










































































































































































































































































DYNAMIC TRANSACTION BACROUT 

The Dynamic Transaction BaCKout program (DFHDBP) is invoked by Program 
Management. The program starts by processing Deferred Work Elements 
(DWEs), scanning the chain of DWEs from the TCA, as follows: 

• Temporary storage Management and Transient Data Management DWEs are 
modified to indicate backout so that the relevant management modules 
perform the backout function. 

• BMS messages corresponding to DWEs are purged by calling a BMS 
routine. 

• File Management DWEs are processed to release any FIOAs and VSWAs for 
VSAM. 

• DL/I DWEs are processed to unlock code in Sync Point Management. 

The program, having worked through the DWEs, then chains back through 
the dynamic log. According to the type of record in the log it takes 
the following actions: 

• Chain records - the program gets the previous record in the log. 

• Overflow record - the program gets a buffer (using Temporary Storage 
Management) and reads the record into it. 

• First Input Message Record - the program passes the record to a user 
exit. 

• File backout record - GET UPDATE and PUT NEW File Management 
operations are logged. For GET UPDATE a copy of the the record 
before the operation is logged; for PUT NEw the identification of the 
added record is logged. The Dynamic Transaction Backout program 
restores the copy for GET UPDATE. For PUT NEW the record is deleted 
if possible; if the access method is such that deletion is impossible 
then a user exit is called, and if the record does not exist then no 
backout is needed. 

• DL/I Backout records The program sets up the DL/I environment and 
calls the DL/I backout routine. Any DL/I error message is sent to 
CSMT and also causes a call to a user exit. 

The Dynamic Transaction Backout program finishes by transferring 
control to the Abnormal Condition program. 

RECOVERY UTILITY PROGRAM 

The Recovery Utility program (DFHRUP) is invoked by System 
Initialization in the event of an emergency restart. The object is ,to 
restore the system to a point at which the data bases were self­
consistent. Before calling the Recovery Utility program, system 
Initialization restarts the DeT, PPT, PCT, TCT, FCT. and CSA. (This is 
a warm start or a cold start, according to user options.) System 
Initialization also provides a cold start for Transient Data and 
Temporary storage and builds their bit maps to indicate that all tracks 
or control intervals are empty. 
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During an emergency restart, the System Log is automatically 
repositioned after the last record written during the previous 
execution. The Recovery Utility program calls Journal Management to 
read this data set backwards in order to process system recovery data 
and to collect user recovery backout data. The backward scan is 
completed and more user records cannot be collected when the following 
conditions are met: 

• At least one complete activity keypoint, has been retrieved. 

• The start of each Logical Unit of Work (LUW) which was in-flight at 
system termination has been reached. 

• All in-doubt committed output messages have been recovered 

During the backward scan, the Recovery Utility program uses the 
Keypoint program to output to the Restart data set the following data: 

• Records output to the System Log by tasks (LUWs) that did not 
complete processing (in-flight tasks) before the system abnormally 
terminated. These records follow the standard Journal Control Record 
Layout, and they are as follows: 

• Records automatically logged by File Management for data sets 
with the specification LOG=YES in the FCT. 

• Records automatically journaled to the System Log by File 
Management, according to the user-specified option in the FeT. 

• User-journaled records to the System Log that were output by in­
flight tasks. User-journaled records with the high-order bit set 
ON in the JTYPEID which are encountered during the backward scan, 
are copied over to the Restart data set regardless of the status 
of the task (in-flight or complete). User-written activity 
keypoint records should have an identification as stated above in 
order to be accessible from the Restart data set. 

• Initial input and final output messages per LUw are logged by 
Terminal Management for terminals with the Protect option group. 
specified in the Program Control Table (PC~). 

• All input/output messages are recorded by Journal Management, as 
specified in the MSGJRNL=operand in the PCT. 

ABNORMAL CONDITION 

The Abnormal Condition program (DFHACP) is used by Program Management to 
analyze abnormal conditions when they occur and to take appropriate 
action. For example, the terminal operator is notified that a task has 
been terminated and appropriate messages are logged to the transient 
data master terminal destination (CSMT). Statistics are gathered £or 
the number of transaction errors. 

Task abnormal conditions are detected by CICS/VS management prograrrs 
and are often due to an application program destroying system control 
information. When this happens, the task is terminated, the terminal 
operator is informed of the error, and the error is logged at 
destination CSMT (computer system master terminal). 

Operator errors may occur, such as invalid transaction 
identifications, security key violations, or failure of an operator to 
sign on the system before attempting to communicate with CICS/VS. When 

Chapter 9. System Reliability 131 



this happens, the terminal operator is notified, and the error is logged 
at destination CS~T. 

The Abnormal Condition program is invoked by Task Management whenever 
an invalid transaction code is detected, or there is a security 
violation or a failure to sign on. 

The Abnormal Condition program is invoked by Program Management 
whenever a task is abnormally terminated. The Sign-On Table (SNT) is 
loaded to obtain the operator identification (if present) for error 
messages. The Abnormal Condition program returns to Program ~anagement 
after the error message has been issued. When a task is abnormally 
terminated because of a stall purge condition, the stall purge count is 
increased by one and the transaction identification (from the Program 
Control Table) is included in the error message. 

The Abnormal Condition program calls storage Management to obtain and 
release Terminal Input/Output Areas (TIOAs) and Transient Data Output 
Areas (TDOAs) for writing error messages. 

If a user-written Program Error program (DFHPEP) is provided, the 
Abnormal Condition program links to it (using a conditional DFHPC 
TYPE=LINK instruction). All user-written PEPs communicate their 
requests through the TCA. The CSA contains the addresses of programs, 
and the Terminal Control Table terminal entry and line entry (~CTTE and 
TCTLE) hold the status of the terminal and the line. 

Error messages are written to Transient Data destination CSMT. 

The Abnormal Condition program communicates with Dump Management to 
initiate a complete dump, identified by the code' AACA. 

PROGRAM ERROR PROGRAM 

The user who wishes to provide corrective action in response to a 
programming error can do so by coding a Program Error Program (DFHPEP). 
If provided, this program is linked to by the Abnormal Condition Program 
(DFHTACP) whenever a task terminates abnormally. The only exception to 
this procedure is when CICS/VS deliberately terminates a task to 
alleviate a stall situation. 

The user can perform any kind of corrective action within PEP. 
CICS/VS provides the option of disabling the transaction code associated 
with the program in error, thus preventing the recurrence of the error 
until it can be corrected. 

TERMINAL ABNORMAL CONDITION PROGRAM (BTAM, GAM) 

The Terminal Abnormal Condition Program (DFHTACP) is used by Terminal 
Management to analyze any abnormal conditions. Appropriate action is 
taken with regard to terminal statistics, line statistics, terminal 
status, and line status; the task (transaction) can be terminated. 
Messages are logged to the transient data master terminal destination or 
terminal log destination. A link is provided to the user-written 
terminal error program to allow the user to attempt recovery from 
transmission errors and to allow the task to continue processing. 
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TERMINAL ERROR PROGRAM (BTAM, GAM) 

Users who wish to provide their own corrective action whenever a 
terminal I/O error occurs can do so by coding a Terminal Error Program 
(DFHTEP). If provided, this program is linked to by the Terminal 
Abnormal Condition Program whenever an unrecoverable I/O error occurs on 
a terminal. CICS/VS also provides a sample DFH·IEP. 

The user can perform any kind of corrective action within DFHTEP; 
CICS/VS provides options that either place the terminal out of service 
or retry the I/O operation. 

NODE ABNORMAL CONDITION PROGRAM (VTAM) 

The Node Abnormal Condition Program (DFHZNAC) is used by Terminal 
Management to analyze the abnormal condition. The program then takes 
appropriate action with regard to terminal status and statistics. The 
task (transaction) can be terminated. Messages are logged to the 
transient data master terminal destination or terminal log destination. 
The program provides a link to the appropriate Node Error Program. 

NODE ERROR PROGRAM (VTAM) 

The user will need to provide a Node Error Program (DFHNEP) for VTAM­
supported terminals. CICS/VS provides a sample node error program which 
assists the user in three ways: 

• by providing a general environment within which it is easy for users 
to add their own error processors. 

• by providing the fundamental error recovery actions for a VTAM 3270 
network. These actions are consistent with those provided in the 
sample terminal error program for BTAM 3270. 

• by serving as the default NEP where the user selects a NEP at System 
Initialization. 

KEYPOINT PROGRAM 

The Keypoint program (DFHKPP) is activated for one of two purposes: 

• Warm Keypointing: 

Collecting and recording data from system tables and control blocks, 
and writing that information to the Restart data set for use by 
System Initialization in a subsequent warm start of CICS/VS 

• Activity Keypointing: 

Collecting and recording data frorr system tables and control blocks, 
and writing that information to the System Log for use by the 
Recovery Utility program in a subsequent emergency restart of CICS/VS 
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WARM KEYPOINTING 

The Keypoint program is linked to by system Termination when CICS/VS is 
closed down in response to a user request for termination. 

The system Recovery program may generate a link to the Reypoint 
program when an unrecoverable error condition precludes further 
execution of CICS/VS. 

Information collected by the Keypoint program is written onto the 
Restart data set (DFHRSD), which is a direct access data set with user­
specified block size preformatted by system Initialization. 

The collected information consists of: 

• PPT, PCT, and FCT - the entire tables 

• TCT - the non-switched TCTTEs 

• OCT - the intrapartition entries and the bit map 

• TSUT - the auxiliary destination identifications, queue counters, 
RBAs, and the bit map 

• Interval Control Elements (ICEs) and Automatic Initiate Descriptors 
(AIDs) - the entire control blocks 

• Batch Control Areas (BCAs) - the entire control blocks and their 
associated Write Control Elements (WREs) 

• CSA - certain fields, such as time intervals and maximum task values 

When all the data has been recorded, a time-stamped control record is 
written to DFHRSD. This record contains DASD addresses of the data and 
is used by system Initialization at warm-start time. Control is then 
returned to the caller, which is either system Termination or System 
Recovery. 

ACTIVITY KEYPOINTING 

The Activity Keypoint program (DFHAKP) is invoked by transaction CSKP 
when activity keypointing is required. It invokes the Keypoint program 
to perform the keypointing. When control is returned to Activity 
Keypointing, an exit can be taken to a user-written routine (DFHUAKP) 
for further processing. 

The need for activity keypointing is signalled when an activity 
keypoint frequency count is reached during Journal Management logging of 
activity on the System Log (Journal ID 1). 

Journal Management attaches the task associated with transaction 
identification CSKP. CSKP invokes the Activity Keypoint program which 
passes control to the Keypoint program, which gathers the keypoint 
information in buffers and calls Journal Management to record this 
information on the System Log. The Keypoint program returns to Activity 
Keypointing, which writes a time stamp to the master terminal (CSMT). 
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Chapter 10. System Support 

The system support component consists of several functions that are 
required in order to run CICS/VS. Most of the support functions are 
performed offline. 

SYSTEM GENERATION 

System generation allows the CICS/VS user to define and structure 
CICS/VS to meet his teleprocessing needs. This process allows him to 
select only those functions required by his ap~lications. 

System generation is a two-stage operation. The input to Stage I 
consists of user-prepared CICS/VS system generation (DFH3G) macro 
instructions, which are assembled to produce a job stream that is used 
as input to stage II. The Stage II input job stream is comprised of 
jobs that assemble (or collect pre-assembled versions of) CICS/VS 
management and service programs, and link-edit all modules to the 
CICS/VS Program Library. 

ENVIRONMENT DEFINITION 

The operating environment required for real-time processing is defined 
and controlled by user-generated control tables and service tables. 
Because CICS/VS allows the user to maintain a number of versions of 
tables (and programs) through the use of suffix characters, the repl­
time environment is highly flexible and easily managed. Environment 
definition is described in more detail in Chapter 3 of this manual. 

CICS/VS is dependent on the user-created system tables, which 
describe the user's data base/data communication environment and the 
treatment to be given to elements of that environment. Information 
regarding the user's terminals, data sets (permanent and temporary), 
programs, and transactions is contained in these tables. 

Each table is created separately and may be re-created at any time 
prior to system initialization. The tables are created independently of 
system generation, but some of the tables are required for the systen to 
be operational. More than one system table of each type, other than the 
Sign-on Table, can be maintained and be available for'use. ~his allows 
the user to maintain special tables for testing in addition to tables 
for normal, routine operation. Each system table is prepared by 
assembling the appropriate macro instruction with its associated 
operands (see the CICS/VS system Programmer's Reference Manual for 
details of these macro instructions). The output of each macro 
instruction assembly contains the linkage-editor control cards required 
to link-edit the table into CICS/VS. 

SYSTEM INITIALIZATION 

The system Initialization program (DFHSIP) is used to start CICS/VS. 
The process of starting CICS/VS includes the following major steps: 
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1. Establish initialization parameters; provide the user with the 
ability to configure a CICS/VS nucleus through use of the system 
initialization table and to specify various system control paraneters 
that affect system performance. 

2. Load selected CICS/VS management programs and tables to form the 
CICS/VS nucleus. 

3. Open CICS/VS system data sets and user data sets. 

4. Establish the dynamic storage boundaries for the CICS/VS storage 
control program. 

5. Optionally. reinitialize the CICS/VS system from information obtained 
during the prior execution (warm start). 

6. Optionally. transfer control to one or more programs defined in a 
Program List Table. 

7. Load tne resident application programs. 

8. Transfer control to an entry point in the CICS/VS nucleus. which in 
turn branches to Terminal Management to begin polling. 

9. Optionally. restore recoverable resources following an abnormal 
termination (emergency restart). 

The main storage occupied by the systew. initialization program becomes 
part of the dynamic storage area. 

RESTART AT SYSTEM INITIALIZATION 

system initialization provides three classes of restart: 

COLD 

WARM 

EMER 

Complete reinitialization of CICS/VS and system data sets. 
ignoring any previous system activity. 

This optional restart process reinitializes CICS/VS to the status 
that existed at the previous system termination. This type of 
restart assumes that the previous termination was normal. that 
the system was quiesced before termination. and that a warm 
keypoint was taken during that termination of CICS/VS. 

The emergency optional restart process restores the system. using 
information recorded during the previous execution of the system. 
to some point before the interruption. 

Selection of startup options can be made in the system Initialization 
Table specification (COLD or WARM) or in the override parameters (COLD. 
WARM. or EMER). 

RESTART DATA SET 

The Restart Data set is a DAM file. used by the Keypoint program 
(DFHKPP) to save certain system information at system termination time 

136 CICS/VS Introduction to Program Logic 



so that a warm start can be initiated later. System Initialization can 
warm start the following CICS/VS control information: 

Program 'Control Table (PCT) 
Processing Program Table (PPT) 
Terminal Entries (nonswitched) 
File Control-Table (FCT) 
Selected areas from the Common system Area (CSA) 
Destination Control Table (DC~) Intrapartition Entries 
Transient Data Intrapartition space allocation bit map 
Identifications and Relative Byate Addresses for Temporary storage 
auxiliary destinations/queues 

Temporary Storage space allocation bit map 
Interval Control Elements (ICE) and Automatic Initiate 
Descriptors (AID) 

Batch Control Areas (BCA) and Write Request Elements (WRE) for ATP 

Under DOS/VS System Initialization receives control from DOS/VS Job 
control. Parameters may be passed to System Initialization through 
SYSIPT. (These parameters are documented in the CICS/VS System 
Programmer's Reference Manual.) 

The Restart data set is read by system Initialization to give a warm 
start to CICS/VS, if warm start of the system is requested. 

When emergency restart is invoked, using the START=EMER keyword, 
System Initialization: 

• Repositions the system log. 

• Cold-starts the APT, PCT, TCT, FCT, CSA, Transient Data map, and 
Temporary Storage map. 

• Links to the Recovery Utility program, which reads the system log 
and builds recovery data and tables that are written to the 
Restart Data Set. 

• Links to the Transaction Backout program, which reads the 
recovery data and backs out the effects of transactions that were 
in process immediately before termination. 

system Initialization builds the CICS/VS nucleus, initializes data 
sets, opens system and user data sets, constructs and initializes 
tables, and builds the CICS/VS dynamic storage pool. 

The CICS/VS Program Library is accessed by DOS/VS LOADs, or by using 
BSAM on as, to build the CICS/VS nucleus, load tables, load resident 
application programs, and initialize the Processing Prograro ~able (PPT). 

Communication with CICS/VS nucleus modules is required during post­
initialization processing, both by System Initialization and by 
application programs running at this time. System Initialization always 
interfaces with Storage Management, Task Management, Time Management, 
and Program Management and may interface with Temporary Storage 
Management, Transient Data Management, File Management, and System 
Recovery. All communication with CICS/vS nucleus modules is perforrr-ed 
under Terminal Management·s Task Control Area (TCA), which is borrowed 
temporarily as a communication vehicle. 

System Initialization passes control to Terminal Management (entry 
point DFHTCP). In DOS systems, System Initialization remains in the 
first 12K of the virtual storage partition. This area contains the 
common routines used by CICS/VS management modules: 
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• BLDL routine 

• Program Loader subtask 

• Write-to-Operator subroutine 

SYSTEM TERMINATION 

The Master Terminal program transfers control to the system Termination 
(DFHSTP) using a Program Management DFHPC TYPE=XCTL macro instruction 
when a CSMT SHUTDOWN request has been entered by the CICS/VS master 
terminal operator. 

The System Termination program provides for the orderly shutdown of 
CICS/VS operation. Terminals are allowed to quiesce, the console 
operator is notified that termination is in process, data sets are 
closed, and system statistics are extracted. In addition, the system 
termination program records vital information about CICS/VS so that the 
system initialization program can warm-start the system-

The system Termination program operates in stages, as follows: 

Stage 1: 

During the first quiesce stage of system termination, control is 
transferred to the first of a series of programs defined in a Progran 
List Table. Each program in the first portion of the table is given 
control in the sequence of its occurrence in the table. During this 
stage, all system activity is quiesced except those transactions 
specified in a transaction list table. Such transactions rerr.ain 
eligible for execution and have access to all CICS/VS services, 
including terminal control. Transactions not in the specified table are 
not initiated. 

Stage 2: 

When execution of the programs specified in the first portion of the 
PLT is completed, the second quiesce stage begins. During this stage, 
all terminal activity is quiesced and control is transfered to the first 
program in the second portion of the user defined program list table. 
Each program is given control in the sequence of its occurrence in the 
table and has access to all CICS/VS functions except terminal control. 

Stage 3: 

When the last program in the specified PLT has completed execution, 
system termination closes all data sets if the system is DOS, records 
system statistics, records warm-start information, and returns control 
to the operating system. 

The Transaction List Table (XLT) and PLT are loaded (by Program 
Management) from the CICS/VS Program Library. 

Terminal activity is quiesced by setting an indicator in the CSA. 
This tells Terminal Management not to attach any transactions other than 
those specified in the XLT. The termination task logically disconnects 
itself from the physical terminal to allow other activity on that 
terminal. 

The termination task allows all other tasks (except for any journal 
tasks) to complete before linking to the first program specified in the 
first portion of the PL~_ 
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When all programs in the first portion of the PLT have executed, 
terminal activity is quiesced completely by setting another indicator in 
the CSA. The ICE, AID, and BCA chains are broken (addresses saved in 
the TWA), and the programs specified in the second portion of the PLT 
are executed. 

CICS/VS-DL/I Interface and Journal Managenent are terminated; 
Temporary Storage Management is requested to output its buffer; 
statistics are taken by a link to the system Statistics program; on a 
DOS system all files are closed; and a keypoint is taken by the Keypcint 
program. 

Control is returned to the operating system, with or without a dunp 
(depending upon the parameters specified in the shutdown request causing 
termination>. 

If an immediate shutdown is requested, tables are not loaded, 
terminals are not quiesced, and the programs specified in the PLT are 
not executed. 

HIGH-LEVEL LANGUAGE PREPROCESSOR 

The high-level language preprocessor program (DFHPRPR) prepares a high­
level language program for input to the Assembler. The assem~ler then 
generates the high-level language statements for CICS/VS macro 
instructions for input to the high-level language compiler. 

The input and output data sets are opened and the source records 
read. The first 16 columns of each record are scanned for -DFH- or 
·CALL·. If this scan fails then the source record is written out with a 
REPRO card preceding it. DL/I calls are changed to CICS/VS calls; CICS 
macro instructions are left unchanged except for some conversions from 
hexadecimal to decimal and some systematic changes of the prefix DFH. 
An END statement is appended to the output. 

COMMAND LANGUAGE TRANSLATOR 

The Command language translator is a utility program (DFHEXP) which runs 
off-line to translate CICS/VS application programs using the command 
level interface. It converts the EXEC statements into CALL statements 
in the language in which the EXEC CICS statements are embedded. 

There are four versions: 

• as COBOL 

• as PL/I 

• DOS COBOL 

• DOS PL/I 

The translator manages storage by creating a stack from a single area 
allocated at the start of the program. 

Since the input is free format the translator moves input into a 
buffer area that can hold input spanning two or more input records. The 
analysis of the source is table driven. The statements are first parsed 
at the highest level; that is, constructions of the form: 
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EXEC CICS function ••• termination 

are recognized. Reywords and options are then recognized and tae 
keywords and parameters converted to a string of bits. Duplicate 
keywords are detected during this scan. 

The replacement string for each EXEC CICS co~mand is built up in 
another string. In the case of PL/I, the replacen.ent field will contain 
a single CALL statement. In the case of COBOL, the string will contain 
a series of MOVE statements followed by a CALL statement. 

Errors in the source may be detected. spelling corrections are made 
to the source, and then unrecognizable or duplicate keywords and options 
are ignored. The preprocessor produces error diagnostics which appear 
on the output listing. 

SYSTEM LOG/JOURNAL UTILITIES 

These utilities are used to preformat magnetic tapes or disk extents to 
be used as system logs or journals. They also allow the user to place 
an end-of-file mark on magnetic tapes to be used as journals, following 
an abnormal system termination. 

FORMAT TAPE 

To prevent invalid recovery due to erroneous data on the System Log, all 
tape volumes used for this purpose should be pre-formatted using the 
format tape program (DFHFTAP). Formatting magnetic tapes facilitates 
finding the end of file if the system terminates abnormally without 
writing an end-of-file mark. This function can be performed by the 
stand-alone program DFHFTAP, which provides the following services: 

• Opens message data set 

• Acquires 32K of storage for a record area 

• Opens tape volume and writes binary zero records 

If any of these services cannot be performed successfully, a message 
is returned and the program is terminated. Otherwise, binary zeros are 
written until the end-of-file condition is encountered or an I/O error 
occurs. If an I/O error occurs, no recovery of the write error is 
performed and no more formatting occurs. The volume is closed and 
another volume is requested. If no other volume is to be formatted, the 
program is terminated. If end of file occurs (normal end), the volune 
is closed and another volume is requested. If no other voluree is to be 
formatted, the program is terminated; otherwise, processing continues 
with opening and writing of records until all volumes have been 
formatted. 

TAPE END OF FILE 

The tape end-of-file program (DFHTEOF) is run as a standalone program or 
attached by the System Initialization program (DFHSIP) during the 
initialization phase of an emergency restart. It performs the following 
functions: 
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• Verification of tape volumes 

• Verification of log records collected as part of CICS/VS run before 
system failure 

• writing end of file 

The log volume is opened and verified. If an incorrect volume is 
mounted, volume swapping takes place until either the correct volume is 
mounted or swapping is discontinued without finding the correct volume. 
In the latter case, the program is terminated. 

As the file is processed, the label records of blocks on the file are 
checked to verify thay they are in ascending sequence. Verification of 
these label records is performed as follows: 

• Creation date equal to or greater than that specified on the volume 
label. 

• Volume sequence number equal to or greater than that specified on the 
volume label. 

• Run start time equal to that specified on the volume label. 

The end of valid log data is assumed under either of two conditions: 

• Verification fails during validation of label records. 

• Two consecutive I/O errors are encountered. 

If either of these conditions occurs, the tape volume is cackspaced 
over the appropriate number of records and an end-of-file record is 
written. 

DUMP UTILITY 

The output from Dump Management, generated during the execution of 
CICS/VS, is formatted and printed by the dump utility program CDFHDUP). 
This program operates in batch mode while one of the dump data sets is 
closed. Each area, program, and table entry is identified, formatted, 
and printed separately, with both actual and relative addresses to 
facilitate analysis. The user can select single or double spacing of 
dumps when the dump utility program is executed. 

TRANSACTION BACKOUT PROGRAM 

The Transaction Backout program CDFHTBP) is invoked by System 
Initialization in the event of an emergency restart. It reads backout 
data from the restart data set, previously written there by the Recovery 
Utility program. 

The Transaction Backout program reads data from the restart data set. 
~his data comprises the task, message, DL/I, and file backout tables, 
and transaction backout data. 

The Transaction Backout program saves messages for in-flight tasks 
and unresponded-to output messages in a Temporary Storage user message 
cache. Each message is stored under the identification DFHMxxxx, where 
xxxx is the terminal identification, of the terminal to which it belongs 
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and is available to the user. Output nessages for which no ~ositive 
response was found are also placed in Temporary Storage whence Terminal 
Management can fetch them for re-presentation. 

Data is read using the Keypoint program; Storage Management is 
invoked to acquire and free storage areas: user-written exits, it 
present, are given control; and Transient Data Management is used to 
write messages, which also go to the operator console. 

FORMATTED DUMP 

The Formatted Dump Program will be invoked by abnormal termination of 
CICS/VS, by specification of DUMP at CICS shut-down time, or by the 
issue of a CSMT SNAP command by the Master Terminal Operator. 

The output of the Formatted Dump Program can be in one of three 
forms, depending on the specification made either at CICS start-up using 
one of the start parameters, or at system initialization by the FDP 
parameter of the DFHSIT macro. The three forms of output thus specified 
are: 

1. A dump of the supervisor and CICS partition [DUMP], 

2. A dump of the CICS partition only [PDUMP], or 

3. A dump of the CICS partition [PDUMP] followed by a series of control 
blocks, each dumped in as logical an order as possible. Fields to be 
highlighted in each control block will follow the hexadecimal dump of 
the appropriate control block. 

The Formatted Dump Program (DFHFDP) consists of three modules: 
DFHFDA, DFHFDB, and DFHFDC. 

DFHFDA is the control module of the FDP, a~dVacts as an/~nterface 
module to CICS/VS and the operating system. "It has only one entry point 
which is used for taking a dump with or without formatting. It contains 
all system-dependent code and output routines. It also contains the 
code which is to be executed at CICS initialization tine. According to 
the option selected at CICS start-up time, DFHFDA will issue DUMP, or 
issue PDUMP and return, or issue PDUMP" call DFHFDB and return. 

The main routines and subroutines of DFHFDA are: 

• Initialization (at CICS/VS start-up) 

• Main dump routine 

• Sub-routines used by DFHFDB 

• First level program check handler 

• Second level program check handler 

• Initial working storage area 

• Communication area for DFHFDP (DFHFDPDS) 

DFHFDB is the module which performs the bulk of the work in producing 
the formatted dum~. It consists mainly of an interpreter which 
"executes" the text contained in DFHFDC. It calls DFHFDA to perform all 
operating system-dependent functions, and to perform the actual 
formatting of the output. The functions of its main routines are: 
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• Initialization - reinitializes the necessary areas of the 
interpreter so that the program is serially reusable. 

• Primes the interpreter by starting it with a ~ointer to the 
Common System Area (CSA) and the text string for the CSA, which 
must be the first string in DFHFDC. 

• Queue scan routine - this is the ·scheduler" of the interpreter: 
it decides which control block should be processed next. 

• Work element preparation ~ having decided which control block is 
to be processed next, generates the necessary ~ointers and 
control information. 

• IFETCH - fetches the operation code of the next descriptor and 
branches to the appropriate descriptor processing routine. 

• Descriptor processing routines 

• Termination processing routines 

• Error processing routines 

Module DFHFDC contains the text which is interpreted by DFHFDB, and 
consists of two CSECTs. The first of these contains fixed length 
entries, one for each type of control block to be dumped, and acts as an 
index to the second CSECT which contains the text strings, one for each 
control block type. The text strings contain "instructions· which 
describe to the interpreter where it will find pointers to other control 
blocks, which fields should be formatted, etc. All lengths and offsets 
used in DFHFDC are determined from the appropriate DSECT, so that any 
change of position or length in a DSECT will be effected in the 
Formatted Dump Program by reassembly of DFHFDC only. A change of type, 
however, from character to hexadecimal for example, would require a 
source change to DFHFDC. 

Chapter 10. System Support 143 





Chapter 11. Application Services 

CICS/VS provides several functions designed to perform services closely 
associated with user applications. These services rely on CICS/VS 
system management functions to achieve their objectives and can be 
considered as logical extensions to the user-written application 
programs. The application services are: 

• Basic mapping support 

• Data Interchange Program 

• 2260 compatibility 

• Command Interface 

• Built-in functions 

BASIC MAPPING SUPPORT 

The Basic Mapping Support (BMS> function allows the CICS/VS application 
programmer to have access to input and output data streams without 
including device-dependent code in the CICS/VS application program. 

Maps are assembled offline using CICS/VS macro instructions. The 
user defines and names fields and groups of fields that can be written 
to and read from the devices supported by BMS. The assembled maps 
contain all the device-dependent control characters necessary for the 
proper manipulation of the data stream. 

Associated with each map is a table of field names that is copied 
into each application program that uses the map. Data is passed to and 
from the application program under these field names. The application 
program is written to manipulate the data under the various field names 
so that alteration of a map format does not necessarily lead to changes 
in program logic. New fields can be added to a map format without 
making it necessary to reprogram existing applications. 

Output data may be supplied from the application program by placing 
the data in the table under the appropriate field name. As an 
alternative, output maps can contain field default data that is sent 
when data supplied by an application program is not present. This 
facility permits the specification of titles, headers, etc., for output 
maps. 

Optionally, displaying all the default data can be suppressed by the 
application program for any output map. Each time a map is used, the 
application program can temporarily modify the attributes of any named 
field in the output map. Output map fields with no field names can 
contain default data, but the application program cannot replace the 
default data or modify the attributes of unnamed fields. 

For input, the user assembles a map defining the fields that can be 
written to and received from a particular device. Any data received for 
a particular field is moved across using the field name in the symbolic 
storage definition for the map. Pen-detectable fields defined in an 
input map are flagged as detected if present in a 3270 input streare. An 
input map for a particular case can specify a subset of the fields 
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potentially receivable; any fields received and not represented in that 
map are discarded. This permits the number of keyable and selectable 
fields from a map to be changed without making it necessary to reprogram 
applications that currently receive data from the map. 

Maps are stored in the CICS/VS program load library or, in the case 
of assembler language, can be coded in the application program. When a 
map stored in the program load library is referenced by BMS, a copy is 
automatically retrieved by CICS/VS without application program action. 
Multiple users of a map contained in the program load library share a 
single copy in main storage. 

BMS permits any valid combination of field attributes to be specified 
by the user when generating maps. Inclusion of BMS in CICS/VS is a 
system generation option and its inclusion does not prevent the 
application program from accessing a particular device in native mode 
(without using BMS). Intermixing EMS and native mode support for a 
terminal from the same application program may yield unpredictable 
results,. When using mixed mode support, it is the user's responsibility 
to ensure correct construction and interpretation of native mode data 
streams. 

BMS permits the application program to pass a native mode data stream 
(that has already been read in, and provided the screen has been 
formatted if a 3270 is being used) and to interpret this data stream 
according to a given input map. This facility allows data entered with 
the initial reading of a transaction to be successfully mapped using 
BMS. 

Basic Mapping Support provides the following services: 

• Message routing 

• Terminal paging 

• Device independence 

MESSAGE ROUTING 

This service permits the application program to send an output message 
to one or more terminals not in direct control of the transaction. The 
message is automatically sent to a terminal if the terminal status 
allows reception of the message. If a terminal is not immediately 
eligible to receive the message, the message is preserved for that 
terminal until a change in terminal status allows it to be sent. The 
message routing function is used by the CICS/VS message-switching 
transaction. 

TERMINAL PAGING 

This feature allows the user to prepare more output than can be 
conveniently or physically displayed at the receiving terminal. The 
output can then be retrieved by pages in any order; that is, in the 
order they were prepared or by skipping forward or backward in the 
output pages. 

Terminal paging also provides the ability to combine several small 
areas into one area, which is then sent to the terminal. This enables 
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the user to prepare his output without regard for the record size 
imposed by the output terminal. 

CICS/VS provides the terminal operator with a generalized page 
retrieval facility that can be used to retrieve and dispose of pages. 

DEVICE INDEPENDENCE 

This feature allows the user to prepare his output without regard for 
the control characters required for message heading, line separation, 
etc. Input to device independence consists of a data string with 
optional new-line characters. 

Device independence divides the data string into lines no longer than 
those defined for the particular terminal. If new-line characters 
appear occasionally in the data string to further define line lengths, 
they are not ignored. CICS/VS inserts the appropriate leading 
characters, carriage returns, and idle characters and eliminates 
trailing blanks from each line. 

CICS/VS allows the user to set horizontal and vertical tabs on those 
devices which support the feature (for example, 3767 and 3710). For 
such devices, CICS/vS supports data compression inbound and data 
compression outbound, based on the tab characteristics in the data 
stream under control of the appropriate maps. 

BMS MODULES 

Basic Mapping Support consists of a number of modules, each of wbich has 
interfaces with other BMS modules, CICS/VS management components, and 
application programs. The maps that are handled by CICS/VS BMS may be 
new maps, created to use CICS/VS BMS mapping capabilities, or old maps, 
created for pre-Vs BMS. 

Pre-VS BMS Mapping Module 

The pre-VS BMS Mapping Module (DFHBMSMM) is called in response to 
requests for BMS services code in the form established for versions of 
CICS released before CICS/VS. 

A pre-CICS/VS DFHBMS TYPE=IN, MAP, or OUT macro request by an 
application program communicating with a 3270 terminal passes 
information, in the TCA, through Program Management to DFHBMSMM. 

A CICS/VS DFHBMS TYPE=IN, MAP, or OUT macro instruction using pre­
CICS/VS maps and DSECTs to communicate with a 3270 terminal passes 
information, in the TCA, through the Mapping Control program to 
DFHBMSMM. Maps are either passed by the application program or loaded 
by DFHBMSMM. 

The address of a Terminal Input/Output Area (TIOA) is supplied by the 
application program for ~YPE=MAP or TYPE=OUT requests and by Terminal 
Management for 'l'YPE=IN. Terminal Management is used to read the data 
for a TYPE=IN request. 

DFHBMSMM communicates with storage Management to obtain and release 
work areas and buffers for mapping operations, and communicates with 
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Program Management to load and delete maps required for mapping 
operations. 

Data stream Build 

The Data Stream Build program (DFHDSB) addresses the page nuffer, which 
was composed by the Page Build program. The page buffer contains lines 
of output data that are to be written to a terminal other than a 3210. 
The following functions are performed by the Data Stream Build prograrr 
on the data in the page buffer: 

• Truncates trailing blanks within data lines. 

• Substitutes strings of physical device control characters for logical 
new-line characters that terminate each line of data. 

• Provides a function management header (FMH) for some VTAM-supported 
devices. 

• Allows horizontal and/or vertical tab processing. 

DFHDSB is entered from the Page Build program to process the page 
buffer. For TYPE=NOEDIT, page buffer compression is skipped and control 
is given to the Terminal Page Processor. If not TYPE=EDIT, the 
appropriate device control characters for the target device are selected 
for substitution. After compression of the page buffer data, DFHTPP is 
called to provide disposition of the page. 

Non-3270 Input Mapping Program 

The Non-3210 Input Mapping program (DFHIIP) is called in response to 
requests for BMS services involving terminals other than 3210 devices. 

A DFHBMS TYPE=IN or TYPE=MAP request by an application program 
communicating with other than a 3210 terminal passes information, in the 
TCA, through the Mapping Control program to DFHIIP. 

The map required for an operation is either passed by the application 
program or loaded by DFHMCP. 

The address of a Terminal Input/Output Area (TIOA) is supplied by the 
application program for TYPE=MAP and by Terminal Management for TYPE=IN. 

Normally Terminal Management is used to read the data for a TYPE=IN 
request. DFHIIP calls Storage Management to obtain and release buffers 
for mapping operations. For the Batch logical unit, if INBFMH=DIP is 
specified in the PCT entry for the transcation code, the Data 
Interchange program is used to read the data. 

Mapping Control Program 

The Mapping Control program (DFHMCP) is the interface between 
application programs and the modules which perform mapping, message 
switching, page and text building, device-dependent output preparation, 
and message disposition to terminals. temporary storage areas, or the 
application program. 

This program is entered when an application program issues a DFHBMS 
request for Basic Mapping support services. It may also be called by 
Task Management to process a Deferred Work Elerrent (DWE) if an 
application program terminates and there are partial pages in storage or 
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the Message Control Record (MCR) created during execution of the task 
has not been placed in temporary storage. 

The expansion of ttte DFHBMS macro instruction and the application 
program insert data into fields in the TCA. The following information 
is returned to the requestor in fields of the TCA: error codes, page 
overflow information, and a list of completed pages (if TYPE=RETURN ~as 
specified in the request). 

A Terminal Management DFHTC TYPE=SAVE macro instruction is issued if 
TYPE=SAVE was specified in the DFHBMS macro instruction. 

The Mapping Control program communicates with Temporary storage 
Management to output the MCR for routed or stored messages (TYPE=ROUTE 
and/or TYPE=STORE was specified). A DFHTS TYPE=PURGE macro instruction 
is issued to request that a message be purged from temporary storage if 
a DFHBMS TYPE=PURGE request is issued. 

The Mapping Control program communicates with Storage Management to: 

• Acquire and free storage in which the MCR is built (TYPE=PAGEOUT 
after TYPE=STORE and/or TYPE=ROUTE) 

• Acquire and free storage in wkich to copy the message title 
(TYPE=ROUTE,TITLE=symbolic address or YES) 

• Acquire storage to build Automatic Initiate Descriptors (AIDs) for 
non-routed message or routed messages to be delivered immediately 
(TYPE=PAGEOUT) 

• Acquire a BMS work area (OSPWA) at the time of the initial EMS 
request 

• Acquire and free an area used for user request data if a TYPE=PAGEOUT 
must be simulated before processing the user's request 

• Free the returned page list (TYPE=PURGE) 

• Free map copies if TYPE=PAGEOUT and pages were being built in 
response to TYPE=PAGEBLD requests 

• Free Terminal Type Parameters (TTPs) (TYPE=PAGEOUT) 

The Mapping Control program communicates with Program Management to: 

• Load and delete map sets 

• Link to the Page Retrieval program to process one or more pages of a 
message if TYPE=PAGEOUT and CTRL=RETAIN or CTRL=RELEASE 

• Abnormally terminate a task if uncorrectable errors occur 

• Link to the BMS Mapping Module (DFHBMSMM) if a pre CICS/VS map is 
loaded 

The Mapping Control program communicates with Time Management to: 

• Initiate transaction CSPQ 

• Obtain the current time of day, which is then used to tirne-starop AIDs 
for routed messages 

Chapter 11. Application Services 149 



• Initiate transaction CSPS for messages to be delivered at some future 
time 

The Mapping Control program communicates with Task Management to 
schedule transaction CSPG for every terminal that is to receive a 
routed message to be delivered immediately. Transient Data Management 
is used to send error and informational messages to the master terminal. 

Route List Resolution is used to collect terminals from a user­
supplied route list or from the entire TCT by terminal type, and build a 
Terminal Type Parameter (TTP), which controls message building, for each 
terminal type. It is also used to build a one-element TTP for the 
originating terminal. 

3270 Mapping 

The 3270 Mapping program (DFHM32) is called in response to requests for 
BMS services involving terminals of the 3270 Information Display System, 
3650 -3275 Host conversational system, and 3790 - 3270 Emulator. 

A DFHBMS TYPE=PAGEBLD, TEXTBLD, OUT, STORE, or RETURN macro request 
by an application program communicating with one of these terminals 
passes information, in the TCA, through the Mapping Control program and 
the Page and Text Build program to the 3270 Mapping program. 

A DFHBMS TYPE=IN or TYPE=MAP macro request by an application program 
communicating with a 3270 terminal passes information, in the TeA, 
through the Mapping Control program to The 3270 Mapping program. 

Maps are either passed by the application program or loaded by the 
Mapping Control program. 

The address of a Terminal Input/Output Area (TIOA) is supplied by 
Terminal Management for 'IYPE=IN requests and by the application program 
for all other requests. Terminal Management is also used to read the 
data for a TYPE=IN request. 

The 3270 Mapping program communicates with Storage Management to 
obtain and release buffers for mapping operaticns. All output requests 
are sent to a designated destination by the Terminal Page Processor. 

Page and Text Build 

The Page and Text Build program (DFHPBP) processes all BMS output 
requests (DFHBMS TYPE=OUT. STORE, RETURN, or PAGEOUT). It performs the 
following functions: 

• positions tae data in the page, either by actually placing it in a 
buffer or by copying it and adjusting the map for a 3210 
(TYPE=PAGEBLD) 

• places the data into the page buffer or, for the 3270, copies it and 
generates a map (TYPE=TEXTBLD) 

• inserts device dependencies for other than 3270 Information Display 
System devices 

The Page and Text Build program is entered from the Mapping Control 
program to process all BMS output requests. It is called once tor each 
Terminal Type Parameter (TTP) on the TTP chain. The Page and Text Build 
program returns control to the Mapping Control program when request 
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processing is complete, or when the page must be written out before a 
TYPE=PAGEBLD request can be processed and an OFLOW=syrnbolic address 
operand was specified. 

For a TYPE=PAGEBLD request for a 3270, the map is copied and chained 
to the TTP,. For a TYPE=TEXTBLD request for a 3270, a dummy map is 
created and chained to the TTP. When a page is complete, control is 
given to 3270 Mapping (The 3270 Mapping program), which combines the nap 
copies chained to the TTP and maps the data. 

The Page and Text Build program communicates with storage Management 
to: 

• Acquire and free buffers in which pages are built 

• Acquire storage for a copy of the user's data and map for 
TYPE=TEXTBLD or TYPE=PAGEBLD 

For 3270s the user"s data is copied only if routing is being used or 
if SAVE was specified. If the data is copied then one GETMAIN is 
used for both map and data. 

The Page and Text Build program requests Program Management to 
abnormally terminate a transaction (DFHPC TYPE=ABEND) if certain 
uncorrectable errors occur. 

A TYPE=TEXTBLD request for a 3270 causes a map set consisting of one 
dummy map to be passed to 3270 Mapping (The 3270 ~apping program). The 
map has one field with attributes FREEKB and FRESET. If the page is 
being constructed for a 3270, control is given to The 3270 Mapping 
program to map the data and then to DFHTPP to output the page. 
Otherwise, device dependencies are inserted in the page and control is 
given to the Terminal Page Processor to output the page. 

Route List Resolution Program 

The Route List Resolution program (DFHRLR) builds Terminal Type 
Parameters (TTPs), which are the main blocks for building and outputting 
data in BMS. 

The Route List Resolution program is called by the Mapping Control 
program to determine the grouping of terminal destinations. If data is 
to be routed, DFHRLR groups the terminals in the user's route list by 
terminal type and builds a routing TTP for each type. The address of 
the first routing TTP in the chain of TTPs is placed in OSPTTP. If data 
is not to be routed, a direct TTP is built for the originating terminal 
and its address is placed in OSPDTTP. 

The Route List Resolution program communicates with Storage 
Management to acquire storage for the TTP. Program Management services 
are requested by issuing a DFHPC TYPE=ABEND macro instruction if certain 
uncorrectable errors occur. 

Terminal Page Processor 

The Terminal Page Processor (DFHTPP) puts completed pages to a 
destination specified in the BMS output request (TYPE=CUT sends to the 
originating terminal; ~YPE=STORE directs to Temporary Storage; and 
TYPE=RETURN directs to a list of completed pages that are returned tc 
the application program). 

Chapter 11. Application Services 151 



Tbe Terminal Page Processor is entered from 3270 Mapping for 3270s, 
from FASTER 2260 Compatibility for FASTER 2260 compatibility output, and 
from Data Stream Build for other devices,. 

TbeTerminal Page Processor communicates with Storage Management to 
obtain: 

• Tbe return list (to store tbe address of completed pages to be 
returned to the programmer) 

• Deferred Work Elements (OWEs), which ensure that message control 
information is written to disk even if the programmer neglects to 
issue a DFHBMS TYPE=PAGEOUT request 

• Storage for a list that correlates pages on temporary storage with 
the logical device codes for which they are destined. 

Temporary Storage Management is used to store pages and the Message 
Control Record (MCR) for messages stored on Temporary storage. The 
Terminal Type Parameter (TTP) controls the formatting of a message for a 
particular ter;minal type, for examp1e, 2741. 

Terminal Page Cleanup Program 

The Terminal Page Cleanup program (DFHTPQ) checks the chain of Automatic 
Initiate Descriptors (AIDs) to detect and delete AIDs that have been on 
the chain for longer than the purge-delay time specified at system 
generation (DFHSG PROGRAM=BMS,PRGDLAY=hhmm). 

The Terminal Page Cleanup program is initiated the first time by the 
Mapping Control program using Time Management. Thereafter, it 
reinitiates itself. 

The program also calls Storage Management to free AIDs which have 
been purged and to acquire storage for notification messages. Transient 
Data Management is used to send notification messages. Time Management 
is used to obtain the current time and to reinitiate this task. The 
Terminal Page Cleanup program communicates with Temporary storage 
Management to retrieve and replace Message Control Records (MCRs) and to 
purge messages. 

Page Retrieval Program 

The Page Retrieval pr~graro (DFHTPR) processes messages built by BMS and 
placed in Temporary Storage. 

The Page Retrieval program is entered from Program ~anagement to do 
one of the following: 

• Display the first page of a routed message 

• Display subsequent pages of a message at a terminal for whicb 
TYPE=PAGEOUT,CTRL=AUTOPAGE was specified 

• Process paging commands from a terminal 

• Process transaction CSPG when it is entered at the terminal 

• Purge a message displayed at the terminal if the terminal is in 
display status and other than a paging command is entered at the 
terminal 
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The Page Retrieval program is entered from the BMS Mapping Control 
program to display the first page of a message originated at the 
terminal,. If CTRL=RETAIN was specified in the BMS request, the Page 
Retrieval program reads from the terminal and processes paging commands 
until other than a paging command is entered. 

The Page Retrieval program communicates with storage Management to: 

• Acquire and free Message Control Blocks (MCBs) 

• Free terminal page storage and Message Control Record (MCR) storage 

• Acquire storage for informational and error messages to be sent to 
the destination terminal and the master terminal 

• Free an Automatic Initiate Descriptor (AID) taken off the AID chain 

• Acquire and free storage for a route list constructed in response to 
a COpy command entered at a terminal 

• Acquire a TIOA into which to place a device-independent page when 
performing the COpy function 

Temporary Storage Management is used to retrieve and replace MCRs and 
to retrieve and purge pages. Basic Mapping Su~port is used to display 
error and informational messages at a requesting terminal and to send a 
page to the destination terminal in the COpy function. Task Management 
is used to retain exclusive control of a MCR while it is being updated. 

The Page Retrieval program communicates with Time Management during 
error processing when a Temporary storage identification error is 
returned while attempting to retrieve a MCR. Up to four retries (each 
consisting of a one-second wait followed by another attempt to read the 
MCR) are performed. (The error may be due to the fact that an MCR has 
been temporarily released because anotBer task is updating it. If so, 
the situation may correct itself, in which case a retry is successful.) 

Terminal Management is used to read in the next portion of terminal 
input after a page or informational message is sent to the terminal when 
TYPE=PAGEOUT,CTRL=RETAIN was specified. Transient Data Management is 
used to send error or informational messages to the master terminal. 

The Terminal Output macro instruction (DFHTOM) is issued to provide 
an open subroutine that puts a 'completed page out to the terminal. 

Terminal Page Scheduling Program 

The Terminal Page Scheduling program (DFHTPS) processes messages that 
have been scheduled for delayed delivery,. An Automatic Initiate 
Descriptor (AID) is built and scheduled for every terminal specified in 
the Message Control Record (MCR) that Time Management provides. 

The Terminal Page Scheduling program is called by Program Management 
at the time when a delayed message is to be sent. The program also 
calls Time Management to obtain the Message Control Record (MCR) that 
has the IDs of all terminals that are to receive the message. The 
Terminal Page Scheduling program communicates with Temporary storage 
Management to replace the MCR, since Time Management released the MCR 
while retrieving it. 

Time Management has created an Interval Control Element (ICE) for the 
time-dependent request that is now to be serviced. The Terminal Page 
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scheduling program refers to many fields of the MCR (supplied using Time 
Management) when building the AIDs required for the message. 

The Terminal Page Scheduling program communicates with Storage 
Management to acquire storage for the AIDs that it constructs. After 
the AIDs have been constructed, The Terminal Page Scheduling program 
communicates with Task Management to schedule the AIDs for processing. 

~ INTERCHANGE PROGRAM 

The Data Interchange program (DFHDIP) is invoked by the DFHDI CICS/VS 
macro, and is also invoked by BMS when dealing with a batch LU. For a 
RECEIVE operation the program will get a message from the Batch Logical 
Unit and, after removing any FMHs, pass the message and destination name 
to the application program. For all other requests (ADD, ERASE, REPLACE 
etc.) appropriate FMHs are built and transmitted to the Batch Logical 
Unit together with the user's message, if one is specified. 

Errors (other than set-up errors) are signalled to the user by return 
codes. set-up errors cause a CICS/VS abnormal termination. 

2260 COMPATIBILITY 

Under BTAM, the user can run his currently operational 2260-~ased 
transactions from a 3210 Information Display System. This facility is 
known as 2260 compatibility. 

During CICS/VS system generation, the user must request that 2260 
compatibility be included, thereby generating the necessary code to 
provide conversion of 2260 data streams from user-written application 
programs to the appropriate 3270 data stream format. When the 3270 
operates with a compatibility transaction, incoming data from the 3270 
is converted and presented to the user-written application program in 
2260 format. In most cases, no changes are required to the user-written 
program. 

Because 2260 compatibility is specified by transaction as well as by 
terminal, non-2260-based transactions have full access to all facilities 
of the 3270. 

The FASTER 2260 compatibility routines provide 2260 compatibility on 
a 3210 for users of the FASTER Language Facility (FLF). However, 2260 
compatibility is not available for 3270 support through VTAM. 

DFHFIP is invoked by ~errninal Management after each successful Read 
operation on a 3270 terminal that was defined as being FASTER 2260 
compatible. All input that is not in 3270 native mode (no SEA as a 
first character) is rearranged to provide to the application program 
only the data between the start-of-message indicator (SMI), if present, 
and the cursor. If a new-line character (NL) is encountered, the 
remainder of the 2260 logical line is dropped. 

DFHF2P is invoked by the BMS program for each page of output that is 
not in 3270 native mode and is destined for a 3270 that was defined as 
being FASTER 2260 compatible. The program arranges the output page to 
appear as it would on a 2260 by inserting user-defined SMI and NL 
characters in the data stream. 
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EXEC INTERFACE PROGRAM 

When Program Management loads an application program that has been 
translated by the command language translator, the EXEC interface 
program is invoked. This initializes the command-level interface 
environment which involves setting up up the EXEC interface structure 
(which is used for housekeeping). and the EXEC interface block(which is 
used by the application program). The EXEC interface program then 
invokes the application program. 

When the application program reaches the expansion of an EXEC CICS 
command the EXEC interface program will be called. passing parameters 
according to the keywords and options on the EXEC CICS command. The 
EXEC interface program branches to separate routines according to the 
operation used. These routines contain calls to the CICS/VS modules. 

When the response from CICS/VS is other than the normal expected 
response an exceptional-condition handler gains control. This routine 
provides the linkage to the locations set up in the EXEC CICS CHECK 
command. 

Finally the Interface program returns to the application program. 

BUILT-~~ FUNCTIONS 

Several commonly used functions are available to the application 
programmer through the use of CICS/VS macro instructions. These are 
functions that generally were coded as separate subroutines by the· 
programmer. Tnese capabilities. referred to as built-in functions, are 
as follows: 

• Table search 

• Phonetic conversion 

• Field verify/edit 

• Bit manipulation 

• Input formatting 

• Weighted retrieval 

The Built-In Functions program (DFHBFP) may be generated with either 
(or both) of two options: (1) the basic set, which includes Table 
Search, Phonetic Conversion. Field Edit, Field Verify, Bit Manipulation, 
and Input Formatting; and (2) Weighted Retrieval. If generated, any of 
these functions can be called by any application program. 

When the Built-in Function are used in an a~plication program, the 
symbolic storage definition for the communication area of the Built-In 
Functions program must by copied into the comrr.on control communication 
area of the application program communication section of the program's 
TCA. This copying is achieved by issuing a DF'HBFTCA macro instruction, 
which must immediately follow the statement that copies the 1CA and the 
user's definition of a TWA. if any, in the application program. 
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Built-in Functions are requested by DFHBIF macro instructions, which 
establish fields in the requesting program's TCA for communication with 
the Built-in Function program. 

TABLE SEARCH 

The table search built-in function provides the application program with 
the means of conveniently searching a table for a specific entry and 
having some value within that entry returned. The user can elect to 
have a default value returned if the desired entry is not in the table. 

PHONETIC CONVERSION 

The phonetic conversion built-in function provides the CICS/VS user with 
the capability of converting a name into a partial key, which can then 
be used to access a data base name file. The key produced is based upon 
the sound of the name. This means that names that sound similar but are 
spelled differently, generally produce like keys. For example, the 
names SMITH, SMYTH, and SMYTHE produce a phonetic key of S530. 
Likewise, the names ANDERSON, ANDRESEN, and ANDRESENN produce a phonetic 
key of A536. A CICS/VS subroutine to convert keys in a similar manner 
is provided for use by offline programs. Together, these facilities 
allow the CICS/VS user to organize files of names so that they can be 
accessed by names that may be misspelled, mispronounced, or 
misunderstood. 

FIELD VERIFY/EDIT 

The field verify function enables CICS/VS application programmers to 
verify the contents of a data field as either alphabetic or numeric and 
brancn to the appropriate routine. Any field can be checked for the 
following: 

1. Entirely alphabetic: blanks or A-Z 

2. Entirely EBCDIC digits: 0-9 

3. Entirely packed decimal (COMPUTATIONAL-3 in ANS COBOL or FIXED 
DECIMAL in PL/I). 

The field edit function allows the application program to pass a 
field containing EBCDIC numbers intermixed with other values and receive 
a result with all non-numeric characters removed. The result can be in 
EBCDIC format. 

BIT MANIPULATION 

The bit manipulation function allows the high-level language program to 
set or test the value of one or more bits in a byte and to branch, 
according to the result. 
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INPUT FORMATTING 

This built-in function allows the application program to convert free­
format input from the terminal operator into a predefined fixed format 
that is more easily manipulated. The free-format input can be 
positional or keyword oriented. If positional, the data must be keyed 
in a specific sequence; for example, last name, first name, middle 
initial. 

If the terminal input is keyword oriented, the application prograrr 
must define a set of symbolic keywords that identify the data to be 
entered. In addition, the user installation must define a keyword­
prefix character and a field-separator character. 

The symbolic keywords are defined within the application program, 
providing a high degree of dynamic flexibility when requesting input 
from the terminal. The keyword-prefix character and the field-separator 
character are defined for the entire system. 

WEIGHTED RETRIEVAL 

The weighted retrieval function allows the user to search a specified 
group of records on a VSAM data set (defined in the File Control Table), 
selecting only those records that are closest to the selection criteria 
be provides. Selection is made on the basis of a qualification weight 
developed for each record in the group of records being searched. 
Records are presented to the user in order of decreasing weight. 
Selection criteria can be fixed for a given transaction type, can depend 
upon variables entered from the terminal as a part of the transaction, 
or can include both fixed and variable factors. 

The weighted retrieval function is supported only for VSAM data sets 
defined in the File Control Table. The Weighted Retrieval built-in 
function communicates with storage Management and File Management. 
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