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Submitting a Recording Session 

 

 
Please invoke TFR by pointing your browser TFR bundle under Liberty Server. 

 

For example: 
 
http://112.113.114.115:9080/com.cicsrecorder.tfr 

 
Sign in using your CICS userid and password. 

 
 

 
 

 

 

http://112.113.114.115:9080/com.cicsrecorder.tfr
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TFR displays a list of all your saved sessions.  In the first time, the list is empty, of 
course.  You may search for sessions submitted by other users, though. 

 
 

 
 

 

We shall discuss the Session List page later.  Right now we would like to activate TFR, 
and begin a new recording session. 
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Click New Session in the dashboard.  TFR displays the Session Submission form.  If 
this is your first time submitting a recording session, the form is empty.  If you have 

already used the product, the form is initialized with the values from your previous 
session. 

 
Hover the mouse over the heading above each input field.  A tooltip with explanation 

pops up. 
 

 
 
In our example, you ask to record all tasks with Tranid T* or ED*, i.e. start with T or 

ED.  Alternatively (or in addition to Tranid), you may specify User ID, Terminal ID or 
any combination of them.  You may also choose to only record tasks that were sent to 

CICS from a particular IP Address, such as a Unix Web server.  If you click on „Myself‟, 
your own user id will be placed in the „Userid‟ field. 

 
Specify maximum duration of recording and maximum number of tasks to record.  The 

session will stop when one of them meets the goal, or the „Stop‟ button is pressed. 

 
You may also specify types of data content that should be recorded and saved as well.  

In other words, TFR will not merely record the fact that the program has issued an 
“EXEC CICS READ”.  It will also save the content of the record that has been read.  In 

our example, you chose "Commarea/Parm, VSAM Write, Read, Send/Receive, etc.".  
We shall discuss and understand the impact of this selection when we examine the 

results. 
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If you don‟t need recording results of all the tasks that match the selection criteria, 
and are only interested in tasks that abended or took unusually long time to complete, 

use the field: 
“Only retain tasks that abended or ran over ____ milliseconds (elapse)”. 

 

You may also choose to only retain tasks that reached a particular program or 

accessed a particular file or other resource.  For that, use the field: 
“Only retain tasks that invoked/accessed program/resource ________”. 

 

Enter a brief memo in the „Note‟ field. 
 

The form lists all the regions that are connected in the Sysplex or MRO.  Check the 
ones in which the recording is to take place.  Remember to include remote regions in 

which mirror tasks for the main task may run. 

 
Click the Begin Recording button to submit the session for execution. 
 

 

Recording has begun; TFR displays the session attributes.  At this moment in time, the 
number of tasks recorded in each region is still zero. 
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Now run the transactions you wish to record or ask your co-workers to run them.  
Click the „Refresh‟ button to see how the recording session progresses.  The 

“Duration” column and the task counts keep growing. 
 

 

 
 

 
At the time this screenshot was taken, 18 matching tasks started (and were recorded) 

in the three regions.  16 of them completed, and two are still running.  Several mirror 
tasks were recorded as well.  When TFR records a main task, it also records that task‟s 

mirror tasks and the started tasks that it creates. 
 

Please note that when your recording session is running, other users can submit their 
own sessions as well.  TFR is capable of handling multiple unrelated sessions at the 

same time.  Moreover, if a particular task matches the selection criteria of more than 
one session, it will be recorded and counted in each of the sessions. 

 
You cannot change the attributes of a running session.  If you need to change 

something, stop or delete the running session, and submit a new one right away. 
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If you wait till the end of the session (due to duration end, specified number of tasks 
filled or 'Stop' command), and then refresh again, you will see that the Stop and 

Refresh buttons have gone.  The font color has turned from red to black.  The task 
counts are now final, and will not increase anymore. 
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List of Recorded Tasks 

 

At any time during the executing of a session or after its completion, you can click the 
Tasks button and see the list of the tasks that were captured and recorded. 

 

 
 

Four colors are used by TFR in the task list. 
 
Black:  A regular task that completed. 

 

SaddleBrown:  A mirror task that was created for a main task that is 

being recorded.  A note specifies the task number of its originator task. 

 

Purple:  A task that was started by a recorded task.  In such a case it 

gets recorded even if its name does not meet the session selection 

criteria.  A note specifies the task number of its originator task. 

 

Red:  A task that is currently running.  Its color will change to one of 

the other three colors when it ends. 
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For a running session, the Task List page contains a „Refresh‟ button, since new tasks 
are being recorded and the list keeps growing. 

 
The following information is displayed for each task: 

 Start clock 
 Tranid 

 Userid 
 Elapsed time 

 Number of events recorded (CICS commands, program calls, database 
invocations etc.). 

 Facility (either terminal ID, MRO, Web, started task, JVMSERVER, socket and 
additional values). 

 Region Sysid. 

 Task number. 
 Notes. 

 
The Notes column contains additional information about the task: 

 Number of TCB switch that occurred during the lifetime of the task. 
 The task number of the originator task (if current task is a mirror or was started 

by another task). 
 Commarea length. 

 The PF key that was pressed to activate the task (on 3270 terminal). 
 The next tranid to run on that terminal (if this terminal ended with RETURN 

TRANSID). 
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Execution Flow and the event list of a Recorded Task 

 
Please press the Flow button next to one of the tasks and see its complete execution 

flow, i.e. all CICS commands, DB2 calls, and program invocations that were issued. 

 
We'll begin with a simple task that performed just a few CICS commands: 

 

 
 

For each CICS command you can see the name of the program, offset within its 
CSECT, the command name, major operand (such as file name, BMS map, queue 

etc.), elapsed time (in microseconds) before its execution (i.e. time spent in the 
program's code from the end of previous CICS command till the beginning of current 

command), elapsed time during the command execution and sequence number.  The 
Notes column displays the following information: 

 Command response code (EIBRESP) if it was not zero (for example, NOTFND, 
DUPREC, NOTOPEN, QIDERR, ITEMERR, PGMIDERR).  For DB2 SQL statements, any 

non-zero SQLCODE is shown here. 
 If a TCB switch occurred before the execution, a note “TCB switch”. 

 The word “External”, if the command was executed by an external global user exit. 
 “Invoc. #nnn” for LINK or CALL commands, counting the number of times the 

called program has been invoked during that task. 
 “nn times”.  CICS commands that executed multiple times in a raw with the same 

major operand are stored and shown as one event, with the duplication factor in 

the note column.  In our example, FREEMAIN command at the end of the task was 
performed three times. 
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CICS Commands that are not part of your program code, and were issued by CICS 

management modules on your task‟s behalf, are listed in SaddleBrown color.  If you 
prefer not to see them, click the „Hide Internal‟ button. 

 
Here is the event list of the same task after hiding these internal CICS commands.  

Please note the gaps in the sequence numbers and the change in the name of the 
button to „Show Internal‟.  Clicking it again will toggle back to the original display. 
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Events, for which TFR has attached a content record, are displayed in turquoise color. 
The line includes an appropriate button on the left with a title that suits the nature of 

the content (e.g. Record, Parm, Item, Map/TIOA, Commarea, Values, Abend Cntl).  
When pressed, TFR reveals the value of that record below the command. 

 
Below is the Event List after the Record of the READ command and Map/TIOA of the 

SEND MAP command were revealed.  Unprintable characters are shown as dots (.). 
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Click the Hex button to see the content as both EBCDIC and hexadecimal, in a format 
similar to the Hex command in ISPF Editor. 

 

 
 
 

Click the Hex button again to go back to character display mode. 
 

Click the Map/TIOA or the Record buttons again to hide the content altogether. 
 

The Next and Prev buttons move to the succeeding/preceding task of the same 
session. 

 

The Summary button displays the total number of times each significant command 
was performed during the lifetime of the task.  Summary is explained later.
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We now proceed to the event list of a more complex task.  But first, let‟s examine the 
related part of Task List page. 

 

 
 

 

The second task in the list is tranid TST1 that ran in terminal 0041, region T510.  It 

produced 346 events.  The following three lines describe mirror tasks (Facility=MRO) 
that were created for our main task in various regions.  Some of them are mirrors for 

the mirrors, i.e. “grandchild tasks” or “great-grandchild tasks” of the originating task. 
They all get recorded by TFR, each in its own region of deployment. 

 
When TFR displays the Event List of the originating task, all the events that occurred 

within its mirror tasks in all generations are merged into task execution flow, and all 
of them are listed in chronological order. 
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Let‟s click the Flow button of the first task. 
 

 
 
If the same CICS command occurs multiple times in a row, with the same operand, 

offset and EIBRESP, TFR combines them all into one line.  See seq. 245 – EXEC CICS 
SUSPEND.  There is a note “4 times”. 

 
If your task issues multiple READNEXT in a row, and the recording session was 

submitted without VSAM Read recording, TFR combines the events into one line. 
If the session did specify VSAM Read recording, each READNEXT is listed in a separate 

line, because each READNEXT needs its own Record button to show the content of the 

record. 
 

Please note that the list contains CICS LINK commands, Dynamic call and Static call 
commands, all displayed in red color.  On the left side of each of them, there is a 

clickable plus ( ) icon.  You may have noticed a gap in sequence column on the right 
after these red lines.  The skipped events occurred inside the called programs.  In 

other words, the initial display of the event list only shows events that occurred within 
the main program, i.e. nesting level zero. 

 
Also notice the dynamic call to program TST005T in seq. 205.  In preparation for that 

call, CICS performs five commands on behalf of your task: 
ADDRESS, LOAD, GETMAIN, PUSH HANDLE and GETMAIN. 

It‟s always good to know what happens behind the scene when our task runs. 
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Before delving into the called programs, let‟s first click the „Hide Internal‟ button to 
hide those CICS-inserted commands.  Now we can see more lines from the execution 

flow of our own code. 
 

Please examine the sequence column on the right.  The gap now consists of internal 
commands of CICS that are hidden, as well as commands that occurred inside linked 

or called programs. 
 

Seq. #6 is a LINK to PROGRAM(TST008T) and the note column says „REMOTE‟.  Let‟s 
expand the Commarea.  Its length is 74 bytes.  If you go back to the task list, you will 

notice that mirror task #110 in region A511 was originated by our task (#4329 in 
region T510), and has a note “CA Len: 74”.  Now the picture is clear: When the main 

task issued a remote LINK, a mirror task started in the other region. 

 

 
 
The second LINK to program TST008T was local (seq. 188; the 6th visible line).  It is 

followed by DEQ command in seq. 199 (the 7th line).  The red color of the LINK 
indicates that it can be expanded by clicking the plus ( ) icon on the left, in order to 

reveal the hidden events that occurred inside the linked-to program.  

 
Here is how the screen looks like after expanding the LINK command. 
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Sequence numbers 189-198 are visible now.  These are the events that occurred 

inside the linked program.  The column „Program‟ for these commands is indented to 

the right.  The red LINK line is now purple.  Like in Windows Explorer, the plus ( ) 
icon has turned into a minus ( ), indicating it can be collapsed.  The last command 

that took place in program TST008T was EXEC CICS RETURN (seq. 196), and is 
followed by the DEQ command (seq. 199) in the main program TST001T, that we have 

already seen. 
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We now click on the plus ( ) icon of the remote LINK in seq. 6.  Nesting level 1 opens 
up.   We further click on the plus ( ) icon in sequence 18, and open up nesting level 

2.  Similarly, nesting level 3 is opened by clicking in seq. 26.  But here we discover 
something new.  The background color of the display gets darker and darker with each 

level.  This was not the case when we opened up the local LINK in the previous 
example. 

 

 
 

Gray background indicates mirror nesting.  Every mirror is a separate task that runs 
on a different region, and begins with a “Start of task” event.  The region SYSID is 

shown in the operand column.  When the mirror task itself LINKs remotely, it creates 
a grandchild mirror, whose events are listed in a darker background. 

 
Please note, that mirror activity begins with the service program DFHMIRS issuing a 

LINK to the intended application program, using the same commarea that was passed 

from the caller. 
 

Scroll down the complete execution flow of the task and all its mirrors.  Examine 
content records that interest you, and get full understanding of what your task has 

been doing in all participating regions. 
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Naturally, every time a linked or called program returns, nesting level goes down, and 
program name indentation decreases.  When we return from a mirror, the background 

color gets lighter. 
 

There‟s an interesting fact to learn from following the process:  When control returns 
from a mirror task to its originator, the mirror task does not die; it just sits idle.  

There is no “End of Task” event at that point in time.  If the caller task links to the 
remote program once again, or another program in that remote region, the old mirror 

task will be re-utilized perform the linked program.  You can see it, because in the 
second call there is no “Start of task” event.  The execution of the remote program 

begins with DFHMIRS issuing a LINK to the desired application program. 
 

Only when the originating task reaches its completion, the mirrors that it had spawned 

come to their “End of Task” events as well. 
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Let‟s focus on the expansion of Dynamic call and Static call.  Please collapse the open 
link commands by clicking their minus ( ) icons. 

 
We expand the Dynamic call to program TST005T at seq. 205 (the 8th line in fully 

collapsed, hide-internal mode), and then the Static call from TST005T to TST004T 
(seq. 218).  The CICS LINK from TST004T to TST006T is still collapsed (seq. 225), and 

hence, events 226-228 are invisible. 
 

We don‟t see gray background, because the call was local, within the same region. 
 

Please note the “Goback” commands (seq. 234, 235) that TFR inserts at presumed 
points of return from called programs. 

 

 
 
 

Every time you click the plus ( ) icon, TFR expands one level.  At the top of the 
screen there is a button „Expand All‟ that you may click.  When you do, all nesting 

levels open up.  The button label changes to „Collapse all‟. 
 

Please pay attention to the events called “COBOL Label”.  These are names of 
paragraphs and sections that the application program had passed through.  Seq. #211 

shows that the given section was performed six times.  Cobol Labels are explained 
later in the book. 
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Color codes for the events 

 
Black: Regular CICS command, task start or task end. 

 

Red: A CALL or LINK that is collapsed and can be expanded by clicking the 

plus icon ( ) on the left.  It may also be a regular CICS command during 

which an external product interfered and inserted its own commands.  Here 

too, the commands that belong to the external product are exposed when 

the  icon is clicked. 

 

Purple:  A call or link that is expanded and can be collapsed.  The plus 

icon  has turned into a minus icon ( ).  It may also be a CICS command 

that was expanded, because an external product inserted commands during 

its execution. 

 

SaddleBrown: A command that was invoked for your task by CICS management 

modules.  Examples: When your program issues a dynamic call, CICS 

performs LOAD, PUSH HANDLE and POP HANDLE commands for you.  GETMAIN, 

FREEMAIN or WRITEQ TD commands are also inserted by CICS on various 

situations such as task abends.  These internal commands can be hidden by 

clicking the „Hide Internal‟ button. 

 

Navy: A COBOL paragraph or section that got invoked.  Display of COBOL 

labels is provided by TFR only for programs which were pre-compiled with 

TFR‟s preprocessor step. 

 

Cyan: A CICS command or a database operation (DB2 or Adabas) for which 

the record content was saved and is available for watching.  The Content 

button on the left can be clicked. 

A DB2 statement for which an SQL button can be clicked to view the full 

SQL, and a Values button to view the query‟s result set. 

 

DarkGreen: CICS command issued by a global user exit of an external 

product.  The command took place as part of the task, but was not part of 

the application code. 

 

 

Important:  The "Elapsed time during" of every CALL or LINK command is the sum of 
the elapsed times of all commands and code fragments of its descendants until the 

final return (or goback) to the caller.  It is not the time that it took to transfer control 
to the called program. 
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Filtering the Event List 

 

At the top of the Event list, there‟s a dropdown with the various CICS commands. You 
may select one of them to see only the commands of that group.  Others are hidden. 

Below is our Event List page with only “TS and TD Queue” commands visible. 

 

 



- 24 - 

 

And here is a portion of the display when “Program Control” group is selected: 
 

 
 

In addition to LINK, XCTL, LOAD and RETURN, the “Program Control” group also 
includes Dynamic Call, Static Call, Goback, Abend and Cobol Label. 
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Tracing the Value of COBOL or Assembler Program Variables 

 

When you create a new recording session, you may request value tracing for multiple 
variables from your program‟s working-storage or linkage section.  In such a case, 

whenever TFR records an event (CICS command or database call), it also saves the 

value of the selected record or columns.  The values are then shown in Execution Flow 
page. 

 
For the regular task recording shown earlier, TFR requires no compile, and runs on 

your existing code.  Variable Tracing, however, is only available for programs whose 
compile listing was given to TFR, for the purpose of building the working-storage map.  

 
Click the “Programs” tab in the main dashboard, to display the list of all programs 

whose working-storage map was uploaded to TFR, and the compilation timestamp. 
These are the programs that are currently available for Variable Tracing or full 

Working-Storage Snapshots.  In other words, these are the COBOL or Assembler 
programs whose compiler‟s SYSPRINT file was passed to TFR utility in order to upload 

the working-storage section mapping into TFR‟s dictionary.  For an Assembler 
program, it‟s the DFHEISTG DSECT. 

 

 

 
 
For each program whose working-storage mapping was uploaded to TFR Knowledge 

Base, TFR asserts that the compilation timestamp found inside the load module 
matches the timestamp of the compile listing used for building the storage mapping.  

If not, the load module‟s timestamp is shown in red letters.  This situation occurs 
when the storage mapping was built using one compile listing, but then the program 

was compiled once again without TFR‟s extra step that rebuilds the storage mapping. 
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Please invoke the “New session” submission form.  The dropdown box labeled 
“Program to trace variables” (in the bottom right side) contains all the programs that 

you found in the above list.   
 

 
 

 
Please select the program whose variables you wish to trace.  (It is not necessarily the 

initial program in the tasks to be recorded.  It can be a program that is linked to or 

called later). 
 

Like in the previous list of available programs, TFR asserts that the timestamp of the 
compile listing that was used to build the mapping matches the timestamp of the load 

module used by CICS.  If not, an alert box is displayed, and TFR would not let you 
choose this program. 

 
In response to your selection (when the timestamps match), TFR exposes two input 

controls: 
 

 A checkbox titled “Snapshot whole Working-Storage”. 
 

 A dropdown list titled “Variables to Trace”, populated with the names of all 
variables in the working-storage and in the linkage section of the program. 
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Here is the list of all working-storage and linkage section variables of program 
TST002T.  The list does not include variables that are defined inside COPY SUPPRESS. 

 

 
 

Group variables (like 01-level of structures) are not shown; only final nodes (that 
contain “PIC” and/or “COMP” are shown). 

 
Currently, you may select up to five variables from the list.  Don‟t forget to hold the 

Ctrl key pressed while you pick the fields with your mouse, so that multiple lines can 

be picked together. 
When ready, begin recording, run the transactions you wish to record, and examine 

their Event List page.  If the program whose variables you asked to trace has 
participated in the task, the event list contains an additional column on the right side.  

Its heading consists of the names of the traced variables. 
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In each row, the new column presents the value of these variables at that point in 
time, and in the same order they are listed in the heading.  In our example, the first 

two variables (CURRENT-GROUP and WS-LENGTH) are defined in the working-storage 

section.  Hence, their memory location is allocated right from the start of the 

Procedure Division, and always contains some value (though it might be some 
uninitialized “junk”).   

The other variables (ACCT-BANK-CODE and ACCT-BALANCE) are defined in the Linkage 

Section, as part of a DSECT called ACCT-REC.  That DSECT obtained addressability 

during event number 5, which was the following command: 
  EXEC CICS READ FILE('TSTACC  ') SET(ADDRESS OF ACCT-REC) 

   LENGTH(WS-LENGTH) RIDFLD(WS-KEY) GTEQ END-EXEC 

For that reason, during the first four events, instead of showing a value, TFR places a 

note “No Addr.”.  Starting with the fifth event, all four variables contain values, and 

TFR displays them. 
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Taking Full Working-Storage Snapshots 

 

In the “New Session” form, if you check the checkbox “Snapshot whole Working-
Storage”, then TFR will save a complete snapshot of the working storage after each 

event that occurs in the selected program.  In the Execution Flow page of the recorded 

task, TFR displays two additional buttons next to each event that had occurred within 
the traced program:  WS and ΔWS (i.e. “Delta Working-Storage“). 
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When you click WS, TFR opens up a row below the selected event, showing the 
complete working storage at the time of the selected event. 

 
When you click ΔWS, TFR opens up a row above the selected event, showing only the 

variables whose value changed between the selected snapshot and its predecessor.  
The columns “Value1” and “Value2” show the two values. 

 

 
 

This is a very powerful capability.  A developer can quickly figure out what happened 
during the run, and can easily compare the values to other instances of the same 

task. 
 

Please be advised, that the snapshot is taken upon the completion of the command.  
So if the event is a READ INTO(work-variable), then the storage snapshot taken for 

that event includes the values that had just been read. 
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Preparation for Program Variable Tracing 

 

In order to run basic task recording sessions, there is no need to recompile your 
programs.  However, if you wish to activate Program Variable Tracing, which was 

explained in the previous chapters, TFR needs the mapping of your program‟s 

working-storage and linkage sections; the location of each variable, its type and size. 
 

This is done by running program TFRMAPCB as an additional JCL step in your 

COBOL/CICS compile procedure, and passing it the COBOL compiler output (the 

SYSPRINT).  Please use the provided JCL procedure TFRPLIST as an example. 

 

In the COBOL compile step, make sure PARM contains the “MAP” attribute. 

 

Change //COB.SYSPRINT DD from SYSOUT=* into a temporary SYSDA file. 
 

//COB      EXEC PGM=IGYCRCTL,REGION=3M,COND=(4,LT,TRN), 

// PARM=('FLAG(W,W),RENT,MAP,OFFSET,NOLIST,NODYNAM,TRUNC(OPT)') 

. . . 

//SYSPRINT DD DSN=&&PRINT,DISP=(,PASS),UNIT=SYSDA,SPACE=(CYL,(3,1)) 

 

Add a step that prints the compiler listing: 
//COPY     EXEC PGM=IEBGENER 

//SYSUT1   DD   DISP=(OLD,PASS),DSN=&&PRINT 

//SYSUT2   DD   SYSOUT=* 

//SYSIN    DD   DUMMY 

//SYSPRINT DD   DUMMY SYSOUT=* 

 

After the LKED step, add a step that uploads your program storage layout to TFR 
Dictionary.  Provide it with the compiler‟s SYSPRINT that you had saved earlier. 

 
//MAPPING  EXEC PGM=TFRMAPCB,COND=(4,LT,COB),PARM='N,&MEM' 

//STEPLIB  DD   DISP=SHR,DSN=hlq.TFR.LOAD 

//INP      DD   DISP=(OLD,DELETE),DSN=&&PRINT 

//MAPPING  DD   DISP=SHR,DSN=&DATADICT 

//SYSPRINT DD   SYSOUT=* 

 

Parameter MEM is the name of your program. 

Parameter DATADICT is the name of TFR‟s trace file. 

 

If your data center already has a library where the latest compile listing of each 
program is saved, you can refrain from running the compile step.  Simply run program 

TFRMAPCB, and pass the listing member as the //INP DD. 
Please see JCL example in member JLISTING. 

 
For the listing of an Assembler program, please run utility TFMAPAS similarly. 
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Mapping a Content Record to an Associated Copybook 

 

Normally, records that are read and written to VSAM files or sent as commarea 
between programs are not mere streams of bytes, but rather a structure of fields 

defined in a separate COPY member. 

Using TFR‟s superb Mapping tool, you can see record content field by field, as defined 
in the associated record layout copybook. 

 
Needless to say, TFR can only map records using COBOL and Assembler copybooks 

that were uploaded into TFR‟s Storage Mapping Archive. 
 

Click “Mapping” in the main menu to see the list of uploaded copybooks. 
 

 
 

 
The next chapter explains how to upload copybooks into TFR‟s knowledge base. 

 
Let‟s learn how to map a record using one of the COBOL copybooks that was already 

uploaded. 
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Here is an Execution Flow page of a task that issued READNEXT, READ UPDATE and 
REWRITE to multiple records in file TSTACC. 
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Click the Mapping button next to the content.  TFR prompts you to enter the record 
layout name.  By default, the prompt field contains the name of the operand, because 

in most cases the operand is the DD name of a VSAM file. 
 

 
 

 

Enter the name under which the record layout structure was uploaded to TFR file (a 
process that will be explained soon), and click OK.  It must be one of the names listed 

under menu option “Programs”. 
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TFR displays the content record mapped field by field according to the structure 
definition. 

 
 

 
 

For each field you can see its level in the structure, name, occurs index, value (in 

displayable format), type, length and offset. 
 

Every field type is shown in a different color (group, char, binary, decimal, float).  

Fields which are defined inside a REDEFINES area are shown in gray background. 

 
TFR Mapping Tool supports unlimited levels of OCCURS within OCCURS and variable 

records that contain DEPENDING ON. 
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Uploading the Record Layout Structure 

 

In order to use the Mapping Tool, it is necessary to upload the record layout from a 
PDS member into TFR file.  For a COBOL copybook, this is done by running a batch 

utility using the provided JCL procedure TFRPMAP. 

 
//MYLIB  JCLLIB ORDER=hlq.TFR.USERSRC 

//TSTACC EXEC TFRPMAP,MAPPING=TSTACCNT 

//COB.IN DD DISP=SHR,DSN=HLQ.MYPROJ.SRC(TSTACC0) 

 

In case the copy member does not begin with 01-level, add the parameter “ADD01=” 

to the EXEC statement: 
 

//FORMAT EXEC TFRPMAP,MAPPING=TSTACCNT,ADD01= 

 

LIB: The name of the PDS library which contains it. 

MAPPING: The name under which the layout will be saved in TFR file, and will be 

specified by the users when they wish to map their records (in the example above, it 

was the name TSTACCNT).  It is highly recommended to use the file name, since this is 

the default value presented in the prompt box.  If you use the same name, users 

won‟t have to type it. 
 

When your copybook contains “replacing” strings, if it contains multiple layouts that 
redefine a portion of the layout, or other more sophisticated scenarios, please follow 

the examples in VSAM-Handy Walkthrough. 

 
 

For an Assembler program, use JCL procedure TFRPMAPA. 
 

Examples can be found in member JMAPPING. 
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Diff Content – Comparing the Content of Two Records 

 

Please return to the Execution Flow of the task that that issued CICS READ UPDATE 
followed by a CICS REWRITE command. 

 

 
 

 
In order to compare the content of the items, select the “Diff” checkbox in both items, 

and then click the Diff button at the top of the screen. 
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TFR prompts you to enter the record layout that describes the record.  It‟s the same 
name that you entered in order to see the content mapping. 

 
If you have already uploaded the structure, specify its name; otherwise, clear the field 

and click OK with an empty answer. 
 

In case you provide no layout, TFR displays a byte-by-byte dump format comparison: 
 

 
 

The two records are displayed 64 bytes per line, in character and hex format.  Bytes 
which contain a different value are marked in cyan background. 
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If you entered the associated mapping layout, the Diff report is presented in a field-
by-field format.  Differences are marked in cyan background. 

 

 



- 41 - 

 

Comparing Records from Different Tasks or Sessions 

 

In the previous chapter the user selected two content records from the same task, and 
compared them.  TFR also allows you to easily compare records which were captured 

in different tasks or even in different recording sessions. 

 
Here is the sequence of actions you need to follow: 

1. Select the first record by checking its Diff checkbox, and press the Diff button at 
the top of the screen.  A message appears stating that Diff operation is pending the 

selection of a second content record. 
2. Close the Event List, and select the task where the second record can be found.  It 

can be another task within the same recording session, or a task from a different 
session.  The message “Diff operation is pending” continues to appear until you 

select your Diff partner or until you click the Forget it button to reset. 
3. Check the Diff checkbox of the second record, and press the Diff button once again.  

TFR displays the differences between the record that you selected earlier and the 
one that you selected now; in either dump format or COBOL mapping format. 
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Transactions with DB2 Activity 

 

TFR also captures all EXEC SQL commands issued by the recorded task. Here is a task 
with multiple SQL SELECT, INSERT, UPDATE and DELETE commands: 

 

 
 

When the SQLCODE is not zero, it is shown in the Notes column. SQLCODE = 100 
means row not found.  The Operand column contains the Statement Number assigned 

by the DB2-precompiler to each EXEC SQL command.  The SQL button on the left 
reveals the full SQL statement from DB2 catalog. 

 
Please note that SQL statements execute in a TCB type L8. If your task runs in a 

different TCB type, TCB switch occurs.  TFR notes it.  This information will help you 

improve task performance by adjusting the transaction definition in order to reduce 
the number of such switches. 
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If during session submission, the creator had asked to record data content for 
“DB2/Adabas Write/Insert/Update/Delete” or “Read/Select/Fetch", then there is also a 

Values button next to each SQL statement that ended successfully.  Click it to see the 
full result set of the statement: 

 
Here is the Event List page for the task, after expanding the first SQL statement, and 

the values of the result set for two SELECT statements. 
 

 
 

 
For each column, TFR displays the DB2 type, length, value (after conversion of the 

data based on the type), and that value in hexadecimal format. 
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Transactions with Adabas Activity 

 

TFR also records Adabas calls invoked by the recorded task.  If content recording was 
requested, the record buffer is saved as well, when available. 

 

Here is a screenshot of the Event List of a task that contains Adabas calls. 
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Transactions that Abended 

 

Here is the Exection Flow page of another interesting task.  The main program 
TST00FT issues a dynamic call to TST007T (seq. 6).  In order to perform the call, CICS 

adds GETMAIN, ADDRESS and LOAD commands into the task (seq. 2-5). 

The called program TST007T issues several READQ TS, only the two of which succeed 
and hence shows an Item button. The others returned a response code “itemerr” (seq. 

7–10). 
TTS007T later issues CICS HANDLE ABEND command that designates a label in the 

program to which control will be passed in case of an abend (seq. 16). 
An abend AYE9 then occurs, when the program attempts to issue an SQL command 

while the database was not connected. 
CICS interferes, issues several GETMAIN‟s and then passes control to the abend 

handler label designated earlier.  TFR marks this event in seq. 21: “Invoke Handle 
Abend”.  This is not a CICS command.  It‟s an event that happens in the task, and TFR 

reports it.  The succeeding events (seq. 22-23) took place in the abend handler 
section of the program. 
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When you click the Abend Cntl button next to the “Abend by System” event, TFR 
displays the TACB (Task Abend Control Block).  If you then click Mapping, you will see 

all the fields of the TACB DSECT mapped by a COBOL structure. 
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Browsing Program Code While Watching Execution Flow  

Many data centers always retain the latest compile listing of each program in PDS 

libraries (usually defined with LRECL=133,RECFM=FB or LRECL=137,RECFM=VB). The 
library contains the content of the compiler‟s //SYSPRINT DD. 

The PDS member name must equal the load module name or the CSECT name (for 

static call). 
 

In the task‟s Execution Flow page, the name of the program appears in bold letters 
and is clickable, if its compile listing is found in library. 

Click on the program name.  TFR opens a window and displays the compile listing of 
the requested program.  The command which was clicked is highlighted. 

 
This capability is supported for COBOL, C or Assembler CICS programs. 

 

 
 
In order to activate program code browsing, your TFR administrator must specify the 
names of the listing libraries in tfr.properties file (see TFR Installation Guide for 

details). 
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Handling CICS Commands Issued by an External Global User Exit  

 

Most data centers are running third party products that use Global User Exits.  If these 
exits only use XPI commands and perform no CICS API commands, they are 

unnoticeable by TFR. But if they do use CICS API commands, TFR records them as an 

integral part of the application task for which the exits got invoked. 
TFR can tell that specific commands were issued by a GLUE, and it lists them clearly in 

tan color. 
 

Let's examine an example:  A program called TST00AP was enabled at exit point 
XTSEREQ.  That means, each time a READQ TS, WRITEQ TS or DELETEQ TS 

commands are issued by an application task, program TST00AP is invoked. 
In our example, TST00AP itself issues SUSPEND, UNLOCK FILE, ENTER TRACEID. 

 
We'll run our test transaction once again, this time with the GLUE being enabled. 

Below is the screenshot of the first screen. 
 

 
 

 

We have a surprise here.  The commands WRITEQ TS, DELETEQ TS and READ TS 
appear in red letters, and a plus (+) icon appears on the left.  Until now, we have 

seen red color and a plus icon for LINK or CALL commands that can be expanded, to 
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display the commands inside the linked program. What can be expanded in a 
DELETEQ TS command?  The answer is:  Since exit program TST00AP is enabled at 

exit point XTSEREQ, whatever it does is done as part of the execution of the DELETEQ.  
In other words, CICS commands issued by TST00AP take place in the time frame 

between the beginning of our DELETEQ and its completion.  Therefore, the commands 
from the GLUE are listed nested from DELETEQ, just like a subroutine call.  Same 

applies to the WRITEQ TS command as well. Let's expand some of the red lines, and 
see the expanded view. 

 

 
 

The expansion includes the three commands issued by the GLUE.  They are marked 
with DarkGreen color.  The DELETEQ TS itself is now purple, indicating it can be 

collapsed back. 
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Protecting Saved Content 

 

The content recording capability is powerful and very helpful during problem 
determination.  However, the content should not be visible by unauthorized users.  

One may record the content someone else types on his screen; password for example. 

 
TFR encrypts content records.  In addition, the product customization page (invoked 

via a 3270 transaction) allows the administrator to determine who is allowed to record 
content, and who is allowed to view it. 

 
Below is the Event Execution Flow of the same task that we have examined earlier (on 

page 11).  This time, it is displayed by a non-admin user other than the one who had 
submitted the session. 

As you can see, content buttons (Record, Commarea, Parm etc.) are missing, because 
this user is not authorized to view these items. 
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Task Summary 

 

When tasks perform prolonged loops, the event list screen will consist of dozens of 
pages repeating themselves, since the same sequence of commands was issued again 

and again.  In this case, it might be beneficial to invoke the Task Summary page.   

 
There are two ways to retrieve the Task Summary. 

 From the session‟s Task List, click the „Summary‟ button next to the desired task. 
 From the Event List of one task, click the „Summary‟ button at the top of the page. 

 
The Summary page groups identical commands into one item, and shows the number 

of times they were performed.  But this is not that simple.  Different SQL SELECT 
statements from the same program are not grouped; only the exact same statement 

that was executed multiple times is grouped.  READ commands with different file 
names are not grouped. 

Moreover, if program C was invoked three times from program A, and five times from 
program B within the same task, the grouping is done separately into two distinct 

counts.  Hence, CICS commands performed by program C when called from A and the 
same CICS commands performed by program C when called from B are counted 

separately. 

 
Here is a screenshot of the Task Summary page: 
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Scroll down to see the continuation: 
 

 
 

Please note that events that occurred inside program TST005T appear multiple times. 

That's because in the first time, the call stack was: 
TST001T -> TST002T -> TST003T -> TST005T 

In the second time, the call stack was: 
TST001T -> TST003T -> TST005T 

whereas in the third time, the call sequence was: 
TST001T -> TST005T 

 

When call stack is different, similar events are not grouped together. 
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Here is the summary page for a task that contained SQL statements. 
 

 
 
 

Please note that TFR displays two lines for the DB2 SQL SELECT command, even 
though it‟s the same command. The reason is the different SQLCODE. 

If the same command was performed multiple times, TFR displays a separate 

summary line for each distinct value of EIBRESP or SQLCODE. 
 

 
From the Summary page, you can move to the Summary of the next / previous task.   

You may also move to the Execution Flow page of the same task. 
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Recording COBOL Paragraphs and Sections Being Performed 

 

TFR recording modules receive control before and after a CICS command, a DB2 call 
or Adabas call.  In order for TFR to be able to also record every visit in a COBOL 

paragraph, it is necessary to pass your application program through a pre-compiler 

step that TFR provides, followed by the regular compile steps.  TFR‟s pre-compiler 
inserts a dummy CICS call at the beginning of every paragraph or section. 

 
Here is a JCL fragment that runs TFRPREPR.  The output file is then passed to the 

CICS Translator.  Please create a special JCL procedure (translate/compile/link) that 
includes this step before the CICS translator. 

 
//PREPROC EXEC PGM=TFRPREPR                        

//STEPLIB DD DISP=SHR,DSN=hlq.TFR.LOAD 

//INP     DD DSN=&&LEMX,DISP=(OLD,DELETE)    

//OUT     DD DISP=(,PASS),DSN=&&PREP,UNIT=SYSDA,   

//     SPACE=(TRK,(10,10))                         

 
This JCL fragment assumes that SYSDA file &&LEMX was created by PGM=ISRLEMX.  

If your compile procedure begins with the translator, pass your source member 
instead: 
//INP     DD DSN=xxx.MYAPP.SRC(MYPROG),DISP=SHR 
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Here is the Event List of programs that passed TFRPREPR. 
 

 
 

 
If your program passes through particular paragraphs a lot of times, the event list will 

be huge.  You can tell TFRPREPR to refrain from creating events at particular labels by 

specifying 'NOTFR ' at columns 1-6 of the COBOL line with the paragraph or section 

name.  Columns 1-6 are ignored by the compiler anyway, so you can leave this note 
in the source code permanently, even when you compile your program for production 

use, without TFR‟s pre-compiler. 
....|....|.. 

Instead of: 

       ANOTHER-CODE SECTION. 

Write: 

NOTFR  ANOTHER-CODE  SECTION. 
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Recording Tasks that are Already Running 

 

In the examples shown earlier, TFR has recorded tasks which started to run while a 
recording session was already active.  This is obvious, because it is during task start 

that TFR decides whether the task qualifies for recording (based on transid, userid 

etc.).  If a recording session is activated at a particular moment in time, tasks that are 
already running will be ignored by TFR. 

 
Nevertheless, TFR allows you to pick a task that is already running, and begin 

recording it from now on till its completion. 
 

Think about the following scenario: 
 A production environment. 

 TFR is inactive now. 
 A prolonged task seems to hang up in a loop and runs way over its normal 

execution time. 
 You have no idea where in the code the loop is and in which module, since the 

task‟s execution flow is not being recorded by TFR. 
 If you submit a regular recording session for that tranid, the already-running task 

will not get recorded, since it started before the submission of the session. 

 
 

In TFR main dashboard, click “Running Tasks”.  You will see a list of all long-running 
tasks (with at least five seconds elapsed time) in all the regions within the MRO or 

PLEX. 
You may select the radio button “All tasks” if you wish to see a complete task list, 

including very short ones. 
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Click the “Record” button next to the task you wish to investigate. 
 

CICS tasks are usually very short.  By the time you click the button, the selected task 
might not be running anymore; so hurry up. 

 
If the task is still running, a special recording session is created for that task only. 

 

 
 

If you click the “Tasks” button, you can see the execution flow of the task from the 
moment recording began till now; you don‟t have to wait for the end of the task. 
 

The Execution Flow page for transaction TSTE displays its actual start time of the task 
(15:20:30).  TFR began recording the task 29 seconds later. 

This is indicated by the event “Late Recording Started” at accumulated elapsed time of 

29,004,834 microseconds. 
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Session List 

 

Please close the Task List and the Event List windows, and return to the Session List 
page.  Hopefully you have already submitted several recording sessions, and the list is 

no longer empty.  You may also change the search criteria, and peek on sessions 

submitted by your colleagues. 
 

 
 
You can see basic information about each session that you or others had submitted.  

Most recent sessions of each user are listed first.  Running sessions are listed in red 
color. 
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Click the plus (+) icon or the Submitter of a running session and one of the completed 
sessions.  TFR opens an expansion row with detailed information about that session.  

 

 
 

 
The Refresh and Stop buttons appear in running sessions only.  Only an administrator 

is authorized to stop or delete other people's sessions. 
 

The Tasks button displays the list of tasks that were recorded.  If the session is still 
running, the list shows tasks that are in the middle of execution as well.  For running 

sessions, the Task List contains a „Refresh‟ button, since the list keeps growing with 
new tasks running and getting recorded all the time. 

 
The Create Similar button invokes the “New Session” form, and pre-fills the input 

fields with the values from the existing session.  Make the necessary adjustments and 

click Begin Recording. 
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Session Summary 

 
The Event Summary button displays a summary page in a similar format to the 

summary of an individual task that we discussed earlier.  The counts, however, will be 

the total over all the tasks within the recording session. 
 

The Resource Summary button displays the same summary items, but they are 
grouped and sorted by Resource name, i.e. the major operand of each command (file 

name, queue name, program being liked to or called etc.). 
 

This tool gives you a full picture about resource usage of all the tasks that were 
recorded during the lifetime of the session.  For each file, you see what operations 

were performed on it, how many WRITE, how many DELETE, broken by issuing 
program.  For each program, you can see who LINK‟ed to it, and how many times. 
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Side by Side - Merging Event Lists of Multiple Concurrent Tasks 
 

Complex CICS applications may consist of tasks communicating with each other, 
sending each other data, waiting for one another and synchronizing access to shared 

resources (using ENQ/DEQ/DELAY/WAIT/POST etc.). 

TFR features a fantastic tool that displays the event lists of two, three or four tasks 
that ran together on a single HTML page.  When we say “ran together”, we mean that 

each of the selected tasks had a partial or full time overlap with at least one of the 
other tasks in the group. 

 
In the Task List page, check the checkbox of the desired tasks and then click the 

„Merge‟ button at the top.   
 

 
 
Naturally, TFR refuses to merge tasks whose run times do not overlap.  Moreover, TFR 

would not let you check a regular task together with one of its mirrors.  That‟s 
because the events of the mirror task are already incorporateded into the event list of 

its originator task.  If the tasks you have picked are eligible for merging, TFR displays 
the result page. 
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The events of each task are displayed in a separate column.  In each line, only one 
event is displayed, and the columns for the other tasks are empty.  The complete list 

is presented in chronological order. 
 

The Merge page shows you exactly when control was passed among the tasks, when 
and why they waited for each other.  Deadlock detection and understanding becomes 

easy. 
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Diff Tasks – Comparing Event Lists of Two Tasks 

 

One of the issues that concerns CICS application developers is the need to understand 
why a transaction behaves differently in certain situations.  Say you recorded a 

particular transaction 30 times.  In five of them, the number of events was bigger, 

and run time was significantly higher.  In some instances, the program took a 
different execution flow.  Detecting the reason for the difference just by browsing the 

long event list of each run might be difficult and time consuming.  For that purpose, 
TFR features a task comparison tool. 

Task comparison can be requested for two tasks from the same recording session, or 
two tasks from different sessions.  You may want to compare today‟s run and 

yesterday‟s run. 
 

 
 

Diff two tasks from the same recording session 
 

In the Task List page, simply check the checkboxes of the two tasks, and click the 
„Diff‟ button at the top of the screen. 

TFR displays the events of the two tasks side by side. 
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Diff two tasks from different recording sessions 
 

From the Task List page of the first session, select one task, and click the „Diff‟ button. 
You will get an alert message, confirming that the Diff operation is pending a selection 

of a second task. 
Close the Task List page, and invoke the Task List of the other session.  You will be 

welcomed by a message reminding you that Diff operation is pending. 
 

 
 

Now display the Task List of the other recording session, check the task to be 
compared with the one you have already picked, and click Diff.  The comparison 

report for the two selected tasks will open in a new window (or tab). 
The message “Diff is pending” will be there on every Task List page until a second task 

is picked and Diff is performed or until you log out from the Web application.  If you 
regret your first choice and would like to pick two other tasks, click the Forget it 

button, next to the message. 

 
The differences are color-coded: 

 
  
If the application program was compiled using TFR‟s pre-compiler, then visits in 

COBOL paragraphs and sections are listed as well.  With the availability of these 
labels, developers can instantaneously pinpoint the location in their code where flow 

path differences had originated. 
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This completes our walkthrough around the various screens of Task Flow Recorder 

(TFR) Web User Interface. 
 

Please continue reading, and familiarize yourself with TFR‟s 3270 User Interface.  It is 
not as sophisticated, robust and impressive as the web-based GUI.  Still, it may come 

handy if you are used to working with 3270 terminals. 
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