entry, the Abnormal Termination module calls the CICS Dump
Control program to obtain a transaction dump of the task being
terminated. Each level of program associated with the task is released.
This includes the currently active program, any linking programs, and
any associated data storage.

The TCA is modified to cause a transfer of control to the CICS
Abnormal Condition program. This program analyzes the abnormal
condition codes and transmits the reason for the termination to the
user. The Abnormal Condition program returns control to the Program
Ccntrol program through a RETURN macro instruction, at which time the
task is detached from the systen.

MODULE LOAD (LOAD)

This module services LCAD macro reguests. It loads the requested
module into user storage by means of the Asynchronous Relocatable
Loader. The location of the loaded module is then returned to the
requesting progranm.

The first time a program is loaded, an entry is made in the load
list and the use count is incremented by one. Any further loads given
for that program merely increment the use count in the load list.
This prevents multiple copies of a program from being loaded by multiple
load requests for the same progranm.

MODULE DELETE (DELETE)
This module locates the Processing Program Table (PPT) entry

associated with the program to be deleted. The use counter in the
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PPT is decremented by one. When the use count reaches zero, the storage
area is released if the SOS indicator is on; otherwise, the storage
is released only when the SOS indicator is turned on.

EROGRAYM RETURN (RETURN)

User-written programs terminate their processing by issuing a RETURN
macro instruction. (The PL/I END or RETURN statement can be used if
the program is written in PL/I.) 1If the program issuing the macro
instruction is initially given control via a LINK macro instruction,
return of control is to the linking program.. If the program issuing
the RETURN macro instruction is the highest level program associated
with the task, the task itself is considered to be completed and is
terminated and detached from the system via a DETACH request to Task
Ccntrol. .

The Program Return module releases control of the task's currently
active program through the RETURN subroutine. This subroutine also
reloads the registers for the next higher level program, if applicable.

Tf the program issuing the RETURN macro instruction is not the
task's highest level program, control is returned to the next higher
level program, if the program is coded in a high-level language, steps
are taken (similar to those for an XCTL) to ensure that the appropriate
storage areas are freed. Control is given back to the returned-to
rrogram at the entry point originally specified at the time that program
relinquished control via the LINK request.

PROCESSING PROGRAM TABLE SEARCH ROUTINE

The Processing Program Table Search routine locates the first entry
in the PPT from an address in the CSA. It then compares the program
identification sugpplied by the calling routine against the program
identification contained in each PPT entry. When a match is
encountered, the PPT address of the entry is returned to the calling
routine in a register. If no match is found, this routine abnormally
terminates the task.

The PPT entry associated with each nonresident program has pertinent
information such as the relative location of the program in the CICS
Real-Time Relocatable Program Library and the amount of storage required
to load the program. For a resident program, the PPT contains the
entry address to the module.

EROGRAM FETCH

The Program Fetch module fetches a nonresident program identified
in the task's TCA by the macro expansion of LINK, XCTL, or ATTACH.
The fetched program's PPT address and program entry point (provided
by the PPT Search routine) are stored in the task's TCA.

If the fetched program is identified as a COBOL program in its PPT
entry, the module exits to the COBOL INIT1 routine after initializing
registers 12, 13, and 14 to COBOL convention usage. If the fetched
program is an Assembler language program, the Program Fetch module
exits directly to the entry point of the fetched progran.

LICENSED MATERIAL - PROPERTY OF IBM 35



ASYNCHRONOUS RELOCATABLE LOADER

Programs are loaded from the CICS Real-Time Relocatable Program
Library. Programs are brought into storage by means of 0S BSAM reads
fcllowed by CICS waits to allow asynchronous (concurrent) processing
of other tasks.

Loaded programs are brought into the data area of main storage.
As all records for the module are being read, the Relocatable lLoader
relocates all relocatable address constants identified and pointed
to by the RLD entries.

Once loaded (and relocated, if applicable) the module loader routine
analyzes the module's PPT entry and determines whether the module is
from a COBOY Compiler. TIf so, addressability between the program and
CICS must be established. Base addresses, such as the location of
the CSA and the CICS/COBOL Interface routine entry address, are moved
to appropriate base locator cells in the COBOL module.

The Module Load routine returns control to the calling PCP routine.

PROGRAM RELEASE

This subroutine removes reference from the task's TCA to the PPT
associated with the identified program. The subroutine then returns
to the calling PCP routine.

COBOL INTERVACE ROUTINE

The COROL Interface routine is a service subroutine which is entered
as the result of certain CICS macro instructions being issued by ANS
COBOL programs. Upon entry, the subroutine saves the COBOL program's
registers 14 through 12 in the COBOL save area. These registers are
loaded with CICS information (base registers for the CSA and the task's
TCA) . Register 14 is loaded with the entry address of the appropriate
CICS management program.

The CICS management program is given control through a branch and
link. The program returns control to the interface. The COBOL
rrogram's register contents are restored, and control is returned to
the COBOL program at the reentry point specified in register 14.-

PL/I INTERFACE ROUTINE

The PL/I Interface routine is a service subroutine which is entered
as the result of certain CICS macro instructions being issued by PL/I
programs. Upon entry, the subroutine saves the PL/I program's registers
14 through 12 in the PL/I Dynamic Save Area (DSA) and saves register
13 in register 11.

If the routine was entered due to the first call from a PL/I progranm,
the CSA address is passed to the PL/I program. Whenever the routine
is entered subsequently fcr the same task, control is passed to the
called CICS management program through a branch and link. The program
returns control to the interface which then restores the PL/T program's
ﬁﬁleters and returns control at the reentry p01nt specified in register
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PROGRAM INTERRUPT CONTROL PROGRAM (DPHPIP) - CHART 6

The function of the Prcgram Interrupt Control program is to intercept
control when a program interrupt occurs in the CICS partition/region.
This avoids, where possible, abnormal termination of the entire
partition/region. This program also supports the optional Runaway
Task feature of CICS.

This program is optional to the user. It can be included in the
system by specifying the appropriate code at System Tnitialization.
(For details, see the discussion of System Initialization earlier in
this section.)

The operating system passes control directly to the Program Interrupt
Ccntrol program when a prcgram check occurs in the partition/region.
The program will not handle the error when:

1. The program check occurs with a system task (Terminal Control
or Task Control's TCA) in Control.

2. The program-checked task has just previously been intercepted
by the Interrupt program prior to the program check.

For these excertional conditions, a message is issued to the comnsole
operator and the partition is terminated. Otherwise, only the
interrupted task is terminated.

Program Interrupt Control intercepts program checks in the CICS
partition and attempts to abend only the task causing the program
check.

The 0S SPIE macro instruction establishing the program check exit
is issued during system initialization if the Program Interrupt optiomn
vas selected.

Upon entry to Program Interrupt Control, the TCA of the interrupted
task is compared to see if the interrupted task is either Terminal
Control or Task Control. A check is then made to see if this is the
second entry to Program Interrupt Control for the same task. TIf any
of these conditions is true, CICS is abended with a dump after writing
a message to the console operator 1nform1ng him of the reason CICS
is being terminated.

If none of the above conditions exist, a test is made to determine
whether the program interrupt was initiated by the runaway task
detection logic of the Interval Control program. If not a runaway
task, the task is abnormally terminated by altering the PSW in the
Program Interrupt Element (PIE) supplied by 0S and giving control to
the Program Control program. If a runaway task, the operation code
byte that caused entry to the Program Interrupt program is restored
and the PSW in the PIE is altered to cause entry to the Runaway Task
Flush routine linkage instructions in the CSA at CSAICRNX.

DUMP CONTROL PROGRAM (DFHDCP) - CHART 7

The purpose of the Dump Ccntrol program is to dump specified areas
of storage as indicated in the Dump Control macro instruction. The
dump is written out to tape or disk (to be printed later by the Dump
Utility program). The Dump Control program may be called by either
an application program or CICS management program to write out the
contents of main storage at any time. It does not terminate the
requesting task, but merely services its request and returns control
to it.
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The Dump Control macro instruction sets the "type request" switch
in the TCA. The Dump Ccntrol program uses this switch to determine
which areas of main storage are requested to be dumped. The Common
System Area (CSA) and Task Control Area (TCA) are always the first
areas to be dumped, Additional areas dumped, according to the user's
request, include:

1.
2.
3‘
4.

A1l transaction storage

All CICS storage

Both transaction and CICS storage
Part of transaction storage

The output is written to tape or disk. Records have undefined
length and are written out as a continuous string of data. That is,
a single record may be a CICS table, one TCA, or an entire progran.

Each record has an identification record preceding it to identify
+he record for the Dump Utility program to print the Dunmp.

The following areas may be dumped if requested:

38

Task Ccntrol Area

Common System Area

Transaction Storage

Trace Table

Terminal Storage

Program and Register Save Areas
System Control Tables
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TERMINAL CONTROL PROGRAM (DFHTCP) CHART 8

Terminal Management provides the facility for routing data between
the terminals and the processing programs. This is accomplished by
scanning the lines and the terminals to service read and write requests
issued by processing prcgrams and initiating polling of the terminals
for new activity.

To initiate activity in CICS, control is passed to the Terminal
Ccntrol program from the System Initialization program.

The Line Control routine scans each line for action and selects
the terminal dependent module (TDM) for servicing each of the terminals
on the line. When all lines have been analyzed, the terminal events
are synchronized with other CICS events by issuing a WAIT macro
instruction to the Task Ccntrol program. Line Control returns to
repeat the line scan when a terminal control initiated event is
completed.

The terminal dependent modules (TDM) scan each terminal on the line,
and a logic path is determined for servicing terminal responses to
initiated events and terminal control macro requests.

The terminal dependent modules (TDM) are:

Sequential module (DFHTCSAM)

7770 module (DFHTC77S)

Local 2260 module (DFHTC60L)

1030 module (DFHTC30N)

1050 module (DFHTCS50N)

Remote video module (DFHTC60N)

2740 non-switched module (DFHTCHON)

2741 non-switched module (DFHTCU41N)

System/7 module (DFHTCSTN)

1050 dial module (DFHTCS50S)

2740 dial module (DFHTCUO0S)

2741 dial module (DFHICU41S)

TWX module (DFHTCTUX)

Bisync non-switched Group A module (DFHTCN70)

- System 360/370 non-switched

- System 360/Model 20 non-switched

- 2770 non-switched

- 1130 non-switched

- System/3 non-switched

e Bisync non-switched Group B module (DFHTCNB8O)
- 2780 non-switched

e Bisync non-switched Group C module (DFHTCN29)
- 2980 non-switched

e Bisync dial Group A module (DFHTCS70)
- System 360/370 dial
- System/360 Model 20 dial |
- 2770 dial '

1130 dial

- Systemy3 dial

Bisync dial Group B module (DFHTCS80)

- 2780 dial

3270 common module (DFHTC70C)

Local 3270 module (DFHTC70L)

Remote 3270 module (DFHTC70R)

2260 compatibility module (DFHTCCP)

3735 dial module (DFHTCS35)

0O 0 6 06 6 00 06 6 06 & ©¢ 0 o

When a positive acknowledgement to aninput event is'received on
a line, the responding terminal is identified, and the input area 1is
attached to the corresponding Terminal Control Table. For an output
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event, the output area is released unless the user has requested the
area to be saved.

The Activity Control routine analyzes each terminal for servicing
Terminal Control functional requests and macro requests. The functional
requests are task jinitiation, and automatic transaction initiation.

The macro requests are READ, WRITE, WAIT, SAVE, DISC, ERASE, LINE
ADDRFESS, etc.

The Task Initiation routine creates tacks through the use of the
Task Con+r01 ATTACH macro instruction.

The preparation of input and output events varies with the type
of terminal. Output events are initiated by request only. Requested
input events are serviced only if a task is attached to the terminal.
When requested write and read events are completed, the waiting task
is made dispatchable. The line is polled after all terminal macro
Iequests on the line have been serviced. Requested reads and polling
events are evenly dlstrlbuted to prevent a termlnal from seizing the
line. .

Yhen automatic transaction initiation is requested and a.task is
not attached to the terminal, a task is created for initiating output
events to the terminal from a destination gqueue.

When all terminals have been analyzed on a line, control is returned
to Line Control to scan the next line in the Terminal Control Table.

LTNE CONTROIJ,

Module: DFHETCCLC
Cross reference: DOCTCP01-05

The Line contrcl routine scans each line for required action and
selects the terminal-dependent mcdule for servicing each of the
terminals on the line. Synchronization of terminal events with other
CICS events is provided by this routine.

Control is initially_passed to the Terminal Control program from
the System Initialization program to initiate activity in the CICS
partition.

When the Terminal Contrcl program receives control from the Task
Centrol program, each line in the Terminal Control Table is scanned
for possible activity to be perforned.

Tf the error pending indicator is on, control is passed to the error
handling routine which attempts to process errors which were delayed
at a previous time. The processing of an error can be delayed if
either the short-on-storage or maximum task indicator is on.

If a bisynchronous line requires action, control is passed to
bisynchronous line analysis module. The line analysis module -
synchronizes the required bisynchronous events and responses. It also
identifies the terminal for which action is required and passes control
to a bisynchronous terminal-dependent module for processing. See
tisync detail design description for more information.

If a start stop line requires actlon, a terminal dependent module
is selected for processing and control is passed to Terminal Event
Analysis. Each terminal associated with a line is analyzed for activity
to be performed. After the proce551ng of a line is complete, the next
line in the Terminal Control Table is selected for analysis.
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When all lines in the Terminal Control Table have been processed
a WAIT is issued to the Task Contrcl program to pass control to other
tasks in the CICS partition. If Asynchronous Transaction Processing
is being used, terminal control first performs the logical post
necessary to activate the Asynchronous Transaction Control program
before issuing the WAIT. Control is returned to the Terminal Control
program, either upon the expiration of the specified systenm time
interval or upon completion of a terminal event.

FVENT ANALYSIS

Module(s) : DFHTCCSS,DFHTCSNC, DFHTCSSC, and TDM
Cross-reference: See flouchart for appropriate TDM.

Event Analysis is the entry point for each of the Terminal Dependent
modules. A logic path is determined in this routine for servicing
terminal responses to initiated events.

Event Analysis receives control from Line Control when a line
requires action.

Control is passed to the Activity Control routine if an initiated
line event is nct completad. If an I/0 error is detected, control
is passed tc the error handling routine.

UTpon completion of each input event, the related terminal is
identified by linking to the Terminal search routine. The terminal
entry search routine matches the responding terminal with the
corresponding terminal entry table. If a polling event or an initial
type r=ad for a dial line has been completed, the terminal entry tables
are scanned to find the corresponding terminal. TFor single dropped
lines, the scan is not perfcrmed.

If a positive response to an initiated line event has been received,
centrol is passed to the corresponding Event Completion routine.

If a negative response is detected, the action taken depends on
the type of event. If the type of event is a requested read event,
control is passed to the Activity Control routine. If it is a write
event, the output area must be prepared for retransmission of the data.
(For example, with BTAM, the data is translated from transmission code
to EBCDICY.

For polling events and buffered terminal write events, a negative
response time delay is calculated. A time delay factor is added to
the time of day and saved for subsequent checking. The polling time
delay prevents excessive nonproductive polling. The addressing time
delay allows a huffer to empty before issuing the next write event.
Control is passed to the Activity Control routine when a negative
response to polling or addressing has been detected.

INPUT EVENT CCMPLETION

Module(s) : DFHTCCSS and TDM's
Cross reference: See flowchart for appropriate TDM.

This routine receives control from the Terminal Event Analysis
routine when a positive response is detected.

When an input event is completed without error, storage management
follows two distinct paths of logic for completed input events.
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For. a completed multidropped polling event, the polling type storage
is changed to terminal type storage and is placed in the terminal entry
storage chain. Input areas for single dropped events and requested
read events are obtained as terminal type storage before initiation
of the event; the input areas are already in the storage chains (TCTTE).
The length of the data in the input area is calculated and placed in
a field preceding the data. The read request indicator, set by the
user's macro request, is turned off. Data in the input area is prepared
for the user. For example, with BTAM, the data is translated from
transmission code to EBCDIC.

Module(s): DFHTC70R
Cross reference: DOCTCPTC

The Remote 3270 Input Event Completicn routine automatically handles
the multiple reads normally required to obtain a complete remote 3270
message. When the first block of a 3270 message is received, the 3270
Storage Use Analysis routine is entered to obtain a TIOA of a size
equal to or greater than the size specified in the TCTTEBDL field of
the TCTTE for the terminal. If a TIOA is available, the AID character
in EBCDIC and the cursor position in binary are saved at the
corresponding TCTTEAID and TCTTECAD fields. The rest of the data is
then moved from the line I/0 area to the beginning of the TIOA. If
the first block was not terminated with an ETX character, multiple
read continues are issued until a block terminated by ETX is received.

As each block of the message is received, it is added, minus the
line control characters, to the end of the existing 3270 message.
If 3270 message exceeds the size of the current TIOA, 3270 Storage
Use Analysis is again entered to obtain a TIOA 500 bytes larger than
the current TIOA; the message is then reconstructed in the new TIOA.
When the last block of the message is read, the total length of the
message is calculated and placed in the TIOATDL field and normal input
event completion posting can then take place. ’

If at any time during the read in process a TIOA cannot be obtained
or facilities are not available to initiate a new task for an initial
input, an RVI is sent to the terminal to terminate transmission of
the message and turn off the read pending indicator {TCTTERPI) so that
a read modified can be scheduled at a later time when resources become
available.

If 2260 compatibility has been generated and if a complete 3270
nessage has been received, a test is made prior to the linkages to
the 3270 Transcode lookup routine and the Read Completion Posting
routine to determine whether the transaction currently attached to
the TCTTE is a 2260 based transaction. TIf it is, a linkage is taken
to the 2260 Compatibility Read routine to convert the data to a 2260
data strean.

If the message receive is a 3270 status message, a test for the.
presence of device end status is made to determine whether the device
busy flag (TCTTEDBI) should be turned off. TIf a terminal error occurs,
CSTE is initiated to handle the terminal abnormal condition.

OUTPUT EVENT COMPLETION

Module(s) : DFHTCCSS and TDM's
Cross reference: See flowchart for appropriate TDHM.

The Output Event Completion routine is entered upon a normal
ccmpletion cf an output event from Terminal Entry Analysis.
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. When write events are completed, the write request indicator, set
by the user's macro request, is turned off. 1If a read or save indicator
is on, control is passed to the Activity Control routine. When a read
or a save request is not indicated, the output area storage is released
by issuing a Storage Control FREEWMAIN macro instruction. If the
terminal is not buffered, control is passed to the RActivity Control
routine.

When the terminal is buffered, a time delay is calculated to allow
the buffer to empty before another write event is initiated. The time
delay factor, determined by the length of the data in the buffer, is
added to the time of day and saved for subsequent checking. Control
is passed to the Activity Ccntrol routine.

ACTIVITY CONTROL

Module(s) : DFHTCCSS, DFHTCSNC, DFHTCSSC
Cross reference: See flowchart for appropriate TDHM.

The Activity Control routine determines a logic path for servicing
terminal requests for each of the terminals on the line.

The Activity Control routine receives control from either the
Terminal Event Analysis routine or the Event Completion routines.
Fach terminal on the line indicates a path of logic based on existing
requests. Control is returned to analyze the next termimal. This
routine examines terminal request indicators by priority. For example,
write requests have priority over read requests.

Each terminal is selected for analysis according to its position in
the Terminal Control Table.

If the task-to-initiate indicator is on, control is passed to the
Task Initiation routine. This routine attempts to service a request
for a task which was delayed at a previous time. For example, a task
cannot be created if the short-on-storage or the maximum-task indicator
is on. From the Task Initiation routine, control returns to analyze
the next terminal on the 1line.

If a write request is indicated, control is passed to the Output
Event Preparation and Initiation routine.

When a task does not exist on the tetminal, control is passed to
the Automatic Transaction Initiation routine.

The read request indicator is checked only if a task exists on the
terminal. When a read is requested by the user, the specific read
indicator is turned on for subsequent checking in the Test Line and
Input Event Preparation and Initiation routines. Control proceeds
to analyze the next terminal on the line. 1If the read request indicator
is not on, the wait request indicator is reset and the task is made
dispatchable, and Activity Contrcl proceeds to analyze the next terminal
cn the line.

After all terminals on the line have been scanned for requested
activity, control is passed to the Input Event Preparation and
Initiation routine.
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INPUT EVENT PREPARATION AND INITIATION

Module(s) : DFHICSNC and TDM's
Cross reference: See flowchart for appropriate TDM.

The Input Event Preparation and Initiation routine provides storage
for an input area and passes the necessary information for initiating
an input event to the access method.

If a line has been initiated, the line is busy and control is
returned to the line control routine.

When the negative poll time delay has not elapsed, control is
returned to the Line Control routine..

When the specific read indicator is on, a poll is issued to the
terminal requesting the read. 1If this indicator is off, a poll is
issued to all of the active terminals in the polling list. With
multidropped. lines, equal consideration is given to the polling of
specific terminals with read requests and the polling of terminals
without attached tasks.

If the save request indicator is on, the application program has
requested exclusive use of the terminal storage data area and it cannot
te reused by the current read request. If the terminal storage data
.area is reusable, the data set control area is prepared for a specific
roll event. A reusable storage area must be of sufficient length and
the save indicator must be off.

When the terminal storage data area is not reusable and the short-
cn-storage indicator is on, control is returned to the Line Control
routine. When the terminal storage data area is not reusable and the
short-on-storage indicator is off, a new data area is obtained by
issuing a Storage Control GETHAIN macro instruction. After the data
area is acquired, the data set control area is prepared for a specific
Foll event.

If the specific read indicator is off and polling storage area is
present, the data set control area is prepared for polling the active
terminals in the polling list. When the short-on-storage indicator
is on, the polling storage area is not used and the polling event is
not initiated. The polling storage area is released by issuing a
Storage Control FREEMAIN macro instruction. The release of this area
makes storage available for existing CICS tasks. Control is returned
to the Line Control routine. This prevents transaction initiation
requests from entering the CICS partition.

When a polling storage area is not present and the short-on-storage
indicator is on, control is returned to the Line Control routine.
When a polling storage area is not present and the short-on-storage
indicator is off, a polling storage area is obtained by issuing a
Storage Control GETMAIN macro instruction. After storage is acquired,
the data set controcl area is prepared for polling the active terminals
in the polling 1list.

The data set control area is a table of information which the access
method uses to initiate an event. PFor example, it contains the maximun
length of the data to be read, the address of the input area, the
operation code, and the address of the polling list. Control is passed
to the Accass Method Read/Write routine to initiate an input event.
Upon return, control is given back to the Line,Control routine.
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OUTPUT EVENT PREPARATION AND INITIATION

Module(s) : DFHTCCOM and TDM's
Cross reference: See flouchart for appropriate TDH

The output Event Preparation and Initiation routine passes the
necessary inrfcrmation to the access method for initiating an output
event.

The Output Event Preparation and Initiation routine receives control
from the Activity Control routine when a write operation is requested.
Tf an input event is initiated, the line is busy and the write request
cannot be serviced immediately. A reset poll list macro instruction
is iesued to the access method to terminate the initiated polling
operation, and control is returned to the Line Control routine.

TIf an output event is initiated, the 1line is busy and another write
request cannot be serviced immediately. Control is returned to the
Activity Ccntrcl routine.

If the line is available for an output event, and the terminal is
tuffered and if the time delay has not elapsed, control is returned
+o the Activity Ccntrol routine. If the buffered terminal time delay
has elapsed, or if the terminal is not buffered, the data set control
area is prepared for addressing the terminal. The data set control
area is a table of information which the access method uses to initiate
an event. For example, it ccntains the length of the data to be
written, the address of the output area, the operation code, and the
location of the addressing list.

. Data in the output area is prepared for transmission to the terminal.
For example, with BTAM, the data is translated from EBCDIC to
transmission code. Control is passed to the Access Method Read/Vrite
routine to initiate an output event. Upon return, control is given
tack to the Activity Control routine. :

AUTOMATIC TRANSACTION TINITIATION

Module(s) : DFHTCCOM
Cross re<ference: DOCTCPOS

The Automatic Transaction Initiation routine provides the logic
for creating tasks automatically within CICS. :

The Automatic Transaction routine receives control from the Activity
Control routine when a task is not currently attached to a terminal,
If the automatic output. indicator is off, controcl is returned to the
Activity Ccntrol routine.

If either the short-on-storage indicator or maximum-task indicator
is on, control is returned to the Activity Control routine.

If Task Ccntrol has indicated that a transaction needs to be
initiated on the terminal, a DFHKC TYPE=AVAIL macro instruction is
issued which causes Task Contrcl to pass the identification of the
transacticn to be ATTACHED.

When an input event is initiated, the line is busy and a task which
requests output events cannot be created immediately. A reset poll
list macro instruction is issued to the access method to terminate
the initia*ted polling operation, and control is returned to Line Control
routine.
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If an input event is nct initiated, the Destination Control Table
is scanned to find the table entry which corresponds to the terminal.
This table entry contains the transaction code which' is placed in the
Task Control Area and passed to the Task Initiation routine. This
routine attempts to create a task to satisfy the automatic transaction
request. From this routine, control is returned to the Activity.Control
routine. '

TASK INITTATION

Module(s): DFHTCTI
Cross reference: - DOCTCP13

The Task Initiation routine manageé the creation of tasks from
terminal requests.

This routine receives control from the Activity Control routine,
the input event completion routine or the Automatic Transaction
Initiation routine. If a task currently exists on a terminal, control
returns to the requesting routine.

Tf the short-on-storage indicator is on, or if the maximum-task
indicator is on, the task-to-initiate indicator is turned on and control
is returned to the requesting routine.

When the short-on-storage and the maximum-task indicators are off,

a task is initiated by issuing a Task Control ATTACH macro instruction.
After the task is created, the task-to-initiate indicator is turned
cff and ccntrol is returned to the requesting routine.

For a 3270 display which is in compatible mode, the input buffer
is scanned €for an SMI character and the four characters following the
SMI are used as the transaction ID. When a 3270 display is not in
compatible mode, the beginning of the TIOA data area is examined for
the transaction code. If an SBA is found in the first position, three
characters are skipped. 7If the compatible terminal flag is on, a check
is made to determine if the first true data character is an SMI
character. If present, it is skipped. The ensuing four characters
are taken as the transaction code.

Before a task is ATTACHed, the TCTTETC field is checked to see if
there is a default transaction code present. If there is anything
but hexadecimal zeros in the field, the four characters are used as
the transaction code. Otherwise, the transaction code from the data
stream is used. The TCTTETC field is retained across transactiomns.
If not, the field is reset to hexadecimal zeroes.

ERROR HANDLING

The error handling routine prepares error codes and information
for passage to the terminal abnormal condition program. This routine
Teceives control from numerous points in terminal control where error
conditions have been detected. A terminal abnormal condition program
task is initiated for processing of errors and extended user error
recovery in the terminal error progranm.

For an output event, the data area must be prepared for
retransmnission. For example, with BTAM, the data is translated from
transmission code to EBCDIC. This allows data to be transferred to
another type of terminal when an unrecoverable I/O error OCCUTS,
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When the short-on-storage indicator or the maximum task indicator
delays error handling preparation and task initiation, an error pending
indicator is placed in the line entry table. This indicator gives
top priority to processing errors before initiating new activity on
the line.

GET TERMINAL STORAGE

Module(s) : DFHTCORS
Cross reference: DOCTCPO6

The Get Terminal Storage routine is entered when a read request
has been issued, and is entered from Input Event Preparaton and
Initiation routine.

This routine determines if the storage that is attached to the
terminal can be reused or if new storage must be obtained. If storage
is attached and the save indicator is on, new storage is obtained.

If the storage that is attached is smaller than the requested line
I/0 area specified in the line entry, the storage is freed and a new
area of storage is obtained. The starting location in the storage
area into which the data is to be read is determined by device type.
Control is returned to the requesting routine.

FREE TERMINAL STORAGE

Module: DFHTCORS
Cross reference: DOCTCPO?

The Free Terminal Storage routine is entered upon a request from
cne of the other Terminal Contrcl modules to free terminal on<line
storage.

Storage can be freed one piece per request or all attached storage
freed in one request. The Free Terminal Storage routine issues a
Storage Control FREFEMAIN to free attached storage. The Free Terminal
Storage routine returns ccntrol to the requesting routine.

INPUT CATA LENGTH COMPUTATION

Module: CFHTCCOHM
Cross Reference: DOCTCPO0O9

The Tnput Data Length Computation routine is entered from the Input
Event Completion routine.

The Tnput Data Length Computation routine computes the length of
+the data read and places the length of the actual data in the I/O area
length €ield.

If a start symbol is not received from a 2260, the START SYMBOL
MISSING message is sent to that device. If the data received is greater
in length than the terminal I/0O area, the MESSAGE T0O LONG message
is sent to that device.

EVENT INITIATION

Module: DFHTCCOM
Cross Reference: DNOCTCP10
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Tha Bvent Initiation routine is entered from either the Input Event
Tnitiation or the Output Event Initiation routine.

This routine sets up the appropriate access method read/write routine
and posts the line as initiated. Upon completion of starting the
event, control is returned to the requesting routine.

TRANSLATE

Module: DFHTCCOM
Cross reference: DOCTCP15

The Translate routine is =ntered from the (1) Input Event Completion
routine to translate the received data from the transmission code to
Y¥BCDIC, (2) Output Event Preparation routine to translate the data
to be sent from EBCDIC *to the correct transmission code, and (3) Error
handling routine to retranslate from the transmission code to EBCDIC
cn an error. Upon completion, control is returned to the requesting
routine. g

EVENT TERMINATION

Module(s): DFHTCCOM
Cross reference: DOCTCP11

The Fvent Termination routine is entered to terminate a polling
event on a line.

If the interruptable read indicator is on, a RESETPL macro is issued
and the interruptable read indicator is turned off. Control is then
rassed to the Line Control routine. If the RESETPL macro is not
completed successfully, control is passed to the Line Control routine,
lsaving the interruptable read indicator unchanged. If the indicator
is not on, control is returned to the requesting routine.

BINARY SYNCHRONOUS LINE ANALYSIS

Module(s) : DFHTCCBS
Cross reference: DOCTCPJA

A determination of line type, switched or non-switched is made.
Control is then paesed to the appropriate module. .

T

DIAL ENTRY ANALYSIS

Module(s) : DFHTCSBS
Cross reference: DOCTCPKA

If an event for the line has completed, control is passed to event
ccmpletion analysis. If an event has not completed or no event 1s
outstanding, contrcl is passed to the Terminal Scan routine.

DTAL EVENT COMPLETION ANALYSIS

Module(s): DFHTICSBS
Cross reference: DOCTCPKB

A determination of the last operation is made and if an ini?iil.
type read, control is passed to terminal search. If not read initial,

48 : LICENSED MATERTAL - PROPERTY OF IBM



the address of terminal is known from line, and control is passed to
dial device determination.

DIAT TERMINAL SCAN

Module(s) : DFHTCSBS
Cross reference: DOCTCPKD

If line is connected to terminal, control is passed to dial device
determination. If line is not connected to a terminal the first
terminal is made addressable and control is passed to line device
determination.

CTAL TERMINAL ANSWERBACK SEARCH

Module(s): DFHTCSBS
Cross reference: DOCTCPKC

The terminal address that is received is compared with entries in
ICT to Tind terminal entry. If terminal is not found a disconnect
is issued. Once the ID is found control is passed to dial device
determination.

DTAL EXPANDED ID VERIFICATION
Module (s) : TFHTCSBS
Cross reference: DOCTCPKF

The address of the entry in the terminal list containing the received
identification sequence is passed by BTAM to CICS. If the user portion
of this entry contains a valid TCTTE address, control is passed to
Dial Device Determination. TIf it does not contain a TCTTE address,
control is passed to Dial Terminal Answerback Search.

)

DIAL DEVICE DETERMINATION

Module (s) : DFHTCSBS
Cross reference: DOCTCPKE

Y
Terminal type is determined and control is passed to appropriate
terminal module.

NON-DIAL ENTRY ANALYSIS

Module(s) : DFHTCNBS
Cross reference: DOCTCPMA

If an event for the line has completed, control is passed to event
completion analysis. If an event has not completed or no event
outstanding, contrcl is passed to terminal scan routine.

NON-DTAL EVENT COMPLETION ANALYSIS

Module(s): DFHTCNBS
Cross reference: DOCTCPHMB

A determination of last operation is made and if'rgaq initial,
control is passed to terminal search. TIf not read initial the address
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of terminal is known from the line and is set up before passing control
to non-dial device determination.

NON-DIAL TERMTNAL SCAN

Module(s) : DFHTCNBS
Cross reference: DOCTCPMD

If line is in use and event not completed control is passed to
device determination, with terminal address in line entry that is

connected to line. If no event outstanding the first terminal on line
is set up (if in service) and control is passed to device determination.

NON-DTAL TERMINAL SEARCH

Module(s): DFHTCNBS
Cross reference: DOCTCPMC

A search of control unit on general poll devices and first terminal
is set up and control is passed to device determination. A search

of terminal on non-general poll devices is made and control is passed
to device determination.

NON-DTAYL DEVICE DETERMINATION

Module(s) : DFHTCNBS
Cross reference: DOCTCPME

Terminal type is determined and control is passed to the appropriate
terminal module. . '

READ AND WRITE ROUTINES

Module(s) : DFHTCCBS
Cross reference: DOCTCPOA

These routines set up the requested BTAM operation.

LOGICAL READ ROUTINE

Module(s) : DFHTCCBS
Cross reference: DOCTCPOB

An analysis of the line I/0 area is made to determine if data.still
resides in this area. If data is present in the line I/0 area, it

is moved to the terminal I/0 area. TIf no data is present, a READ is
issued to request more data. :

TERMINAL ADVANCE ROUTINE

Module(s) : DFHTCCBS
Cross reference: DOCTCPOC

An analysis of the line activity and line requestfis made to
determine the next acticn to be taken on that line.
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DYNAMIC OPEN/CLOSE PROGRAM (DFHOCP) -~ CHART 9

The Dynamic Open/Close program provides open/close capabilities
for Dump Control data sets, Transient Data extrapartition data sets,
and File Ccntrol data sets.

ENTRY ANALYSIS

Fntry Analysis determines the type of request (TRANSDATA, DATA BASE,
or DUMP) and gives contrcl to the proper Open/Close routine.

Entry Analysis also determines if the task giving control to the
Open/Close program is nonpurgeable for stall detection and runaway
task detection. If the task is purgeable, it is made nonpurgeable
upon entry to Open/Close. Storage is acquired to save the type of
responsa and to preserve the address of the open/close parameter list
passed to Open/Close if the request was for DATA BASE or TRANSDATA.

DUMP CONTROL ENTRY

Dump Control Entry determines if the request is a valid
open/close/switch request for the dump data set. If it is not a valid
request, an invalid request response is returned to the task calling
the Open/Close program. If the type request is Open, the Open routine
is given contrcl.

DUMP CONTROL CLOSE REQUEST

If the dump data set has been previously closed, no action is taken
and control is given to the Switch routine. If the dump data set is
currently open, it is closed and the "Dump Control data set closed"
indicator in the Dump Control program is turned on. This prevents
Dump Control from attempting to take any further dumps.

DUMP CONTROL SWITCH REQUEST

This code is entered after any close request to check for a switch
type request. If the request is for a switch of the dump data set,
the ddname in the DCB is altered to point to the alternate Dump Control
data set. If the alternate Dump Ccntrol data set was opened previously,
the ddname in the DCB is altered to point to the primary data set.

If the dump data set is contained on tape, the same switching
technique is used. Two DD cards are needed, one containing the ddname
DFHDMPA and the other containing the ddname DFHDMPB., DFHDMPA is
considered the primary dump data set.

DUMP CONTRCL CEEN EFEQUEST
The dump data set is opened, and the Note/Point informgt;on in Dump
Control is zeroed to indicate Dump Control is to start writing at the

teginning of the data set. The "Dump Control data set closed"™ indicator
is turned off in the DumpControl program.

If the dump data set was previously open, no action is taken.
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TRANSTENT DATA ENTRY

The Transient Data LOCATE macro instruction is issued to locate
the Destination Control Table entry associated with each of the requests
in the Open/Close parameter list. If a dummy program response is
received from Transient Data, the Invalid Request response is set and
control is returned to the calling program.

TRANSTIENT DATA OPEN

The DCT is tested to see if the extrapartition entry to be opéned
is resident or nonresident. If the destination is resident, no control
Elocks need be loaded and the DCB address is inserted in the open list
in the Destination Control Table.

Tf the destination is nonresident, the PPT is searched to ensure
that the control blocks to be loaded exist in the PPT before a Program
Control LOAD is issued.

The suffixed data set control block is loaded and the address and
Cpen Option byte are inserted in the DCT open list.

If an override 1list is specified, the DFHTRNDY control block is
loaded and initialized with the parameters specified in the override
list. :

When the list of data sets to be opened is complete, control is
given to the Common STAE Open/Close routine.

TRANSIENT DATA CLOSE

A list of DCB's to be closed is constructed and control is given
to the STAE Open/Close Interface routine. Upon completion of the
close, the DCT open list is reconstructed to delete the DCB being
closed. The destinations closed are then examined to see if they are
nonresident. If any of the DCB's are nonresident, the DCB's are freed.

DCATA RASE ENTRY

A File Ccntrol LOCATE is issued to locate the File Control Table
entries for the Open/Close parameter list. If a dummy program response
is returned from File Control, the Invalid Request response is set
and control is returned to the calling program.

DATA BASE OPEN

The Dynamic Open/Close program locates the FCT entries for the
requested opens via the locate function of the File Control program
(FCP) and builds an open list of DCB's. Control is then given to the
STAE Open/Close Interface routine.

Upon completion of OS OPEN, the FCT open list is reconstructed to
reflect all open data sets. A File Control open request is then made
tc logically open the data sets for use by CICS application progranms.
DATA BASE CLOSE

The Dynamic Open/Close program first issues a File Control logical
close to close the data sets for CICS application programs. It then
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builds a list of DCB's to be closed and gives control to the STAE
Open/Close Interface routine. Upon return, the Open/Close program
rebuilds the FCT open list to reflect only open data sets.

CCMHON EXIT

The Common Exit routine makes the calling task purgeable for systen
stall detection and for runaway task detection if it was purgeable
when the Open/Close program was entered.

The Type response and Open/Close parameter list addresses are placed
in the TCA and a Program Ccntrol RETURN issued to return to the calling
progran. .

STAE OPEN/CLOSE INTERFACE ROUTINE

The STAE Open/Close Interface routine is entered by all open/close
routines to issue an 0S STAE SVC to establish a STAE exit to prevent
abends. The issued STAE request calls for no purging of active TI/0
and allows asynchronous (concurrent) exits.

If no storage is available for a STAE control block, no open/close
rrocessing is done; a "no storage" response is placed in the TCA and
control is returned to the calling program via a Program Control RETURN.
If the STAE exit is successfully established, the type of request field
is tested to see if the request was for open or close; the appropriate
SVC is then issued.

Upon completion of OS OPEN/CLOSE processing, the STAE exit is
cancelled.

STAE EXIT ROUTINE

The STAE Exit routine checks the completion code passed for the
CS ABEND that has occurred and determines if a retry should be
schednled. If no retry is to be attempted, control is returned to
the operating system to complete ABEND processing. If a retry is to
te attempted, control is returned to the operating system with the
address of the Retry routine and an indication that a retry is to be
scheduled with a purge of the RB chain.

STAE RETRY ROUTINE
The STAE Retry routine reestablishes the SPIE exit for CICS to

intercept program checks. It then returns control to the Open/Close
routine that entered STAE processing. :

LOAD ROUTINE

This routine issues the Program Control load and checks to ensure
the table was loaded.

PPT SCAN ROUTINE

This routine scans the PPT to ensure the table or program to be
loaded is in the PPT before a load is issued.
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FILE CONTROL PROGRAM (DFHFCP) - CHART 10

The File Ccntrol program performs the logical processing for the
control of data set (file) operations. File Control reads and writes
user data sets, utilizes user-established indexing procedures ({indirect
accassing), gathers statistical data, and acquires and releases main
storage for data set operations.

This program uses the 0S Basic Direct Access Method (BDAM) and a
Basic Indexed Sequential Access Method (BISAM). Interface to these
accass methods is established through standard 0S DCB's generated from
information supplied by the user when the File Control Table is
denerated.

A symbolic data set name is included in the data set dependent
information required to generate a File Ccntrol Table entry (FCTE).
The Jdata set name is supplied to File Control by the user in each
request for services and is used to find the related File Control Table
entry. This symbolic name is the same as the ddname used in the job
control PD statement which defines the data set.

ENTRY ANALYSIS

The Entry Analysis module of File Control performs housekeeping
functions such as saving the requesting task's registers, establishing
File Control addressability, etc. Depending upon the request, the
validity of the request is verified and control is given to the
appropriate servicing logic.

Upon entry to this submodule, the requester's registers are saved
in the requester's TCA at TCAFCRS. Addressability for File Control
is then established.

The request indicator (TCAFCTR) in the TCA is tested. 1A branch
is made to the proper logic based on whether the request is for RELEASE,
PUT, GET, GETAREA, BROWSE, or OPEN/CLOSE/LOCATE services. If the
request is not for any of these services, an invalid request indicator
is set in the requester's TCA and return is made to the requesting
Erogram.

If the request is for GET, GETAREA, or SETL services, the File
Control Table (FCT) is searched for the File Control Table entry (FCTE)
of the data set name specified in the request. The FCT contains one
entry for each data set which File Control accesses. The entries in
the FCT are created from user-supplied definition statements. Among
other data set dependent information, the FCTE contains a data set
identification. (name) which is specified in requests involving the
data set. The FCT search is made on the data set Identification
available in the requester's TCA from the macro expansion. TIf the
referenced FCTE cannot be found in the FCT, an invalid data set
identification indicator is set in the requester's TCA and return is
made to the requesting progranm.

If an FCTE is found for identification specified in the GET, GETAREA,
cr SETL request, a check is made to ensure the data set is open. If
open, the address of the FCTE is placed in the FCTE base register and
the appropriate service routine is entered. If the data set is not
open, control is returned to the user with an error code indicating
the data set is closed.
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FILE CONTROL TABLE SEARCH

If a request for a GET, GETAREA, or SETL is made, the File Control
Table (FCT) is searched for the data set name specified in the request.
if the referenced File Control Table entry cannot be found in the FCT,
an invalid data set identification indicator is set in the requestor's
TCA and return is made to the requesting program.

RETRIEVE A RECORD FROM A LATA SET (GET)

The DFHFC TYPE=GET macro instruction conveys to File Control the
need to obtain a record from a data set defined in the FCT. The request
(user-issued macro instruction) identifies the data set by name and
specifies an area in the requesting program which contains the Record
Identification field (for example, key, relative track and key, actual
address, etc.). An indication must be made in the regquest if this
requested record is to be updated and rewritten. The update intention
must be indicated to File Control for protection against concurrent
update of a record by another transaction.

Event preparaticn consists of acquiring an I/0 area in main storage
cf sufficient size (defined in the FCTE) to accommodate the maximum
block size contained in the referenc=d data set plus some event-
dependent data areas. This area also contains the DECB and is defined
using the FIOA DSECT (symbolic storage definition).

Request-dependent information (for example, I/O area address,
requester's key area, etc.) is placed into the DECEB portion of the
FIOA. If the request is a GET for update, and the user has specified
the exclusive control feature for the data set in the File Control
Table, the Exclusive Control routine is used to prevent concurrent
update to the same record by another transaction.

The proper access method is entered to execute the requested read
operation. The reading is performed at the basic (read/write) level.
The CICS WAIT macro instruction is invoked to await completion of the
operation.

After acquisition of the desired record, a File Work Area (FWA)
may be acquired and the record, or requested portions (segments),
rlaced into it. Whether cr not a FWA is acquired depends upon the
type of operation and the type of record being retrieved. An FWA is
always used when the request is for a read-with-update operation.

If the request is for read-only (that is, no update), the FWA is used
if the records are blocked (and deblocking is requested) or if the
records are segmented.

The following table summarizes the use of the FWA and the FIOA when
returning records to the user. (For each condition indicated, the
corresponding action is determined by an "X" in the same vertical
cclunn.)
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* CONDITION *
* Update Request X *
* Read-only/Blocked/Deblocking X *
* Read-only/Blocked/No deblocking X *
* Read-only/unblocked X %
* Read-only/segmented X *
* Read only/unsegmented X *
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* ACTION *
* Data Returned in FIOA X X X *
* Data Returned in FWA X X X *
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The File I/0 Area (FIOA) is always released unless it is being used
to pass the record back to the user, unless the request was for a read-
for-update, or unless an I/0 error occurred.

One feature of the File Contrcl program is the contrcl of segmented
records. The user may define data set records as collections of
segments. A group of segments (cne or more) is defined as a segment
set. The definition of these segment sets is specified by the user
at PCT generation time and is included as an appendage to the
appropriate FCTE. Each segment set is symbolically named by the user
and identified by its name in any GET request for which only the
information of a defined segment set is desired. The record is
retrieved from the data set and the designated segment set is located
. and moved to a File Work Area (FWA) to be passed back to the user.

Retrieve a Record Through Indirect Accessing

Another feature of the File Control program is the technique of
indirect accessing. A File Control Table entry (FCTE) is identified
as an index data set, and information is included to describe the index
data set record which contains, among other items, a pointer to a
record in the next data set to be read. A user requesting a record
via indirect accessing identifies both the index data set and the
ultimate (target) data set by name. The user also provides the Record
Identification of the record required from the index data set (the
initial record).

File Control reads the index data set for the record identified
in the request, obtains the record, and extracts from it the Record
Identification used to access the next data set. The symbolic
identification of the next data set referenced is obtained from the
FCTE of the index data set. This process continues until the data
set name to be read (as contained in the index data set FCTE extension)
is the same as the target data set name in the user's request. The
next read then acquires the record desired by the requester. This
fesature provides the facility for a user to reference data sets
sequenced by other than the request reference.

UPDATE OR ADD DATA TO A DATA SET (PUT)

A DFHFC TYPE=PUT macro instruction may be issued to write an updated
record acquired by a previous GET request, or to write (add) a new
record to an already existing data set. In the case of adding a new
record to a data set, an I/0O area is obtained by File Control. Request-
dependent information (for example, I/O area address, work area address,
etc.) is placed into the DECB portion of the FIOA.

56 ! LICENSED MATERIAL - PROPERTY OF IBM



If the request is for an update to an ISAM data set, File Control
determines if another update occurred on the data set since the record
-to be updated was retrieved by a previous GET. TIf another update did
occur, ‘File Control rereads the specified record to ensure update
integrity.

The updated record (provided by the user in the FWA) is then moved
tc its proper location in the FIOA, and the appropriate form of the
WRITE macro instruction is issued. A CICS WAIT macro instruction is
issued to await completion of the I/0O event. The areas associated
with this request (I/0 areas, work areas) are released in the Storage
Disposition routines, and exclusive control (if obtained) is released
through a CICS DEQ macro instruction or an 0S RELEX macro instruction.

e

Dpdate or Rdd Data to Segmentad Records
The Put Segment Services routine packs requested segments into a
physical record and calculates the length for the output routines.

'

RELEASE FILE DATA (RELEASE)

The DFHFC TYPE=RELEASE macro imnstruction causes the Storage
Disposition routine of File Ccntrol to release a file storage area
and release exclusive control, if applicable. An example of the use
of this macro instruction is a record obtained by a File Control GET
request and identified as being for update. The GET request for update
pPlaces the record under exclusive control (if the user so specifies)
and does not release this control until the related PUT is executed.
If a user obtains a record with a GET for update and then decides not
to rewrite it, he must issue a RELEASE macro instruction identifying
the FWA in which he received the record. Control information placed
in a reserved section of the FWA is used to release the exclusive
control. This frees the areas (that is, FIOA and FWA) obtained by
the GET and normally released by the PUT.

OBTAIN A FILE WORK AREA (GETAREA)

When a user wishes to add a new record to an already existing data
set, he must acquire a File Work Area (FWA) in which to build his new
record via a DFHFC TYPE=GETAREA macro instruction. The user must
identify the data set in his request. PFile Control, using information
available in the referenced FCTE, acquires an area sufficient to contain
the record and returns the address of this area to the requesting
program. This area address is subsequently specified to File Control
in a PUT request. :

OBTAIN EXCLUSIVE CONTROL OF R RECORD DURING UPDATE

When a read-for-update request is made, the File Control program
checks the FCTE for the data set specified to see if the user wants
the records placed under exclusive control during the update operation.
1f so specified, File Control provides exclusive control at the logical
record level for ISAM data sets and at the physical record level for
DAM data sets. TFor ISAM data sets, the Exclusive Control module uses
the CICS ENQ macro instruction to enqueue upon a unigque name which
is constructed by concatenating the symbolic data set name with the
record identifier (for example, key, TTR, MBBCCHHR). For BDAM data
sets, an 0S READ EXCLUSIVE is issued to provide exclusive control.
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This technique prevents concurrent updates of the same record by
more than one user, yet allows simultaneous access to a data set by
more than one transaction during a conversational update operation.

CEEN/CLOSE/LOCATE A DATA SET

If the request is for OPEN, CLOSE, or LOCATE, the File Control
rrogram utilizes a user-provided parameter list to perform the specified
function. This list consists of any number of twelve-byte entries
containing the eight-byte symbolic data set name and a four<byte address
field which is filled in by File Control. Regardless of the function
required, each Jdata set specified in the parameter list is located
in the File Control Table (FCT) and its Pile Control Table entry (FCTE)
address is placed in the four-byte field of the parameter list. If
the symbolic data set name does not exist in the FCT, binary zeros
are placed in the four-byte field of the parameter 1list.

In addition, as each FCTE is located, File Control sets an open/close
indicator if the request was for for an OPEN or CLOSE. The indicator
lcgically opens or closes a data set, thus allowing or preventing
access to it by the File Control program. No provision is made within
Pile Control to physically OPEN or CLOSE the data set; the user must
do this by using the CICS Open/Close service program through the Master
Terminal €function. :

INITTATE BROWSING (SETL)

The DFHFC TYPE=SETL macro instruction is used to initiate a browse
operation on any data set defined in the File Control Table. The FCT
is searched to verify that the data set ID is valid. If a valid data
set entry is found in the PCT, its address is loaded into the FCTE
base register and control is given to the SETL Processing routine.

The SETL Processing routine first acquires a File I/O Area (FIOA)
large enough to process the largest block on the data set. Next a
File Browse Work Area (FBWA) is acquired, initialized, and chained
to the FIOA. The initial block identification or key (as specified
in the user's Record Identification field) is preserved in the FBWA
for use on subsequent GETNEXT requests.

The SETL Processing routine next acquires a File Work Area (FWR)
using the Segment Services routine to determine the length required
if the data set is segmented. The FWA is flagged to indicate it is’
associated with a browse operation, the FIOA is chained to it, and
the PWA address is placed in the TCA at TCAFCAA. Control is then
returned to the user.

RETRIEVE NEXT SEQUENTIAL RECORD (GETNEXT)

The DFHFC TYPE=GETNEXT macro instruction is used to acquire the
next sequential record in a browse operation. The user must have
previously issued a SETL request and placed the FWA address in the
TCA at TCAFCAA.

The GETNEXT routine first ensures that the address passed at TCAFCAA
is a browse FWA by checking the appropriate browse flag set by the
SETL request. If not a valid FWA, an "invalid request¥ condition code
is returned to the user.

The GETNEXT routine then locates the FIOA and FBWA associated with
the FWA (the FWA pcints to the FIOA which points to the FBWA).
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control information contained in the FBWA indicates whether a new
block of records must be read or if the next sequential record can
he extracted from the current block in the FIOA. If all the logical
records in the current block (assuming blocked records) have not been
rresented to the application program, the next record is extracted
from the block and either placed in the FWA or presented to Segment
ccntrol (discussed below).

Tf conditions indicate that a new block of records must be read
from the data set (that is, current block exhausted, unblocked records,
or first block to be read), the GETNEXT routine determines the data
set organization.

If an ISAM data set is being browsed, the key of the last logical
record presented to the user (maintained in the FBWA) is incremented
by a binary 1. A basic ISAM (random) READ is then issued to retrieve
the next blcck of records. Because of the technique of using basic
ISAM (that is, random type read) instead of sequential TSAM (that is,
queued) to perform I/0 operations associated with ISAM browsing, certain
restrictions are associated with the CICS browse feature. The addition
of a binary 1 to the key of the last logical record processed may
create a key which does not exist in the data set. It is therefore
essential that the access method use a "search key high/egual"™ when
rerforming an I/0 operation on the data set. It is necessary for the
user to define all ISAM data sets subject to browsing as "blocked".
Therefore, all data sets to be browsed are automatically defined as
tlocked during FCT generation.

The necessity for a "search key high/equal" also exists when the
access method retrieves blocks from the ISAM overflow area.

0S/360 Release 20.1 contains a change to the ISAM access method
that will cause overflow records on a blocked data set to be retrieved
with a "search key high/equal"., This means that any 0S user of CICS
trowse must be using an operating system at least as current as Release
20.1 of 0sS/360. :

Since it is likely that a "no record found" indication will be
returned by the access method, CICS File Control ignores this indication
when in browse mode and does its own deblocking of blocked records.
Because of this, all ISAM data sets that are to be browsed must have
embedded keys within each logical record.

If it is necessary to read a new block of records and a DAM data
set is being browsed, the block ID of the next block is extracted from
the FBWA and a tasic DAM read is issued.

Once the GETNEXT routines have located the next sequential logical
record, a check is made to determine if the records are segmented.
If the data set was defined as containing segmented records, CICS
expands the segments into the FWA using the Segment Set Identification
specified by the user in the GETNEXT request. If the user does not
specify a Segment Set Identification in the GETNEXT request, the default
Segment Set Identification as specified in the SETL request is used.
If the user fails to specify any Segment Set Identification at SETL
time and the data is segmented, the actual packed record is returned
to the user.

If the user specifies a segment set name in a GETNEXT request
different from the one specified in the SETL, and the new segment set
requires more main storage than the 0ld segment set, File Control
releases the 0ld FWA and acquires a new one large enough to process
the new segment set. The address of the new FWA is passed back to
the user.
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Once the next logical record has been placed in the FWA, the user's
Record Tdentification field is updated to show the key or block ID
of the record. The user may use this updated Record Identification
field to make a random read-for-update request when a desired record
is located through brcwsing. Any random File Control request does

not affect the browse operation.

Control is returned to the application program at the instruction
following the DFHFC TYPE=GETNEXT macro instruction.

TRRMINATE A BROWSE OPERATION (ESETL)

The ESETL routines first ensure that a file browse operation was
previously initiated by a DFHFC TYPE=SETL macro instruction. It is
done by verifying that the FWA provided as part of the ESETL request
is really a browse FWA. If not, an invalid request indication is
returned to the user.

If a valid FWA was specified, the browse operation associated with
that PWA is terminated by freeing the FWA, the FIOA, and the FBWA.
This is done by using the File Control Storage Disposition subroutine.

The termination of one browse operation does not affect other browse
operations which have been initiated by the same transaction or by
cther transactiomns.

Control is returned to the application program at the next
instruction following the DFHFC TYPE=ESETL macro instruction.

RESET A BROWSE OPERATION (RESETL)

A DFHFC TYPE=RESETL macro instruction causes an existing browse
operation to be reset to some other location in the data set. It is
functionally equivalent to issuing an ESETL and another SETL with new
argquments. However, the RESETL accomplishes this without the overhead
of freeing and reacquiring the FIOA and FBWA. The FWA is always freed
and reacquired to ensure a correct size in case segmented records are
being browsed.

TRANSIENT DATA CONTROL PRCGRAM (DFHTDP) - CHART 11

The Transient Data Controcl program maintains the queues for
intrapartition and extrapartition data. Reguests for retrieval (GET)
and disposition (PUT) of data to these queues are serviced by this
progranm.

The transient data queues (destinations) are defined by the user
in the Destination Control Table (DCT). The user includes a symbolic
destination name for each destination defined, and all references to
a trgnsient data queue are made using the symbolic name. The
destination is identified with intrapartition or extrapartition data.

ENTRY ANALYSTIS

The Entry Analysis routine performs the initial housekeeping for
Transient Data Control such as saving the calling program's registers
and establishing addressability for Transient Data Control. Entry
Analys%s is entered via the Transient Data GET, PUT, FEOV, and LOCATE
macro instructions.
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A search of the DCT is made for the referenced destination. If
no DCT entry can be found for that destination, an error indicator
is set in the calling program's TCA and control is returned to the
requesting program.

When a matching DCT entry is found, tests of an indicator within
the DCT are made to determine whether the destination is extrapartition,
intrapartition, or indirect.

If the destination is extrapartition, a branch is made to the
®xtrapartition Data routine.

If the destination is intrapartition, a branch is made to the
Intrapartition Data routine.

If the destination is indirect, the new destination identificatiomn
is moved to the TCA and the DCT Scan routine is reentered.

If the destination is not extrapartition, intrapartition, or
indirect, the requesting task is terminated by a Task Control ABEND.

INTRAPARTITION

The Intrapartition submodule performs read and write requests for
data in the referenced queue (destination). The queues are maintained
on a direct access storage device. Retrieval and disposition of data
involving an intrapartition destination is performed on a first-
in/first-out basis. The location of the next record to be read and
the next location available for a write are maintained in the DCT entry
for each destination. Space for queues is obtained one track at a
time from the Transient Data track pool. The chain record (on the
track) points to the next track in the queue when retrieving data.

Each destination has its own dynamic chain.

A count of the number of active records (records written but not
retrieved) is maintained for each destination. When the count reaches
the user-supplied trigger level (optional DCT entry by destination)
and no task has already been initiated by this condition, Transient
Data causes a user-specified task to be initiated (automatic transaction
initiation) if the ultimate destination is not a terminal. TIf the
ultimate destination is a terminal, the terminal's entry in the Terminal
Control Table is flagged. This indicates that Terminal Control is
to initiate the task when the required terminal is available (has no
task attached).

Intrapartition queues are provided for the passing of data associated

with a task and resource to some other task and resource. Messade
switching is a common application which makes use of this facility.

Read Intrapartition Data (GET)

A test is made of the DCT entry field which contains the count of
the number of active records in this queue (destination). TIf the count
is zero, the flag in the DCT entry for automatic transaction initiation
is turned off, indicating that a task is not to be initiated. An
indicator in the requesting program's TCA is set to indicate that the
queue was empty, and return is made to the requesting program.

If the field containing the number of active records in the queue
is not zero main storage for an I/0 area is obtained from the Storage
Contrecl module by issuing a CICS GETMAIN macro instruction. The DECB
is initialized with the I/0 area address, and a direct access read
is executed for the TTR of the next record to be read for this
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jestination. The TTR of the next record to be read for each destination
is maintained in each destination's DCT entry. A CICS WAIT macro
instruction is executed to await completion of the read.

After successful completion of the read, the record just read is
checked to determine if it is the chain record. If so, the TTR for
forward chaining (next track address) and the record count for the
current track are placed in the DCT entry. The TTR for the current
input track is then incremented to the next record number (R portion
of TTR). A read (direct access) is executed on that TTR and
synchronized with a CICS WAIT. Upon completion of the WAIT, the count
for the number of active records (records not read) in the destination
queue and the number of active records on the current input track are
decremented by one. The field containing the number of active records
cn the track is checked for zero count before exiting, if it is =zero,
the reuse flag (DESTID Option) is checked. If on, a return is made
to the application program. If off, the transient data space management
submodule is entered which subsequently releases the exhausted track
and returns it to the intrapartition track pool for reuse.

Intrapartition Space Management Routine

This submodule is responsible for controlling the intrapartition
space allocated at system initialization time for Transient Data.
The space is allocated or de-allocated in whcle track increments as
necessary. This rcutine is entered under the following conditions:

1. A write is issued for a particular destination queue when there
is insufficient space on the current output track for the data
record. In this case a new track is acquired and chained to
the preceding track in the queue (DOCTDP16).

2. Upcn reading a track to completion and the destination has
reusable tracks, the space module is entered to release the
track for re-use (LOCTDP14).

3. The Transient Data purge macro causes the space management
routine to be entered for the purpose of returning all the
intrapartition tracks associated with a particular destination.

The intrapartition space routine manages the Transient Data track
space by employing a disk map, wherein, each intrapartition track is
represented by a bit in the disk map. When the system is initialized
the bits are set to zero, indicating available tracks. As tracks are
allocated their corresponding bits are set on and the bits are turned
off as the tracks are returned to the track pool.

Write Intrapartition Data (PUT)

A check is made to determine if this is the first record to be
written to this destination. TIf it is, the intrapartition space
management submodule is entered and a track is obtained for this
destination if available. Otherwise a no-space response is returned
to the user. After the track is obtained, the first record writtemn
is the chain record containing the chain ID, destination ID, and
tackward chain pointer.

A check is made to determine if there is adequate space available
cn this destination's track tc contain this record. The check is made
between the length of the record and control 1nformatlon maintained
in the DCT entry.
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If there is insufficient space on the track, another track is
obtained via the intrapartition space management submodule from the
Transient Data track pool. If a track is not available, a no space
response code is returned to the user. The chain record is updated
with the forward chain pointer and the count for data records written
cn the track. The newly acquired track becomes the current output
track, and is initialized with a chain record. The new tracks relative
track and record number one (TIR=TTl1l) are used as the direct access
address to write the record. The R portion of the TIR in the DCT entry
for output is incremented by one and is used to write the record
referenced in the PUT regquest.

The DECB is initialized to contain the proper output area address.
A direct access write is executed, using the length contained in the
first two bytes of the output record. A CICS WAIT is issued to await
completion ¢f the write operation.

Upon successful completion of the disk write, the referenced
destination's DCT entry is updated to contain the next TTR to be used
for the next PUT request to this destination. The DCT entries for
space available on the track and the number of active records in the
queue are updated. '

If there is an error while writing any disk record the following
action is taken: .

1. TIf the error occurred while writing a new chain record, the
track is left flagged as used and another track is allocated.

2. TIf the error occurred while writing a data record, the track
is treated as being full, another track is allocated, and a
new chain record and the data is written on it. The chain
record on the previous track is updated to point to the new
track.

3. If the error occurred while updating a chain record, a new track
is allocated and the data from the error track is moved to the
new track.

A test of the DCT entry is made to determine if the automatic
transaction-initiation option (defined by user in DCT entry) is.
operative. TIf the option is not in effect for this destination, control
is returned to the requesting program. If the option is in effect,

" the following conditions are tested to determine if the transaction
(user-specified in DCT entry definition) can or should be automatically
initiated.

1. Is an automatic transaction-initiated task from this destination
already in operation? 1If so, control is returned to the
requesting program. :

2. Has the user-specified level of data in the queue for this
destinaticn been reached for automatic transaction initiation?
If not, control is returned to the requesting program.

When the two conditions listed above are satisfied for automatic
transaction initiation, a test is made of the DCT entry and the Terminal
Ccntrol Table terminal entry to determine if a terminal is to be
associated with the task. If a terminal is to be associated with the
task to be initiated, the TCT terminal entry is flagged so that the
CICS Terminal Control program can cause the automatic initiation.

The DCT entry is flagged to indicate that a task is initiated, and
return is made to the requesting program. If no terminal is to be
associated with the automatic initiated task, a CICS ATTACH macro
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instruction is issued to initiate the task, the DCT entry is flagged
+0 indicate that a task is initiated, and return is made to the

requesting program.

EXTRAPARTITION

The extrapartition submodule reads or writes to the referenced
destination's queue. An extrapartition destination may be either an
input or an output gueue, but not both. Retrieval and disposition
of data involving an extrapartition destination is performed
sequentially. Extrapartition queues may be maintained on direct access
storage devices, magnetic tape, or unit record devices,

Extrapartition data queues are prov1ded for data entering the CICS
partition/region as input from outside of the partition/region, and
for data leaving the CICS partition/region. For example, extrapartition
destinations can be used for the logging of all transactions received
by CICS for offline analysis.

Read Extrapartition Data (GET)

The DCB address is obtained from the DCT and an 0S GET is issued
against the DCB. If end of data is reached, an indicator is set in
the TCA. The user must recognize this as end of data.

Write Extrapartition Data (PUT)

The DCB address is obtained from the DCT and an O0S PUT is issued
‘against the DCB.

Centrol Processing of Extrapartition Data (FEOQV)

The DCB address is obtained from the DCT and an 0S PEOV (Forced
End of Volume) is issued against the DCB. Control is given back to
the calling program with a normal return code.

L2222

A search is made of the DC* for the specified destination. The
address of the DCT entry is returned to the caller. If no entry is
found, an error indicator is set in the caller's TCA and control is
returned to the calling program.

TEMPORARY STORAGE CCNTROL PROGRAM (DFHTSP) - CHART 12

The Temporary Storage Control program prOV1des the facility for
storing data into a temporary location in main storage or direct access
storage for the purpose of transferring information between
nonconcurrent tasks.

ENTRY ANALYSTS
The Entry Analysis routine analyzes the type of request in the TCA

for a PUT to main storage, PUT to auxiliary storage, GET, or RELEASE,
and passes control to the appropriate temporary storage module.
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When a PUT, GET, or RELEASE is not indicated, the request is invalid.
The request error response code is placed in the TCA, and control is
returned to the aprplicaticn program.

GET DATA OR RELEASE TABLE SEARCH

The Get Data or Release Table Search routine is given control from
the Entry Analysis routine when a GET or a RELEASE has been requested.

The Main Storage Table is searched for the requested symbolic data
jdentification. If the requested data identification is found in the
Main Storage Table, control is passed to the Main Storage Get routine.
If the requested data identification is not found in the Main Storage
Table, the Auxiliary Storage Table is searched for the requested
symbolic data identification. TIf the requested data identificatiomn
is found in the Auxiliary Storage Table, control is passed to the
Auxiliary Storage Get routine.

If the requested data identification is not found in either Temporary
Storage Table, a data identification error response code is placed
in the TCA, and control is returned to the application program.

MAIN STORAGE PUT (PUT)

The Main Storage Put routine receives control from the Entry Analysis
routine when a Temporary Storage PUT to main storage is requested.
When the data length of a PUT to Main Storage request is greater than
256 bytes, control is passed to the Auxiliary Storage Put routine by
way of the Entry Analysis routine.

If the data length is less than or equal to 256 bytes, a Storage
control GETMAIN macro instruction is issued to acquire the requested
main storage. The data is then placed in this storage along with the
symbolic data identification. This storage is then added to the main
storage chain of Temporary Storage and control is returned to the
application rrogranm.

MAIN STORAGE GET (GET)

The Main Storage Get routine moves previously stored data from main
storage to a user work area.

This routine receives control from the Get Data or Release Table
Search routine when the requested data identification is found in the
Temporary Storage Main Storage Table. TIf only a RELEASE has been
requested, control is passed directly to the Main Storage Release
routine.

If a GET has been requested, the user has the option of supplying
a work area or allowing the temporary storage facility to obtain the
area. If a work area is not supplied by the user, a work area is
obtained by issuing a Storage Control GETMAIN macro instruction. The
data is then moved from the Temporary Storage main storage area to
the user work area.

When a RELEASE request is issued in conjunction with a GET request,
control is passed to the Main Storage Release routine after the GET
request has been serviced. If a RELEASE is not requested, control
is returned to the application program.
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MATIN STORAGE RELEASE (RELEASE)

The Main Storage Release routine removes main storage areas from
+he main storage chain of Temporary Storage and releases the storage.

This routine receives control from the Main Storage Get routine
when a RELEASE is requested.

The requested area of main storage is deleted from the main storage
chain of Temporary Storage and the main storage is released by issuing
a Storage Control FREEMAIN macro instruction.

AUXILTIARY STORAGE PUT (PUT)

The Auxiliary Storage Put routine receives control from the Entry
Analysis routine when a Temporary Storage PUT to auxiliary storage
is requested, or when data to be PUT to main storage has a data length
greater than 256 bytes. When the data length of a PUT request is
greater than the length of a direct access storage track, the PUT
request cannot te serviced. An "invalid request" code is placed in
the TCA, and control is returned to the application program.

If the data length is acceptable for direct access storage, the
Auxiliary Storage Table is searched for a pointer to an unused track.
If a track is not currently available on the temporary storage data
set, the task is placed in a WAIT state until space becomes available
by issuing a Task Control SUSPEND macro instruction. When a track
tecomes available, a Task Control RESUME macro instruction is issued
in the Auxiliary Storage Release routine and the task proceeds to store
the data.

The data identification name and the data length are placed in the
Auxiliary Storage Table entry containing the address of the track.
Control is passed to the Event Preparation and Synchronization routine
to write the data on direct access storage.. From this routine, control
is returned to the application progranm. .

AUXILIARY STORAGE GET (GET)

The Auxiliary Storage Get routine reads previously stored data from
disk storage to a user work area. '

This routine receives control from the Get Data or Release Table
Search routine when the requested data identification is found in the
Auxiliary Storage Table. If only a RELEASE has been requested, control
is passed directly to the Auxiliary Storage Release routine. If a
GET has been requested, the user has the opticn of supplying a work
area or alleowing the temporary storage facility to obtain the area.

If a work area is not supplied by the user, a work area is obtained
by issuing a Storage Control GETMAIN macro instruction.

Control is then passed to the Event Preparation and Synchronization
routine to read the requested data into the work area. When a RELEASE
request is issued in conjunction with a GET request, control is passed
to the Auxiliary Storage Release routine after the GET request has
been serviced. 1If a release is not requested, control is returned
to the application progranm.

AUXILTIARY STORAGE RELEASE (RELEASE)
The Auxiliary Storage Release routine marks unused disk space areas

as available for use in the auxiliary storage table.
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This routine receives contrcl from the Auxiliary Storage GET routine
when a RELEASE is requested.

If PUT requests have been suspended, the track being released is
reserved for the first task in the suspended task chain that was
suspended by the Temporary Storage program. The suspended task is
mads dispatchable by issuing a Task Control RESUME macro instruction.
Upon return, control is given back to the application program.

When PUT requests have not been suspended, the track is marked
available by initializing the data identification name to zeros in
the Auxiliary Storage Table, and control is returned to the application
Erogram.

SIGN-ON/SIGN-OFF EROGRAM (DFHSNP/DFHSFP) - CHART 13

The Sign-on program logically attaches a terminal to the system
and initializes it to some predefined status. The Sign-off program
logically detaches the terminal from the system and may, at the
operator's option, take the terminal off the poll 1list.

The Sign-on program is invoked as an application whenever a terminal
cperator issues a sign-on or sign-off request. If a sign-on request
was issued, and the request is not all numeric, the syntax of the input
message is checked to ensure the presence of the password and name
keyword parameters. If missing or improperly placed, an appropriate
message is returned to the terminal. If syntax is satisfactory, the
Sign-on Table is used to verify that a legitimate password and operator
name were used. If name and password verfication is positive, the
terminal is logically connected by showing its status as "signed on."

If a sign-off request was issued, the terminal is logically
disconnected and a check made to see if the operator specified removal
from the polling list. If he did, the no-poll switch is set and a
disposition message is returned to the terminal.

ENTRY ANALYSIS

The Entry Analysis routine determines whether a sign-on or a sign-
off function has been requested by examining the first four characters
of the terminal input data area.

If a sign-off function is requested, the Sign-off program is linked
to by the Sign-on program.

If a sign-on function is requested, Entry Analysis first checks
to ensure that the previcus operator on the terminal issued a sign-
cff request. TIf not, control is given to the Sign-off program through
a program link. Entry Analysis then exits to the Verify Syntax routine.

VERIFY SYNTAX
If the sign-on request is not numeric, the Verify Syntax routine
verifies that the terminal operator has correctly supplied the password

and operator name keyword parameters. If not present or invalid, sign
cn is terminated and a message returned to the terminal.

VALTDATE PASSWORD
The Validate Password routine ensures that the correct terminal

operator has signed on using the correct password.
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Once the syntax of the input line has been validated, the Sign-on
Table is loaded via a call to Program Control. The keyed-in operator
name is compared against authorized names in the table. If the nanme
is not found, an error message is returned to the terminal. If found,
the keyed-in password is compared with the authorized password for
the operator name entry. If not equal, an error message is returned
to the terminal. If password is satisfactory, the user is signed on.

LOGICAL CONNECT

The Logical Connect routine logically connects a terminal to the
system when a sign-on command is issued from the terminal.

Once the keyed information has been validated, the operator
identification, security key, and password are moved to the TCTTE from
the Sign-on Table and the status of the terminal is set to signed on.
This action constitutes the logical connection of the terminal to the
systen.

SIGN OFF

The Sign-off module performs the operations necessary to logically
disconnect a terminal from the system whenever an operator keys in
a sign-off command, or keys in a sign-on command and the previous
operator has not signed off.

The terminal status is set to a "signed-off" condition, and dynanmic
storage is acquired for an output area for Transient Data Control.
Accumulators within the TCTTE are reset to zero after placing their
values in the output area. This journal record is written via Transient
Data Control to a master log device. Control is then returned to the
Sign-on program via a Program Control return.

DISPOSITION MESSAGE OUTPUT

The Disposition Message Output routine returns a message to the
terminal which requested the sign on or sign off, indicating the status
of the request (successful, or if not, why it was not successful).

Upon entry, a CICS GETMAIN is issued to get a Terminal I/O area.
The message which was passed to this routine is moved to the Terminal
I/0 Area, and a CICS Terminal Control WRITE is issued. Exit is then
made to Sign-on/Sign-off general exit. ‘

MASTER TERMINAL PROGRAM (DFHMTP)

The Master Terrinal program is an optional feature of CICS selected
at System Initialization. This program consists of six modules:
DFHMTPA, DFHMTPB, DFHMTPC, DFHMTPD, DFHMTPE, and DFHMTPF.

The Master Terminal program is a system service program that provides
the user with the means of dynamically changing certain system
rarameters, the status of lines, control units, or terminals.

This program is invoked by keying the proper transaction
identification at a master terminal, a supervisory terminal, or a
single terminal. The transaction identification may optionally be.
fcllowed by a series of abbreviated keywords in any order, describ}ng
the service to be performed, a numeric value, and/or a parameter list.
Each abbreviated keyword, numeric value, and parameter must be separated
by commas.
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Immediately preceding the first parameter in a parameter list must
te a parameter list keyword. The parameter list must be entered last.

If the keyword CANCEL is entered anywhere in the original or
subsequsant entries, the Haster Terminal program is terminated
immediately with no further processing. 7Tf, while trying to perform
*he requested service, the Master Terminal program discovers that
insufficient information was entered in the original data entry, a
Tesponse is solicited from the terminal providing the missing
information. The response to a request for more information must be
either an unabbreviated keyword, a numeric value, or a parameter list
pertinent to the service requested.

The services provided by the Master Terminal program are:

1. Inquire about or change the partition exit time interval value.
2. Inquire about or change the runaway task interval value.

3. 1Indguire about or change the stall detection interval value.

4, TInquire about or change the storage cushion size.

5. 1Inquire about or change the maximum number of tasks value.

6. Inquire about or change the maximum number of batch tasks value.
"7. 1Inquire about or change the maximum number of ATP tasks value.
B. Inquire about or change the negative poll delay for a terminal.
9. 1Ingquire about or change the trigger level of a transient data

intrapartition data set.

10. Turn the CICS Trace function on or off,

11. Inquire about or change the status of a single terminal.

12. Change the status of a list of terminals.

13. Change the status of a class of terminals.

14. Change the status of all the terminals in the systen.

15. Inquire about or change the status of a line.

16. Tnquire about or change the status of a control unit.

17. 1Inquire about or change the status of one or more data base

data sets.

18. Open one or more data base data sets.

19. Open one or more transient data extrapartition data sets.

20. Open the dump data set.

21. Close one cr more data base data sets. i

22. Close one or more transient data extrapartition data sets.

23. Close the dump data set.

24, Switch the dump data set to the alternate dump data set.

25. Tnquire about the status of a program.

26. Terminate a task.

27. Terminate CICS.

A master terminal may request any of the above services. A
supervisory terminal may request only services 11 through 16 and service
26 for terminals, control units, and lines under the supervision of
that operator. A single terminal may request only service 11 to inquire
about or change its own status.

If the keyword INQUIRY is not enteved, it is assumed that a change
is requested. If the requested service is to change a numeric system
parameter and computations must be performed on the new numeric value
before it can be stored within CICS, the computations are performed
cn the new numeric value, the nev numeric value is stored within CICS,
and the new computed value appears in the "changed to" portion of the
final messaaa. '

The response to a request for additional information from Modules
B,-C, D, E, and F of the Master Terminal program is validated against
cnly the unabbreviated keywords that are meaningful to the routines
contained in those modules. A numeric value response is accepted and
replaces any numeric values previously entered. If a parameter list
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is entered, it is treated in the same way as described for the Scan
Input routine of Module A.

MASTER TERMINAL FROGRAM MODULE A (DFHMTPA) - CHART 14

Module A of the Master Terminal program is invoked by keying the
rroper Transaction Identification at a master terminal, a supervisory
terminal, or a single terminal.

Entry Analysis

The Entry Analysis routine turns on the "return to Module A"
indicator and transfers ccntrol to Module F of the Master Terminal
Program which locates the line entry in the Terminal Control Table
to which the Master Terminal Program is connected and transfers control
tack to Module A. Upon returning from Module F, the "return to Module
A" indicator is turned off, and the Entry Analysis routine determines
from which type of terminal the original data entry was made. If the
data entry was made from a single terminal, the keywords TERMINAL and
SINGLE and a parameter list containing that terminal's symbolic Terminal
Identification are assumed to have been entered. If one or more
abbreviated keywords, a numeric value, and/or a parameter list have
teen entered, ccntrol is given to the Scan Input routine. At label
MTWMSGA, the terminal operator is requested to enter the service he
wants perfcrmed.

Module Selection And Initi

If a service has not been requested, control is passed to label
MTWMSGA. Tf the routine that is to perform the requested service is
in Module A, control is given to the Test Module A Service Indicators
routine which determines the service that has been requested and gives

.control to the proper routine. If the routine that is to perform the
‘requested service is not in Module A, control is given via an XCTL
to the Master Terminal prcgram module that contains the routine.

Scan Input

The Scan Input routine scans the data entry from right to left .
(backwards), ignoring invalid keywords and accepting only one numeric
value and/or parameter list. Incorrect information need simply be
followed by a comma and the correct information. This routine builds
a formatted parameter list from the information in the inputted
rarameter list. Formatted parameter lists identified by different
parameter list keywords are chained together. If a parameter list
is entered with a parameter list keyword that has been previously
entered, the cld parameter list is deleted from the parameter list
chain and the new one is added to the end of the chain. When all the
information in the data entry is analyzed, control is passed to the
Module Selection and Initiation routine.

A reponse to a regquest for more information from Module A of the
Master Terrinal program is validated against the unabbreviated keywords.
A numeric value is accepted and replaces any numeric values that were
previously entered. TIf a parameter list is entered, control is given
to the Scan Input routine.

Modulae A of the Master Terminal program provides system services
as performed by the Time Interval and Runaway Task Interval routines.
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Time Interval Routine

Tf the keyword INQUIRY has been entered, the current value of the
partition exit time interval is displayed and the transaction is
terminated. If a numeric value has not been entered, it is requested
from the terminal operator and control is return=2d to the beginning
of the Time Interval routine. If the numeric value is less than 100
or greater than 27962020, greater than the runaway task interval, or
greater than the stall detection time interval, an error message is
displayed, a corrected numeric value is requested from the terminal
operator, and control is returned to the beginning of the Time Interval
routine. If the numeric value is within the above limits, the new
partition exit time interval is placed in the CSA, the o0ld and new
values are displayed, and the transaction is terminated.

Runaway Task Interval Routine

If Runaway Task control is not supported, a message to that effect
is displayed and the transaction is terminated. If the keyword INQUIRY
has been entered, the current value of the runaway task interval is
displayed and the transaction is terminated. If a numeric value has
not bean entered, it is requested from the terminal operator and control
is returned to the beginning of the Runaway Task Interval routine.

If the numeric value is less than the partition exit time interval

or greater than 27962020, an error message is displayed, a corrected
numeric value is requested from the terminal operator, and control

is returned to the beginning of the Runaway Task Interval routine.

Tf the numeric value is within the abhove 1limits, the new runaway task
interval is placed in the CSA, the 0ld and new runaway task interval
values are displayed, and the transaction is terminated. To make
Tunavay task control inoperative, the value may be set to =zero.

MASTER TERMINAL PROGRAM MODULE B (DFHMTPB) - CHART 15

Module B of the Master Terminal rrogram is given controcl from Module
A or D via an XCTL when any of the following routines are required:

Storage Cushion Routine

Maximum Number of Tasks Routine

BATCH or ATP Maximum Number of Tasks Routine
Negative Poll Delay Routine

Trace Routine

File Routine

Unless the request is entered from a master terminal, an error
message is displayed and the transaction is terminated.

Entry Analysis determines the type of service requested and gives
contrcl to the proper routine.

Storage Cushion Routine

If the keyword INQUIRY has been entered, the current storage cushion
size is displayed and the transaction is terminated. If a numeric
value has not been entered, it is requested from the terminal operator
and control is returned to the beginning of the Storage Cushion routine.
Tf the numeric value is less than 20 or greater than 65535, an error
message is displayed, a corrected numeric value is requested from the
terminal operator, and control is returned to the beginning of the
Storage Cushion Routine. If the numeric value is within the above
limits, the new storage cushion size is placed in the CSA, the old
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and new storage cushion size values are displayed, and the task is
terminated.

Maximum Tasks Routine

If the keyword INQUIRY has been entered, the current maximum number
of tasks is displayed and the transaction is terminated. If a numeric
value has not been entered, it is requested from the terminal operator
and control is returned to the beginning of the Maximum Tasks routine.
If the numeric value is less than 2 or greater than 999, an error
message is displayed, a corrected numeric value is requested from the
terminal operator, and control is returned to the beginning of the
Maximum Tasks routine. If the numeric value is within the above 1limits,
the new maximum number of tasks is placed in the CSA, the old and new
raximum number of tasks are displayed, and the transaction is
terninated.

Batch or ATP Max Task Routine

If the Asynchronous Transaction Control Program has not been included
in the system, a message to that effect is displayed and the transaction
is terminated. If the keywords INQUIRY and BATCH MAXTMUM TASKS have
been entered, the current maximum number of batch tasks is displayed
and the transaction is terminated. TIf the keywords INQUIRY and ATP
EAXTMUM TASKS have been entered, the current maximum number of ATP
tasks is displayed and the transaction is terminated. If the keyword
INQUIRY has not been entered and a numeric value has also not been
entered, a numeric value is requested from the terminal operator and
control is returned to the beginning of the Batch or ATP HMax Task
Routine. Tf the keyword BATCH MAXIMUM TASKS has been entered, and
the numeric value is not less than the maximum number of tasks value
or less than the maximum number of ATP tasks value, an error message
is displayed, a corrected numeric value is requested from the terminal
operator, and control is returned to the beginning of the Batch or
ATP Max Task routine. If the keyword ATP MAXIMUM TASKS has been
entered, and the numeric value is greater than the maximum number of
tatch tasks value, an error message is displayed, a corrected numeric
value is requested from the terminal operator, and control is returned
to the beginning of the Batch or ATP Max Task routine. If the numeric
value is within the above limits, the new maximum number of batch or
ATP tasks is rlaced in the ATP control information area, the old and
rew maximum number of batch or ATP tasks are displayed, and the
transaction is terminated.

If a parameter list containing symbolic terminal identifications
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Negative Poll Delay routine.
"The Terminal Control Table is then searched for a terminal entry
containing the same symbolic Terminal Identification as was entered
in the parameter list. If such an entry is not found, an error message
is displayed, a corrected parameter list is requested from the terminal
operator, and control is returned to the beginning of the Negative
Poll Delay routine.

If the keyword INQUIRY has been entered, the negative poll delay
for the line of the requested terminal is displayed and the transaction
is terminated. TIf a numeric value has not been entered, it is requested
from the terminal operator and control is returned to the beginning
of the Negative Poll Delay routine. If the numeric value is greater
than 20000, an error message is displayed, a corrected numeric value
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is requested from the terminal operator, and control is returned to

the beginning of the Wegative Poll Delay routine. If the numeric value
is within the above limit, the new negative poll delay value for the
requested terminal®s line is placed in that terminal's terminal entry
in the Terminal Control Table, the old and new negative poll delay
values for that terminal are displayed, and the transaction is
terminated,

Trace Routine

If the trace facility is not currently operative in the systen,
a message to that effect is displayed and the transaction is terminated.
If the new status of the trace facility (ON or OFF) has not been
entered, it is requested from the terminal operator and control is
returned to the beginning of the Trace routine. Tf the keyword ON
has been entered, the trace facility is turned on, a message to that
effect is displayed, and the transaction is *terminated. If the keyword
OFF has been entered, the trace facility is turned off, a message to
that effect is displayed, and the transaction is terminated.

File Routine

If File Control is not currently in the system, a message to that
effect is displayed and the transaction is terminated.

If the keyword ALL has been entered, a parameter list is built
comprised of all symbolic data base data set names currently in the
system. TIf a parameter list containing symbolic data set names is
not present, one is requested from the terminal operator and control
is returned to the beginning of the File Routine. Tach symbolic data
set name is then used as an argument against the File Control Table
via a DFHFC TYPE=LOCATE macro instruction.

If the keyword INQUIRY has not been entered, control is given to
the File Status Change routine; otherwise, a display is generated
containing all of the symbclic data set identifications in the parameter
list, and the transaction is terminated. If a data set has not been
found in the File Control Table, the words “DOES NOT EXIST" appear
beside its symbolic identification in the display. TIf a data set has
teen found in the File Ccntrol Table, the status of that data set
appears beside its symbolic identification in the display.

In the File Status Change subroutine, if the keyvwords OPEN or CLOSE
have been entered, control is given to DFHMTPD via an XCTL; if the
action to be taken (keywords ON or OFF) has not been entered, it is
requested from the terminal operator. If the function(s) to be changed
(READ, UPDATE, ADD, or EXCLUSIVE CONTROL) has not been entered, it
is requested from the terminal operator. The File Control Table entry
for each data set in the parameter list which has been found in the
File Control Table is then modified according to the terminal operator
request, the "keyword INQUIRY has been entered" indicator is turned
cn, and control is returned to the beginning of the File Routine.

MASTER TERMINAL EROGRAM MODULE C (DFHMTPC) - CHART 16

Module C of the Master Terminal program is given control from Module
A via an XCTL for any type of terminal status request.

Entry Analysis determines if the transaction has been initiated
Ly a supervisory terminal. If so, and the supervisor's identification
has not been entered, it is requested from the terminal operator and
that supervisor's Terminal List Table is loaded into main storage via
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a DFHPC TYPE=LOAD macro instruction. TIf the type of terminal status
request (SINGLE, LIST, CLASS, or ALL) has not been entered, it is
requested from the terminal operator. The type of request is then
determined and control is given to the proper routine.

Single Routine

If a parameter list containing symbolic Terminal Identifications
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Single routine. If entered
from a supervisory terminal and the symbolic Terminal Identification
in the parameter list is not in that supervisor's Terminal List Table,
an error message is displayed, a corrected parameter list is requested,
and control is returned to the beginning of the Single routine.

If the keyword INQUIRY has been entered, control is passed to. the
label MTSNGEAL. If the new status of the terminal (IN SERVICE, OUT
OF SERVICE, RECEIVE, TRANSCEIVE, or TRANSACTION from a master or a
supervisory terminal; RECEIVE, TRANSCEIVE, or TRANSACTION from a single-
terminal) has not been entered, it is requested from the terminal
operator and control is returned to the beginning of the Single Routine.

Tf the new status is not OUT OF SERVICE, control is passed to the
label MTSNGBAL. If the action to be taken in the event a task is
attached to the terminal (DISPLAY, INTERCEPT, TERMINATE, or SUSPEND)
has not been entered, it is requested from the terminal operator and
control is returned to the beginning of the Single routine.

At label MTSNGBAL, control is given to the Minor Terminal routine.
If the return from the Minor Terminal routine indicates that the
symbolic Terminal Tdentification in the parameter list cannot be found
in the Terminal Control Table, an error message is displayed, a
corrected parameter list is requested, and control is returned to the
beginning of the Single routine.

If the new status is not OUT OF SERVICE, the transaction is
terminated. If the request was to put the requesting terminal OUT
OF SERVICE, an error message is displayed and the transaction is
terminated. ‘

If there was no task attached to the terminal, a message to that
effect is displayed and the transaction is terminated. If the action
was not to display the task attached to the terminal, a message
indicating the action taken is displayed and the transactiomn is
terminated. If the action was to display the task, the Transaction
Identification of the task attached to the terminal is displayed, the
"keyword DISPLAY was entered" indicator is turned off, the action
INTERCEPT, TERMINATE, or SUSPEND to be taken with the task is requested
from the terminal operator, and control is returned to the beginning
of the Single routine.

List Routine
If the keyword INQUIRY was entered, an error message is displayed

and the transaction is terminated. TIf a parameter list containing

symbolic Terminal Identifications has not been entered, one is requested

from the terminal operator and control is returned to the beginning

of the List routine. The symbolic Terminal Identifications in the

rarameter list are then validated against entries in the Terminal

Control Table. :

Each symbolic Terminal Identification which cannot be found in the
merminal Ccntrcl Table is displayed in an error message and removed
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from th: parameter list. If entered from a supervisory terminal, the
symbolic Terminal Identifications that remain in the parameter list
are validated against that supervisor's Terminal List Table. Each
symbolic Terminal Identification which cannot be found in the Terminal
List Table is displayed in an error message and removed from the
rarameter list,

If the new status for the list of terminals (IN SERVICE, OUT OF
SERVICE, RECEIVE, TRANSCEIVE, or TRANSACTION) has not been entered,
it is requested from the terminal operator and control is returned
to the beginning of the List routine. If the new status is not OUT
OF SERVICE, control is passed to label MTTENLPL3. If the action to
te taken in the event there is a task attached to any of the terminals
(TERMINATE or SUSPEND) has not been entered, it is requested from the
terminal operator and control is returned to the beginning of the List
routine.

At label -MTTENLPL3, control is passed to the Minor Terminal routine
for each of the symbolic Terminal Identifications which remain in the
parameter list.

Control is then given to the Write Task Statistics routine. If
the requesting terminal's symbolic Terminal Identification is in the
parameter list and the new status is 0UT OF SPRVICE, the status of
that terminal remains unchanged.

Class Routine

If the keyword INQUIRY has been entered, an error message is
displayed and the transaction is terminated. If a parameter list
ccntaining the terminal class identification has not been entered,
one is requested from the terminal operator and control is returned
to the beginning of the Class routine.

If the new status for the class of terminals (IN SERVICE or OUT
OF SERVICE) has not been entered, it is requested from the terminal
operator and contrcl is returned to the beginning of the Class routine.
If the new status is not OUT OF SERVICE, control is passed to label
MTSTUPCL. If the action to be taken in the event a task is attached
to any of the terminals (TERMINATE or SUSPEND) has not been entered,
it is raquested from the terminal operator and control is returned
to the beginning of the Class routine.

At label MTSTUPCL, the Terminal List Table for the requested class
cf terminals is loaded into main storage via a DFHPC TYPE=LOAD macro
instruction. Control is then given to the Minor Terminal routine for
cach symbolic Terminal Identification in the Terminal List Table for
the requested class of terminals. If entered from a supervisory
terminal, ccntrol is given to the Minor Terminal routine only for the
symbolic Terminal Identifications that are in both the supervisor's
Terminal List Table and the Terminal List Table for the requested class
of terminals. Control is then given to the Write Task Statistics
routine. TIf the requesting terminal's symbolic Terminal Identification
is in the Terminal List Table for the requested class of terminals
and the new status is OUT OF SERVICE, the status of that terminal
remains unchanged. ‘

If the keyword INQUIRY has been entered, an error message is
displayed and the transaction is terminated. TIf the new status for
the terminals (IN SERVICE or OUT OF SERVICE) has not been entered,
it is requested from the terminal operator and control is returned
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to the beginning of the A1l routine, If the new status is not 0UT

OF SERVICE, control is passed to the label MTSTUPAL. Tf the action
to be taken in the event a task is attached to any of the terminals
(TERMINATE OR SUSPEND) has not been entered, it is requested from the
terminal operator and control is returned to the beginning of the All
routine.

At label MTSTUPAL, control is given to the Minor Terminal routine
for each terminal entry in the Terminal Control Table. If entered
from a supervisory terminal, control is given to the Minor Terminal
routine only for the terminal entries that contain symbolic Terminal
Tdentifications which can be found in that supervisor's Terminal List
Table. Ccntrol is then given to the Write Task Statistics routine.
If the new status is OUT OF SERVICE, the status of the requesting
terminal remains unchanged.

The €following routines support the system service routines of Module
C of the Master Terminal frogranm. ' ’ :

Minor Terminal Routine

If the symbolic Terminal Identification cannot be found in the
Terminal Control Table, control is returned to the calling routine
at the next sequential instruction indicating that the identification
cannot be found.

If the keyword INQUIRY has been entered, the status of the requested
terminal is displayed and control is passed to the label MTRTNTRHM.

If the keyword RECEIVE has been entered, the requested terminal
is put in a RECEIVE status (able to receive messages only; no input)
and control is passed to label MTTRMSTC.

If the keyword TRANSCEIVE has been entered, the requested terminal
is put in TRANSCEIVE status (able to initiate transactions and receive
messages automatically or on request) -and control is passed to the
label MTTRHSTC.

If the keyword TRANSACTION has been entered, the requested terminal
is put in TRANSACTION status (able to initiate transactions and receive
messages on request) and control is passed to the label MTTRMSTC.

If the keyword IN SERVICE has been entered, the requested terminal
is put IN SERVICE and control is passed to the label MTTRHSTC.

If the requested terminal is also the requesting terminal, control
is passed to label MTRTNTRM. If the terminals are not the same, the
requested terminal is put 0UT OF SERVICE, automatically suspending
any task which is attached to that terminal.

If the keywords TERMINATE or INTERCEPT have not been entered, control
is passed to label MTTITEXST.

If the requested ‘terminal is part of a pool of terminals and is
not connected to a line, the terminal storage for that terminal is
released and control is passed to label MTTRMSTC. If a line event
has been initiated to the requested terminal, the task cannot be
terminated or intercepted, therefore control is passed to the label
MTTRMSTC.

1. If a task has not been attached to the requested terminal and
either the keyword TERMINATE or INTERCEPT has been entered,
all terminal storage for the requested terminal is freed and
control is passed to label MTTRMSTC.
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2. TIf a task has been attached to the requested terminal and the
keyword TERMINATE has not been entered, control is passed to
the label MNTTRMSTC.

3. Tf a task has been attached to the requested terminal and the
keywvord TERMINATE has been entered, the task is terminated by
freeing all of the terminal storage for the requested terminal,
and setting an indicator in that task's Task Control Area marking
that task for abnormal termination by the Task Control program.
Control is then passed to the label MTTRMSTC.

4. TIf a task has been attached to the requested terminal and the
keyword INTERCEPT has been entered, at the requesting terminal,
the task is intercepted by removing the task from association
with the requested terminal and associating it with the
requesting terminal. The Master Terminal program then associates
itself with the requested terminal and does a normal termination,

At label MTTRMSTC, if the keyword SINGLE has been entered, the new
status of the terminal is displayed.

At label MTRTNTRM, control is returned to the calling routine at
the next sequential instruction plus four bytes, indicating that the
symbolic Terminal Identification was found in the Terminal Control
Table. '

Write Task Statistics

A message is displayed indicating the requested terminal's status
has been changed. TIf the keyword OUT OF SERVICE has not been entered,
the transaction is terminated. 1If the keyword OUT OF SERVICE has been
entered, the number of tasks that were attached to the requested
terminals, the number of these tasks that were terminated, if any,
and the number of these tasks that were suspended, if any, are displayed
and the transacticn is terminated.

MASTER TERMINAL PFROGRAM MODULE D (DFHMTP®D) - CHART 17

Module D of the Master Terminal program is given control from Module
A or B via an XCTL when any of the following services are requested:

1. Open one or more data base data sets.

2. Open one or more transient data extrapartition data sets.
3. Open a dump data set.

4. Close one or more data base data sets. .

5. Close one or more transient data extrapartition data sets.
6. Close the dump data set.

7. Switch the dump data set to the alternate dump data set.

If not entered from a master terminal, an error message is displayed
and the transaction is terminated. Entry Analysis sets the open,
close, or switch request code for the Open/Close program (DFHOCP)
in the Common Communication area of the Task Control Area. If the
requested service is an open or a close, control is given to the Common
Open/Close routine. If the requested service is to switch the dump
data set, control is given to the Dump Data Set Open/Close. Switch
routine. o : : s

Common Open/Close Routine

If the type of data set to be opened or closed (DATA BASE, TRAN?IENT
CATA, or DUMP) has not been entered, it is requested from the terminal
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operator and control is returned to the beginning of the Common
Open/Close routine. The proper request code for data base, transient
data, or dump data sets is placed in the Common Communication area

of the Task Contrcl Area for the Open/Close program. If the keyword
"ATA BASE has been entered, control is given to the Data Base Open/Close
routine. Tf the keyword TRANSIENT DATA has been entered, control is
given to the Transient Data Open/Close routine. If the keyword DUMP

has been entered, control is given to the Dump Data Set Open/Close
Switch routine.

Dump Data Set Open/Close Switch Routine

If the Dump facility is not active, a message to that effect is
displayed and the transaction is terminated. If the Dump facility
is active, control is given to the Open/Close program via a DFHPC
TYPE=LINK macro instructicn to perform the requested dump data set
service. A message is then displayed indicating that the requested
service has been completed, and the transaction is terminated.

Data Base Open/Close Routine

If the File Control facility is not active, a message to that effect
is displayed and the transaction is terminated.

If the keyword ALL has been entered, a parameter list is built
containing all of the symbolic data base data set names currently in
the system. TIf a parameter:list containing symbolic data set names
is not present, one is requested from the terminal operator and control
is returned to the beginning of the Data Base Open/Close routine.

T1f symbolic Data Base data set names are present, the address of the
rarameter list is placed in the Common Communication area of the Task
Ccntrol Area and control is given to the Open/Close program via a DFHPC
TYPE=LINK macro instructicn to perform the requested data base data

set service. Upon return from the Open/Close program, the "keyword
TNQUIRY has been entered"™ indicator is turned onm and control is given
to Module B of the Master Terminal program via an XCTL,

If the Transient Data facility is not active, a message to that
effect is displayed and the transaction is terminated. If a parameter
list containing symbolic transient data extrapartition destinations
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Transient Data Open/Close
routine.

If any of the destinations require special DCB parameters (indicated
by supplying the suffix *DY' with the destination identification),
the parameters are requested from the terminal operator and a list
of override parameters is built,

If symbolic transient data extrapartition destinations have been
entered, the address of the parameter list is placed in the Common
Communicaticn area of the Task Control Area and control is given to
the Open/Close program via a DFHPC TYPE=LINK macro instruction to
perform the requested transient data extrapartition data set service.
A message is then generated containing all of the symbolic transient
data extrapartition destination names.

If the service has been performed for a destination, the words "HAS

BEEN OPENFD" appear beside that name in the message if the request
vas to open the data set; otherwise, the words "HAS BEEN CLOSED" appear.
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1f for any reason the service could not be performed for a destinationm,
the words "CANNOT BE OPENED" appear beside that name in the display

if the request was to open the data set; otherwise, the words "CANNOT
BE CLOSED" appear. The transaction is then terminated.

HASTER TERHINAL EROGRAH MODULE E (DFHMTPE) - CHART 18

Module E of the Master Terminal program is given control from Module
A via an XCTL when any of the following services are requested. If
not entered from a master terminal, an error message is displayed and
the transaction is terminated. Entry Analysis determines which of
these s=2rvices has been requested and gives control to the proper
routine.

Trigger Level Routine

If the Transient Data facility is not active, a message to that
effect is displayed and the transaction is terminated. If a parameter
list containing symbolic Transient Data Destination Identifications
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Trigger Level routine.

The symbolic Destination Identification in the parameter list is used
as an arqument against the Destination Control Table via a DFHTD
TYPE=LOCATE macro instruction.

If the symbolic Destination Identification cannot be found, or the
destination is not intrapartition, an error message is displayed, a
corrected parameter list is requested from the terminal operator, and
control is returned to the beginning of the Trigger Level routine.

If the keyword INQUIRY has been entered, the trigger level for the
requested destination is displayed and the transaction is terminated.

T€ a numeric value has not been entered, one is requested from the
terminal operatcr and control is returned to the beginning of the
Trigger Level routine. If the numeric value is greater than 255, an
error messagde is displayed, a corrected numeric value is requested
from the terminal operator, and control is returned to the beginning
cf the Trigger Level routine. TIf the numeric value is within the above
limit, the new trigger level value is placed in the Destination Control
Table entry for the requested destination, the o0ld and new trigger
level values for the requested destination are displayed, and the
transaction is terminated.

Program Routine

If a parameter list containing Program Identifications has not been
entered, one is requested from the terminal operator and control is
returned to the beginning of the Program routine. TIf the Program
Tdentification in the parameter list cannot be found in the Processing
Program Table, an error message is:.displayed, a corrected parameter
list is requested from the terminal operator, and control is returned
to the beginning of the Program routine. If the.Program Identification
is found in the Processing Program Table, a message is generated
containing the prcgram name, the programming language in which it was
written, the size of the program in bytes, whether or not it is
permanently resident in main storage, whether or not it is in main
storage, its cumulative use count, and its current use count; the
transaction is then terminated.
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Stall Detection Interval Routine

If the keyword INQUIRY has been entered, the current value of the
stall detection interval is displayed and the transaction is terminated,
If a numeric value has not been entered, one is requested from the
terminal operator and control is returned to the beginning of the Stall
Netection Tnterval routine. If the numeric value is less than the
system time interval, or greater than 32767, an error messagde is
displayed, a corrected numeric value is requested from the terminal
operator, and control is returned to the beginning of the Stall
Detection Interval routine. If the numeric value is within the above
limits, the new stall detection interval value is placed in the CSA,
the 0ld and new stall detection interval values are displayed, and
the transaction is terminated.

MASTER TERMINAL EROGRAM MODULE F (DFHMTPF) - CHART 19

Module F of;the Master Terminal program is given control from ¥odule
A via an XCTL upon entry to the Master Terminal Program or for a line
cr control unit request or a request to terminate a task. If the
"return to Module A" indicator is on, control is passed to Find Master
Terminal Line Entry Address routine. Tf the indicator is not on, entry
Analysis determines if the transaction has been entered by a supervisory
terminal. If so, and the supervisor's 1dent1f1cat10n has not been
entered, it is requested from the terminal operator and that
supervisor's Terminal List Table is loaded into main storage via a
DFHPC TYPE=LOAD macro instruction.  The requested service is then
determined and control is given to the proper routine.

The Terminal Control Table is scanned for the line which supports
the terminal associated with the Master Terminal Program. If the line
is a pooled line, the pool is searched for the line to which the Master
Terminal is connected. If the Master Terminal is a 3270, the pool
is scanned for the last line in the pool.

When the Line Entry in the Terminal Control Table to which Master

Terminal is connected is located, its address is placed in the THWA
and control is returned to Module A via an XCTL.

Line And Control Unit Common Routine

If a parameter list containing symbolic Terminal Identifications
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Line and Control Unit
Ccmmon routine. TIf entered from a supervisory terminal, the Terminal
List Table is scanned for the symbolic Terminal Identification in the
parameter list. TIf the symbolic Terminal Identification cannot be
found, an error message is displayed, a corrected parameter list is
requested from the terminal operator, and control is returned to the
beginning of the Line and Control Unit Common routine.

If the keyword INQUIRY has been entered, control is given to the
Line routine if the keyword LINE has been entered, or to the Control
Unit routine if the keyword CONTROL UNIT has been entered. If the
new status of the line or control unit (IN SERVICE or OUT OF SERVICE) '
has not been entered, it is requested from the terminal operator and
control is returned to the beginning of the Line and Control Unit
Common routine. If the keyword OUT OF SERVICE has not been entered,
control is given to the Line routine or the Control Unit routine
depending upon what service has been requested.
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If a task is attached to any of the terminals connected to the line
cr control unit and the arpropriate response (TERMINATE or SUSPEND)
has not been entered, it is requested from the terminal operator and
control is returned to the beginning of the Line and Control Unit
Common routine.

If the keyword LINE has been entered, control is given to the Line
routine; otherwise, contrcl is given to the Control Unit routine.

If the requested line is a pooled line, and a numeric value has
not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Line and Control Unit
Common routine, If the requested line cannot be found by using the
numeric value as a relative line number, an error message is displayed,
a corrected numeric value is requested from the terminal operator,
and control is returned to the beginning of the Line and Control Unit
Common routine.

If the requested line supports 3270 terminals, the line pool is
scanned for the last line in the pool.

If the keyword INQUIRY has been entered, the status.of the requested
line is displayed and the transaction is terminated.

If the keyword IN SERVICE has been entered and the request was
entered from a supervisory terminal, the symbolic Terminal
Identification in the parameter list is validated against that
supervisor's Terminal List Table.

Tf the symbolic Terminal Identification cannot be found, an error
messade is displayed, a corrected parameter list is requested from
the terminal operator, and control is returned to the beginning of
the Line and Control Unit Common routine. If the symbolic Terminal
Tdentification can be found or if not entered from a supervisory
terminal, the requested line is put IN SERVICE, a message to that
effect is displayed, and the transaction is terminated.

If the keyword OUT OF SERVICE has been entered and the requested
line is the same as the requesting line, an error message is displayed
and the transaction is terminated. TIf the request was entered from
a supervisory terminal, the symbolic Terminal Identification of each
terminal connected to the requested line is validated against that
supervisor's Terminal List Table. If any symbolic Terminal
Identification cannot be found, an error message is displayed, a
corrected parameter list is requested from the terminal operator, and
control is returned to the Line and Control Unit Common routine. The
requested line is then put OUT OF SERVICE, control is given.to the
Minor Terminal routine (discussed below) for each terminal connected
to the line, an OUT OF SERVICE message is displayed, and control is
given to the Write Task Statistics routine. v

If the terminal identified by the symbolic Terminal Identification
in the parameter list is not connected to a control unit, or if the
control unit cannot be found in the polling list, an error ' message
is display=d, a corrected parameter list is requested fronm

If the keyword OUT OF SERVICE has been entered and the terminal

operator, and control is returned to the beginning of the Line and
Control Unit Common routine.
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If the keyword INQUIRY has been entered, the status of the control
unit is displayed and the transaction is terminated. the requested
control unit is also the requesting control unit, an error message
to that effect is displayed and the transaction is terminated.

Tf the keyword OUT OF SERVICE has been entered and the request wvas
entered from a supervisory terminal, the symbolic Terminal
Jdentification of each terminal connec*ed to the requested control
unit is validated against that supervisor's Terminal List Table. If
any symbolic Terminal Identification cannot be found, an error message
is displayed, a corrected parameter list is requested from the terminal
operator, and control is returned to the boglnnlng of the Line and
Control Unit Common routine.

If all symbclic Terminal Identifications are valid, control is given
to the Minor Terminal routine for each terminal connected to the
requested control unit, the status of the control unit is changed,

a message to that effect is displayed, and control is given to the
Write Task Statistics routine.

Note: When a control unit is put out of service, it is removed from
the polling list and all the terminals attached to that list
are put out of service. Conversely, when the control unit is
put in service, it is inserted into the polling list and all
the terminals attached to that list are put in service.

Terminate Task Routine

If a parameter list containing symbolic Terminal Identifications
has not been entered, one is requested from the terminal operator and
control is returned to the beginning of the Terminate Task routine.
The symbolic Terminal Identification in the parameter list is then
validated against the Terminal Control Table. If the identification
cannot be found, an error message is displayed, a corrected parameter
list is rpquested from the terminal operator, and control is returned
to the beginning of the Terminate Task routine.

If the request was entered from a supervisory terminal, the symbolic
Terminal Tdentification in the parameter list is then validated against
that supervisor's Terminal List Table. TIf the identification cannot
be found, an error message is displayed, a corrected parameter list
is requested from the terminal operator, and control is returned to
the beginning of the Terminate Task routine. If the requested terminal
is also the requesting terminal, an error message to that effect is
displayed and the transaction is terminated. Control is then given
to the Out of Service routine, a message is displayed indicating what
action was taken, and the transaction is terminated.

The following routines support the system service routines of Module
F of the Master Terminal progranm.

Minor Terminal Routine

If the keywords IN SERVICE and LINE have been entered, control is
returned to the calling routine at the next sequential instruction.
If the keywords IN SERVICE and CONTROL UNIT have been entered, the
terminal is put in service, and control is returned to the calling
routine a* the next sequential instruction. At this point it is
established that the keyword OUT OF SERVICE has been entered. If the
keyword CONTROL UNIT has been entered, the terminal is put out of
service. Control is then given to the Out of Service routine.
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Cut Of Service Routine

If the keyword TERMINATE has not been entered, control is passed
to label MTTTEXST. If the requested terminal is part of a pool of
terminals and is not connected to a line, the terminal storage for
that terminal is freed and control is returned to the calling routine
at the next sequential instruction. If a line event has been initiated
to the requested terminal, the task cannot be terminated; therefore,
control is returned to the calling routine at the next sequential
instruction.

At the label MTITEXST, if a task has not been attached to the
requested terminal, contrcl is returned to the calling routine at the
next sequential instructions; if the keyword TERMINATE has been entered,
all terminal storage for the requested terminal is freed before
returning control. If a task is attached to the requested terminal
and the keyword TERMINATE has not been entered, control is returned
to the calling routine at the next sequential instruction. If a task
is attached and the keyword TERMINATE has been entered, the task is
~terminated by freeing all the terminal storage for the requested
+*erminal and setting an indicator in that task's Task Control Area
marking that task for abmnormal termination by the Task Control progranm.
Control is then returned to the calling routine at the next sequential
instruction.

ri;g'fésk Statistics

1=

If the keyword OUT OF SERVICE has not been entered, the transaction
~is terminated. -If the keyword OUT OF SERVICE has been entered, the

" number of tasks attached to the requested terminals, the number of
these tasks which were terminated, if any, and the number of these
tasks which were suspended, if any, are displayed and the transaction
is terminated.

SYSTEM STATISTICS PROGRAM (DFHSTKC) - CHART 20

System Statistics is a system service program which provides the
terminal operator with the capability of logging, any time during the
day, all or selected statistics maintained by the various CICS
management programs.

This program consists of three independent but logically connected
modules---Supervisory Statistics, File and Terminal Statistics, and
Transient Data and Temporary Storage Statistics.

Supervisory Statistics gains coatrol from Program Control whenever
a request for system statistics is keyed from a terminal. When
finished, it passes contrcl to File and Terminal Statistics via a
Program Control XCTL request. This second module passes control to
Transient Data and Temporary Storage Statistics via an XCTL. When
finished, this module then returns control *to CICS Program Control
via a RETURN macro instruction, thus terminating the transaction.

Raw statistics are kept in the CSA and are formatted by the
respective programs and sent via Transient Data Control to the symbolic
destination CSSL.

A1l statistics can be requested, or any combination of the following:
1. Task
2. Storage

3. Progranm
4. Dump
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5. Terminal

6. File

7. Transient Data

8. Temporary Storage

SUPERVISORY STATISTICS

This module edits and logs statistics malntalned by the following
CICS management programs:

1. Task Control
2. Storage Control
3. Prcgram Control
4, Dump Control

Upon entry, Supervisory Statistics determines whether all statistics
or just selected ones are wanted. A byte in the Transaction Work Area
contains a unique bit for each set of statistics required. Entry
Anaylsis examines the parameters keyed in by the terminal operator
and sets the appropriate bit. Each routine responsible for formatting
and outputting a particular set of statistics first checks to see if
that set of statistics has been requested. If it has, the values are
fetched from the Common System Area, formatted and placed on a symbolic
Transient Data destination.

FILE AND TERMINAL STATISTICS

This module edits and logs statistics maintained by the following
CICS contrcl modules:

1. Terminal Control
2. File Control

Upon entry, File and Terminal Statistics checks the selection bits
in the transaction work area (set by Supervisory Statistics) to
determine if Terminal Control Statistics were requested. If they were,
an output area is acquired and the statistics are formatted and sent
through transient data for output. A check is made to see if File
Control statistics were requested. If requested, these statistics
are written in the same manner. A Task Control CHAP is issued to
ensure a low-dispatching priority, and control is-passed to Transient
Cata and Temporary Storage Statistics via a Program Control- -XCTL.

TRANSTENT DATA AND TEMPORARY STORAGE STATISTICS

The Transient Data and Temporary Storage Statistics module edits
and logs the statistics maintained by the following CICS control
modules:

1. Transient Data Control
2. Temporary Storage Control

Upon entry, Transient Data and Temporary Storage Statistics checks
the selection bits in the Transaction Work Area, (set by Supervisory
Statistics) to determine if Transient Data statistics were requested.

If they were, an output area is acquired and the statistics are
formatted and sent through Transient Data Control for output. 1A check
is then made to see if Temporary Storage statistics were requested.

If so, these statistics are written in the same manner. The transaction
is then terminated by issuing a Program Control RETURN macro
instruction.

8u LICENSED MATERIAL - PROPERTY OF IBM



ABNORMAL CONDITION PROGRAM (DFHACP) - CHART 21

The Abnormal Ccndition program is a system service program that
is used to analyze abnormal conditions which occur within the systen,
and to inform the terminal cperator of the problen.

Entry to the Abnormal Condition program is normally from the Program
Control program when an abnormal dump is requested by the systen.
Errors are classed as one of two broad categories: (1) task abnormal
conditions, and (2) operator errors.

1. Task Abnormal Conditions

Whenever a CICS management program detects a problem, it issues
an ABEND request with a unique code. This is often caused by
the application program destroying system control informatiom.
"When this happens, the task is terminated, the terminal operator
is infcrmed of the error, and the error is logged at destination
CSMT.

2. Operator Errors

Operator errors occur during interaction with the systen
terminals. Some of the errors which might occur in this category
are invalid transaction ID, security key violation, and operator
not signed on. 1In addition to the operator being notified,

the errors are also logged at destination CSMT.

TERMINAL TEST PROGRAM (DFHFEP) - CHART 22

The primary rurpose of the Terminal Test program is to help the
1BM Field Engineer when he is testing the 2260 Display Station (Local
Attachment) and the Common Carrier Teletypewriter Exchange Terminal
Station (TWX Model 33/35). However, the program is operational on
all terminals supported by the system. It will send all the characters
that are printable on that terminal upon request. It will also send
tack to a terminal the message just entered from the terminal.

Upon entry, the user is requested to specify what action is to be
taken by entering "end", "print", or any desired message. If "end"
is specified, the transaction is terminated. If "print" is specified,
all characters printable at that terminal are sent. Tf neither "print"
nor "end" are specified, the keyed input is returned exactly as entered.

DUMP UTILITY PROGEAM (DFHDUP) - CHART 23

The Dump Utility program formats the dump data set for printing
and prints out the data in both hexadecimal and alphameric format.

The dump data set resides on disk or tape as created by the Dump
Ccntrol program during the execution of CICS. It consists of those
areas of storage that were requested for dumping. ©Each significant
area is identified by a heading, with its actual starting and ending
addresses. It is then printed (in both hexadecimal and decimal format)
starting with a relative address of zero.
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SYSTEM TERMINATION PROGRAM (DFHSTP) - CHART 24

The purpose of System Termination is to provide for an orderly
shutdown of CICS.

System Termination involves the following phases in the shutdown
rrocess:

1. Terminal Quiesce
2. Print Statistics
3. Close Data Sets

TERMINAYL QUTESCE

Terminal Quiesce ensures an orderly cessation of terminal activity
whenever system termination is requested.

Upon entry to Terminal Quiesce, a check is made to see if an
immediate termination is requested. If it is requested, Terminal
Quiesce is ignored. If the request is not immediate, all other tasks
are allowed to terminate before system shutdown is completed. At entry
to the Quiesce routine, System Termination is detached from the terminal
entering the shutdown request to allow other activity on that terminal.

ERINT STATISTICS

‘The Statistics Print module logs system statistics which are
maintained by various CICS management programs.

Statistics Print issues a Program Control LINK macro instruction
to the System Statistics program which places all statistics onto a
symbolic Transient Data destination (CSSL). (See the discussion of
the System Statistics program.)

CLOSE DATA SETS

This modules closes all CICS system data sets before terminating
CICs.

The following data sets are closed, providing they were opened by
System Initialization or through the Dynamic Open/Close facility:

1. Program Control

1. Dump Control

2. Terminal Coatrol

3. Pile Control

4, Transient Data Control

5. Temporary Storage Control

The address of the open/close list is acquired from the Common
System Area. It is loaded into the appropriate register and an OS
CLOSE macro instruction is issued.

TRACE CONTROL PROGRAM (DYHTRP) - CHART 25.

The Trace Ccntrcl program provides CICS and the user with an easy
and convenient method of tracing significant system activity. Through
the use of this program, CICS has the capability of creating standard
Trace Table entries each time a CICS macro instruction is issued.

In addition, the CICS user is provided with a special macro instruction
which may be used to create a Trace Table entry.
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ENTRY ANALYSIS

Upon entry to the Trace Control program, a check is made to determine
if trace 1is active for the type of request issued. If trace is active,
tasic initialization of the Trace Table entry is completed. When the
end of the table is reached, entries are again made at the beginning
of the table, thus creating a wrap-around effect. After basic
initialization is complete, control is passed to the appropriate Trace
Request module to build the trace entry. Each Trace module can be
enabled or -disabled via the turn-on/turn-off trace request.

TRACE ENTRY DEFENDENT ROUTINES

The Trace Entry Dependant routines complete the Trace Table entry
Wwith the necessary information for the type trace being taken. Possible
types of entries include:

User-Supplied

Task Control

Storage Control

Program Control

File Ccntrol

Transient Data Control
Dump Ccntrol

Interval Control
Temporary Storage Contrcl
Turn on/Turn off

® 6 06 0 0 9 06 0 0 ¢

See the section "Control Blocks - Control Tables and Control Areas"
for the format and contents of each type of trace entry.

CCMMON EXIT

After the trace entry is complete, Common Exit checks the trace
entry just completed against the previous entry to see if it is a
duplicate. If the entry is a duplicate, a duplicate entry indicator
is turned on in the previous entry and the Trace Table pointers are
tacked up one entry. This prevents wiping out the Trace Table with
duplicate entries in case of a loop. The duplicate entry contains
a count of the number of times the preceding entry was duplicated.

BIGH-LEVEL LANGUAGE PREPEOCESSOR PROGRAM (DFHPRPR) = CHART 26

The High-Level Language Preprocessor prepares a high-level language
program for input to the Assembler. The Assembler then generates the
high-level language statements for CICS macros for input to the High-
Level Language Compiler. '

The output from the High-Level Language Preprocessor to be used

as input to the Assembler can be on punched cards, tape, or direct
access storage.

OPEN OUTPUT DEVICE
The Open Output Device module opens the DCB.
PROCESS STATEMENTS
The Process Statements module determines for each statement whether

it is a CICS macro instruction or high-level language statement.
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If the statement is a CICS macro instruction, this module leaves
it untouched, with the following exception. If the statement is a
Storage Control or File Ccntrol macro instruction with an initialization
tyte specified, it converts the single byte to a zoned decimal halfword.

If the statement is not a CICS macro instruction, this module inserts
a REPRO statement before the source statement and writes both statements
so that the Assembler will write out the statement to be processed
later by the High-Level Lanquage Compiler.

DEVICE DEPENDENT MODULE (DFHDDM) - CHART 27

The Device Dependent module formats a message and obtains the proper
amount of terminal storage for a 1030 device. This is accomplished
as follows:

s Entry Analysis tests the Terminal Control Table entries for a 1030
device type. If this is not a 1030 device, an immediate return
is made to the calling routine.

e Compute Terminal Area calculates the amount of terminal storage
needed to contain the message to be written.

e Obtain Terminal Area issues a Storage Control GETMAIN request for
terminal storage.

e Move Data Routine moves the message to be sent into the terminal
storage area inserting the necessary idle characters.

e Common Exit issues a Program Control RETURN to exit to the
requesting routine.

TERMINAL ERROR PROGRAM (DFHTEP)

The Terminal Error Program is a CICS provided module intended for
user alteration or replacement when used, this program contains only
a DFHPC TYPR=RETURN macro instruction.  The user should refer to the
Terminal Abnormal Condition Program (DFHTACP) for details concerning
the interface between DFHTEP and DFHTACP.

TIME ADJUSTMENT PROGRAM (CFHTAJP) - CHART 28

The Time Adjustment prcgram is a system service program whose purpose
is to adjust CICS-maintained expiration times of day to reflect
significant changes to the current time of day maintained by the
operating system. The Time Adjustment program is executed as a system '
task (automatically initiated by the Interval Control program), based
cn changes in the operating system's time of day detected by the Task
Ccntrol progranm.

Upon entry, the Time Adjustment program tests a time adjustment
indicator at CSAICIND to ensure that the task was automatically
initiated by the system. If the indicator is not set, the progranm
refreshes the julian date at CSAJYDP and exits without any adjustment
Frocessing. -

If the indicator is set, the program logically determines whether
cr not the task was initiated because midnight occurred, setting an
internal indicator accordingly. It then develops an adjustment value
in twc forms (binary and timer units) which are used to adjust CICS
internal expiration times.
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The Time Adjustment program first performs the necessary adjustments
to any unexpired Interval Control Elements (ICE's) found on the ICE
chain. TIf the program was invoked because midnight occurred, all
unexpired ICE's are adjusted. If it was invoked due to some other
change in the operating system time of day, only ICE’s whose expiration
tim=s are dependent on the passage of intervals of time are adjusted.

The ICE's are first removed from the ICE chain, their expiration
+imes are reduced by the adjustment value, and the ICE's are finally
remerged into the ICE chain in expiration time of day sequence. When
the end of the TCE chain has been reached, the program adjusts the
negative poll delay expiration times in the Terminal Control Table.

mTerminal Control controls the time intervals between line polls
wvhen a negative response to a poll is detected. It does so by adding
the user-defined negative poll time delay value in a given Terminal
Control Table line entry tc the current time of day maintained by CICS.
The next poll will be made after this calculated expiration time has
been reached. The Time Adjustment program scans the Terminal Control
Table, reducing the calculated "next poll" expiration times in
applicable entries by the adjustment value.

The Time Adjustment program finally adjusts the Terminal Control
rrogram's next dispatching time of day (CSATCNDT), clears the time
of day adjustment value total (CSATADJIT), clears the current timer
units time of day, and resets the time adjustment indicator. The
program then refreshes the time of day formats maintained by CICS in
the CSA to be the same as the operating system's time of day, and
prints an informative message for the console operator prior to
completing the task with a normal Program Control RETURN request.

The Dummy CSA program is the module which is given control via an
0S XCTL macro instruction at the completion of system initialization.
The program issues a Storage Control macro instruction to obtain the
storage cushion and gives control to Terminal Control to begin
processing. This module should be link edited with the RENT parameter
and put into SYS1.LINKLIB. 1In an MVT system, it will then be loaded
by 0S into Subpool 252, where it will fit into an already existing
fragment.

FL/I STORAGE ALLOCATION PROGRAM (DFHSAP) - CHART 30

The PL/I Storage Allocation Program is composed of a CICS module
which routes the storage request to the proper entry point in a modified
version of the standard PL/I module THESA. The IHESA module has been
altered to:

1. Omit any issuance of SPIE ahd STAE
2. Replace 0S GETMAIN's with CICS GETMAIN's

PL/I INTERFACE PROGRAM (DFHPLI1I) - CHART 31

The PL/I Interface program, which is link edited to the front of
every PL/I application program, serves as a bridge to either the PL/I
interface in Program Control or the PL/I Storage Allocation Program
(DFHSAP). It also serves as the entry point for the PL/I application
program and replaces IHENTRY in a normal PL/I progranm.
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An entry point exists in this program for every call that a PL/I
program will make to the normal PL/I module IHESA. All calls for IHESA
are intercepted here and are routed to DFHSAP which contains the
necessary parts of the standard IHESA module.

TERMINAL ABNOEMAL CONDITICN PROGRAM (DFHTACP) - CHART 32

The Terminal Abnormal Condition program (DFHTACP) is a system service
program used to analyze terminal errors and/or line errors and take
appropriate action with regard to the terminal and/or line being placed
in service or out of service.

DFHTACP is attached by the Terminal Control program (DFHTCP).
DFHTCP then obtains storage and places a copy of the line entry in
this storage for DFHTACP to analyze. DFHTCP chains up to ten of these
storage areas (in a push down list) and then places the line out of
service.

For every error encountered, a message is created and written to
+he master terminal log (destination CSMT), the terminal log
(destination CSTL), or to the terminal itself. If the message goes
to a terminal that is on a switched line but disconnected, the message
is written to the terminal log (destination CSTL).

After the message has been created and written, an analysis of the
error is made and, where appropriate, the line status and/or terminal
status are modified.

Tf the terminal error is a BTAM return code, a second message is
created and written to the terminal log (destination CSTL) and the
line is placed out of service.

In the case of all other errors, control is passed to the Terminal
Errcr program (DFHTEP).

ASYNCHRONOUS TRANSACTION CONTROL PROGRAM (DFHATP) - CHART 33

s s

The Asynchronous Transaction Control Program (part of the
Asynchronous Transaction Processing facility) controls the initiation,
and data handling of all asynchronous task's which are submitted as
part of a batch. ATP is executed as a unique CICS task, with its own
TCA, and may cnly be resident and active whenever one or more batches
exist within CICS.

A batch is one or more CICS transactions, along with any associated
data, which have entered the system through an Asynchronous Transaction
Input Processor (RDR). When the entire batch has been submitted, the
transactions are executed asynchronously with other possible terminal
activity by the origina*ing terminal. When all transactions have been
rrocessed, the output of the batch may be automatically transmitted
tack to a terminal, depending on how the batch was entered. If not
automatically transmitted, the output remains queued until it is
requested by the originating or alternate terminal.

When a batch is created by DFHRDR, a Batch Control Area (BCh),
containing batch status information, is placed on a BCA chain and ATP
is either ATTACH'ed or marked "ready to run" by the RDR. Once active,
ATP remains active until there are no further BCA's to be processed,
Cr a special CATP STOP transaction is entered from an authorized
terminal. When all services have been performed for all existing
batches, ATP issues a CICS type WAIT, causing the ATP task to enter.
the WAIT state. The ECB on which ATP is waiting may be POST'ed by
DFHRDR, DFHWTR, the Task Ccntrol Program or the Terminal Control
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Program, depending upon circumstances. This ECB is in the first byte
cf field CSAATP which is in the CSA optional features list.

Fach time ATP is activated (that is POST'ed), it scans the BCA chain
looking for possible services to perform. The services performed
derend upon the status of the batch (as determined by the BCA Analysis
routine) and whether there is an asynchronous task currentiy processing
the tatch. Each transaction initiated by ATP is given the address
of the durmy TCTTE in the BCA. The application program sees this dummy
TCTTE exactly as a real TCTTE and performs his terminal requests as
if he were attached to a real terminal. Any DFHTC TYPE=READ request
causes ATP +o extract data off the input queue and pass it to the
transaction., Likewise, any DFHTC TYPE=WRITE request causes ATP to
rlace the transactions output data onto an output queue for later
rrocessing be an Asynchronous Transaction Output Processor (DFHWTR).
~ A1 rules which apply to the handling of Terminal I/O Areas when a

task is connected directly to a terminal, also apply to transactions
teing run asynchronously.

ENTRY ANALYSIS (Cross reference label: DOCATPO1)

The Entry Analysis routine is executed only when DFHATP is ATTACH'ed.
Tt*'s initial function is to determine if CATP was ATTACH'ed by a CRDR
transaction or by Terminal Control Program in response to a terminal
command. If the ATTACH was issued by a CRDR transaction, the TCA
facilitv address field (TCAFCAAR) will be zero and control is passed
direc*ly to the BCA Scan Initialize routine.

Tf the TCA facility control address field is non-zero, it is assumed
to be the address of the TCTTE for the terminal which issued a CATP
command. Entry Analysis determines whether a CATP START or a CATP
STOP command was issued. If neither was issued, an "INVALID REQUEST%
message is returned to the terminal.

TE£ CATP STOP was issued, the stop flag (BCASTOP) is turned on in the
ATP CSA extension arca field named CSABCAI. This flag will cause ATP
to terminate itself whencever the status of all existing batches is
conducive to termination. The message "ATP Termination Scheduled"

is returned *o the terminal, and the ATP task attached to the terminal
terminates. Tf CATP START was issued, Entry Analysis first issures
that no other ATP task is currently active by checking the use count
for PPT entry DFHATP. If another ATP task is active, the message "“ATP
Already Active™ is returned to the terminal and the ATP task attached
to the terminal terminates. If another ATP task is not active, the
attached terminal is released and control is given to the BCA Scan
Initialize routine in preparation for servicing any existing batches.

ECA SCAN INITIALIZED (Cross reference label: DOCATP02)

The BCA Scan Initialize routine is entered upon initial execution
of ATP and each time ATP is activated (i.e. POST'ed). 1Its basic
function is to initialize pointers to the Lead of the BCA processing
chain and pass control to BCA Analysis routine., TI£ there are no BCA's
cn the chain, the ATP task terminates.

ECA ADVANCE (Cross reference label: DOCATP03)

The BCA Advance routine has two basic functions: 1) advance pointers
to the next BCA in the chain to be analyzed and pass control to the
BCA Analysis routine and 2) to issue a DFHKC TYPE=WAIT on a pseudo
ECB when the end of the BCA chain has been reached. Whenever control
is again given to ATP via a POST of the pseudo ECB, the Scan Initialize
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routine is entered. Depending upon various conditions, ATP may insure
re-activation at the next timer interval by placing a X'80' at CSAATP
before issuing the WAIT. This flag causes the Terminal Control Program
to POST the ECB (CSAATP) whenever it gains control to service terminals;
at most, one time interval. Unless the X'80' is first placed in the
CSRATP field, ATP will only be made active (POST'ed) under the following
conditions:

1. By Task Control Program whenever an asynchronous task issues
a DFHTC WAIT macro instruction. When this happens, Task Control
determines if the task is under control of a dummy TCTTE and,
if so, places a X'40' (POST) into CSAATP.

2. By Task Control Program whenever an asynchronous task either
normally or abnormally terminates.

3. By DFHRDR when a new batch is created and placed onto the BCA
chain.

4. By DFHWTR when a user requests the release of a batch previously
being held.

ECA ANALYSIS (Cross reference label: DOCATPOU4)

BCA Analysis is entered from either Scan Initialize or BCA Advance
and its functicns is to determine the status of the BCA being examined
and give control to the arpropriate routine. If the BCA is in "hold"®
status, control is given to BCA Advance to get the next BCA. TIf the
status is "input complete"™ (BCARDYIN) control is given to the Initiator
to initiate the processing of tasks. If the status is "in progress"
(BCANPROC) control is given to Service Analysis and Control to examine
the dummy TCTTE for possible service requests. If the status is "ready
for output" (BCARDYOT), control is given to the Output Scheduler so
that a DFHWTR application may be scheduled. Any other status causes
ccntrol to be passed to BCA Advance.

BCA PURGE LINKAGE (Cross reference label: DOCATPQS)

The BCA Purge lLinkage routine is entered whenever ATP detects a
BCA marked "to be deleted"™ (BCADELTQ). This is accomplished by the
user through a CWTR command statement. TIf an asynchronous task is
currently processing the batch, it is abncrmally terminated, the BCA
is unchained and passed, as a facility, to the Asynchronous Queue Purge
Program (CAQP). CAQP purges the transient data queues of all associated
input and output data, then frees the BCA storage.

INITIATOR (Cross reference label: DOCATPO6)

The Initiator routine is responsible for initiating (ATTACHing)
CICS tasks which have been submitted through the Asynchronous
Transaction Input processor (CRDR). There are two entry points into
the Initiator. ATPINIT is the initial entry point whenever a batch
is first marked "ready for processing". Entry at this point assumes
that no other task has been previously initated. ATPINITP is used
to enter the initiator whenever one asynchronous task terminates and
another may be ready to start. One of the first functions performed
before initiating a task is to insure that the system is not under
stress or that the number of active asynchrounovus tasks is with limits
defined by the user. If the first task is being initiated, the
Initiator acquires a dynamic Transient Data Input buffer, which is
used to read data off the input queue, and a TIOA which used to pass
data records to the transaction. After all I/0O areas have been acquired
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and properly:initialized, ATP places the first (or next) logical record
into the TIOA. The Initiator assumes that the first four characters

cf this record contain a valid CICS transaction code and uses it to
issue a CTCS DFHKC TYPE=ATTACH macro instruction. The Initiator then
exits to BCA Advance to set up pointers to next BCA.

ATP SERVICE ANALYSTS (Cross reference label: DOCATP0S8)

The Service Analysis routine is entered each time a BCA indicates
an "in process"™ status. In this routine, the dummy TCTTE is examined
to determine what services, if any, have been requested by the
asynchronous task which is processing the batch. Request bits are
rlaced ir dummy TCTTE when the asynchronous application program issues
a DFHTC macro instruction indicating data is to be read or written.

If the request is for a READ, ATP uses the Fetch subroutine to acquire
+the next logical record, places it in the TIOA, marks the applications
TCA as "ready" to run, and exits to BCA advance. TIf the request is
for a WRTITE, a Transient Data Output buffer is dynamically acquired

if one does not already exist. The data in the TIOA is moved into

the output buffer, and, if the buffer is full, it is written to the
output queuve through use of Transient Data PUT macro instruction.

The size of the Input and Output buffers are defined by the user
at system generator. If an application program issues a DFHTC
TYPE=WRITE request, and presents an output record larger than the
output bhuffer size, the record will be truncated on the right to fit
in the buffer. :

OUTPUT SCHEDULER (Cross reference label: DOCATPO07)

The Output Scheduler routine is entered when a BCA indicates that
all processing for a batch is complete, and the BCA is marked “"ready
for output". The Output Scheduler first links to the Batch Termination
Subroutine to perform clean-up for the last task, if any. It then
examines the Write Request Element (WRE) chain in the BCA to determine
if any Asynchronous Transaction Output Processors (CWTR) need to be
scheduled. If there are any WRE's attached to the BCA which have not
had writers scheduled, the Output Scheduler issues a DFHKC TYPE=SCHEDULE
macro instruction. This causes a CWTR transaction to be initiated
on the specified terminal whenever the terminal is ready to receive
output.

FETCH LOGICAL RECORD SUBRQUTINE (Cross reference label: DOCATPO09)

The basic function of this subroutine is to acquire the next logical
input record and, if necessary, read a new block of data from the input
queue. Depending upon special indicators set prior to entry, this

subroutne will

1. fetch the next logical record and pass it back to caller,
-~ disregarding its content.

2. ignore all logical records until the next flush delimiter is
detected.

3. fetch next logical record, ignoring the delimiter, if found.
BATCH TERMINATTON SUBROUTINE (Cross reference label: DOCATP10)
The Batch Termination subroutine is entered whenever ATP deté¢ts

that a batch's input queue has been exhausted. 1Its basic function
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is +o insure that the last output buffer is written to the output queue
and to release all storage associated with the batch, such as TIOA's.

ASYNCHRONOUS TRANSACTICN INPUT PROCESSOR (DFHRD1,DFHRD2) - CHART 33

The Asynchronous Transaction Input Processor (CRDR) reads groups
of data from a terminal and queues them on Transient Data Intrapartition
queues for later handling by the Asynchronous Transaction Control
Program (DFHATP) and subsequent transmission to a terminal using the
Asynchronous Transaction Output Processor (CWTR).

The data read by CRDR is called a batch and consists of transaction
initiating records, input data records, and one or more delimiters.
®ach batch is maintained and controlled through the use of a Batch
Ccn*rol Area (BCA). (Refer to "Control Blocks - Control Tables and
Control Areas" for details on the contents of a BCA).

CRDR is a two phase prcgram. Phase 1, DFHRD1, interprets the CRDR
record, builds and chains the BCA, and returns any messages to the
terminal operator. Phase 2, DFHRD2, reads the batch data, interacts
with any exit routines, and queues the data onto a Transient Data
Intrapartition queue., Phase 2 XCTL's to Phase 1 to terminate CRDR.

TRANSACTTION ANALYSIS (DFHRD1)

ntry Analysis (DOCRD101)

Upon entry to Phase 1, a test is made to determine whether reentry
has been made from Phase 2 to return error messages and/or terminate
CRDR. If such is the case, control is passed to the Message Processor.
If not, initial entry is assumed and the CRDR message is interpreted.

CRDR Message Interpreter (DOCRD102)

Any keywords in the CRDR message are verified for correctness and
meaning. When presence of a legitimate keyword is determined, control
is passed to the appropriate parameter handling subroutine., After
all keywords have been processed, control is given to the BCA Build
section.

arameter Extraction (DOCRD103)

The parameter for each keyword is verified for presencé and length
and put into its corresponding BCA field. The exit routine suffigx,
if present, is saved in the TCA Work Area.

ECA Build (DOCRD10U4)

After the name, password, and delimiter fields have been built from
possible keyword parameters, the BCA is completed by BCA Build.

The CRDR TCTTE is copied to the BCA and freed from the TCA and
terminal storage. If a batch name was specified it is checked for
uniqueness. Otherwise a name is constructed from the TCTTETI anc
TCAKCTTA fields. The input and output dynamic DCTs are built and
initialized.
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Tinally, the exit routine, if requested, is loaded and the Transient
Pata buffer is acquired.

Yhase 1 Termination (DOCRD105)

If no errors have been recognized, the BCA is entered into the BCA
chain. A XCTL is issued to enter DFHRD2.

MESSAGE PROCESSOR (DFHRD1)

Massage Build (TOCRD106)

The TYWAERROR byte is scanned to determine which message is to be
sent to the terminal operator. The messages may be in one of two
groups which are selected by determining if the message request
originated in Phase 1 or Phase 2 (Queue Build). If an error occurred
and CRDR must te terminated, the operator is requested to enter STOP
+o ovartly authorize termination. Two successive user defined
delimiters will also terminate CRDR.

ECA Purge (DOCRD107)

Tf the error was detected in Queue Build or the operator requested
that the batch be deleted in the delimiter statement, the BCA is
unchained and the space is returned to CICS.

QUENE BUILD (DFHRD2)

Terminal Read (DOCRD201)

After initializing the buffer for blocking, a simple GET is issued
to obtain the first terminal data message. Subsequent entries to .this
routine bypass the initialization,

Fxit Routine Entry (DOCRD202)

This routine is bypassed if an exit routine was not requested.

If an exit routine is present, TWAREC is zeroed, registers 0-11
are stored and a BAL 14,4 (15) transfers control to the exit. Upon
return, the registers are restored and a test is made (TWAREC#0) to
determine if a record is to be inserted. TIf not, the last terminal
message is used. If a zero length message has been inserted, control
is passed back to Terminal Read. If a record is to be inserted, control
passes to Input Blocking. The last terminal message will be lost if
a subsequent ex1t action doesn't save it.

I

nput BLQQ..BQ (COCRD203)

All messages, either read or inserted, are blocked to form a standard
tlocked variable length record. The size of the physical record will
te no greater than the INBUFF= parameter defined during system
generation. When a block is full, it is written to a Transient Data
Intrapartition queue. S

After each record is blocked, it is checked to see if it is a
delimiter. 1If a delimiter was specified in the CRDR message, a check
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is made to see if this logical record is the second delimiter in a
row. If the batch is complete, control is passed to CRDR Shutdown.

If +t+he batch is not complete a test is made to see if the exit routine
should be re-entered. If such is not the case, control is passed back
to Terminal Read. '

CRDR Shutdown (DOCRD204)

If there are still data records in the .buffer when CRDR Shutdown
is entered the buffer is purged. A check is then made to see if the
tatch is to be deleted or held. If neither of these conditions apply,
+he batch is staged for processing and ATP is posted to let it begin
processing., If ATP is not in the system it is attached.

Contrel is then returned (via XCTL) to Phase 1 to print the end
ct job messages.

ASYNCHRONOUS TRANSACTION QUTEUT PROCESSOR (DFHWT1,DFHWT2) - CHART 33

After batches have been built by CRDR they are processed under the
supervision of the Asynchronous Transaction Processor (ATP). The
operation is analogous to transaction/terminal processing except that
two Transient Data queues simulate the terminal. CRDR builds the queue
that contains all input from the terminals and ATP, under the direction
of the transaction prcgram Terminal Control macros, builds the output
queue. When the output queue is complete, the batch is ready for
output.

Output is scheduled in response to a CWTR statement and actually
occurs if CWTR is attached to a real terminal. This means that output
can be scheduled by a CWTR statement in the batch input stream and
transmission will take place as soon as the terminal can be acquired
and the output batch is complete.

WRE BUILD (DFHWTI1)

Reyword Verify (DOCWT101)

Tnitial entry to CHWTR is made to Keyword Verify in Phase 1. A check
is made to determine if entry was from CSMT. If so, the initiating
message is shifted to overlay the CSMT characters and a flag is set
cn to bypass password checking.

Next a check is made to verify that all keywords in the message
are valid.

An attémpt is made to locate all parameters and their lists. The
NAME= and TERMID= parameters are extracted during BCA SCAN. '

ECA Scan (DOCWT103)

The BCA chain is searched to locate batches that have been requested
by the CWTR statement.
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If the NAME= keyword is present, those batches named that originated
from the SOURCE= terminal are located. If no names were specified,
all batches that originated from the SOURCE= terminal are located.
Tf SOURCE= ALL is present, no check of the originating terminal is
made.

Once a BCA is located a check is made to see if the action can be
rerformed now. TIf SAVE, DELETE, or RELEASE was requested, the action
is performed immediately (note: DFHWT2 is LINKed to to perform the
DELETE). 1If STATUS or output was requested a Write Request Element
(WRF) must be built.

98F Build (DOCHT104)

Once a BCA whose output or status is to be sent is located, a WRE
is built for each terminal that is to receive the output. Before the
new WRE is added to the BCA's WRE chain, a check is made to assure
that a duplicate WRE is not already on the chain.

A 9RE must be constructed for each TERMID applying to each batch.
Por example, CHTR NAME=(B1,B2),TERMID=(T1,T2,T3) will cause six WREs
to be built.

Phase 1 Termination (DOCWT105)

After all WREs are built or all immediate operations (e.g. SAVE)
have completed, a test is made to see if CWTR is operating without
a real terminal. If this is the case; CWTR terminates. Otherwise
an XCTL is effected to give control to Phase 2 to try to satisfy any
outstanding WREs for this terminal.

OUTPUT SECTION (DFHWT2)

Upon entry, Phase 2 tests to see if entry was to delete a BCA.
Tf so, control is passed to the WRE unchain routine.

9RE Search (DOCTW202)

Bach WRE on each BCA chain is examined to see if it applies to the
users terminal. If one is found and is ready for output or status
was request, control is passed to the output module. Preparatory to
output, a TIOA that will handle the largest record is acquired in lieu
of the maximum TIOA furnished with the input message. The optional
user exit is:alsc loaded.

Get Logical Record (DOCHT203)

The Output DCT located in the BCA is copied to the TCA Work Area.
The TCA DCT is used to retrieve all records to be sent to the terminal.
As each logical record is extracted from the block, it is passed to
the user exit. After the last record has been processed, control is
given to the Unchain WRE routine to remove the WRE that initiated this
cperation.
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Exit Routine (DOCWT20U4)

Prior to entering the cptional user exit routine, TWAREC is zeroed
and TWANXREC is stuffed with the address of the logical record just
extracted from the buffer. Registers 0-11 are then saved and the
user's routine is entered with a BAL 14, 4(15). Upon return, the
registers are restored.

If a record has been inserted the record from the queue is held
for later processing: the inserted record is considered the next
record for transmission. If the inserted record has a zero length
the next record from the queue is retrieved and the user routine is
re-entered.

merminal Write (DOCWT205)

The Terminal Ccntrol operation code is extracted from the TIOAWCI
field to build the DFHTC macro. Recognized operations are write,
optical image unit request, line address, and erase. If at least one
of these operations is not present, an error messade is written and
a PUT is perfcrmed.

Depending on the state of TWAXTRTN, control is returned to either
the user routine or Get Logical Record.

Unchain WRE (DOCHT206)

At the end of a CWTR operation that has been initiated by a WRE,
the WRE is removed from tte chain and its storage is released. If
this WRE is the last one on the chain and was not a status request
WRE, the Unchain BCA routine is entered. Otherwise control is passed
to WRE Search. '

If the BCA is to be deleted because of a user request, as many WRE's
as possible are unchained (note: a WRE cannot be unchained if another
CWTR is currently using it).

Unchain BCA (DOCWT207)

After all WREs have been removed from a BCA and SAVE doesn't prevent
it, the BCA is located on the BCA chain and is removed from it. The
ECA storage is released.

If entry to Phase 2 was just to delete the BCA, control is returned

to Phase 1 otherwise WRE Search is once again entered to look.for more
work to do. :

ASYNCHRONOUS QUEUF PURGE EFROGRAM (DFHAQD)

The Asynchronous Queue Purge Program (AQP) is a CICS System Service
rrogram which is part of the Asynchronous Transaction Processing
facility. TIts function is to perform the purging of data from Transient
Data queues used to process batches.

AQP can be ATTACH'ed by either the Asynchronous Transaction Control
Program (ATP) or a Asynchronous Transaction Output Processor (WTR)
when a batch has been completely processed and all output transmitted
to a terminal. When it is ATTACH'ed, a Batch Control Area (BCA) is
rassed as a facility representing the queues to be purged.
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AQP establishes a pointer to the input queue DCT in the BCA and
issues a DFHTD TYPE=PURGE macro instruction. This causes Transient
Data program to release all associated direct access storage assigned
to the queue.

AQP then establishes a pointer to the output DCT in the BCA and,
if output exists, issues another DFHTD TYPE=PURGE.

/

When all queues have been purged, AQP releases the BCA and
terminates.

EASIC MAFPING SUPPORT (DFHBMSMM) - CHART 34

The Basic Mapping Suppcrt module is linked to as a result of DFHBMS
teing used. Entry analysis checks that the terminal is within 3270
range., When a map is specified by name, a copy is loaded into main
storage. If a terminal read is required, a Terminal Control read is
issued. A work area is obtained into which data is mapped. The size
of the work area is defined in the first half word of every map.

The input mapping operation analyzes the native 3270 data streanm
to determine fields which match position with those defined in the
input mar. Any data entered is moved across into the work area (left
justified and blank padded); the length of the input is moved into
the work area. This data is positioned down the work area according
to the DSECT used by the user to reference an input TIOA.

For a pen detectable field, the flag in the DSECT is set to FF,
when the field is selected. End of the map or end of the 3270 native
data stream terminates the mapping operation. The 3270 native TIOA
is freed and work area passed back to the user as a TIOA.

The output mapping operation checks for a data request of WO, YES
or ONLY. Tor NO, the existing map default data is mapped out. With
YES and ONLY, the user must have provided the data to be mapped in
a TIOA.. TIf ONLY was requested, only the user supplied data is mapped,
and no dAefault data is sent from the map.

The required data is mapped into the work area to form a 3270 native
data stream. Mapping completes when the end of the output map is
reached. A Terminal Control write is scheduled; wait and erase are
also scheduled if requested.

If the data request was YES or ONLY, the TIOA sent by the user is
freed, unless a SAVFE request has been made. However, TCTTEDA does
not point to the user supplied TIOA when the Basic Mapping Support
module returns control to the user application program. The TIOA
containing the 3270 native data stream is freed by Terminal Control
program upon completion of the requested write.

DL/I INTERFACE (DFHDLI) - CHARTS 35-38

i

The CTCS DL/I Interface consists of four modules:

1. DFHDLI - A CICS management module which services DL/I requests
from user applicaticn programs.

2. DFHDLA - Called by DFHSIP to bring IMS/360 and DL/I into storage.

3. DFHDLQ - Serves as the application program to DL/I Batch Prograh
Controller (DFSPCC30).
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4., DFHDLE - Passes DL/T calls to the DL/I Language Interface
(DFSLI000) for processing.

The interface is based on a DL/I batch program executing as an OS
subtask of CICS. 1In this manner, the user of the interface need only
have CICS and DL/I Data Base System. (Note: the interface requires
the installation of IMS Data Base System, Version 2, Modification Level
2, or later.) The interface passes DIL/I requests, one at a time, from
CICS *ransactions to the DL/I action modules for processing, and returns
any retrieved data to the calling program. The pre-built blocks feature
is used, which uses ACBLIB instead of PSBLIB and DBDLIB.

DFHDLY MODULE

This module is entered via the following statements: DFHFC TYPE=
(DL/T,...), CALLDLI in Assembler programs, a CALL 'CBLTDLI' in COBOL
programs or CALL PLITDLY in PL/I programs. It is also entered from
the Program Contrcl Program during normal or abnormal termination of
a program which has made DL/I requests; and from System Termination
at CTCS shutdown.

The first time this module is entered it initializes the Interface
Scheduling Blocks (ISBs) used to simulate message regions to DL/I
action modules. ©Each one contains a protect key for the simulated
or pseudo-region, a pointer to the Partition Specifications Table (PST)
assigned to it, the 0SAM free space management value, and a unique
task TD (TCAKCTTA) for the task scheduled into the pseudo-region.

The protect key is not a hardware protect key, but is a feur-bit
identifier used by DL/T routines tc differentiate concurrently executed
transactions.

For problem determination, the following addresses are stored in
the beginning of the program DFHDLI along with their names in EBCDIC.

e Ccmmon System Area (CSA)

e Task Contrcl Area (TCA) of transaction currently using DFHDLE or
which last used DFHDLE

o SCA (Saved Contrcl Area) of transaction currently using DFHDLE
or which last used DFHDLE. The SCA is a copy of TCA+X*'80°' through
TCA+X'DB' which is the TCA Common Communication Area and associated
register save area

¢ The Contents Directory Entry (MVT) or Entry Point (MFT) of DFHDLQ
e DL/I's System Contents Directory (SCD) address

e DL/I's Partition Specification Table (PST) address from DL/I Batch
Nucleus (DFSBNUCO).

2 The address of the PST acquired for the task currently using DFHDLE
or which last used DFHDLE

The System Contents Directory fields SCDLOWID and SCDNAVID for DL/I
CSAM free space management are initialized.

Fach time this module is entered, storage is acquired to save the
TCA's Common Communication Area, register save area, plus some working
storage. The area from TCA+X'80' to TCA+X'D8' is moved to the Saved
Control Area (SCA). This allows those fields in the TCA to be used
for other CICS calls by DFHDLI. The SCA is released when the interface
returns to the calling program. .
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An entry is made in the CICS trace table using code X'F8'.

TCADLFUN is checked for the function desired. The function may
te one of the following:

@ 'PCB'Y - schedule a PSB and return PCB addresses
e 'TU - unschedule and free the PSB

'TERM'~- terminate the CICS-DL/I subtask

o

A1l other codes

'PCB' FUNCTION - SCHEDULE PSB AND LOCATE PCB ADDRESSES

Tf the function is 'PCB', the interface performs the actions required
to locate and bring the required PSB into main storage, returning a
list of PCB addresses to the calling program. In effect it performs
most of the functions of the DL/I Data Communcation System Application
Scheduler. Up to 15 DL/I requesting transactions (the number of
available storage protect keys, which differentiate 1og records) may
kte passing calls through the interface. These transactions are
considered to be operating in different regions (pseudo-regions) and
are identified by the pseudo-protect key assigned during scheduling.
Information is saved from the 'PCB' call to the transaction termination
call and retained in the Interface Scheduling Block (ISB). There are
15 ISBs, each of which contains the following; ps=2udo-protect key,
the unique task identification TCAKCTTA (assigned to the task currently
executing in the pseudo~region, or binary 0 if none), starting time
cf the transaction, and the SCDNAVID number aq51gned to the task for
free space management.

Whenever the scheduled PSB rame is not supplied by the user, the
interface moves the Program Control Table entry for this transaction
into TCADLPSB. Since only one transaction at a time may use a PSB,
the program attempts a CICS enqueue on the PSB name., Once this task
has control of the PSB, the program searches for an unused ISB. TIf
all are in use, the task is put into a CICS wait state, waiting on
DLISBECB until a transaction terminates and releases an ISB. Storage
is then acquired, a DL/I application scheduling log record is built,
and the address is stored in TCADLIO.

PST copy storage is acquired, and then copied from the batch nucleus.
The protect key of the ISB assigned to this pseudo-region is entered
in the PST and the address of the PST is stored in the ISB.

To ensure that only one transaction at a time goes to DFHDLE fgr
scheduling, DLSCHECB is checked. If the WAIT bit is on, tramsactions
are locked out from going to DFHDLE.

When the program passes control to DFHDLE, and it determines that
this is a 'PCB' call, register 13 is loaded with the address of a
different save area set than the one used by all other calls. Control
is passed to the DL/I ACB Block Loader (DFSDBLM0) which attempts to
load the PSB and DMB's required for this transaction. If DFHDBLMO
and its subprograms can locate (and load if necessary) the required
blocks, it returns to DFHDLE with the PSTSCHED bit on in the PSTCODE1
byte in the PST. This indicates that the transaction may be scheduled.
The address of the PSB list is placed in TCADLPCB and the scheduling
log record is written to the DL/I log. When control returns from
DFHDLE, the wait bit in DLSCHECB is set off, allowing other transactiomns
to use the scheduling code. The TCAOFDLI bit is set on in TCAOFDI
to indicate that this transaction is scheduled to use DL/I.
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When not enough room exists in the PSB or DMB pool for the required
tlocks, DFSDPDMO (the DL/T Pool Manager) secures the address of a retry
routine from PSTSMB. The address was placed there by DFADLQ. The
retry routine is part of DFHDLE. It directs the pointer to the special
save area set, rlaces a -1 in TCADLPCB to indicate retry and returns
to DFHDLI. The transaction is put into a CICS WAIT state waiting on
DLPSBECB ("waiting for pocl space") until another transaction using
DL/I terminates. At this time the 'PCB' call is re-issued. Upon
£inding a -1 in TCADLPCB, DFHDLE refers to the retry routine which
returns to DFSDPDMO. Again, the Pool Manager attempts to get storage.
This process is repeated until the storage is acquired or no other
tasks are left. 1In the latter case the Pool Manager returns with a
return code of 4, indicating insufficient pool space. The transaction
is terminated with a 992 or 993 pseudo-abend (depending on which rool
was *oo small), and the directory of the PSB or DMB which was too large
is stopped.

DL/I TRANSACTION TERMINATION AND BLOCK UNSCHEDULING - "'T' CALL

In the processing of ordinary DL/I functions, the interface sets
the TCAOFDLI indicator on in TCAOFDI indicating to the Program Control
Program (PCP) that it must pass control to the interface at normal
or abnormal terwmination of transactions. PCP does this by coding a
NFHFC TYPE=(DL/I,T) statement when a transaction terminates and the
TCAOFDLI bit is on. The interface sets the TCAOFDLI bit off, and
huilds a DL/Y application termination log record. The log record is
£il1led with call counts and completion codes from the PST and the
unique task ID from the ISB. The address of the log record is stored
in TCADLIO. The ISB for this pseudo-region is cleared. The progranm
tranches to pass control to the DL/I subtask (DFHDLE) which writes
the log record and marks as unscheduled the PDIR for the PSB which
is nov unused. Upon return from the subtask, the program does a CICS
dequeue of the PSB used in the transaction so that another tramnsaction
can use it. The "ISB available" ECB (DLISBECB) and "waiting for pool
space" ECB (DLPSBECB) are posted.

If any transactions are waiting for a free ISB, the top priority
one is made dispatchable. When it is dispatched, it searches for a
free TSB. If a transaction is waiting for pool space, it is made
dispatchable. When it is dispatched, it goes to DFHDLE again to get
rool space.

A 'T' call can also be issued by an application program. The effect
is to free the PSB from the transaction and set up associated blocks
available to cther transactions.

TERMINATION OF DL,/I SUBTASKS - "TERM' CALL

When the CICS system terminates, a special YTERM' call is made to
DFHDLI. The call is passed to DFHDLE normally terminating it. OS
-will POST DFHIMECB (the task termination ECB specified by DFHDLQ when
it attached DFHDLE). DFHDLQ resumes and after finding a zero return
code, is aware termination is in progress. It detaches the TCB of
DFHDLE, clears DFHDLTCA, posts TCADLECB with a zero return code and
terminates normally. DFHDLI resumes and checks DFHCIECB which will
be posted when DFHDLQ terminates. If the ECB is not already posted
the program does a CICS WAIT on it. When posted, the completion code
is checked. 1If it is zero, a console message is issued indicating
DL/I terminated normally. If it is not zero, a message with the
| completion code included is issued indicating abnormal termination.
In either case the program returns to the System Termination routine.
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CRDINARY DL/T CALLS

Tf a call is not 'PCB', 'T' or 'TERM' then it is assumed that an
crdinary DL/I call exists. The following items are checked:

© Mhe calling language
e Whether it was a CALL, CALLDLI, or DFHFC TYPE=(DL/I)
o Fhether there were Segment Search Arguments (SSAs) in the call

A1l calls are reformatted if necessary into an assembler variable-
length parameter list. The address of the list is placed in SCADLPAR.
The TCA Common Communication Area is moved from the SCA to the TCA

and the address of the TCA is stored in DFHDLTCA in the interface
parameter list. 1If no other transaction is calling DL/I at this time,
the interface assumes control of DL/I. This is accomplished by setting
c¢n the first bit in DLDLIECB which single-threads control to DFHDLE.

If the bit is already on, the interface issues an intermal CICS WAIT
{(DCI=CICS) on DLDLIECB until DFHDLE is free. The ECB for DFHDLE
(DFHEXECB) is pcsted and the transaction is put into a wait state for
two ECBs: TCADLECB - the transaction's ECB, and DFHIMECB - the ECB
rosted if DFHDLQ ABENDS. This allows DFHDLE to assume control and
process the call. When DFHDLE completes the call, the interface regains
control. DLDLIECB is posted, DFHEXECB is waited on, and the next
transaction in priority can pass control to DL/T.

Any storage which was acquired to build parameter lists or SSA lists
by the calling maczo is released. DFHCIECB is checked. If it is ,
posted and the return code is zero, return is made to system termination
since this was a 'TERM' call. If the return code is not zero, the
message "DFH3900 - DL/I INTERFACE ABENDED" is sent to destination CSHT
and the interface entrance is altered to pass control to the dummy
program. The interface then returns to the calling transaction with
an invalid request return code.

If DFHCIECB is not posted, TCADLECB is checked. If it is 0, the
message slots pointed to by DFHDLMSG are checked. The Message
Generation in DFHDLE places the address of any DL/TI messages (up to
7) in the message slots. If there are any messages, they are sent
to destination CSMT and the slots are cleared. If the field TCADLECB
is not 0, then DL/I pseudo-ABEND occurred or DFHDLE ended with a systen
ABEND code. The completicn code is reduced to system and user ABEND
codes, and are placed in message "DL/I PSEUDO-ABEND--Snnn--Unnn" which
is sent to destination CSMT. The message slots are processed as above
and *the transaction is abended with a DLPA ABEND code.

If the call 4id not ABEND, the DL/I function is checked to determine
whether it was a creative call. If so, storage is acquired for a DL/I
work—-area, based on the size contained in the PST at the halfword
location PSTSEGL+2. Data is moved from DL/I's storage to the work-
area and its address is placed in TCADLIO. The TCAOFDLI bit is set
on. Control is then returned to the calling transaction.

This program is generated as part of the control system dummy group.

It is also included at the end of DFHDLI if the interface program is
generated. The purpose is to return a PCP INVREQ (X'08') indicator

if the interface program was not loaded or error caused the interface
to fail and terminate DL/I processing. Initial program entry sends

a message to the operator's console and destination CSMT to indicate
that a DL/I call was processed by the dummy program. Each time the
dummy program is sntered the TCAFCTR (TCAFCRC if the language is ANS
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COBOL) field is set to X'08' to indicate INVREQ (Invalid Request) and
returns to the calling prcgranm.

DFHDLE - Call Executor

This program is a subtask of DFHDLQ, operating as the application
rrogram to DL/I. When it is attached, it is passed the address of
EXPARML, a parameter list containing the address of DFHDLI (which is
used as the base of the interface parameter list DSECT). It also
contains addresses of DL/I PXPARMS and DL/I LIPARMS, parameter lists
used by the DI/I Language Interface (DFSLI0C0). This address is stored
in the register1 word of the top problem program save area so that
DFSTL.T000 can find the SCD and the PST when called.

This program can handle two calls at once - a 'PCB' call, and if
that call is waiting for PSB or DMB pool space, any other type of call.
Two save area sets are therefore needed. One, which services all calls
except 'PCB' calls, is contained in the batch nucleus. The other is
rrovided in this progranm.

For 'PCB' processing, register 13 is loaded with the address of
a special save area, to which the special save area set is chained.
For any other call register 13 contains the address of the save area
rrovided to it upon entry, and DFSLIOO00 chains the batch nucleus save
arca set to it. Ccntrol is then passed to DFSDBLMO, the ACB Block
Loader and its subroutines, which attempt to load and schedule the
PSB and DMB's. If the attempt is successful, the PSTSCHED bit in
PSTCODE1 is set on. The address of the PCB is left blank in the TCA
and control is returned to DFHDLE by posting TCADPLECB and waiting on
CTHEXECB,

DFHDLO - DL/I Application Program

During CICS initialization, the SIP attaches DFHDLA which transfers
centrcl to DFSRRCO0 (the DL/I Region Controller), passing a parameter
list containing the program name DFHDLQ. DFSPCC30 (the DL/I Batch
Region Prcqgram Controller) links to DFHDLQ. This program is identified
+o DL/T as the batch application program. TIts functions are:

e Locate the interface parameter list in DFHDLI
e Locate the SCD and PST in the batch nucleus

e Fill in entry points of ACB scheduling, ENQ/DEQ storage management
modules, PDIR list and DDIR list in the SCD

o Set up the control data for DFSISMNO (Storage Management)
e Call DFSIINDO to initialize PSB and DMB directories

o Attach DFHDLE, the DL/I call executor, indicating to 0S to POST
DFHIMECB when DFHDLE terminates.

e Acquire and initialize storage for the PSB and DMB pools.

The primary function of this program is to establish communication
with DFHDLI by locating the interface parameter list in DFHDLI. The
first word of the highest level save area for this task contains the
address of the CSA. The address was placed there by DFHDLA. Using
the CSA, the program locates the interface parameter list.
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Using the first PCB in the initialization PSB, the program performs
a GSCD call to locate the SCD and the PST in the batch nucleus and
places these addresses in the interface parameter list in DFHDLI.

Using PSB and DMB pool sizes passed to DFHDLA by the SIP, the program
determines the amount of storage regquired for these pools, including
overhead. Tt stores these values in the pool initialization lists
in DFHDLI. DFSISMNO is then called to obtain the storage and initialize
+he pools.

The program then attaches DFHDLE which will actually perform all
DL/T calls. 1In the ATTACH, it indicates to 0S to POST DFHIMECB when
DFHDLF terminates. This is similar +*o the DL/I online system where
DFSRRC1N (online region ccntroller) attaches DFSPCC10 (online program
ccntroller). If any DL/I module ABENDS, DFHDLE will terminate. Progranm
CFADLQ attaches DFHDLE, stores its TCB address in DFHSTTCB, posts
TFHCIECB, and waits on DFHIMECB, which will be posted whenever DFHDLE
terminates.

¥hen DFHDLQ regains control, it checks the completion code in
CFHIMECB. If it is zero, it assumes DFHDLE terminated normally as
a result of a *TERM! call issued by CICS System Termination to terminate
DL/T processing. It detaches the TCB of DFHDLE and posts TCADLECR
causing control to return to System Termination issuing a
RETUORN (14,12),RC=0 command causing the DL/I subtask to terminate.
As a result all 0S subtasks of CICS are terminated normally.

Tf the completion code in DFHIMECB is not zero, the program assumes
that DFHDLE abended. It checks to determine if this is the result
of a DL/T module ABEND or pseudo-abend. If either abend occurred,
it detaches the TCB of DFHDLE, re-attaches DFHDLE and posts TCADLECB
with the pseudo-abend code. The program waits again for DFHIMECB.
T£ 0S cannot successfully ATTACH or re-attach DFHDLE, DFHDLQ ABENDS
with an OS return code in register 1. When DFHDLI detects there is
a non-zero return code in DFHCIECB, it will issue a DLIA ABEND against
t+the transaction, send message DFH3900 - DL/I INTERFACE FAILED to
destination CSMT, and cause all further entries to be sent to the dummy
Erogranm.

DFHDLA - Attach DL/I Region Cgntrol Progqram (DFSRRCO0O0)

Fhen the System Initialization Program (SIP) is processing initiation
rarameters, it checks whether or not DL/I is to be used in this session.
Tf so, SIP processes the BUFPL (DL/I Buffer Pool), PSBPL (PSB pool),
DMBPL (DMB pool) and PSB (initiation PSB name) in the execution
parameters and/or SIT loaded. The defaults are BUFPL=8 (expressed
in 1024 byte blocks), PSBPL=4, DMBPL=4, PSB=CICSPSB.

SIP builds a parameter list containing the following:
/Y (size) /A (CSR) /DBB, DFHDLQ,psbname, bufpool,00,psbpool,dmbpool/

SIP attaches program DFHDLA with register! pointing to the parameter
list.

DFHDLA places the address of the CSA in the first word of the first
save area associated with the TCB. This enables DFHDLQ to later access
the CSA. VNext, the PSB and DMB values are placed in the pool
iritialization lists in DFHDLI. The length of the field is adjusted
and placed in front of the word DLI. The final list is as follows:

/H (size) /DBB,DFHDLQ,psbname,bufpool,00
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The address of this list is placed in register 1. Registers 2-12
are restored and DFADLA transfers control to DFSRRCO0 by means of the
YCTL macro instruction. The usual course of DL/I batch initiation

*hen begins.

CICS-DL/T CHARTS

The following charts give additional information on the flow of
control through CICS and DL/T modules indicating important fields in

modnles and ccntrol blocks.
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INITIATION OF DL/I SUBTASKS

FIRST LOADS
DFHSIP ~ T 7 DrHDLI
< DFHIMTCB
THEN IT WAIT ON DFHIMECB
ATTACHES DFHCIECB
DFHDLE DFHCIECB
y DFHEXECB
DFHDLA
XCTL
A
DFSRRCO0

*> STORE DFHIMTCB
CONTINUE SYSTEM
INITIALIZATION

e
7

DFSPCC30

LINK

4

DFHDLQ

ATTACH WAIT ON

DFHIMECB

4

DFHDLE

POST DFHCIECB
WAIT ON DFHEXECB
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'PCB' (SCHEDULING) CALL

CSA
APPLICATION
PROGRAM
CSAOPFLA
DFHFC TYPE= DFHPC TYPE=
(DL/I,PCB) RETURN CSAOPFL
y
DFHDLI ‘“"-\\\\
CSADLI
TCA
DFHEXECB .
DFHDLTCA
PSB NAME
TCADLECB
'PCB'
Y
0S POST DFHEXECB POST
CICS WAIT TCADLECB TCADLECB
0S WAIT
DFHEXECB
DFHDLE
NOTES: 1)
2)
CALL RETURN )
\
DL/I ACB
BLOCK 3)
LOADER

108

DFHDLQ is never
entered

DFHDLI and DFHDLE
may exchange control
many times before
scheduling is
successful

CSA block shows
pointers which are
used to find DFHDLI
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ORDINARY DL/I CALL (INCLUDING CICS PSEUDO-CALLS EXCEPT 'PCB')

CSA
APPLICATION
PROGRAM
CSAOPFLA
A
DFHFC TYPE= DFHPC
(DL/I,function) TYPE=RETURN CSAOPFL
' .
DFHDLI ““‘*-~‘_,__‘;‘
CSADLI

TCA
DFHDLTCA
TCADLIO
TCADLPCB
1 TCADLPAR
0S POST DFHEXECB POST TCADLECB TCADLECB
CICS WAIT TCADLECB 0S WAIT DFHEXECB i
- function DL/I CALL
’ PARAMETER
A LIST
DFHDLE : .
CALL ,l/ ?I’ RETURN NOTES: 1) DFHDLQ is never

entered

2) CSA block shows
pointers which
are used to find
DFHDLI

DL/I ACTION
MODULES

LICENSED MATERIAL - PROPERTY OF IBH 109



PROCESSING OF DL/I ABEND OR PSEUDO-ABEND

APPLICATION
PROGRAM

DFHFC TYPE=
(DL/I,function)

CSMT
TRANSAC ID;

TURN CODE;

DFHPC TYPE=ABEND
ABCODE=DLPA

> TIME

TCA

'DLPA'; RE-

TCADLECB

function

POST DFHIMECB

DFHDLI
DFHIMECB
DFHEXECB
DFHDLTCA
)
POST
0OS POST DFHEXECB TCADLECB
CICS WAIT TCADLECB
DFHDLQ
0S WAIT
DFHEXECB
DETACH |
DFHSTTCB
ATTACH DFHDLH
i WAIT DFHIMECB
DFHDLE

OS ABEND

0S ABEND

DFSPR0O0O

CALL,Ip1./I ACTION
MODULES
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RETURN WITH
PSEUDO-ABEND

CODE
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TERMINATION OF DL/I SUBTASKS

DFHDLI
DFHSTP DETACH DFHIMTCB
CONTINUE TERMINATION DFHIMTCB
DFHIMECB
RETURN DFHCIECB
. ' 0S POSTS DFHEXECB
TERM' CALL DFHCIECB
DFHDLTCA
0S POST
DFHEXECB DFSRRCO0Q
3
OS WAIT ON RETURN TCA
DFHCIECB
DFSPCC30
"PERM!
K
RETURN \\_—////’—_
DFHDLQ DETACH
DFHSTTCB
X
RETURN
0S POSTS
] DFHIMECB
DFHDLE
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CICS/TCAM INTERFACE (DFHTCAM) - CHART 39 -

QUEUE TYPF (DOCTCPY1)

The TACP error code is zeroed and the type of queue is determined
(Input or Output).

TNPUT PROCESSING (DOCTCPY?2)

Storage is ottained prior to reading from the TCAM partition/region.
3 branch and link is made to the Read/Write routine. After completion,
the appropriate internal indicators are set and a branch and link is
made to the TCTTE Search routine. If a TCTTE is fcund and processed,
a normal exit is made to Terminal Ccntrol Line Advance.

COTPUT PROCESSING (DOCTCPY3)

The output group of TCTTE's is scanned for write requests. 1A branch
and link is made to the Read/Write routine to accomplish the transfer
cf data to ths TCAM partition/region. A check is made for a good
complation and a tranch is made to the common exit. If an abnormal
completion results, the arpropriate TACP error code is set and an exit
is made to TACP.

TCTTE SEARCH (DOCTCPY4)

The pointer to the output gqueue is obtained from the input queue
and a check is made for POOL=YES.

FIND SPECIFIC TCTIE (DOCTCPYS)

The input destination header is matached to a specific TCTTE. Exit
is made to TACP if no match is made.
FIND AVATLABLE TCTTE (DOCTCPY6)

The scan is made here if POOL=YES was specified for the group of
TCTTE's attached to the output queue. After the input TIOA is attached
to a TCTTE, the user exit XTCMIN is taken and/or the destination header
is removed. Input device-dependent processing takes place at this
rcint.

TASK INITIATION (DOCTCPY7)

A link is made to the Task Initiation routine and if the systenm
has sufficient storage, the task is initiated.
READ/WRITE ROUTINE (DOCTCPYS8)

If a read is being processed, the branch and link is made to transfer
the data across partition/regicn boundaries. If a write is being
rrocessed, the user exit XTCMOUT is *aken and/or the TCAM destination

header is built. Some device-dependent processing is done before data
transfer takes place.
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STGMENT PROCESSTNG (DOCTCPY9)

If OPTCD=C is specified for the input queue LCB, the user furnished
cegment identifier is moved from TCTTETCM and prefixed to the output
data.

TNPUT STORAGE CONTROL (DOCTCPYR)

Read in storage is obtained here for the input operation. 1I% is
attached to the input queue TCTTE and if QPTCD=C is specified for the
inout qusue DCB the data pointer is set to the segment identifier which
is later moved to TCTTETCHM.

INPUT EDTT ROUTINE (DOCTCPYB)

The TCAM Dastination header is removed and the data pointers are
adjusted.

ERROR PROCESSING (DOCTCPYC)

Various error conditions are processed here. TACP error codes are
s2t and proper exit is made to TACP. When input data cannot be disposed
of readily, the input queue is temporarily suspended for the amount
of time indicated in NPDELAY.

Tf an unsolicited input error occurs, the unsolicited data is placed
cn the Input Queue TCTTE. Then the input TCTTE is placed out of service
and a pointer to the offending output Terminal Entry is placed at the
1abhel TCTTECA on the Input Queue TCTTE.

CICS/TCAM COMMUNICATIONS EFROCESSING (DOCTCPYD)
The device dependent communication byte is set up to pass to the

MCP requests that cannot ke handled in CICS (for example, 2260L Write
- Lock).
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The following flowcharts are provided in this section:

System Initializaticn Program (DFHSIP)

Task Control Program (DFHKCP)

Intarval Contrcl Program (DFHICP)

Storage Ccntrcl Prcgram (DFHSCP)

Program Contrcl Program (DFHPCP)

Program Interrupt Program (DFHPIP)

Dump Ccntrol Program (DFHDCP)

Terminal Ccntrcl Program (DFHTCP)
Start/Stop Common Routines
Binary Synchronous Ccmmon Routines
Sequential Terminal Dependent Module (DFHTCSAM)
Local 2260 Terminal Dependent Module (DFHTC60L)
1030 Terminal Dependent Module (DFHTC30N)
1050 Terminal Dependent Module (DFHTCS50N)
Remote 2260,/2265 Terminal Dependent Module (DFHTC60N)
2740 Terminal Dependent Module (DFHTCU4ON)
2741 Non-switched Terminal Dependent Module (DWHTCU1N)
1050 Dial-up Terminal Dependent Module (DFHTCS50S)
2740 Dial-up Terminal LCependent Module (DFHTCU0S)
2741 Dial~up Terminal Dependent Module (DFHTCU41S)
TWX Terminal Dependent Module (DFHTCTWX)
System/7 Dial-up Terminal Dependent Module (DFHTCS7S)
System/7 Non-switched Terminal Dependent Module (DFHTCST7N)
7770 Terminal Dependent Module (DFHTC77S)
2770 and Programmable Terminal Dial-up Module (DFHTICS70)
2780 Dial-up Terminal Dependent Module (DFHICS80)
2770 and Programmable Non-switched Terminal Dependent

Module (DFHTCN70)

2780 Non-switched Terminal Dependent Module (DFHTCNS80)
2980 Terminal Dependent Module (DFHTCN29)
3735 Dial-up Terminal Dependent Module (DFHTCS35)
Local 3270 Terminal Dependent Module (DFHTC70L)
Remote 3270 Terminal Dependent Module (DFHTC70R)
2260 Ccmpatibility Terminal Dependent Module (DFHTCCP)

Dynamic Open/Close Prcgram (DFHOCP)

File Control Program (DFHFCP)

Transient Data Control Prcgram (DFHTDP)

Temporary Storage Contrcl Program (DFHTSP)

Sign-on/Sign-off Program (DFHSNP/DFHSFP)

Master Terminal Program Module (DFHMTPA)

Master Terminal Program Module (DFHMTPB)

Master Terminal Program Module (DFHMTPC)

Master Terminal Program Module (DFHMTPD)

Master Terminal Prcgram Module (DFHMTPE)

Master Terminal Program Module (DFHMTPF)

System Statistics Program (DFHSTKC)
Terminal Statistics (DFHSTTR)
File Statistics (DFHSTTD)

Abnormal Condition Program (DFHACP)

Tarminal Test Program {(DFHFEP)

Dump Utility Program (DFHDUP)

System Termination Prcqgram (DFHSTP)

Trace Control Program (DFHTRP)

High-Level language Preprocessor (DFTHPRPR)

Device Dependent Module (LFHDDM)

Terminal Error Program (DFHTEP)

Time Adjustment Program (DFHTAJP)

HEO O W >
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Dummy CSA Program (DFHDCSA)

PL/I Storage Allocation Program (DFHSAP)

PL/T Interface Program (DFHPLI1I)

Terminal Abnormal Condition Program (DFHTACP)
Asynchronous Transactiocn Control Program (DFHATP)

Asynchronous Transaction Input Processor (DFHRD1, DFHRD2)
Asynchronous Transaction Output Processor (DFHWT1, DFHWT2)
Asynchronous Transaction Queue Purge Program (DFHAQP)

CTCS-DL/T
CTICS-DL/I
CICS-DL/T
CICS-DL/I
CICS/TCAM

® ® 06 0 ¢ ©

Interface
Interface
Interface
Interface
Interface

3270 Rasic Mapping Support (DFHBMSMM)

Initialization Program (DFHDLA)
Applicaticn Program (DFHDLQ)
CALL Execution Program (DFHDLE)
CALL Initiation Program (DFHDLTI)
Program (DFHTCAM)
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TASK CONTROL PKUGRAM
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