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TRACK is a cost effective testing and debug-
ging system for CICS programs that enables
fast and effective program testing during both
development and maintenance of CICS applica-
tions, improving programmer productivity and
encouraging the production of more resilient
programs.

Track's features include:

. A menu based command structure

. Point and click techniques for naviga-
tion and display

. Program Monitoring that provides:
transaction abend interception, stor-
age protection, wild branch detection,
and program loop detection

o Source level debugging with auto-
matic display of the variables refer-
enced by the current statement

. Conditional and unconditional user
defined halt points

. Display and modify data in storage

o Define items to be displayed on de-
mand or at each program stop point

o Debug statically linked or dynamically
called subprograms

o Alter program execution path (skip
around or intentionally test specific
code, step through program state-
ments)

. Debug programs running on one ter-
minal device, while showing Track
displays at another

. Debug programs running in back-
ground tasks unattached to any ter-
minal

o Control scope of monitoring ranging

from all programs through to individ-
ual selected programs

. File and temporary storage record
creation, display and alteration

. Security sub-system to permit pre-
cise control of commands that pro-
grammers are permitted to use
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Audit trail to log details of changes
made during debugging

Track Benefits

Improved programmer productivity from
CICS test sessions by permitting the
resolution of multiple problems in a sin-
gle session

Reduced development times due to
improved resolution of problems

Better tested and more resilient pro-
grams

Ability to test infrequently used logic
paths to identify and correct obscure
program errors

Reduced dump analysis

Improved CICS system stability with
better protection against storage cor-
ruption than available with native CICS

Improved programmer morale

Reduced overall cost from significantly
improved productivity and fewer pro-
duction outages due to reduced error
levels



Track Features in Detail

Menu Based Command Structure

All TRACK facilities are accessible via clearly
informative menu screens. Each menu provides
an indication of the functions available to allow
easy use of them. Options may be selected
from a menu by positioning the cursor on the
appropriate line and pressing the ZOOM PF key
or by typing the function number shown on the
left of the option description into the command
field that is present on every TRACK screen.
Each line on the menu also shows the fast path
id associated with the option. These fast path
ids can be used by more experienced users to
navigate directly to any display from any point
in the system.

Point and Click

Wherever feasible commands are effected by
positioning the cursor and then pressing an ap-
propriate function key to cause a command to
be executed. This technique is used on all
menus to select a function, on source displays
to select variables for display, on source and
link data directories to select source or link data
for display and on monitor control displays to
select items for expansion or deletion.

Program Monitoring

Provides abend interception, storage protection,
wild branch detection and loop detection. Any
program check or abend request in a monitored
program results in a stop display at the point of
the abend. Similarly any attempt to change stor-
age that is not legitimately allocated to the
transaction results in a stop as does an attempt
by the program to branch to a random point.
Limits may be set on the number of instructions
that may be executed or the number of CICS
calls that may be issued, between program
halts. If a limit is exceeded, an automatic halt
occurs. This allows the detection of program
loops whether or not the loop includes CICS
calls. Setting the CICS call limit to one can be
used to produce a halt at every CICS call.

Source Level Debugging

The programmer’s source code is captured at
compile time and stored on the TRACK source
file. It can then be displayed on-line and used
for the setting of halt points prior to executing of
the program as part of a CICS transaction. Halt
points are set and reset by simply typing a one
character command on the statement number
of the displayed source.

Bits Software Ltd.

When a stop is encountered, the source at that
point is displayed together with the value of
variables referenced in the current statement.
These values can be altered by simply typing
the new value. For COBOL programs an ex-
panded view of data structures can be dis-
played using the GROUP command. This gives
a fully formatted display including all data types
and subscripted areas.

Halt Points

Program execution may be suspended at pro-
grammer-defined halt points. These may be
unconditional or dependant on some logical
condition. When a halt point is reached a stop
for a ‘halt request’ is presented giving details of
the current statement and variables referred to
by the statement.

Unconditional halts always cause the program
to be stopped and are easily set by typing a one
character command on the appropriate program
statement when the source is displayed. They
can also be set using an Add Halt Point display
where certain specialized halt offsets such as
START or ENTRY can be used.

Conditional halts are also easily set by typing a
one character command on the appropriate
program statement. For a conditional halt how-
ever, a secondary screen is displayed to enable
the condition to be provided. This is normally is
the form of a comparison but may also include
limits to the number of times a halt will occur
and how often the halt will occur.

When any halt occurs, all Track debugging fa-
cilities are available for the examination and
alteration of data (in storage, temporary stor-
age, or on file) and of program code. This en-
ables errors to be detected and corrected or
changes made to ensure execution of particular
sections of code. After each halt the program-
mer may terminate the transaction, produce a
dump, continue execution normally, STEP
through the program by statement or instruc-
tion, or even continue from a different point in
the program.

Define Items to Display on Demand

Storage areas or program variables may be
selected to be displayed at each program stop
by defining them as Keep items. Once defined
a keep item may be displayed in a data window
on the Stop Display or in response to the K
(keep) command. The items may be displayed
either by value (i.e. in accordance with the data
definition for the item) or in hex. There is no



limit to the number of items that may be defined
in this way.

Display and Modify Data in Storage

Storage areas or program variables may be
displayed and altered singly or collectively in a
number of ways. The display may occur as the
result of a direct display command, as the result
of a variable being acted upon by the current
program statement, as the result of a Group
variable display command or a Keep item dis-
play command. However, the data display origi-
nates, the data displayed may be changed sim-
ply by over-typing the existing value. If data is
displayed in hex and character format, changes
can be made to either form of the display. This
makes it possible to assign incorrect values to
areas to help test data analysis logic. When
displayed data cannot be changed for any rea-
son, the displayed data will be protected to pre-
vent changes.

Debug Subprograms

In the situation where multiple components of a
program are to be debugged simultaneously,
TRACK permits halt points to be established in
any component of the program whether stati-
cally linked to the main program or called dy-
namically. For statically linked components it is
important that the link map for the program is
stored on the source file to enable the names
and locations of each component to be estab-
lished.

Alter Program Execution Path

At a program stop for whatever reason execu-
tion can be continued at a point other that at
which the program was last halted. This allows
the bypassing of erroneous code, the simulation
of conditions which are hard to create and the
testing of infrequently used logic paths.

Single-Stepping

At a halt, program execution may be continued
by instruction stepping with a further halt after
each step. A step may be one or more program
statements or machine instructions. It is also
possible to step immediately to a specified loca-
tion in a halted program. Stepping is normally
confined to the current program module to
avoid stepping through compiler generate logic
needed to handle complex statements. How-
ever, the scope of the stepping operation can
be widened to encompass the whole program
or multiple programs.
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Program Flow Analysis

TRACK maintains a table of the most recent
branches taken during program execution. At
any stop point the flow command can be used
to display this information to show the pro-
gram’s recent execution path and from that it is
possible to determine why the program reached
the stop point and whether it has reached that
point correctly or as the result of a logic error.
The display identifies the 'from' and 'to’ state-
ment numbers when source data is available
and the names of called modules when link edit
data is available.

Debug Programs at a Separate Terminal

Since CICS supports a range of devices, some
of which do not have display capabilities,
TRACK permits the establishment of debug
relationships so that a program running at one
device can be debugged from another terminal.
The same applies to programs that run as part
of non-terminal tasks such as those that proc-
ess requests received from remote devices and
systems.

Files and Temporary Storage

Records in CICS datasets and items in tempo-
rary storage queues may be viewed and
changed and new records added. This enables
test data to be created and changed and test
results examined. This facility is also very use-
ful for correcting data corrupted by a program
that is under development to enable subse-
quent programs to execute successfully.

Security

TRACK has a powerful security feature that
enables the system administrator to control who
may use the TRACK system and which facilities
they may use. It is possible to deny individuals
the use of the file access facility or restrict ac-
cess to certain files and permit read-only ac-
cess. Similarly, the use of various debugging
commands can be denied or restricted to dis-
play only. Access to certain data and changes
thereto can be made subject to password pro-
tection with passwords unique to each user.

Modification Log

Any changes made using TRACK to storage
areas, files, or temporary storage queues are
logged to a CICS transient data destination.
The log identifies the individual that made the
change and identifies the time at which the
change was made and the terminal used to
make the change.



Track Benefits in Detail
Faster Debugging

Track provides faster debugging of program
logic, coding, and data errors. It provides for
user halts at the transaction level or in any sub-
routine and halt of program execution at pro-
grammer defined halt points that are activated
only when certain conditions are encountered.
Data can be displayed using variable names.
Tasks executing at another terminal or printer
or unattached to any terminal can be debugged.
Loops can be trapped by setting instruction and
CICS call limits.

Faster Corrections

Track allows single stepping through a program
to follow the program logic. This can be done by
either single machine instruction or by program
statement. It also pinpoints errors for you on the
screen. COBOL, PL/1 and Assembler source
can then be displayed as well as data files. Cor-
rections are made interactively and execution of
the program then continues. Program flow after
a halt can be redirected to test infrequently
used logic paths.

Faster Turn Around

Multiple errors can be examined and resolved
in one execution of the program. No more wait-
ing to resubmit the program for additional com-
piles, doing more testing, and looking at more
dumps.

Reduced Dump Analysis

It is no longer necessary to produce core
dumps for each program error. Track points out
exactly what you need to know on the screen. It
takes the drudgery out of debugging and test-

ing.
Stable CICS Environment

Track can also be used to monitor any specific
program running under CICS. It detects pro-
gram abends or illegal CICS operations. Track
protects CICS from transactions causing table
storage violations, thus preventing CICS
crashes. Track uncovers those intermittent,
hard to find bugs, in both a testing and produc-
tion environment.

Supported Environments

VSE/ESA, z/VSE: all releases
08S/390, z/OS: all releases
CICS:1.7-TS 1.1 (VSE) or TS 3.1
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Languages: Cobol, Cobol Il, COBOL for MVS/
VSE, Enterprise COBOL, PL/1 for MVS/VSE,
Enterprise PL/1, and Assembler

Pricing

Track is competitively priced. Most equivalent
products are 3 to 5 times the price. TRACK up-
grade charges are minimal whereas other prod-
ucts often result in large upgrade fees when
upgrading your operating system release or
swapping out a CPU. Sometimes, these fees
apply even if the capacities of the old and new
CPUs are the same!

Free Trial

See the benefits yourself with a no obligation
free trial as Track is easy to install and use with
no modifications to CICS required apart from
the products program, transaction and file defi-
nitions.
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