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This PROFILER for NATURAL Manual explains the functions and capabilities of Version
4.2.1 of the Treehouse Software product PROFILER for NATURAL.

The first section of this manual introduces PROFILER and gives an overview of its functions.
Section 2, Getting Started, provides users a tutorial that takes users through the steps of How
To Begin Using PROFILER. It is recommended that this section be read before using
PROFILER.

The next seven sections describe the Session Maintenance, Session Execution, Session
Reporting, Enhanced Reporting, Trace, Clarifications, and PROFILER Administration
functions.

Section 10 describes how to use PROFILER in batch and the Section 11 presents PROFILER
Education and Examples.

Section 12 explains the installation procedure for PROFILER. This section illustrates the
procedure for OS and VM environments. Sample JCL is included for each environment.

Appendix A lists PROFILER messages and Appendix B lists common problems.

Throughout this manual, PROFILER refers to the Treehouse Software product PROFILER for
NATURAL.

PROFILER for NATURAL is a product of Treehouse Software, Inc., and is copyright
protected. ADABAS, NATURAL, NATURAL VSAM, NATURAL DB2, and COM-PLETE are
products of Software AG. CICS, MVS/XA/ESA, TSO and DB2 are products of IBM. TRIM,
N20, N20/3GL, AUDITRE, AUTOLOADER, tRelational, and SECURITRE are products of
Treehouse Software, Inc.
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SECTION |

INTRODUCTION

1.1 Version Enhancements

This section informs current PROFILER users about the enhancements in this PROFILER
version. New PROFILER users may want to skip directly to the Introducing Application
Profiling sub-section.

PROFILER 4.2.1 contains all official Zaps and fixes at the time of the release.

PROFILER 4.2.1 Enhancements
* Natural 4.2 Support
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Section | - Introduction

1.2 Introducing Application Profiling

Programmers have always needed methods for monitoring the performance and testing the
execution of their code. These needs have led to the development of a wide variety of
monitoring tools. One of the most useful of these is the application profiler.

An application profiler monitors the execution of each line of code in an application. As part
of the monitoring process, the profiler confirms the actual execution of the code and
accumulates statistics about the performance of the code. These statistics may be reported
by user, application, object, object statement, and other categories.

The development of sophisticated languages such as NATURAL has not affected the need
for application profilers. In fact, the variety of application components in NATURAL (e.g.,
programs, subprograms, copycode, maps, helproutines, etc.) makes applications more
difficult to monitor and test. NATURAL applications may also be much easier to use, implying
a greater level of execution activity and an increasing need to be concerned about
performance.

Furthermore, NATURAL does not generate true object code to be executed directly by the
CPU. NATURAL interpretively executes its own "object code", making it difficult to relate a
particular NATURAL statement to the actual instructions executed by the CPU.

In addition, there might be differences between the amount of CPU time required to execute
the same NATURAL statement under one version of NATURAL and another. Buffer pool
activity, operating system differences, and teleprocessing system differences affect
NATURAL performance. These make CPU usage by NATURAL somewhat unpredictable.

Programmers need to be able to test the relative performance of different NATURAL
statements that accomplish the same function in order to determine which statement is the
most efficient for a given function. Programmers may use the application profiler to make
these determinations.

Treehouse Software's PROFILER for NATURAL is designed to meet the application profiling
needs of NATURAL sites.

-2 PROFILER for NATURAL Manual Treehouse Software, Inc.



Section | - Introduction

1.3 Benefits of Application Profiling
Profiling NATURAL applications can provide a site with benefits in these and other areas:

* Quality Assurance - Enables a site to more thoroughly test code, resulting in lower
maintenance and support requirements.

» Performance Analysis - Identifies problem objects and statements, inefficient code,
poor application structure/design, and expensive database access methods.

» Debugging - Reveals object and statement execution statistics and displays object
flow through tracing.

» Application Testing - Identifies untested objects, code not executed, weaknesses in
test data and procedures, and assesses the impact of new functions and database
changes.

» Education and Evaluation - Gives insight into NATURAL internals and NATURAL
statement efficiencies for performance optimization.

1.3.1 Profiling for Quality Assurance

Before any application is placed into production, it is given a series of formal tests. These
tests use sample data to demonstrate that the application functions properly. Any errors or
problems encountered during testing are corrected by the programmer. However, it is
virtually impossible to manually determine that an entire object has been tested without using
an application profiling tool.

It is widely acknowledged that a large percentage of object execution time is spent on a small
amount of the object's code. Test procedures often perform an excellent job of testing the
more frequently used portion of the code, but sometimes ignore the less frequently used
portion. At some point in time, however, it is likely that data will be introduced that will cause
the untested portion of the code to be executed. Any errors encountered could corrupt
important production data or bring the entire application down. This is not an acceptable
situation for any site with critical applications and data. Therefore, a better methodology for
testing applications is required.

Profiling tools help identify an object's "hot spots”, or areas where significant amounts of
computing resources are being used. Profiling tools may also play an important role in the
testing and quality assurance processes.

When testing NATURAL applications, sites need an effective tool, such as PROFILER, for
profiling the execution of NATURAL objects. With PROFILER, sites can monitor the
execution of a NATURAL application in Testing or Quality Assurance environments,
identifying which objects and statements have and have not been executed. Using this
information, sites can verify the effectiveness of their test data and procedures. If the
statistics show that a particular object or section of an object has not been tested, the site
should modify its test data and procedures so that the untested code is executed during
further testing.
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1.3.2 Profiling for Performance

In order to get the most from its hardware and software investment, a site needs applications
which deliver peak performance. Studies have shown that less than 4 percent of the code for
an application generally accounts for more than half of its running time. Therefore, it is
important for a site to determine which parts of applications consume the most resources and
to tune those components for maximum efficiency.

When analyzing application performance, PROFILER may help by identifying:

» CPU intensive objects and statements
* Inefficient code

» Poor application structure and design
» Expensive database access methods

With this information, a site may quickly focus its tuning efforts on the areas which have the
greatest impact on an application's performance.

Once problem objects and statements are identified, PROFILER continues to assist the site.
Using PROFILER, a site may determine the performance impact of using different NATURAL
statements to perform a function, using different algorithms to accomplish a function, or the
effect of changes on the object's structure.

1.3.3 Profiling for Debugging

When debugging an application, it is helpful to know exactly what the object is doing by
determining which parts of it are executing. PROFILER provides this sort of information.

Seeing the number of times a statement has executed can sometimes provide a clue to finding
the bug in an object. For example, if the statements within a loop seem to have executed an
excessive number of times, this could indicate that the loop has been incorrectly coded.
Similarly, if a statement which should have executed during testing did not execute, this could
indicate incomplete test data.

More detailed information on objects can be obtained through Trace sessions. The Trace
Source Code Report lists all statements of a NATURAL object in the order they were executed.
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1.3.4 Profiling for Testing

During application testing efforts, it is imperative to ensure that the entire application is tested.
PROFILER can easily pinpoint unexecuted objects, helping to ensure better test coverage.

During testing, it is important to identify any weaknesses in test data or procedures used to test
the application. By identifying unexecuted objects and statements, PROFILER can help to
identify missing or incorrect test data and procedures. The test data can be adjusted, and the
application profiled again to ensure that the revised test data and procedures exercise all of the
application code.

Changes to parts of an application can impact the function or performance of other parts of the
application. It is important to ensure that the entire application has been tested after any
significant changes have been made to the application functionality or structure. PROFILER can
help the site to ensure that proper testing is done.

Database modifications can have profound effects on an application. Changing the layout or
physical structure of a database file can increase or decrease the performance of applications
which access that file. Changing database parameters can improve or hinder performance. By
comparing the elapsed time of database accessing statements before and after the database
change, sites can determine the impact of those database changes.

1.3.5 Profiling for Education and Evaluation

The education of programmers is an ongoing process. As NATURAL grows and evolves, its
internals change. Statements which may have performed poorly in a previous release of
NATURAL may now perform very well. By profiling a given statement under different releases of
NATURAL, programmers can gain insight into NATURAL internals and see the improvements
which are being made behind the scenes. This insight can be invaluable to programming efforts.

Like any language, NATURAL provides programmers with more than one way to solve a given
programming problem. There may be several different approaches, using different NATURAL
statements, algorithms, etc. Each potential solution may have a different performance impact.
Programmers need a way to determine, for any given situation, the most efficient solution to a
programming problem. PROFILER allows programmers to evaluate the performance impact of
different options.

Database access is also a very important part of most NATURAL applications. Based on the
structure and content of a given database, the type of database access used can make a
significant difference in the performance of the object. In some cases, a READ statement might
be the most appropriate way to access the database. In others, a FIND statement might be
more efficient. By profiling the results of both statements with the actual data, it is easy to see
which solution is better in a given situation.

Application profiling benefits like these are all available in PROFILER for NATURAL.
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1.4 Overview of the PROFILER for NATURAL Environment

PROFILER for NATURAL is a powerful tool for monitoring and testing the execution of

NATURAL objects and applications.

As users test their applications, PROFILER can be

instructed to monitor their testing activity and collect statistics for the objects they are

executing.

The diagram below provides an overview of the PROFILER for NATURAL operating

environment:

Enhanced
User Reporting
PROFILER
(NATURAL)
Session PROFILER Session
Definitions (Assembler) Statistics
ADABAS/NATURAL

The user begins by creating a profile session on the PROFILER "session list" menu. A profile
session is a repository for storing application execution statistics in an ADABAS file and is
described in the next subsection. The user defines the statistics to be collected and then

activates this session.
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When PROFILER is activated for a user's NATURAL session, PROFILER opens an
independent session with ADABAS, and establishes PROFILER control information. As the
user invokes NATURAL objects, the NATURAL Dispatcher interpretively executes each line
of object code. As each statement in a NATURAL object is executed, PROFILER identifies
the object and statement being executed. PROFILER increments the run count and records
the CPU time for the current NATURAL statement and accumulates the CPU time for the
previous NATURAL statement. For NATURAL statements resulting in database calls, the
elapsed time is also accumulated. Control is then returned to NATURAL, which executes the
command.

This interaction with NATURAL ensures that PROFILER provides continuous monitoring of
NATURAL object and statement executions. This ensures that PROFILER collects complete,
accurate statistics. Periodically, these statistics are stored in the PROFILER statistics
repository, which is an ADABAS file.

The PROFILER Reporting system uses the statistics stored in the ADABAS file and the
NATURAL source code (if displayed in the report) to produce a variety of on-line and batch
reports of NATURAL application execution activity.

The PROFILER Enhanced Reporting system allows statistics to be moved to the PROFILER
Reporting file where the statistics may be merged and manipulated to produce PROFILER
Enhanced Reports and customized user-written reports.

The Trace Subsystem allows the activation and maintenance of Trace sessions, which
display object statements in the order they were executed. The PROFILER Trace assembler
modules maintain a buffer which may contain up to 900 traced statements. When this buffer
is full, PROFILER will write the data for the 900 statements to the PROFILER repository.
Trace data is also written to the PROFILER repository when the Trace is deactivated. No
reporting may take place on an active Trace session.
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1.4.1 PROFILER Sessions

In order to provide reports containing only the desired statistics, PROFILER must be able to
identify related and unrelated statistics and distinguish between statistics collected by one
user and those collected by another. PROFILER must also be able to relate statistics from
different users, libraries, objects, etc. One way that PROFILER accomplishes these tasks is
by relating statistics to a particular session and user.

Sessions can also be used to relate the testing activity of multiple users. For example, a
group of users assigned to test a specific application may all use the same session.
PROFILER will allow users to view their own statistics for the session independently of other
users' statistics or allow them to view all users' statistics for the session on one report.

Users activate a session at the start of their testing process. PROFILER begins collecting the
desired statistics and storing them in an ADABAS file. Statistics collection stops when the
user deactivates the session or exits NATURAL.

The same PROFILER session may be activated many times by any number of users, each
profiling the same or different applications/objects.

Much of the day-to-day use of PROFILER centers around the use of sessions. For this
reason, PROFILER includes facilities that ensure the easy management of sessions.

Sessions may be defined (using PF9), 'DI'splayed, 'MQ'dified, 'CO'pied, and 'PU'rged. When
defining a session, the user may specify certain libraries, objects, and NATURAL object types
(i.e., programs, subprograms, subroutines, maps, and helproutines) for which statistics
should be collected by PROFILER.

To collect statistics about a user's testing activity, the user must 'AC'tivate a previously
defined PROFILER session. Sessions may be manually activated by the user or
automatically activated by the PROFILER Background Monitoring facility (accessed with PF6
from the "session list" menu).

When a user manually activates PROFILER to collect statistics for application testing activity,
the user selects a session to be activated and specifies the libraries/objects for which
statistics should be collected. PROFILER is then instructed to activate the session and begin
collecting statistics.

Although PROFILER activation and deactivation are very simple, some sites prefer a more
automated approach. The Background Monitoring facility allows authorized users, such as
Project Leaders, to cause a PROFILER session to be automatically activated for themselves
or others based on library/object masks, NATURAL object types, and date/time. When users
LOGON to the desired NATURAL library, the specified PROFILER session is automatically
activated. As the user tests the application with a PROFILER session activated, PROFILER
collects the desired statistics and places them in an ADABAS file.

The statistics stored in a session may become outdated or inappropriate (e.g., objects may
have been modified after they have been tested). In this case, session statistics may be
reset (‘RS' action) by the user for the entire session or for a specific user, library, or object.

When testing is complete, the PROFILER session is deactivated ('DA' action). At this point,
PROFILER ceases collection of statistics for this user's testing activity. Reports may then be
produced from the statistics using the 'S.." (Summary Statistics), '‘QA" (Application Quality
Assurance), or 'CU' (Customized Report) actions.
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Many ADABAS/NATURAL applications have on-line and batch components.

components provide quick and easy access to information.

On-line
Batch components provide

efficiency in processing a large volume of data, enable processing to occur when on-line
activities are minimal, and offer users the option of obtaining hardcopy output.

For these same reasons, PROFILER provides a number of useful reports on-line and in

batch, including:

Summary statistics for a PROFILER session which display

information:

Libraries/objects executed

Statement Execution Count reports

CPU time reports

Database Elapsed Time reports

Number of Statements, CPU Time, Database
Percentage of Executions, CPU and Database
Percent Graph of Executions, CPU and Database

Each of these reports may be sorted in one of four ways:

Obiject (within library)
Statement Execution Count
CPU time

Database Elapsed Time

the following object

('SS' action)
('SC' action)
('SD' action)
('SN' action)
('SP’ action)
('SG' action)

(OBJ)
(STA)
(CPU)
(DAT)

Source Listing of a NATURAL Object showing execution statistics, including copycode
execution statistics and the identification of NATURAL Optimized Code.

Treehouse Software, Inc.
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NATURAL Statement Type Statistics:

» Database/Work File Loops ('SF' action)
* Internal Subroutines/Non-Procedural Blocks ('SB' action)

» FOR/REPEAT Loops ('SR' action)
» |IF/DECIDE Conditions ('SI' action)

» Percent Executed by Statement Type ('ST' action)

» Threshold Statistics, showing objects which equaled or exceeded a specific
threshold(s) for object executions, statement executions, CPU time, Database
Elapsed Time, etc.

 Summary for Application Library - Quality Assurance (‘QA' action), showing
which objects in a given application library have not been tested.

» Trace Source Code Report ('S=' action), which displays object statements in the
order they were executed.

The PROFILER Reports present statistics which show the following information:
For each object:

»  Execution counts

* CPU time usage

» Database Elapsed Time usage
* Percent of statements tested

Within each object:

» Statement Execution counts

e CPU time used per statement

« Database Elapsed Time used per statement
e Statements not tested

For each application:

« Percent of object tested
e Percent of application tested

Note: Database Elapsed Time represents elapsed time for calls to databases such as
ADABAS, DB2, and VSAM.
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1.4.2 PROFILER Enhanced Reporting Facility

The PROFILER Enhanced Reporting facility allows statistics to be moved to a separate
ADABAS file so that PROFILER Enhanced Reports and customized user-written reports can
access this data. Statistics may be combined in a variety of ways for flexible reporting.

These are some of the combinations a user may specify for the Enhanced Reports:

*  One session with one User-ID

» One session with multiple User-IDs

»  Group of users

» Group of sessions

* All User-IDs

* All sessions

» Library/object masks

» Multiple versions (Catalog Timestamps) of an object

In addition to these combinations, PROFILER allows a user to specify exceptions which are
to be included or excluded from the report.

Consider a site where a team of users tests the same application. Each user tests a specific
function or component of the application. Using the Enhanced Reporting facility, the project
leader can merge individual team members' statistics on one report to verify that the entire
application has been tested.

In addition to combining statistics from multiple users, sessions, etc. the Enhanced Reporting
facility also provides additional options for viewing PROFILER statistics. For example, the
Enhanced Source Code Listing Report automatically expands copycode in the listing.

One of the most significant aspects of the Enhanced Reporting facility is that it allows users
to code their own reports to display PROFILER statistics in any desired format. This makes
the reporting capabilities of PROFILER virtually unlimited.
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1.4.3 PROFILER Performance and Usage Considerations

When using a profiling tool such as PROFILER, it is important to consider the performance
impact of the tool, the monitoring technique used by the tool, and the accuracy of the tool.
These factors may affect the output produced.

PROFILER has been designed to have minimal impact on the systems being profiled.
Continuous storage of profiling statistics on the database would dramatically affect the
performance of the application being profiled. Therefore, PROFILER statistics are collected
in memory and stored on the database periodically. This decreases the database access
requirements and minimizes the overhead created by PROFILER. PROFILER statistics
collection is performed by ASSEMBLER routines to ensure their speed and efficiency.

When using PROFILER for performance tuning, it is necessary to ensure that the profiling
session allows for several executions of each object and statement in the application.
NATURAL buffer activity, operating system events, and teleprocessing system events may
occasionally cause some statement and object execution figures to appear abnormally large.
By monitoring several executions of the object or statement, the effect of these non-object
activities on the performance statistics is reduced or eliminated.

Although PROFILER is very efficient, monitoring the execution of each NATURAL statement
in a production environment can generate substantial overhead. Therefore, it is
recommended that sites use PROFILER in production environments on a very limited basis.
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1.5 The PROFILER User Interface

The PROFILER user interface makes the operation of the product easy and trouble-free.
PROFILER makes use of PF-keys, has an on-line help facility, and has an error trapping and
reporting system.

1.5.1 PROFILER Screen Standards

PROFILER screens have a standard format, as indicated in the generic screen below.

2006-12-31 11:38 *** PROFILER 4.2.1 for Natural *** USER24 PAYTEST
P00.0.0.0.0.0.0.9.0.9.0.0.0.9.0.0.0.9.09.09.09.09.4

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Up Down Left Right Exit

In the upper left corner, the screen displays the date (1999-12-31) and time (11:38). In the
upper right corner, the screen displays the User-ID (USER24) and the library (PAYTEST).
The top middle of the screen displays the 'PROFILER 4.2.1 for NATURAL' title and identifies
the current screen under the PROFILER title.

The bottom two lines of each screen generally contain PF-key information.
PROFILER uses the following standard PF-keys throughout the product:

PF1 Help
PF3 Returns to previous screen
PF12 Exits PROFILER

On some screens, multiple pages of data are presented. In these situations, the PF7 and
PF8 keys are used to scroll up and down through the data.

Other screens are extended beyond the standard screen width. To view all of the information
on these screens, the PF10 and PF11 keys are used to scroll left and right.

Any other PF-key usage is denoted on the screen.

Pressing Enter generally confirms an action or allows the user to page forward through data.
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.5.2  'About' Screen
Pressing PF2 on the PROFILER "session list" menu displays the PROFILER 'About' screen.

PPPPP RRRRR 000000  FFFFFF 111111 LL EEEEEE RRRRR

PP PP RR RR O OO FF Il LL EE RR RR

PP PP RR RR OO OO FFFF Il LL EEEE RR RR

PP PP RR RR O OO FF Il LL EE RR RR

PP PP RR RR O OO FF Il LL EE RR RR

PPP RR RR 000000  FF Il LLLLLL EEEEEE RR RR

PP RR RR ) ! L . L

PP RR RR for L

PP ) ) ! . TP Mon TSO

PP . NATURAL .°' Version 4.2.1

) oL Rel eased 03/03/2006
Zap Level 0000

COPYRI GHT ) ) ADALNK
TREEHOUSE SOFTWARE - Only Aut horized for Use by
409 Broad St Suite 140 *ox Li censee Indefinitely

Sewi ckl ey PA 15143 USA

phone: (412) 741 1677 DBID FNR

fax: (412) 741 7245 Zap 0 0

htt p\\ ww. t reehouse. com LF=120 1 29
Statistics can be collected for up to 1080 statenents. LF=122 0 0

Pressing Enter will return you to the PROFILER "session list" menu.

1.5.3

Type the command "PRF" at the 'NEXT' prompt or in the NATURAL 'Command:' line, press
Enter, and PROFILER displays the Main "session list" menu. Sessions matching the 'From’,
'‘Owner’, and 'Profile/Trace/All' settings will be displayed. With the cursor in the 'Com' field,
press PF1 and a list of valid session "actions" will be displayed. These "actions" allows the
user to administer profile and/or trace sessions.

Main "Session List" Menu

*k

*** PROFILER 4.2.1 for Natural

2006-12-31 11:38 Active Profile Session: PAYROLL TEST USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
__ P PAYROLL EXAMPLE 2004-06-05 16: 52 USER24 USER23 Exanpl e for
* P PAYROLL TEST 2004-06- 12 15: 33 USER24 USER27 Payrol | Test

Fr om PAYROLL Profile/ Trace/All P

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p About End  Admn Backg Up Down NewS Left Right Exit

If the current user has a PROFILER session active, the session name is displayed to the right
of "Active Profile Session". For example, the screen above displays "PAYROLL TEST" in the
session name field, indicating that USER24 has a profile session named PAYROLL TEST
active. "NO" in this field indicates that no profile session is active for the current user.

If the user has an active Trace session, the name of the session will appear to the right of
"Active Trace Session". If no Trace session is active, this field will display "NO".

Profile sessions and/or Trace sessions can be included in the "session list" by entering 'P', 'T',
or ‘A" in the "Profile/Trace/All" field. Listed sessions can be limited to those "owned" (i.e.,
defined) by a particular user by entering a value in the "Owner" field. The "session list" can
be started from a chosen position by entering a value in the "From" field. The required page
of the "session list" can be entered directly in the "Page" field.
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"Session actions" are two-letter acronyms and can be entered directly beside the required
session. 'AU, 'S?', 'QA' and 'CU' actions are only valid for Profile sessions:

DI
MO
co
PU
AC
DA
RS
AU
S=
S?
QA
cu

Display Session Definition

Modify Session Definition

Copy Session Definition

Purge Session Definition and Statistics

Activate Session

De-Activate Session

Reset Statistics for Session

List Active Users for Session

Statistics Report for Session (most recent report format)
Statistics Help (list of available report formats)
Application Quality Assurance Report for Session
Customized Report for Session

The following are the standard PF-keys for the PROFILER Main menu:

Key Function Description

PF1 Help Provides cursor-sensitive help information

PF2 About Displays installation, license and environment details
PF3 End Returns to the previous screen (NATURAL Main menu)
PF4 Admin Gives access to the Administrator options

PF6 Backg Gives access to the Background Monitoring facility
PF7 Up Scrolls up the "session list

PF8 Down Scrolls down the "session list

PF9 New-S Allows a new session

PF10 Left Scrolls left on the "session list"

PF11 Right Scrolls right on the "session list"

PF12 Exit Exits PROFILER and returns to the NATURAL Main menu

Treehouse Software, Inc.
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1.5.4 Data Entry Screens

PROFILER Data Entry screens allow a user to interact with PROFILER by entering data

necessary to perform PROFILER

functions.

PRO0013: Use PF5 to access

* Kk

2-31 11:38 Act]

Actl

Sessi on Nane
PAYROLL EXAMPLE
PAYROLL TEST

| ncl uded/ Excl uded Obj ects.

Modify Profile Session
Sessi on PAYROLL EXAMPLE

= Status NOT ACTI VE
Desc Exanple for Payroll System Testers

User Dat e Ti me
Def i ned USER24 2006- 06-12 15:33
Last USER23 2006- 06-12 15: 36
Li b. Mask Obj . Mask & Types
Defined * * PNSMH
Last * * PNSMH

Statenments Executed 76
(DIl Tinpe (cocc) 0112

ADABAS Passwor d

Ver si on
411

Source
eiD1_ |
FUSER 29_ |

Fr om PAYROLL

Hel p End

Dat abase El apsed (secs) 0.00

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -

bj ts

Exi t

For example, in the screen above, a user has chosen to 'MO'dify the session named

"PAYROLL EXAMPLE".

I-16

PROFILER for NATURAL Manual

Treehouse Software, Inc.



Section | - Introduction

1.5.5 Help Screens

PROFILER provides screen-level help on all screens and field-level help when appropriate.
To invoke screen-level help, press PF1, and to invoke field-level help, enter a question mark
or press PF1 while the cursor is on the field where help is desired.

Note: When invoking screen-level help, the cursor must not be on a field that has
field-level help.

Pressing PF1 with the cursor away from an 'input' field on the "session list" menu displays
screen-level help about the PROFILER "session list" menu.

2006- 12-31 11:38 Hel p for Session Menu USER24 PAYTEST
Active ... - Nane of any currently active 'Profile' sessign
Session(s) - Number of any currently active 'Trace'  sessign.
1 Com (-mand) - Command (if any) to be actioned for that sessign.
C Act (-ive) - '"*' in this colum indicates 'active' session.
o] Sessi ons - Names of defined Sessions.
m Dat e/ Ti ne - Wen the session was defined.
_ Owner - User who defined the session.
_ Last User - User who nost recently used the session.
Description - ... of the session at definition tine.
From - Starting point (if any) for listed sessions.
Owner - Only sessions owned by this user will be |isted.
I f blank, sessions for all users will be |listeg.
PF1 - Display this Help PF7 - Scroll Up
PF2 - PRCFILER Installation PF8 - Scroll Down
PF3 - Exit PRCFILER PF9 - Define New Sessio
PF4 - Adnministration Options PF10 - Scroll Left
rrLLl = QLT UTT LAUN® RS P
PF6 - Background Monitoring PF12 - Exit PROFILER
Ente 12---
Hel p About End Admi n Backg Up Down New-S Left Right Exit

Entering a "?" on the 'Com' field displays the field-level help screen below for "session
actions" (i.e., "session commands").

*** PROFILER 4.2.1 for Natural ***

200 2-31 11:38 Acti Mark Command . .. USER24

6-1
AP Acti _ Dl Display PAYTEST
c o
t T

=

MO Modi fy Page 1_ of 1
Sessi on Nane CO Copy Last User Description
_ P PAYROLL EXAMPLE _ PU Purge USER23 Exanpl e for
?_ P PAYROLL TEST USER27 Payrol | Test
AC Activate

DA De- Activate
RS Reset Stats
AU Active User *

C
(o]
m

S= Stats Report

S? Stats Help *
_ QA Applic QA
CU Custoni zed
From PAYROLL__ Profile/ Trace/All P

Only for Profile: *

Ent er - PF1- - - PF2- - - PF3- - - PF4 --PF9---PF10--PF11--PF12- - -

Hel p About End  Admn Backg Up Down NewS Left Right Exit

After using help screens, a user may press Enter to return to the screen from which a user
invoked help.
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The 'Define New Profile Session' screen is displayed below.

PRO0013: Use PF5 to access |ncluded/ Excl uded Objects.
*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15: 06 Active Profile Session: NO USER24
Act
C AP Define New Profil e Session
o cor Sessi on payroll profile_
m t T Session Name Desc Getting Started with PROFILER 4.2.1
_ P PAYROLL (Test 20 new Payroll objects. Give
P PAYROLL TEST efficiency results to supervisor. Give_
QA results to Quality Assurance team.___
User Dat e Ti me Ver si on
Defi ned USER24 2006-06-10 15:06 411
Li b. Mask Obj . Mask & Types Source
Def i ned paytest_ pay* PNSMH DBID 1
FUSER 29_
From PAYROLL ADABAS Passwor d
Enter-PF1---PF2---PF3---PF4---PF5---PF6---PF7---PF8---PF9---PF10--PF11--PF12---
Help End Objts Exit

The 'Define New Trace Session' screen is displayed below.

*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 06 Active Profile Session: NO USER24
Ac
C AP Define New Trace Session
o c or Sessi on payroll trace_ _
m t T Session Nane Desc Trace the execution of three new
_ P PAYROLL Payrol|l objects. Examne results.__
P PAYROLL TEST
User Dat e Ti me Ver si on
Def i ned USER24 2006-06-10 15:06 411
St at ement
Li b. Mask Obj . Mask Types Sour ce
Defined paytest_ pay*__~ DIXCPFRO DBID 1__
From PAYROLL___ | Statements ___ to ___ FUSER 29__

Enter-PF1--PF2---PF3--PF4---PF5--PF6---PF7---PF8--PF9---PF10--PF11--PF12---

Help End Exit
Field Description
Session The name the user assigns to the session. The
name must begin with an alphanumeric character
and contain 1 to 16 characters.
Desc(ription) A description of the session. Upper and lower case

(Defined) User, Date, Time
(Defined) Library Mask

(Defined) Object Mask

may be used.

The user, date, and time at session definition.

The NATURAL library or libraries to be profiled or
traced. Mask options include the following:

* Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character
The NATURAL object or objects to be profiled or

traced.
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(continued from the previous page)

Field

Description

(Defined) Object Types
(Profile Sessions Only)

(Defined) Statement Types
(Trace Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

ADABAS PASSWORD
(Profile Sessions Only)

The NATURAL object types to be profiled.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.

The NATURAL statement types to be traced.

Database
11O

Calls
CallNat
Perform
Fetch
For/Repeat
Other

O TmTO X —O0

Press PF1 to access a help selection window.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

These fields should not be changed unless source
code resides on a different DBID/FUSER. These
fields are only used by PROFILER for the Source
Code Listing Report the Enhanced Source Code
Listing Report, and the Trace Source Code Report.

If only one library/object is to be traced, the 'from'
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.

A non-display field that is required if the PROFILER
File (FNR) is protected by ADABAS security.

Treehouse Software, Inc.
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(continued from the previous page)

Field Description

Included Objects Allows a user to specify five libraries/objects to be
. included in the Profile session. Mask options

Press PF5 to view/amend include the following:

these settings N

Matches any character in remainder of string
(Profile Sessions Only) ? Matches any single character
Matches any numeric character
@ Matches any non-numeric character

Excluded Objects Allows a user to specify five libraries/ objects to be
(Profile Sessions Only) excluded from the Profile session.

The following PF-keys are provided for the Define New Session screens.

Key Function  Description

PF1 Help Provides help information about Define New Session

PF3 End Returns to the "session list" menu (and the new session is NOT
defined)

PF5 Obijts Access to the 'Included / Excluded Objects' window

PF12 Exit Exits PROFILER

Pressing Enter adds a new session definition and displays a message "PRO0061: New
Session {name} Defined successfully for (user}' confirming that PROFILER successfully
defined the session. The user is returned to the "session list" menu and is positioned at the
entry for the newly defined session.

If users attempt to define more than the maximum number of sessions, PROFILER displays
the message "PRO0058: Maximum {current-maximum} sessions used. Delete one before
adding another." at the top of the screen.
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V.3 Display Session Definition

The Display Session Definition function allows a user to display information about a
previously defined session. To Display a session's definition, enter action code "DI" next to

the session that is to be displayed.

PRO0061: New Sessi on PAYROLL TRACE Defined successfully for USER24

*** PROFILER 4.2.1 for Natural ***

m t T Session Nane
di P PAYROLL
P PAYROLL TEST
T PAYROLL TRACE

Fr om PAYROLL

2006- 06- 10 15: 07 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1

Dat e Ti me Onner
2006- 06- 05 16: 52 USER24
2006- 06- 02 15: 33 USER24
2006- 06- 10 15: 06 USER24

Last User Description

USER23 Exanpl e for

USER27 Payrol |l Test
Payrol |l Trace

Owner Profile/ Trace/All A

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

Pressing Enter displays the 'Display Profile Session' screen or the 'Display Trace Session'
screen depending on the type of session selected. The 'Display ... Session' fields are not

modifiable.

PRO0013: Use PF5 to access

* ok ok

2006-06- 10 15: 07 Ac

I ncl uded/ Excl uded Obj ects.
PROFI LER 4.2.1 for Natural ***

jve Profile Session:. NO USER24

Act
C AP
o c or
m t T Session Nane
di P PAYROLL
P PAYROLL TEST
T PAYROLL TRACE

Fr om PAYROLL

Di splay Profile Session
Sessi on PAYROLL
Desc Getting Started with PROFILER 4.2.1
(Test 20 new Payroll objects. Gve
efficiency results to supervisor. Gve
QA results to Quality Assurance team
Test will be conducted by Mary B.

User Dat e Ti me Ver si on
Def i ned USER24 2006- 06-10 15:06 411
Last
Li b. Mask Obj . Mask & Types Source
Def i ned PAYTEST PAY* PNSMH DBID 1
Last FUSER 29

St at ements Executed 0
CPU Time (secs) 0.00
Dat abase El apsed (secs) 0.00

St at us NEVER ACTI VE

Hel p End

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -

jts Exit
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*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 07 Actjye Profile Session: NO USFR24
Ac
C AP Di splay Trace Session
o c or Sessi on PAYROLL TRACE
m t T Session Nane Desc Trace the execution of three new
P PAYROLL Payrol|l objects. Examne results.

~ P PAYROLL TEST
di T PAYROLL TRACE

User Dat e Ti me Ver si on
Defined USER24  2006-06-10 15:06 411
St at ement
Lib. Mask Obj . Mask Types Sour ce
Defined PAYTEST  PAY* DI XCPFRO DBID 1
Statenents to FUSER 29
From PAYROLL__ | 0 Statements have been TRACEd so far.
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -
Hel p End Exi t
Field Description
Session The name the user assigns to the session. The

name must begin with an alphanumeric character
and contain 1 to 16 characters.

Session Status The status of this session. Valid values include the

(Profile Sessions Only) following: ACTIVE, NOT ACTIVE, or NEVER
ACTIVE.

Desc(ription) A description of the session. Upper and lower case
may be used.

(Defined) User, Date, Time The user, date, and time at session definition.

(Last) User, Date, Time The user, date, and time at the last session

(Profile Sessions Only) activation. (These fields are blank if the session has

never been activated.)

(Defined) Library Mask The NATURAL library or libraries to be profiled or
traced. Mask options include the following:

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

(Defined) Object Mask The NATURAL object or objects to be profiled or
traced.
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(continued from the previous page)

Field

Description

(Defined) Object Types
(Profile Sessions Only)

(Defined) Statement Types
(Trace Sessions Only)

(PROFILER) Version

(Last) Library Mask
(Profile Sessions Only)

(Last) Object Mask
(Profile Sessions Only)

(Last) Object Types
(Profile Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

The NATURAL object types to be profiled.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.

The NATURAL statement types to be traced.

Database
11O

Calls
CallNat
Perform
Fetch
For/Repeat
Other

OXxTmTO X — 0O

Press PF1 to access a help selection window.

The PROFILER version installed when the session
was defined.

The library mask used when the session was last
activated.

The object mask used when the session was last
activated.

The object types used when the session was last
activated.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

If only one library/object is to be traced, the 'from'
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.

Treehouse Software, Inc.
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(continued from the previous page)

Field

Description

Included Objects

Press PF5 to view/amend
these settings

(Profile Sessions Only)

Excluded Objects
(Profile Sessions Only)

Statements Exec
(Profile Sessions Only)

CPU Time (sec)
(Profile Sessions Only)

Database Elapsed (sec)
(Profile Sessions Only)

Statements TRACEd so far
(Trace Sessions Only)

Allows a user to specify five libraries/objects to be
included in the Profile session. Mask options include
the following:

*  Matches any character in remainder of string
?  Matches any single character

Matches any numeric character
@ Matches any non-numeric character

Allows a user to specify five libraries/objects to be
excluded from the Profile session.

The number of statements executed for this session
by all session users. This field is blank if the session
has never been activated.

The total CPU time in seconds that this session has
used. This field is blank if the session has never
been activated.

The total Database Elapsed Time in seconds that
this session has used. This field is blank if the
session has never been activated.

The number of statements traced for this session.
This field is zero if the session has never been
activated.

The following PF-keys are provided for the 'Display ... Session' screens.

Key Function  Description

PF1 Help Provides help information about 'Display ... Session'
PF3 End Returns to the "session list" menu

PF5 Obijts Access to the 'Included / Excluded Objects' window
PF12 Exit Exits PROFILER

Pressing Enter returns to the "session list" menu.

IV-10

PROFILER for NATURAL Manual Treehouse Software, Inc.



Section IV - Session Maintenance and Execution

V.4 Modify Session Definition

The Modify Session Definition function allows a user to change information about a
previously defined session.

This function also allows a user to modify a library or range of libraries, an object or range of
objects, and object types to be profiled. If the PROFILER file where PROFILER stores
statistics is protected by ADABAS security, the ADABAS Password may also be modified.
These values will become the default parameters for the Activate Session function.

A user may change the Source Code DBID and FUSER where PROFILER accesses
NATURAL source code. NATURAL source code is only used by the Source Code Listing
Report, the Enhanced Source Code Listing Report, and the Trace Source Code Report.

To Modify a session's definition, enter action code "MO" next to the session that is to be
modified.

*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15: 08 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
no P PAYROLL 2006- 06- 05 16: 52 USER24 USER23 Exanpl e for
__ P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test
T PAYROLL TRACE 2006- 06- 10 15: 06 USER24 Payrol|l Trace
From PAYROLL__ Owmer __ Profile/ Trace/All A
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

If the session is already active (for any user) the message "PRO0011: Warning - Session is
ACTIVE. Press <enter> to execute your command." is displayed.

Pressing Enter displays the 'Modify Profile Session' screen or the 'Modify Trace Session'
screen depending on the type of session selected.

PRO0013: Use PF5 to access |ncluded/ Excl uded Objects.
*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 09 Active Profile Session: NO USER24
Act
C AP Modi fy Profile Session
o c or Session PAYROLL__ St at us NEVER ACTI VE
m t T Session Nane Desc Getting Started with PROFILER 4.2.1_
no P PAYROLL (Test 20 new Payroll objects. Gve__
_ P PAYROLL TEST efficiency results to supervisor. Gve_
T PAYROLL TRACE QA results to Quality Assurance team __ _
Test will be conducted by Mary B.__
User Dat e Ti me Ver si on
Def i ned USER24 2006- 06-10 15:06 411
Last
Li b. Mask Obj . Mask & Types Source
Defined PAYTEST_ PAY*___ PNSWH DBID 1_ _ |
Last FUSER 29__ |
ADABAS Password _ |
St at ements Executed 0
CPU Time (secs) 0.00
From PAYROLL__ | Dat abase El apsed (secs) 0.00

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End bj ts Exi t
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2006-06-10 15: 09

C AP

o c or

m t T Session Nane
P PAYROLL

Fr om PAYROLL

P PAYROLL TEST
no T PAYROLL TRACE

*** PROFILER 4.2.1 for Natural ***

Active Profile Session: NO USER24

Ac

Sessi on PAYROLL TRACE
Desc Trace the execution of three new

Def i ned USER24 2006- 06-10 15: 06 411

Defined PAYTEST_ PAY*____ DIXCPFRO DBID 1

Modi fy Trace Session

Payrol|l objects. Examne results.__

User Dat e Ti me Ver si on

St at ement
Li b. Mask Obj . Mask Types Sour ce

Statements ____ to FUSER 29__ _

0 Statements have been TRACEd so far.

Ent er - PF1- - - PF2- - - PF3- - - PF4- --PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Exi t

Field Description

Session The name the user assigns to the session. The
name must begin with an alphanumeric character
and contain 1 to 16 characters.

Session Status The status of this session. Valid values include the

(Profile Sessions Only) following: ACTIVE, NOT ACTIVE, or NEVER
ACTIVE.

Desc(ription) A description of the session. Upper and lower case
may be used.

(Defined) User, Date, Time The user, date, and time at session definition.

(Last) User, Date, Time The user, date, and time at the last session

(Profile Sessions Only) activation. (These fields are blank if the session has
never been activated.)

(Defined) Library Mask The NATURAL library or libraries to be profiled or
traced. Mask options include the following:
*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character

@ Matches any non-numeric character

(Defined) Object Mask The NATURAL object or objects to be profiled or
traced.
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(continued from the previous page)

Field

Description

(Defined) Object Types
(Profile Sessions Only)

(Defined) Statement Types
(Trace Sessions Only)

(PROFILER) Version

(Last) Library Mask
(Profile Sessions Only)

(Last) Object Mask
(Profile Sessions Only)

(Last) Object Types
(Profile Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

ADABAS PASSWORD
(Profile Sessions Only)

The NATURAL object types to be profiled.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.

The NATURAL statement types to be traced.

Database
/0

Calls
CallNat
Perform
Fetch
For/Repeat
Other

OXMTUTOX—"O0O

Press PF1 to access a help selection window.

The PROFILER version installed when the session
was defined.

The library mask used when the session was last
activated.

The object mask used when the session was last
activated.

The object types used when the session was last
activated.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

If only one library/object is to be traced, the 'from'
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.

A non-display field that is required if the PROFILER
File (FNR) is protected by ADABAS security.
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(continued from the previous page)

Field

Description

Included Objects

Press PF5 to view/amend
these settings

(Profile Sessions Only)

Excluded Objects
(Profile Sessions Only)

Statements Exec
(Profile Sessions Only)

CPU Time (sec)
(Profile Sessions Only)

Database Elapsed (sec)
(Profile Sessions Only)

Statements TRACEd so far
(Trace Sessions Only)

Allows a user to specify five libraries/objects to be
included in the Profile session. Mask options include
the following:

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

Allows a user to specify five libraries/objects to be
excluded from the Profile session.

The number of statements executed for this session
by all session users. This field is blank if the session
has never been activated.

The total CPU time in seconds that this session has
used. This field is blank if the session has never
been activated.

The total Database Elapsed Time in seconds that
this session has used. This field is blank if the
session has never been activated.

The number of statements traced for this session.
This field is zero if the session has never been
activated.

The following PF-keys are provided for the '"Modify ... Session' screens.

Key Function  Description

PF1 Help Provides help information about 'Modify ... Session'

PF3 End Returns to the "session list" menu (and the session is NOT
modified)

PF5 Obijts Access to the 'Included / Excluded Objects' window

PF12 Exit Exits PROFILER

Pressing Enter modifies the session definition and displays a message "PRO0027: Session
{name} Modified Successfully. " confirming that PROFILER successfully modified. Pressing
Enter again returns to the "session list" menu.
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IV.5 Delete Existing Session

The Delete Existing Session function allows a user to delete a defined Profile or Trace
session and all PROFILER statistics and data associated with the session. To delete a

session's definition and statistics, enter action code "PU" next to the session that is to be
deleted.

When a session is active, PROFILER displays the message "PRO0084: Can NOT Purge an
Active Session. De-Activate Session and then Purge." to indicate that the session is
currently being used and may not be deleted while any user is active on the session.

If a user other than the owner tries to delete a session, the message "PRO0083: Command
ONLY available to Session Owner (i.e., ...). " will be displayed.

*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15: 10 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
pu P PAYROLL 2006- 06- 05 16: 52 USER24 USER23 Exanpl e for
__ P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test
T PAYROLL TRACE 2006- 06- 10 15: 06 USER24 Payrol|l Trace
From PAYROLL__ Owmer __ Profile/ Trace/All A
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

Pressing Enter displays the 'Purge Profile Session' screen or the 'Purge Trace Session'

screen depending on the type of session selected. The 'Purge ... Session' fields are not
modifiable, apart from the 'Proceed with PURGE' field.

PRO0013: Use PF5 to access |ncluded/ Excl uded Objects.
*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 10 Active Profile Session: NO USER24
Ac
C AP Purge Profile Session
o c or Sessi on PAYROLL St at us NEVER ACTI VE
m t T Session Nane Desc Getting Started with PROFILER 4.2.1
pu P PAYROLL (Test 20 new Payroll objects. Gve
_ P PAYROLL TEST efficiency results to supervisor. Gve
T PAYROLL TRACE QA results to Quality Assurance team
Test will be conducted by Mary B.
User Dat e Ti me Ver si on
Def i ned USER24 2006- 06-10 15:06 411
Last
Li b. Mask Obj . Mask & Types Source
Def i ned PAYTEST PAY* PNSMH DBID 1
Last FUSER 29
Proceed with PURGE of this Session? _
St at ements Executed 0
CPU Time (secs) 0.00
From PAYROLL__ | Dat abase El apsed (secs) 0.00

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Hj ts Exi t
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*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 10 Actjye Profile Session: NO USFR24
Actl

C AP Purge Trace Sessi on

o c or Sessi on PAYROLL TRACE

m t T Session Nane Desc Trace the execution of three new

_ P PAYROLL Payrol|l objects. Examne results.

__ P PAYROLL TEST
pu T PAYROLL TRACE
Proceed with PURGE of this Session? _

User Dat e Ti me Ver si on
Defined USER24  2006-06-10 15:06 411
St at ement
Lib. Mask Obj . Mask Types Sour ce
Defined PAYTEST  PAY* DI XCPFRO DBID 1
Statenents to FUSER 29
From PAYROLL__ | 0 Statements have been TRACEd so far.
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -
Hel p End Exi t
Field Description
Session The name the user assigns to the session. The

name must begin with an alphanumeric character
and contain 1 to 16 characters.

Session Status The status of this session. Valid values include the

(Profile Sessions Only) following: ACTIVE, NOT ACTIVE, or NEVER
ACTIVE.

Desc(ription) A description of the session. Upper and lower case

may be used.

Proceed with PURGE ? Answer "Y' or 'N'.

(Defined) User, Date, Time The user, date, and time at session definition.

(Last) User, Date, Time The user, date, and time at the last session
(Profile Sessions Only) activation. (These fields are blank if the session has

never been activated.)

(Defined) Library Mask The NATURAL library or libraries to be profiled or
traced. Mask options include the following:

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

(Defined) Object Mask The NATURAL object or objects to be profiled or
traced.
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(continued from the previous page)

Field

Description

(Defined) Object Types
(Profile Sessions Only)

(Defined) Statement Types
(Trace Sessions Only)

(PROFILER) Version

(Last) Library Mask
(Profile Sessions Only)

(Last) Object Mask
(Profile Sessions Only)

(Last) Object Types
(Profile Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

The NATURAL object types to be profiled.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.

The NATURAL statement types to be traced.

Database
110

Calls
CallNat
Perform
Fetch
For/Repeat
Other

O TmTO X — 0O

Press PF1 to access a help selection window.

The PROFILER version installed when the session
was defined.

The library mask used when the session was last
activated.

The object mask used when the session was last
activated.

The object types used when the session was last
activated.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

If only one library/object is to be traced, the 'from'
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.
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(continued from the previous page)

Field

Description

Included Objects

Allows a user to specify five libraries/objects to be
included in the Profile session. Mask options include

Press PF5 to view/amend the following:

these settings

(Profile Sessions Only)

Excluded Objects
(Profile Sessions Only)

Statements Exec
(Profile Sessions Only)

CPU Time (sec)
(Profile Sessions Only)

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

Allows a user to specify five libraries/objects to be
excluded from the Profile session.

The number of statements executed for this session
by all session users. This field is blank if the session
has never been activated.

The total CPU time in seconds that this session has
used. This field is blank if the session has never
been activated.

Database Elapsed (sec) The total Database Elapsed Time in seconds that

(Profile Sessions Only)

this session has used. This field is blank if the
session has never been activated.

Statements TRACEd so far The number of statements traced for this session.

(Trace Sessions Only)

This field is zero if the session has never been
activated.

The following PF-keys are provided for the 'Purge ... Session' screens.

Key Function  Description

PF1 Help Provides help information about 'Purge ... Session’

PF3 End Returns to the "session list" menu (and session is not purged)
PF5 Obijts Access to the 'Included / Excluded Objects' window

PF12 Exit Exits PROFILER

Entering "N" in the 'Proceed with Purge' field or pressing PF3 cancels the delete function and
returns to the "session list" menu.

Entering "Y" in the 'Proceed with Purge' field continues the process of deleting a session.

The user is returned to the "session list" menu with the message

at the top of the screen.

(The deleted session will have been removed from the "session list".)
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IV.6 Activate Session

The Activate Session function allows a user to define activation parameters and start a Profile
or Trace session to collect statistics during the execution of a set of NATURAL objects in a
NATURAL application.

One user or many users may activate a Profile session, each specifying a different set of
activation parameters. PROFILER allows 84 users to be active on each of 64 (FUSER used)
or 255 (alternate FUSER used) Profile sessions. A user may have only one Profile session
active at a time, and this session is active during the user's current NATURAL session.

Only the owner of a Trace session may activate it. Each user may have 65,535 Trace
sessions. A user may have only one Trace session active at a time, and this session is
active during the user's current NATURAL session.

When a user exits NATURAL, statistics are no longer collected. The user may reactivate a
specific session after logging on to NATURAL and reentering PROFILER.

When a user activates a session, the user specifies a library or range of libraries, an object or
range of objects, and either object types (to be profiled) or statement types (to be traced).
PROFILER collects statistics for an object in the specified library/object range when the
object is executed during the active session. In addition to the library/object masks, a user
may specify five libraries/objects to be included in a Profile session and five libraries/objects
to be excluded from a Profile session.

PROFILER collects statistics for objects executed by the user who activated the session.
PROFILER also collects statistics for objects executed by the user who has an active Profile
session as a result of Background Monitoring. Statistics are not collected for objects
executed by users who do not have an active session.

Profile sessions report which object statements were executed, how many times they were
executed, how much CPU and Database time they used, which statements were not
executed, and which statements were not executable. A range of summary reports are
available for Profile sessions, as well as the detailed 'Source Code Listing' report for each
object executed.

Trace sessions only report object statements in the order they were executed. No CPU or
Database time usage is collected during Tracing.

Note: It is recommended that a user enter a library and a range of objects to avoid
collecting statistics on objects that are executed outside the scope of the
application. For example, if a user does not specify a library or objects,
PROFILER collects statistics on all activity performed by the user, except for
objects which execute from library PROLIB and from libraries beginning with
SYS.

To activate a session, enter action code "AC" next to the session that is to be activated.

If the session is already active for that user, PROFILER displays the message "PRO0038:
Can NOT Activate. Session is ALREADY active.". If the user already has another active
session, PROFILER displays the message "PROO0031l: You have {session-name} active
already. You can NOT activate another session." Note that a user can have an active Profile
session and an active Trace session at the one time.
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If other user(s) already have the session active, PROFILER displays the message
"PROO0035: Warning: Other Users already active on Session. Use "AU" to list them. If you
want to know which users are active, use the 'AU' action code on the session. Otherwise,
press enter to continue with the activation. If more than one user activates the same session,
statistics are collected based on the library/object mask and object types defined by each

user. Statistics for each user are stored in a PROFILER repository based on the User-ID and
session.

*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15:11 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
ac P PAYROLL 2006- 06- 05 16: 52 USER24 USER23 Exanpl e for
__ P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test
__ T PAYROLL TRACE 2006- 06- 10 15: 06 USER24 Payrol|l Trace
From PAYROLL__ Owmer __ Profile/ Trace/All A
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

Pressing Enter displays the 'Activate Profile Session' screen or the 'Activate Trace Session'
screen depending on the type of session selected.

PRO0013: Use PF5 to access |ncluded/ Excl uded Objects.
*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 11 Active Profile Session: NO USER24
Ac
C AP Activate Profile Session
o c or Sessi on PAYROLL St at us NEVER ACTI VE
m t T Session Nane Desc Getting Started with PROFILER 4.2.1
ac P PAYROLL (Test 20 new Payroll objects. Gve
_ P PAYROLL TEST efficiency results to supervisor. Gve
T PAYROLL TRACE QA results to Quality Assurance team
Test will be conducted by Mary B.
User Dat e Ti me Ver si on
Def i ned USER24 2006- 06-10 15:06 411
Last
Li b. Mask Obj . Mask & Types Source
Defined PAYTEST_ PAY*____ PNSWMWH DBID 1
Last FUSER 29
ADABAS Password _
St at ements Executed 0
CPU Time (secs) 0.00
From PAYROLL__ | Dat abase El apsed (secs) 0.00

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End bj ts Exi t

*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 11 Active Profile Session: NO USER24
Aco

C AP Activate Trace Session

o c or Sessi on PAYROLL TRACE

m t T Session Nane Desc Trace the execution of three new

_ P PAYROLL Payrol|l objects. Examne results.

_ P PAYROLL TEST
ac T PAYROLL TRACE

User Dat e Ti me Ver si on
Def i ned USER24 2006-06-10 15:06 411
St at ement
Li b. Mask Obj . Mask Types Sour ce
Def i ned PAYTEST  PAY* DI XCPFRO DBID 1
Statement s to FUSER 29
From PAYROLL__ | ADABAS Passwor d

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Exi t
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If the Profile session already has statistics collected, the message "PRO0032: Statistics exist:
<pf3> & reset stats (RS) OR <enter> & add to them." will be displayed. Press enter to
continue with the activation, or press PF3 and use the 'RS' action code on the session to

reset the statistics prior to activation.

Field

Description

Session

Session Status
(Profile Sessions Only)

Desc(ription)
(Defined) User, Date, Time
(Last) User, Date, Time

(Profile Sessions Only)

(Defined) Library Mask

(Defined) Object Mask

(Defined) Object Types
(Profile Sessions Only)

The name the user assigns to the session. The
name must begin with an alphanumeric character
and contain 1 to 16 characters.

The status of this session. Valid values include the
following: ACTIVE, NOT ACTIVE, or NEVER
ACTIVE.

A description of the session. Upper and lower case
may be used.

The user, date, and time at session definition.

The user, date, and time at the last session
activation. (These fields are blank if the session has
never been activated.)

The NATURAL library or libraries to be profiled or
traced. Mask options include the following:

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

The NATURAL object or objects to be profiled or
traced.

The NATURAL object types to be profiled.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.
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(continued from the previous page)

Field

Description

(Defined) Statement Types
(Trace Sessions Only)

(PROFILER) Version

(Last) Library Mask
(Profile Sessions Only)

(Last) Object Mask
(Profile Sessions Only)

(Last) Object Types
(Profile Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

ADABAS PASSWORD

Included Objects

Press PF5 to view/amend
these settings

(Profile Sessions Only)

The NATURAL statement types to be traced.

Database
110

Calls
CallNat
Perform
Fetch
For/Repeat
Other

OXxTmTO X "0

Press PF1 to access a help selection window.

The PROFILER version installed when the session
was defined.

The library mask used when the session was last
activated.

The object mask used when the session was last
activated.

The object types used when the session was last
activated.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

If only one library/object is to be traced, the 'from’
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.

A non-display field that is required if the PROFILER
File (FNR) is protected by ADABAS security.

Allows a user to specify five libraries/objects to be
included in the Profile session. Mask options include
the following:

*  Matches any character in remainder of string
?  Matches any single character
Matches any numeric character

@ Matches any non-numeric character
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(continued from the previous page)

Field

Description

Excluded Objects
(Profile Sessions Only)

Statements Exec
(Profile Sessions Only)

CPU Time (sec)
(Profile Sessions Only)

Database Elapsed (sec)
(Profile Sessions Only)

Allows a user to specify five libraries/objects to be
excluded from the Profile session.

The number of statements executed for this session
by all session users. This field is blank if the session
has never been activated.

The total CPU time in seconds that this session has
used. This field is blank if the session has never
been activated.

The total Database Elapsed Time in seconds that
this session has used. This field is blank if the
session has never been activated.

The following PF-keys are provided for the 'Activate ... Session' screens.

Key Function Description

PF1 Help Provides help information about 'Activate ... Session'

PF3 End Returns to the "session list" menu (and session is not activated)
PF5 Obijts Access to the 'Included / Excluded Objects' window

PF12 Exit Exits PROFILER

Pressing enter will activate the session and the message " PRO0037: Session ... Activated
successfully for ..." will be displayed upon return to the "session list" menu.
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Iv.7 Deactivate Session

The Deactivate Session function allows a user to stop a Profile session from collecting
statistics during the execution of a set of NATURAL objects in a NATURAL application.
PROFILER also stops collecting a user's statistics when that user's NATURAL session is
terminated. To begin collecting statistics again, a user must reactivate the session.

Users may only deactivate sessions they have activated. A user may not deactivate another
user's active session.

To Deactivate a session, enter action code "DA" next to the session that is to be deactivated.
If the session is not active for the user, PROFILER will display the message "PRO0039: Can
NOT De-Activate. Session is NOT active for you.".

*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 12 Active Profile Session: PAYROLL USER24
C AP Active Trace Session: PAYROLL TRACE PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
da * P PAYROLL 2006- 06- 05 16: 52 USER24 USER24 Exanpl e for
P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test

—_* T PAYROLL TRACE 2006-06- 10 15: 06 USER24 USER24 Payrol |l Trace

Fr om PAYROLL Owner Profile/ Trace/All A

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

Pressing Enter displays the 'De-Activate Profile Session' screen or the 'De-Activate Trace
Session' screen depending on the type of session selected. The 'De-Activate ... Session'
fields are not modifiable.

PRO0013: Use PF5 to access |ncluded/ Excl uded Objects.
*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 12 Active Profile Session: PAYROLL USER24
Ac
C AP De- Activate Profile Session
o c or Sessi on PAYROLL St at us ACTI VE
m t T Session Nane Desc Getting Started with PROFILER 4.2.1
da * P PAYROLL (Test 20 new Payroll objects. Gve
_ P PAYROLL TEST efficiency results to supervisor. Gve
__* T PAYROLL TRACE QA results to Quality Assurance team
Test will be conducted by Mary B.
User Dat e Ti me Ver si on

Def i ned USER24 2006- 06-10 15:06 411
Last USER24 2006- 06-10 15:11
Li b. Mask Obj . Mask & Types Source
Def i ned PAYTEST PAY* PNSMH DBID 1
Last PAYTEST PAY* PNSMH FUSER 29

Fr om PAYROLL

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Hj ts Exi t
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*** PROFILER 4.2.1 for Natural

*k

2006- 06- 10 15: 12 Actjye Profile Session: NO USFR24
Act]
C AP De-Activate Trace Session
o c or Sessi on PAYROLL TRACE
m t T Session Nane Desc Trace the execution of three new
_ P PAYROLL Payrol|l objects. Examne results.
_ P PAYROLL TEST
da * T PAYROLL TRACE
User Dat e Ti me Ver si on
Def i ned USER24 2006- 06-10 15: 06 411
St at enent
Li b. Mask Obj . Mask Types Sour ce
Defined PAYTEST  PAY* DI XCPFRO DBID 1
Statenent s to FUSER 29
From PAYROLL__ | 154 Statenents have been TRACEd so far.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -

Hel p End Exi t
Key Function Description
PF1 Help Provides help information about 'De-Activate ... Session'
PF3 END Cancels the deactivation of a session and returns to the "session list"
menu
PF5 Obijts Access to the 'Included / Excluded Objects' window
PF12 Exit Exits PROFILER

Pressing Enter deactivates the session and returns to the "session list" menu with the
message "PRO0040: Session ... De-Activated successfully for ...".
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V.8

Reset Session Statistics

The Reset Session function allows a user to reset session statistics without affecting the
session definition. A user may then activate the session and collect new statistics.

To Reset Statistics for a session, enter action code "RS" next to the session that is to have is

statistics reset.
Session is ACTIVE.

If the session is active (for any user), the message "PRO0011: Warning -
Press <enter> to execute your command." is displayed. Resetting

statistics while users are collecting statistics will give unpredictable report results.

Pressing Enter displays the 'Reset Statistics for Profile Session' screen or the

Fr om PAYROLL

*** PROFILER 4.2.1 for Natural

2006- 06- 10 15: 13 Active Profile Session: NO
C AP Active Trace Session: NO
o c or

m t T Session Nane Dat e Ti me Onner
rs P PAYROLL 2006- 06- 05 16: 52 USER24
o P PAYROLL TEST 2006- 06- 02 15: 33 USER24
__ T PAYROLL TRACE 2006- 06- 10 15: 06 USER24

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

*k

USER24
PAYTEST
Page 1_ of 1
Last User Description
USER24 Exanpl e for
USER27 Payrol |l Test
USER24 Payroll Trace

Profile/ Trace/All A

'Reset

Statistics for Trace Session' screen depending on the type of session selected.

2006- 06- 10 15: 13
Ac

C AP

o c or

m t T Session Nane

P PAYROLL

P PAYROLL TEST

T PAYROLL TRACE

Fr om PAYROLL

Ent er - PF1- - - PF2- - - PF3- - - P
Hel p End

PRO0116: You may limt Reset of Stats by User,
*** PROFILER 4.2.1 for Natural

Active Profile Session:

NO

Li brary,

hj ect,

*k

and/ or Type

USER24

Reset Statistics for
Sessi on PAYROLL
Desc Getting Started with PROFILER 4.2.1
(Test 20 new Payrol |
efficiency results to supervisor.
QA results to Quality Assurance team

Test will be conducted by Susan M
Reset User Dat e Ti me Ver si on
only for USER24__ 2006-06-10 15:06 411
Last USER24 2006- 06-10 15:11
Reset Li b. Mask Obj . Mask & Types Source
only for PAYTEST_ PAY*____ PNSMH DBID 1
Last PAYTEST PAY* PNSMH FUSER 29

St at ements Executed 2263
CPU Time (secs) 2.03
Dat abase El apsed (secs) 1906.78

Profile Session

St at us NOT ACTI VE
objects. GQve
G ve

F4-- - PFb- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PFI12- - -

P PAYROLL
P PAYROLL TEST
T PAYROLL TRACE

rs

Fr om PAYROLL

154

Exi t
*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15:13 Active Profile Session: NO USER24
Act
C AP Reset Statistics for Trace Session
o c or Sessi on PAYROLL TRACE
m t T Session Nane Desc Trace the execution of three new

Payrol|l objects. Examne results.
User Dat e Ti me Ver si on
Def i ned USER24 2006-06-10 15:06 411
St at ement
Li b. Mask Obj . Mask Types Sour ce
Defined PAYTEST  PAY* DI XCPFRO DBID 1
Statement s to FUSER 29

Statements have been TRACEd so far.

Hel p End

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

Exi t
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Field

Description

Session

Session Status
(Profile Sessions Only)

Desc(ription)

Reset only for User ...
(Profile Sessions Only)

(Last) User, Date, Time
(Profile Sessions Only)

Reset only for Lib. Mask...
(Profile Sessions Only)

Reset only for Object Mask...

(Profile Sessions Only)

Reset only for Obj. Types...

(Profile Sessions Only)

The name the user assigns to the session. The
name must begin with an alphanumeric character
and contain 1 to 16 characters.

The status of this session. Valid values include the
following: ACTIVE, NOT ACTIVE, or NEVER
ACTIVE.

A description of the session. Upper and lower case
may be used.

The user for which Profile statistics are to be reset.
If blank, statistics for all users for this session will be
reset.

The wuser, date, and time at the last session
activation. (These fields are blank if the session has
never been activated.)

The NATURAL library or libraries for which statistics
are to be reset. Mask options include the following:

*  Matches any character in remainder of string
? Matches any single character

Matches any numeric character
@ Matches any non-numeric character

The NATURAL object or objects for which statistics
are to be reset.

The NATURAL object types for which statistics are
to be reset.

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Press PF1 on this field to access a help selection
window.
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(continued from the previous page)

Field

Description

(Defined) Statement Types
(Trace Sessions Only)

(PROFILER) Version

(Last) Library Mask
(Profile Sessions Only)

(Last) Object Mask
(Profile Sessions Only)

(Last) Object Types
(Profile Sessions Only)

Source DBID / FUSER

Statements to
(Trace Sessions Only)

Statements Exec
(Profile Sessions Only)

CPU Time (sec)
(Profile Sessions Only)

Database Elapsed (sec)
(Profile Sessions Only)

Statements TRACEd so far
(Trace Sessions Only)

The NATURAL statement types to be traced.

Database
110

Calls
CallNat
Perform
Fetch
For/Repeat
Other

OXxTmTO X "0

Press PF1 to access a help selection window.

The PROFILER version installed when the session
was defined.

The library mask used when the session was last
activated.

The object mask used when the session was last
activated.

The object types used when the session was last
activated.

The number of the database and FUSER where
PROFILER accesses NATURAL source code.
These fields default to the DBID and FUSER where
PROFILER is installed.

If only one library/object is to be traced, the 'from’
and 'to' statement numbers may be specified in
order to reduce the amount of Trace output.

The number of statements executed for this session
by all session users. This field is blank if the session
has never been activated.

The total CPU time in seconds that this session has
used. This field is blank if the session has never
been activated.

The total Database Elapsed Time in seconds that
this session has used. This field is blank if the
session has never been activated.

The number of statements traced for this session.
This field is zero if the session has never been
activated.
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The following PF-keys are provided for the 'Reset Statistics for ... Session' screens.

Key Functio Description
n
PF1 Help Provides help information about 'Reset Statistics for ... "
PF3 End Returns to the "session list menu
(and session statistics are not reset)
PF12 Exit Exits PROFILER

Pressing enter will reset the statistics nhominated and the message "PR0O0113: Statistics for
. Reset successfully by ..." will be displayed upon return to the "session list menu.

If statistics in the session have been tagged for move to the Enhanced Reporting facility, the
message "PRO0114: Warning - "Reset" may stop "tagged" objects being moved to

‘Enhanced Reporting'." is displayed, indicating that resetting this session may prevent some
of these objects from being moved.
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IV.9 Show Session Active Users

The Show Session Active Users function displays all active users for a Profile session, the
date and time a user activated a session, the library and objects masks, and the object types

that are being used to collect PROFILER statistics for the Profile session.

Note that this

function is not available for Trace sessions because they can only be active for one user (i.e.,

the owner of the Trace Session).

To Show the Active Users for a Profile session, enter action code "AU" on the "session list"

menu beside the required Profile session.

*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 15 Active Profile Session: PAYROLL USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
au * P PAYROLL 2006- 06- 05 16: 52 USER24 USER24 Exanpl e for
__ P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test
T PAYROLL TRACE 2006- 06- 10 15: 06 USER24 USER24 Payrol|l Trace

Fr om PAYROLL Owner

_____ Profile/ Trace/All A

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p About End Admn Backg Up Down NewS Left Right Exit

Press Enter to continue.

The screen above shows USER?24 is the only user who has activated session PAYROLL.

*** PROFILER 4.2.1 for Natural ***

2006- 06- 10 15: 15 Active Profile Session: PAYROLL USER24
Ac
C AP Show Active Users for...
o c or 2006- 06- 10 15: 15 PAYROLL USER24 PAYTEST
m t T Session Nane Page 1 of 1

au * P PAYROLL Active Acti ve Active Library oject oject
_ P PAYROLL TEST User Dat e Time Mask Mask Types
T PAYROLL TRACE USER24  2006- 06- 10 15:14 * * PNSMH

Fr om PAYROLL

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Up Down Exi t

Press PF3 to return to the "session list" menu.
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Field Description

Active User The User-ID of the active user for the session.
Active Date The date the user activated the session.
Active Time The time the user activated the session

Library Mask

Object Mask

Object Types

The NATURAL library or libraries to be profiled.

Mask options include the following:

*  Matches any character in remainder of string

? Matches any single character
Matches any numeric character
@ Matches any non-numeric character
The NATURAL object or objects to be profiled.

The NATURAL object types to be profiled.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The following PF-keys are provided for the Show Session Active Users function.

Key Function Description

PF1 Help Provides help information about Show Session Active Users
PF3 End Returns to the "session list" menu

PF7 Up Pages backward

PF8 Down Pages forward

PF12 Exit Exits PROFILER

Pressing Enter or PF8 on the last page of the report returns to the first page of the report.
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SECTION V

SESSION REPORTING

V.1 Introduction to Session Reporting

The PROFILER Reporting facility allows a user to display the statistics that have been
calculated during an active profile or trace session. PROFILER retrieves these statistics from
the PROFILER repository. Reports that display these statistics may be obtained on-line or in
batch. There are four types of PROFILER Session reports: Profile Session Statistics
Summary, Source Code Listing for Profiled Objects, Source Code Listing for Traced Objects,
and Application QA (Quality Assurance) for Profiled Libraries.

Profile Session Statistics Summary Reports

Provide information about statement executions, CPU time, Database Elapsed Time, and
type of NATURAL statement executed for NATURAL objects executed during an active
profile session. There are eleven different summary report formats available directly from the
"session list" menu. While viewing a particular report format, another report format can be
selected using a pop-up menu or by use of PF keys:

» Statement Execution Count ('SS' action)
« CPUtime ('SC' action)
» Database Elapsed Time ('SD' action)
* Number of Statements, CPU Time, Database ('SN' action)
» Percentage of Executions, CPU and Database ('SP’ action)
» Percent Graph of Executions, CPU and Database ('SG' action)
» Database/Work File Loops ('SF' action)
* Internal Subroutines/Non-Procedural Blocks ('SB' action)
» FOR/REPEAT Loops ('SR' action)
» |IF/DECIDE Conditions ('SI' action)

» Percent Executed by Statement Type ('ST' action)

The scope of any of these report formats can be limited by starting library/object, object
type(s), and several threshold settings. Any objects that have statistics greater than the
relevant threshold setting will be included in the summary report. Thresholds may be entered
for the following object statistics:

¢ Run Count

e Statement Executions

e CPUtime

e Database Elapsed Time

¢ Percent of Statement Executions

e Percent of CPU time

¢ Percent of Database Elapsed Time
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The summary reports may also be sorted in one of four ways (without leaving the report):

»  Object (within Library) order (ascending)

» Statement Execution Count order  (descending)
» CPU time order (descending)
» Database Elapsed Time order (descending)

Source Code Listing Report (for Profiled Objects)

Displays the source code, including copycode, for an individual NATURAL object, and gives
statistics for run count. Also displays CPU and database usage for the object, as well as for
each individual executed, un-executed, and non-executable statement within the object. The
source code listing can be limited to any combination of executed, un-executed, and non-
executable statements required. The source code can also be scanned for particular text.

Source Code Listing Report (for Traced Objects)

Lists each statement that was executed during the Trace statistics collection. Statements are
listed in the exact order in which they were executed, showing the Library name, Object
name, Statement number, and source code for the statement. The source code can also be
scanned for particular text. A Trace session can report up to 13,500 executed statements
relating to at most 200 objects.

Application QA Report for Profiled Libraries

Provides the percentage of a NATURAL library, or for a range of objects in a library, that has
been tested. It also shows a listing of which objects have not been tested at all. The source
code of these untested objects can be viewed directly from this listing. Direct access is
provided to the 'Statement Execution Count' Summary report which shows the percentage of
each object tested.
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Notes about Session Reporting

When reporting on PROFILER statistics for numerous objects, it is recommended that reports
be run in batch. The eleven Profile Session Statistics Summary Report formats show up to
500 profiled objects on-line.

The Application QA Report shows up to 4,000 untested objects for one library on-line. The
Source Code Listing Report (for Profiled Objects) allows 2,500 object statements and 2,500
copycode statements to be displayed on-line. The Source Code Listing Report (for Traced
Objects) allows 13,500 object statements to be displayed on-line. (This is the maximum
number of traced statements that can be collected in a Trace session.)

In batch, an unlimited number of lines and pages may be displayed.

Database Elapsed Time represents elapsed time for calls to databases, such as ADABAS,
DB2, and VSAM.

All statistics on the PROFILER reports are rounded.

Object code must exist on the NATURAL FUSER where PROFILER is installed. To create
the object code, NATURAL objects must be STOWed before profiling.

It is recommended that the object code be cataloged in the library from which it is to be
profiled. For more information, refer to the PROFILER Statistics for Objects Migrated with
SYSMAIN section.

Source code is only necessary for the Source Code Listing Reports.

PROFILER does not collect statistics on objects executed from library PROLIB or from a
library that begins with SYS.

It is recommended that all users of a profile session deactivate the profile session before
reporting begins on that session. This will prevent statistics from changing and reduce
overhead while reporting. When a user deactivates a session, only that user's current
session is deactivated. If another user has the same session active, this user's session is not
deactivated. This may cause statistics to change during the reporting process.

There is overhead for a user who is reporting on an active session. When a user has a
session active, PROFILER is invoked every time any NATURAL module is executed by this
active user. This causes overhead which may slow down the reporting process for the active
user.

When a session is active, the message "PRO0011: Warning - Session is ACTIVE. Press
<enter> to execute your command." is displayed indicating that the session is currently being
used and statistics may change during the reporting process.

Note: It is recommended that all users of a profile session deactivate the profile session
before reporting begins on that session. If all users do not deactivate a session,
statistics may change if users are actively profiling during the reporting process.

Note: If an object has been STOWed since profiling began on a session involving that
object, statistics for that object may be inaccurate. If an object has been reSTOWed,
use the 'RS' action to reset statistics for the object, and then activate the session.
Then re-profile the object.
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Section V - Session Reporting

How to Invoke Session Reporting

Enter '?' in a 'Com" field (or press PF1 while the cursor is in a 'Com' field) on the Main
"session list" menu to access a help selection window of available "session actions".

For a Profile session, the action 'S=" will invoke the

*** PROFI LER 4.2.1 for Natural

200 6-12 16: 48 Acti

6-0
AP Acti
co
t T

=

C
o]
m Sessi on Nane
o P PAYROLL EXAMPLE
?_ P PAYROLL TEST

Fr om PAYROLL

Mark Command . ..
_ D Display
MO Modi fy

CO Copy

PU Pur ge

AC Activate

DA De- Activate
RS Reset Stats
AU Active User *

_ S= Stats Report

x S? Stats Help *

_ QA Applic QA
CU Custom zed

Last User Description

Profile/ Trace/All P

Ent er - PF1- - - PF2- - - PF3- - - PF4
Hel p About End  Admn

Only for Profile: *

Backg Up

--PF9---PF10--PF11--PF12- - -
Down NewS Left Right Exit

USER24
PAYTEST
Page 1_ of 1

Exanpl e for
Payrol |l Test

most recently used 'Summary Report'

format. For a Trace session, the action 'S=" will invoke the 'Trace Source Code Report'.

The 'QA' action is only available for Profile sessions and will invoke the 'Application QA'

report.
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V.2 Session Statistics Summary Reports

The 'S?' action is only available for Profile sessions and will display the following help

selection window of available 'Summary Report' formats.

*** PROFILER 4.2.1 for Natural

*k

2006- 06- 10 16: 22 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
s? P PAYROLL 2006-0
__ P PAYROLL EXAMPLE 2006- 06| Mark Report Format. .
P PAYROLL TEST 2006- 06 x S Statement Execution Summary

_ CCPUTine Used Sunmary

_ D Dat abase El apsed Ti me Sunmary

_ N Nuns, Times: Stnts, CPU, Dbase

_ P Percents: Stnts, CPU, Dbase

_ G % Graphs: Stnts, CPU, Dbase

_ F Dat abase/ Wrk File Loops

_ B Inline Sub/ Non-proc'al Blocks

_ R FOR and/or REPEAT Loops

_ I I'F and/or DECI DE Conditions

From PAYROLL__ _ T Percent Executed by Stnt Type

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PFO- - - PF10- - PF11- - PF12- - -

Hel p About End  Admn Backg Up Down

NewS Left Right Exit

The two-letter action codes (e.g., 'SS', 'SC', 'SD', etc.) may be used directly in the 'Com' field

to invoke the required 'Summary Report' format.

PRO0096:
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE
Report Format S Sort O der OBJ Types __

Start Library _ Start hject __
Total Stnt Execs 80

S T Total Exec
e y Run Stnt utbl
I Library hject p Count Execs Stnt
_ PAYTEST PAYROLL P 1 1 2
_ PAYTEST PAY0100M M 4 8 2
_ PAYTEST PAYO0100P P 1 59 26
_ PAYTEST PAY0110M M 1 4 2
_ PAYTEST PAY0125M M 1 4 2

PAYTEST PAY0130M M 1 4 2

Help User End Stnts CPU Dbase Up Down

'S elect (hject to see its Source Code Listing Report.

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

USER24 PAYTEST
QA? N Page 1__ of 1
Vi ew Anend Threshol ds N
Exec %Exec % G aph of
ut bl -utbl  Executable
St Stms Statenents
Exec Exec Executed
1 50. 00 *xxxx
2 loo OO *kkkkkkkkk
20 76.92 FrExxkxk
2 loo OO *kkkkkkkkk
2 loo OO *kkkkkkkkk
2 loo OO *kkkkkkkkk

Sourc Left Right Exit

For example, in the screen above, statistics are reported for objects executed from library
PAYTEST. The statistics presented in this report were stored under the session "PAYROLL

EXAMPLE".

The current 'Report Format', 'Sort Order', and (shown object) 'Types' settings are shown on
the next line. These values may be changed directly or by help selection windows (with PF1
or a'?"). The 'QA? field allows direct access to the 'Application QA' report for the current
session. The current and maximum page number of the report is located on the right side of

this line.

The 'Start Library' and 'Start Object' fields allow the summary report to be started from a

chosen point. The 'View/Amend Thresholds?' field allows
the objects included in the summary report.

selection of various values to limit

Treehouse Software, Inc.
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Section V - Session Reporting

There are eleven Session Statistics Summary Report formats and all have a very similar
layout and options. These reports provide information about NATURAL objects executed
during an active profile session.

Each of these report formats shows the session, User-ID, library, object, object type, and run
count (the number of times an object executed). Statistics that round to zero display as
blank. For example, a CPU time of 0.00003 milliseconds displays as blank.

Each of these report formats uses the following PF keys:

Key Function Description

PF1 Help Provides cursor-sensitive help information

PF2 User Toggles between the display of the profiled library and the
user who performed the profiling

PF3 End Returns to the "session list" menu

PF4 Stmts Changes the summary report format directly to 'S
(Statement Execution)

PF5 CPU Changes the summary report format directly to 'C' (CPU
Time Used)

PF6 Dbase Changes the summary report format directly to 'D'
(Database Elapsed Time Used)

PF7 Up Scrolls up through the report

PF8 Down Scrolls down through the report

PF9 Sourc Allows the location of source code (i.e., libraries) to be
changed

PF10 Left Scrolls left through the other summary report formats

PF11 Right Scrolls right through the other summary report formats

PF12 Exit Exits PROFILER

Statement Execution Count Summary Report (‘SS' action)

Returns statement execution statistics, percent of statements executed, and a statement
graph.

CPU Time Summary Report (‘SC' action)

Returns statistics on CPU time used, percent of CPU time used, and a CPU graph.

Database Elapsed Time Summary Report (‘SD' action)

Returns statistics on Database Elapsed Time used, percent of Database Elapsed Time used,
and a Database graph.

Number of Statements, CPU Time, Database Time Report ('SN' action)

Returns statement execution statistics, CPU time used, and Database Elapsed time used.

Percentage of Executions, CPU Time, and Database Time Report ('SP' action)

Returns percent of statements executed, percent of CPU time used, and percent of Database
Elapsed time used.
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Section V - Session Reporting

Percent Graph of Executions, CPU and Database Report ('SG' action)

Returns percent graph of statements executed. percent graph of CPU time used, and percent
graph of Database Elapsed time used.

Database/Work File Loops Report (‘'SF' action)

Returns execution counts and execution percentages for the Database Loops (i.e., READ,
FIND, HISTOGRAM) and Work File Loops in each object.

Internal Subroutines/Non-Procedural Blocks Report ('SB' action)

Returns execution counts and execution percentages for the internal subroutines and
non-procedural blocks (i.e., break processing) in each object. A Non-Procedural Block is one
in which execution depends on an event, not on where the statement is located in an object.
The non-procedural NATURAL statements are AT BREAK, AT END OF DATA, AT END OF
PAGE, AT START OF DATA, AT TOP OF PAGE, BEFORE BREAK PROCESSING, IF NO
RECORDS FOUND, and ON ERROR.

FOR/REPEAT Loops Report ('SR’ action)

Returns execution counts and execution percentages for the FOR/REPEAT loops in each
object.

IF/DECIDE Conditions Report (‘'SI' action)

Returns execution counts and execution percentages for the IF/DECIDE conditions in each
object.

Percent Executed by Statement Type Report (‘'ST' action)

Returns execution percentages for the Database Loops/Work File Loops, internal
subroutines/non-procedural blocks, FOR/REPEAT loops, and IF/DECIDE conditions in each
object.

Each report format may be retrieved in one of four sort orders.

*  Object within Library (OBJ)
Returns statistics by library/object in alphabetical order.

» Statement Execution Count (STA)
Returns statistics sorted by total statement executions in descending
order.

+ CPU Time (CPU)
Returns statistics sorted by CPU time in descending order.

» Database Elapsed Time (DAT)
Returns statistics sorted by Database Elapsed Time in descending
order.
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Section V - Session Reporting

The objects included in these summary reports can be limited using several criteria.

"Y" in the 'View/Amend Thresholds?' field to invoke the Session Thresholds window.

PRO0096: 'S el ect Object to see its Source Code Listing Report.
Summary Report for Session

2006- 06- 10 15: 27 Session PAYROLL USER24 PAYTEST
Report Format S Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Cbject ___ View Arend Threshol ds y

Total Stnt Execs 2263
Exec %Exec % G aph of

S T Total Exec utbl -utbl Executable

e y Run Stnt  utbl Stnt Stnts Statenents

I Library hject p Count Execs Stnt Exec Exec Executed

_ PAYTEST PAYR

_ PAYTEST PAYO Vi ew Amend Threshol ds

_ PAYTEST PAYO Excl ude Objects where.. ..is less than

_ PAYTEST PAYO .. Run Count for Cbject __ 0 runs

_ PAYTEST PAYO .. Stnts Executed for Chject __ 0 statenents

_ PAYTEST PAYO .. CPU Tine used by Chject __ 0. 0000 nsecs

D base El apsed Tine for Cbhject __ 0. 0000 nsecs
or (hject's Percentage of.. ...is less than
Executabl e Stnms Executed __0.00 %
Total Session CPU Tine used __0.00 %
Ent er - PF1- - - PF2- - - .. Total Session D base Elapsed __0.00 %
Hel p User

Enter '10" in the 'Stmts Executed for Object' field and press Enter.

PRO0103: 5 objects EXCLUDED due to Threshold settings.

Summary Report for Session

2006- 06- 10 15: 29 Session PAYROLL USER24 PAYTEST
Report Format S Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Gbject ___  View Arend Thresholds N

Total Stnt Execs 2263
Exec %Exec % G aph of

S T Total Exec utbl -utbl Executable

e y Run Stnt  utbl Stnt Stnts Statenents

I Library hject p Count Execs Stnt Exec Exec Executed

_ PAYTEST PAYO0100P P 1 59 26 20  76.92 rxxEkaxsk

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Enter

Only program PAYO100P in library PAYTEST satisfied the threshold entered. Message
'PRO0103: 5 objects EXCLUDED due to Threshold settings.' is displayed at the top of the

screen.

V-8
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V.2.1 Statement Executio

n Count Summary Report

The Statement Execution Count Summary Report lists statistics about statement executions

for each object executed with

in a profile session that satisfies the report parameters.

This report identifies the extent to which an object has been tested and which objects have
excessive statement executions. The report also helps to identify poorly-designed objects.

Use action code 'SS' in the
menu.

'‘Com' field for the desired Profile session on the "session list"

Ent er - PF1-- - PF2- - - PF3
Hel p User End

PRO0096: 'S el ect Cbject to see its Source Code Listing Report.

2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24 PAYTEST
Report Format S Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start bject ___ View Arend Thresholds N

Total Stnt Execs 80
Exec %Exec % G aph of

S T Total Exec utbl -utbl Executable

e y Run Stnt  utbl Stnt Stnts Statenents

I Library hject p Count Execs Stnt Exec Exec Executed

_ NATLIB1 PROX01 P 3 114 45 40 88.9 HxxEwkAx

_ NATLIB1 PROX90 P 1 110 55 12 21.8 **

_ NATLIB1 PROX12 P 2 99 50 27 54,0 H*xxxx

_ NATLIB1 PROX03 P 4 83 33 1 3.0

_ NATLIB1 PROX55 P 1 76 25 15 60.0 FxxExx

_ NATLIB1 PROGL10 P 1 54 97 42 43.3 xExx

_ NATLIB1 PROX08 P 2 23 15 11 73.3 Rrxkaxk

Summary Report for Session

---PF4---PF5---PF6---PF7---PF8---PF9---PF10--PF11--PF12- - -
Stnts CPU Dbase Up Down Sourc Left Right Exit

Field

Description

Total Stmt Execs

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

Typ

The total number of statements executed by objects
during a profiling session.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.
The library containing the profiled object.
The profiled object.

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Treehouse Software, Inc.
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Section V - Session Reporting

(continued from the previous page)

Field

Description

Run Count

Total Stmt Execs

Executbl Stmt

Executbl Stmt Exec

%Executbl Stmts Exec

%Graph of Executable Statements
Executed

The number of times the object executed.

The number of statement executions for the object
during a profile session.

The number of executable statements in the object.
NATURAL includes executable statements as part of
its object code. PROFILER only collects statistics
on these executable statements. Non-executable
statements, such as comments and continuation
lines, are not included in these statistics.

The number of executable statements executed at
least once during object profiling and counted only
once.

This percentage points out the extent to which an
object has been tested.

The visual representation of the percent of
Executable Statement Executions. Each *
represents 10 percent or greater of the executable
statements executed.
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Section V - Session Reporting

V.2.2 CPUTime Summary Report

The CPU Time Summary Report lists statistics for CPU time usage for each object executed
within a profile session that satisfies the report parameters.

This report may be used to determine which objects have excessive CPU time and may be
affecting system performance.

Use action code 'SC' in the 'Com' field for the desired Profile session on the "session list"

menu.
PRO0096: 'S el ect Cbject to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format C Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start bject ___ View Arend Thresholds N
Total CPU Tine 142.9120 nsecs
S T G aph of
e y Run CPU % of CPU % of CPU
I Library hject p Count Time (nsec) Time Used Time Used.
_ PAYTEST PAYROLL P 1 2.1760 1.52
_ PAYTEST PAY0100M M 4 38.7200 27.09 **
_ PAYTEST PAYO0100P P 1 29. 0560 20. 33 **
_ PAYTEST PAY0110M M 1 26.5600 18.58 *
_ PAYTEST PAY0125M M 1 17. 3440 12. 14 *
_ PAYTEST PAY0130M M 1 29. 0560 20. 33 **
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description

Total CPU Time

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

Typ

The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.
The library containing the profiled object.
The profiled object.

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

Treehouse Software, Inc.
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(continued from the previous page)

Field Description
Run Count The number of times the object executed.
CPU Time (msec) The number of milliseconds of CPU time used by

each object during a profile session.

% of CPU Time Used The percent of the total CPU time for all objects that
satisfy the report parameters used by an object.

Graph of % of CPU Time Used The visual representation of the percent CPU time
used by each object. Each * represents 10 percent
or greater of the CPU time.
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V.2.3 Database Elapsed Time Summary Report

The Database Elapsed Time Summary Report lists statistics for Database Elapsed Time
usage for each object executed within a profile session that satisfies the report parameters.

This report may be used to determine which objects have excessive Database Elapsed Time
and may be using inefficient database access methods.

Use action code 'SD' in the 'Com' field for the desired Profile session on the "session list"
menu.

PRO0096: 'S el ect Cbject to see its Source Code Listing Report.

Summary Report for Session

Total Database El apsed

S T Dat abase G aph of
e y Run El apsed % of Dbase % of Dbase
I Library hject p Count Tine (nsec) Elaps Time Elaps Tinme
_ PAYTEST PAYROLL P 1

_ PAYTEST PAY0100M M 4

_ PAYTEST PAYO0100P P 1 1005. 5840 100. 00 ol
_ PAYTEST PAY0110M M 1

_ PAYTEST PAY0125M M 1

_ PAYTEST PAY0130M M 1

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -

2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format D Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library __ Start bject ___ View Arend Thresholds N

1005. 5840 nsecs

Hel p User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description
Total Database Elapsed The total number of milliseconds of Database

Sel

User-1D

(Use PF2 to toggle)

Library

(Use PF2 to toggle)

Elapsed Time used by all objects in the session that
satisfy the report parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.

The library containing the profiled object.

Object The profiled object.
Typ The NATURAL object type of the profiled object.
Valid values are as follows:
P Program
N Subprogram
S Subroutine
M Map
H Helproutine

Treehouse Software, Inc.
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(continued from the previous page)

Field

Description

Run Count

Database Elapsed Time (msec)

% of Dbase Elaps Time

Graph of % of Dbase Elaps Time

The number of times the object executed.

The number of milliseconds of Database Elapsed
Time used by each object during a profile session.

The percent of the total Database Elapsed Time for
all objects that satisfy the report parameters used by
an object.

The visual representation of the Database Elapsed
Time used by each object. Each * represents 10
percent or greater of the Database Elapsed Time.
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V.2.4 Number of Statements, CPU Time, Database Time Report

The Number of Statements, CPU Time, Database Time Report lists statistics for number of
Statement Executions, CPU Time usage, and Database Elapsed Time usage for each object
executed within a profile session that satisfies the report parameters.

This report may be used to determine which objects have excessive Statement Executions,
CPU Time, and/or Database Elapsed Time and may be using inefficient design or database
access methods.

Use action code 'SN' in the 'Com' field for the desired Profile session on the "session list"
menu.

PRO0096: 'S el ect (bject to see its Source Code Listing Report.
Summary Report for Session

2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24 PAYTEST
Report Format N Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Qbject ___ View Arend Threshol ds N
Total Stnt Execs 80 Exec Total CPU 142.9120

S T Total utbl Dat abase

e y Run Stnt Stnt CPU Ti me El apsed

I Library hject p Count Execs Exec Used (nsec) Time (nsec)

_ PAYTEST PAYROLL P 1 1 1 2.176

_ PAYTEST PAY0100M M 4 8 2 38.720

_ PAYTEST PAYO0100P P 1 59 20 29. 056 1005. 5840

_ PAYTEST PAY0110M M 1 4 2 26. 560

_ PAYTEST PAY0125M M 1 4 2 17. 344

_ PAYTEST PAY0130M M 1 4 2 29. 056

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Field Description

Total Stmt Execs The total number of statements executed by objects
during a profiling session.

Total CPU The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

Sel An "S" in the Sel field next to a library/object invokes

the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to

this report.
User-ID The User-ID of the user who profiled the object.
(Use PF2 to toggle)
Library The library containing the profiled object.
(Use PF2 to toggle)
Object The profiled object.
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(continued from the previous page)

Field Description
Typ The NATURAL object type of the profiled object.
Valid values are as follows:
P Program
N Subprogram
S Subroutine
M Map
H Helproutine
Run Count The number of times the object executed.
Total Stmt Execs The number of statement executions for the object

during a profile session.

Executbl Stmt Exec The number of executable statements executed at
least once during object profiling and counted only
once.

CPU Time (msec) The number of milliseconds of CPU time used by

each object during a profile session.

Database Elapsed Time (msec) The number of milliseconds of Database Elapsed
Time used by each object during a profile session.
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V.2.5 Percentage of Executions, CPU Time, and Database Time Report

The Percentage of Executions, CPU Time, and Database Time Report lists percentage
statistics for Executable Statement Executed, CPU Time usage, and Database Elapsed Time
usage for each object executed within a profile session that satisfies the report parameters.

This report may be used to determine which objects have insufficent statements tested,
and/or excessive CPU Time, and/or excessive Database Elapsed Time and may be using
inefficient design or database access methods.

Use action code 'SP’ in the 'Com' field for the desired Profile session on the "session list"

menu.
PRO0096: 'S el ect (bject to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format P Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Qbject ___ View Arend Threshol ds N
Total Stnt Execs 80 Total CPU 142.9120
S T % Execut abl e
e y Run St at ement s % of CPU % of Dbase
I Library hject p Count Execut ed Ti me Used El aps Ti ne
_ PAYTEST PAYROLL P 1 50. 00 1.52
_ PAYTEST PAY0100M M 4 100. 00 27.09
_ PAYTEST PAYO0100P P 1 76.92 20. 33 100. 00
_ PAYTEST PAY0110M M 1 100. 00 18. 58
_ PAYTEST PAY0125M M 1 100. 00 12. 14
_ PAYTEST PAY0130M M 1 100. 00 20. 33
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description

Total Stmt Execs

Total CPU

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

The total number of statements executed by objects
during a profiling session.

The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.

The library containing the profiled object.

The profiled object.

Treehouse Software, Inc.
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(continued from the previous page)

Field Description
Typ The NATURAL object type of the profiled object.
Valid values are as follows:
P Program
N Subprogram
S Subroutine
M Map
H Helproutine
Run Count The number of times the object executed.
%Executbl Stmts Exec This percentage points out the extent to which an

object has been tested.

% of CPU Time Used The percent of the total CPU time for all objects that
satisfy the report parameters used by an object.

% of Dbase Elaps Time The percent of the total Database Elapsed Time for
all objects that satisfy the report parameters used by
an object.
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V.2.6 Percent Graph of Executions, CPU and Database Report

The Percent Graph of Executions, CPU Time, and Database Time Report lists percent graph
statistics for Executable Statement Executed, CPU Time usage, and Database Elapsed Time
usage for each object executed within a profile session that satisfies the report parameters.

This report may be used to determine which objects have insufficent statements tested,
and/or excessive CPU Time, and/or excessive Database Elapsed Time and may be using
inefficient design or database access methods.

Use action code 'SG' in the 'Com’ field for the desired Profile session on the "session list"

menu.
PRO0096: 'S el ect (bject to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format G Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Qbject ___ View Arend Threshol ds N
Total Stnt Execs 80 Total CPU 142.9120
S T % Graph of Graph of Graph of
e y Run Execut abl e % of CPU % of Dbase
I Library hject p Count Stnts Exec Time Used El aps Ti ne
_ PAYTEST PAYROLL P 1 *ok ok ko
_ PAYTEST PAY0100M M 4 il **
PAYTEST PAYOlOOP P 1 * ok ok ok ok ok k * % *kkkkkkkkkk
_ PAYTEST PAY0110M M 1 el *
_ PAYTEST PAY0125M M 1 el *
_ PAYTEST PAY0130M M 1 el **
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description

Total Stmt Execs

Total CPU

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

The total number of statements executed by objects
during a profiling session.

The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.

The library containing the profiled object.

The profiled object.
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(continued from the previous page)

Field

Description

Typ

Run Count

%Graph of Executable Statements
Executed

Graph of % of CPU Time Used

Graph of % of Dbase Elaps Time

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of times the object executed.

The visual representation of the percent of
Executable Statement Executions. Each *
represents 10 percent or greater of the executable
statements executed.

The visual representation of the percent CPU time
used by each object. Each * represents 10 percent
or greater of the CPU time.

The visual representation of the Database Elapsed
Time used by each object. Each * represents 10
percent or greater of the Database Elapsed Time.
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V.2.7 Database/Work File Loops Report

The Database/Work File Loops Report lists statistics about the Database/Work File Loops for
objects executed during an active profile session. This report may help identify weaknesses
in test data and incorrect search criteria.

For example:

FI ND AUTOMOBI LE-FILE WTH COLOR = ' RED
WRI TE MAKE MODEL YEAR
END- FI ND

If there are no red automobiles on the AUTOMOBILE file, the "FIND" entry condition is tested,
but the body of the "FIND" loop is never entered.

Use action code 'SF' in the 'Com' field for the desired Profile session on the "session list"
menu.

PRO0096: 'S el ect Cbject to see its Source Code Listing Report.
Summary Report for Session

2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format F Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start object __ Vi ew Anend Threshol ds N

Total Stnt Execs 80

S T Tot al DB/ WF 9B/ W DB/ W %DB/ WF
e y Run DB/ WF Loops Loops Bodies Bodies
| User-1D Object p Count Loops Exec Exec Exec Exec
_ USER24 PROX01 P 3 12 6 50.00 3 25.00
_ USER23  PROX02 P 1 9 9 100. 00 9 100. 00
_ USER23  PROX03 P 2 18 9 50.00 6 33.33
_ USER22 PROXD04 P 4 4 4 100. 00 2 50.00
_ USER19 PROX05 N 1

_ USER17 PROX06 N 1 1

_ USER21  PROX0O7 P 2 8 8 100. 00 4  50.00

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Field Description

Total Stmt Execs The total number of statements executed by objects
during a profiling session.

Sel An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to

this report.
User-ID The User-ID of the user who profiled the object.
(Use PF2 to toggle)
Library The library containing the profiled object.
(Use PF2 to toggle)
Object The profiled object.
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(continued from the previous page)

Field

Description

Typ

Run Count

Total DB/WF Loops

DB/WF Loops Exec

%DB/WF Loops Exec

DB/WF Bodies Exec

%DB/WF Bodies Exec

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of times the object executed.

The number of Database (i.e., READ, FIND,
HISTOGRAM) and Work File (i.e., READ WORK
FILE) Loops in an object.

The number of Database and Work File Loops in an
object that were tested.

The percent of Database and Work File Loops in an
object that were tested.

The number of Database and Work File Loops in an
object in which at least one statement within the
body of the loop was executed. The statement that
ends the loop is also considered to be part of the
body of the loop.

The percent of Database and Work File Loops in an
object in which at least one statement within the
body of the loop was executed.
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V.2.8 Internal Subroutines/Non-Procedural Blocks Report

The Internal Subroutines/Non-Procedural Blocks Report lists statistics about the internal
subroutines and the non-procedural blocks for each object within a profile session.

This report may be used to ensure that all automatic break processing statements have
executed. If break processing does not occur in an object that contains internal subroutines
or non-procedural blocks, then an object has not been tested thoroughly. Test data which
causes all breaks to occur and all internal subroutines to be performed should be used.

Use action code 'SB' in the 'Com' field for the desired Profile session on the "session list"
menu.

PRO0096: 'S el ect (bject to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format B Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start oject Vi ew Anend Threshol ds N

Total Stnt Execs 80 Total CPU 142.9120

S T I'nline Subroutines/Non-Procedural Blocks:
e y Run Tot al Bl ocks 9Bl ocks G aph of

| User-1D Object p Count Bl ocks Exec Exec Bl ocks Exec
_ USER24 PROX001 P 3 12 6 50. 00  xxxxx*

_ USER22 PROX02 P 1 9 5 55.56  xxxxx*

_ USER23 PROX03 P 2 18 18 100. 00  xx*xxkxxkx

_ USER19 PROX004 P 4 4 2 50. 00  xxxxx*

_ USER21 PROX05 N 1

_ USER17 PROX06 N 1 14 9 64.29  xExxkx

_ USER18 PROX007 P 2 8 4 50. 00  xxxxx*

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Field Description

Total Stmt Execs The total number of statements executed by objects

during a profiling session.
Total CPU The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

Sel An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

User-ID
(Use PF2 to toggle)

The User-ID of the user who profiled the object.

Library
(Use PF2 to toggle)

The library containing the profiled object.

Object The profiled object.
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(continued from the previous page)

Field

Description

Typ

Run Count

IS/NP Blocks: Total Blocks

IS/NP Blocks: Blocks Exec

IS/NP Blocks: %Blocks Exec

IS/NP Blocks: Graph of Blocks Exec

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of times the object executed.

The number of Internal Subroutines and
Non-Procedural Blocks within an object.

The number of Internal Subroutines and
Non-Procedural Blocks that were executed at least
once for each object in a profile session.

The percent of Internal Subroutines and
Non-Procedural Blocks that were executed at least
once for each object in a profile session.

The percent graph of Internal Subroutines and
Non-Procedural Blocks that were executed at least
once for each object in a profile session.
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V.2.9 FOR/REPEAT Loops Report

The FOR/REPEAT Loops Report lists statistics about the number and execution percentages
of the FOR and REPEAT Loops for objects executed during an active profile session.

Use action code 'SR' in the 'Com' field for the desired Profile session on the "session list"

menu.
PRO0096: 'S el ect Object to see its Source Code Listing Report.
Summary Report for Session

2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format R Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start bject ___  View Arend Thresholds N
Total Stnt Execs 80 Total CPU 142.9120

S T FOR / REPEAT Loops:

e y Run Tot al Loops %.00ps Graph of

I Library hject p Count Loops Exec Exec Loops Exec

_ NATLIB1 PROX01 P 2 2 2 100. 00  xxHxxExxkx

_ NATLIB1 PROX02 P 4 4 4 100.00  *xxExxkaxk

_ NATLIB1 PROX03 P 1 11 6 54,55  xxxxx

_ NATLIB1 PROX04 P 1 5 4 80.00  xHxxAkwxk

_ NATLIB1 PROX05 N 6 24 20 83.33  xEwwkwxxk

_ NATLIB1 PROX06 N 2

_ NATLIB1 PROX07 P 1 3

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description

Total Stmt Execs

Total CPU

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

Typ

The total number of statements executed by objects
during a profiling session.

The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.
The library containing the profiled object.
The profiled object.

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine
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(continued from the previous page)

Field

Description

Run Count

FOR/REPEAT Loops: Total Loops

FOR/REPEAT Loops: Loops Exec

FOR/REPEAT Loops: %Loops Exec

FOR/REPEAT Loops: Graph of
Loops Exec

The number of times the object executed.

The number of FOR Loops and REPEAT Loops in
the object.

The number of FOR Loops and REPEAT Loops in
an object which executed at least once.

The percent of FOR Loops and REPEAT Loops in
an object which executed at least once.

The percent graph of FOR Loops and REPEAT
Loops in an object program which executed at least
once.
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V.2.10 IF/DECIDE Conditions Report

The IF/DECIDE Conditions Report lists statistics about the IF/DECIDE conditions in objects
executed during an active session. This report can be used to determine if all of the
conditional statements in an object have been executed.

Use action code 'Sl' in the 'Com' field for the desired Profile session on the "session list"

menu.
PRO0096: 'S el ect (bject to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24  PAYTEST
Report Format | Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Gbject ___ View Arend Thresholds N
Total Stnt Execs 80 Total CPU 142.9120
S T I F / DECIDE Conditions/Bodies:
e y Run Total Conds %Cond Tot al Body %Body
I Library hject p Count Conds Exec Exec Body Exec Exec
_ NATLIB1 PROX01 P 3 10 5 50.0 10 1 10.0
_ NATLIB1 PROX02 P 1 1 1 100.0 2 2 100.0
_ NATLIB1 PROX03 P 2 8 7 87.5 8 2 25.0
_ NATLIB1 PROX04 P 4 16 6 37.5 17 2 11.7
_ NATLIB1 PROX05 N 1
_ NATLIB1 PROX06 N 1 4 4 100.0 4 4 100.0
_ NATLIB1 PROX07 P 2 6 6 100.0 8 8 100.0
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit
Field Description

Total Stmt Execs

Total CPU

Sel

User-ID
(Use PF2 to toggle)

Library
(Use PF2 to toggle)

Object

The total number of statements executed by objects
during a profiling session.

The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

An "S" in the Sel field next to a library/object invokes
the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to
this report.

The User-ID of the user who profiled the object.

The library containing the profiled object.

The profiled object.
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(continued from the previous page)

Field

Description

Typ

Run Count

IF/DECIDE:

IF/DECIDE:

IF/DECIDE:

IF/DECIDE:

IF/DECIDE:

IF/DECIDE:

Total Conds

Conds Exec

%Cond Exec

Total Body

Body Exec

%BodyS Exec

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of times the object executed.

The number of IF conditions and DECIDE conditions
in an object. An IF condition is counted as one
IF/DECIDE condition. An ELSE condition that is part
of an IF statement is not counted as a separate
IF/DECIDE condition. Each VALUE/WHEN clause,
except NONE IGNORE, in a DECIDE statement is
counted as one IF/DECIDE condition.

The number of IF conditions and DECIDE conditions
in an object which executed at least once. IF
statements that are executed are counted as one
Condition Executed. An ELSE statement that is part
of an IF statement is not counted as a Condition
Executed. Each VALUE/WHEN that is executed,
except NONE IGNORE, is counted as one Condition
Executed.

The percent of IF conditions and DECIDE conditions
in an object which executed at least once.

The number of IF bodies, ELSE bodies, and
VALUE/WHEN bodies (except NONE IGNORE) in
an object. A body is the action statement(s)
associated with an IF condition, an ELSE condition,
or a VALUE/WHEN clause (except NONE IGNORE).

The number of IF Bodies, ELSE Bodies, and
VALUE/WHEN Bodies (except NONE IGNORE)
which executed at least once.

The percent of IF Bodies and DECIDE Bodies in an
object which executed at least once.
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V.2.11 Percent Executed by Statement Type Report

The Percent Executed by Statement Type Report lists execution percentages for the
Database Loops/Work File Loops, Internal Subroutines/Non-Procedural Blocks,
FOR/REPEAT loops, and IF/DECIDE conditions in objects executed during an active
session. This report can be used to determine if all important statement types in an object
have been executed.

Use action code 'ST' in the 'Com' field for the desired Profile session on the "session list"
menu.

PRO0096: 'S el ect Object to see its Source Code Listing Report.
Summary Report for Session
2006- 06- 10 16: 23 Session PAYROLL EXAMPLE USER24 PAYTEST
Report Format T Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Gbject ___  View Arend Thresholds N
Total Stnt Execs 80 Total CPU 142.9120
S T YDB/ Wor k WS/ NP 9%/R 9% F DEC DE
e y Run Loops Bodys Block Loops Conds Bodys
I Library hject p Count Exec Exec Exec Exec Exec Exec
_ USER24 PROX001 P 3 50.00 25.00 50.00 100.00 50.0 10.0
_ USER23 PROX02 P 1 100.00 100.00 55.56 100.00 100.0 100.0
_ USER23 PROX03 P 2 50.00 33.33 100.00 54.55 87.5 25.0
_ USER22 PROX004 P 4 100.00 50.00 50.00 80.00 37.5 11.7
_ USER19 PROX05 N 1 83. 33
_ USER17 PROX06 N 1 64. 29 100.0 100.0
_ USER21 PROX007 P 2 100.00 50.00 50.00 100.0 100.0
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Field Description

Total Stmt Execs The total number of statements executed by objects
during a profiling session.

Total CPU The total number of milliseconds of CPU time used
by all objects in the session that satisfy the report
parameters.

Sel An "S" in the Sel field next to a library/object invokes

the Source Code Listing Report, which lists statistics
and source code for that individual object. Pressing
PF3 from the Source Code Listing Report returns to

this report.
User-ID The User-ID of the user who profiled the object.
(Use PF2 to toggle)
Library The library containing the profiled object.
(Use PF2 to toggle)
Object The profiled object.
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(continued from the previous page)

Field

Description

Typ

Run Count

%DB/WF Loops Exec

%DB/WF Bodies Exec

%IS/NP Blocks: %Blocks Exec

FOR/REPEAT Loops: %Loops Exec

IF/DECIDE: %Cond Exec

IF/DECIDE: %Body Exec

The NATURAL object type of the profiled object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of times the object executed.

The percent of Database and Work File Loops in an
object that were tested.

The percent of Database and Work File Loops in an
object in which at least one statement within the
body of the loop was executed.

The percent of Internal Subroutines and
Non-Procedural Blocks that were executed at least
once for each object in a profile session.

The percent of FOR Loops and REPEAT Loops in
an object which executed at least once.

The percent of IF conditions and DECIDE conditions
in an object which executed at least once.

The percent of IF Bodies and DECIDE Bodies in an
object which executed at least once.
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V.3 Source Code Listing Report for Profiled Objects

The Source Code Listing Report gives statistics for an individual NATURAL object, displays
the source code for an individual NATURAL object, and lists PROFILER statistics for each
executable statement in the object. The report also indicates executable statements that did
not execute.

NATURAL includes executable statements as part of its object code. PROFILER only
collects statistics on these executable statements. Non-executable statements such as
comments and continuation lines do not have statistics but are included in the report.

To display a 'Source Code Listing Report', enter 'S' beside any object on any 'Summary
Report'.

PRO0096: 'S el ect Cbject to see its Source Code Listing Report.

Summary Report for Session

2006- 06- 10 15: 23 Sessi on PAYROLL USER24 PAYTEST
Report Format S Sort Order OBJ Types __ QA? N Page 1__ of 1
Start Library _ Start Qbject ___ View Arend Threshol ds N

Total Stnt Execs 2263
Exec %Exec % G aph of

S T Total Exec utbl -utbl Executable

e y Run Stnt  utbl Stnt Stnts Statenents

I Library hject p Count Execs Stnt Exec Exec Executed

_ PAYTEST PAYROLL P 1 1 2 1 50.00 *x*xx

_ PAYTEST PAY0100M M 4 8 2 2 100.00 ***xxxxkskx
PAYTEST PAY0100P P 1 59 26 20  76.92 (rxxEkaxx

_ PAYTEST PAY0110M M 1 4 2 2 100.00 ***xxxxkdkx

_ PAYTEST PAY0125M M 1 4 2 2 100.00 ***xxxxkskx
PAYTEST PAY0130M M 1 4 2 2 100.00 ***xxxxkskx

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

This report will not be displayed if the object selected has been SAVEd, CATALOGed, or
STOWed since profiling began. Such objects are marked with a (lower case) 's' or 'c'
immediately to the right of the object type. Message "PRO0094: ... has been SAVED after
Profiling. Reset Stats & Re-Profile." or "PRO0095: ... has been CATALOGed after Profiling.
Reset Stats & Re-Profile." will be displayed at the top of the screen. Statistics for the object
should be reset using the 'RS' session action and the object should then be re-profiled.

This report can not be displayed if the source code or object code for the selected object can
not be found. Such objects are marked with an (upper case) 'S' or 'C' immediately to the right
of the object type. Message "PRO0091: Object Code does not exist for ... in Library ... ." or
"PRO0093: Source NOT Found in LIB ... on ... . Use PF9 to Alter." will be displayed at the
top of the screen. Use PF9 (Sourc) to temporarily amend the location of source code for this
report.

The maximum number of statements for which statistics may be accumulated for an object is
based on the GETMAIN size. GETMAIN values may range from 10K (312 statements) to
50K (2,018 statements). If the statement limit is reached during the execution of the Source
Code Listing Report, the message ">> Statistics Limit of ... stmts Reached <<" appears in the
report.

PROFILER records individual statistics for Database Elapsed Time usage for the first 44
different database accessing statements in any NATURAL object. If the 44 database access
limit is reached during the execution of the Source Code Listing Report, the message ">>
Statistics Limit of 44 database stmts Reached <<" appears in the report.
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After these statement limits are reached, PROFILER continues to collect statistics at the
object level. Total Statement Executions, CPU time, and Database Elapsed Time are still
accumulated and are accurate for the object.

Statistics for NATURAL copycode are collected separately from the object source code which
contains the INCLUDE statement. Statistics for copycode are collected for up to 15
copycodes per object. Copycode statistics are available as part of the NATURAL source
code listing. The Source Code Listing Report expands copycode through the use of PF2. If
a user attempts to display more than 15 copycodes in the Source Code Listing Report, the
message, "COPYCODE STATISTICS NOT KEPT FOR MORE THAN 15 INCLUDE
STATEMENTS" appears on the screen.

Press Enter to display the 'Source Code Listing Report' with statistics for each individual line.

2006- 06- 10 15: 25 Profile Sessi on PAYROLL Obj ect Profil ed by USER24
Execs Total CPU Avg CPU > __ ....+....1....+....2... PAYO1l00P Lib PAYTEST
0010 * Program PAYO100P
0020 DEFI NE DATA LOCAL USI NG PAY0100L
0030 END- DEFI NE
1 0.003 0.003 0040 | NCLUDE PAY0100C
0050 *
1 0.005 0.005 0060 SET KEY PF8 = PGM NAMED ' +
0070 PF20 = PGM NAMED ' +
0080 *
10 0.326 0.003 0090 READ EMPLOYEES BY NAME STARTI NG FROM PERSON
<D base 1005.584 100. 558>
10 0.030 0.003 0100 ADD 1 TO #l
10 0.036 0.004 0110 MOVE PERSONNEL- 1D TO #l D(#1)
10 0.050 0.005 0120 COWPRESS Fl RST- NAME M DDLE- NAME | NTO #NAM
10 0.040 0.004 0130 MOVE DEPT TO #DEPT( #l)
10 0.036 0.004 0140 MOVE JOB-TITLE TO #TI TLE(#1)
PF1 ? PF2 COPY PF3 QU T PF4 SCAN PF5 SC= PF6 SHOW _ Page 1 of 5

Statistics that round to zero display as 0.000.

Field Description

Profile Session ... The profiled session.

Obiject Profiled by ... The User-ID of the user who profiled the object.
Execs The number of times each statement executed

during a profile session.

Total CPU The number of milliseconds of CPU Time used by
each statement during a profile session.

Avg CPU The average number of milliseconds of CPU Time
used by each statement during a profile session.
This value is calculated by total CPU/statement
count.
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(continued from the previous page)

Field

Description

>

Line markings (>, O, S)

0010

Allows a specific line number or one of the following
commands to be entered. Most of these commands
can be invoked by use of a PF key.

COPY Show Copycode (at cursor)
Q{UIT} Quit from Object Listing
SC{AN}.. SCAN for text string..
SCAN=, SC= Repeat previous SCAN
SHOW.. Show statement options..
T{OP}, -- Go to Top of Object

-P, - Up one Page of Object
+P, + Down one Page of Object
B{OT}, ++ Go to Bottom of Object
L{EFT}, < Scroll to Left of Page
R{IGHT}, > Scroll to Right of Page
EXIT Exit from PROFILER

The column positions of the source code line.

The object name and library name of the profiled
object.

If an executable statement has not executed, it is
marked with a ">". Non-executable statements such
as comments and continuation lines appear in the
report listing but have no statistics and are not
marked.

If the first statement in a block of NATURAL
Optimized Code has executed, it is marked with "O".

If the text scan is used, lines containing the text are
marked with an "S".

The NATURAL statement line number.
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(continued from the previous page)

Field

Description

<D’base 1005.584 100.558>

<D’base 1005.584 100.558>

The total number of milliseconds and the average
number of milliseconds of Database Elapsed Time
used by a statement during a profile session.

The average number of milliseconds of Database
Elapsed Time used by each statement is calculated
by Total Database Elapsed Time/Statement Count.

If the NATURAL statement accesses the database
(i.e., READ, FIND, GET, HISTOGRAM, UPDATE,
DELETE, STORE, END TRANSACTION, and
BACKOUT TRANSACTION), database statistics are
shown in brackets on the line directly below this
statement.

The total number of milliseconds and the average
number of milliseconds of Database Elapsed Time
used by a statement during a profile session.

The following PF-keys are provided for the Source Code Listing Report:

Key Function

Description

PF1 HELP
PF2 COPY

PF3 Q{UIT}

PF4 SC{AN}..

PF5 SCAN-=,
SC=

PF6 SHOW..

PF7 -P, -
PF8 +P, +
PF9 B{OT}, ++

PF10  L{EFT} <
PF11  R{IGHT} >
PF12  EXIT

Provides help information about Source Code Listing Report

Displays copycode when the cursor is on a line that contains an
INCLUDE statement

Quit from Object Listing (Returns to the 'Summary Session Report
menu)

SCAN for text string.

Repeat previous SCAN

Show statement options (report can be limited to any combination
of executed, un-executed, and non-executable lines)

Pages backward
Pages forward

Go to Bottom of Object
Scrolls left

Scrolls right

Exits PROFILER
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V.4 Source Code Listing Report for Traced Objects

The Source Code Listing Report for Traced Objects lists each statement that was executed
during the Trace statistics collection. Statements are listed in the exact order in which they
were executed, showing the Library name, Object name, Statement number, and source
code for the statement. The source code can also be scanned for particular text. A Trace
session can report up to 13,500 executed statements relating to 200 objects at most.

NATURAL includes executable statements as part of its object code. PROFILER only
collects statistics on these executable statements. Non-executable statements, such as
comments and continuation lines, and un-executed statements are not included in the report.

To display the 'Source Code Listing Report' for a Trace session, enter 'S=' beside the
required Trace session on the main "session list" menu. If there are no traced statements for
the session, the message "PRO0087: No Trace data Exists for Session {session-name}" will
be displayed.

*** PROFILER 4.2.1 for Natural ***
2006- 06- 10 15: 07 Active Profile Session: NO USER24
C AP Active Trace Session: NO PAYTEST
o c or Page 1_ of 1
m t T Session Nane Dat e Ti me Onner Last User Description
__ P PAYROLL 2006- 06- 05 16: 52 USER24 USER23 Exanpl e for
__ P PAYROLL TEST 2006- 06- 02 15: 33 USER24 USER27 Payrol | Test
= T PAYROLL TRACE 2006- 06- 10 15: 06 USER24 USER24 Payrol|l Trace
From PAYROLL__ Owmer __ Profile/ Trace/All A
Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End bj ts Exi t

Pressing Enter displays the 'Source Code Listing' report for the Trace session.

The maximum number of statements for which statistics may be accumulated is 13,500. If
the statement limit is reached during the execution of the Source Code Listing Report, the
message "PRO0086: Trace data NOT accumulated for more than 13,500 statements." is
displayed.

Statements executed from NATURAL copycode are marked with a "C" (to the left of the
source code line number) and the name of the copycode object is shown immediately above
the lines of executed copycode.

2006- 06- 10 15: 25 Report on Trace Sessi on PAYROLL TRACE USER24 PAYTEST
Lines 1 to 15 of 2045 +....3....+....4....+. ... PAYROLL Lib PAYTEST
0050 FETCH ' PAYO100FP
et oo+ 200 0+ 30 o+ L 4 L+ ... PAYO100P Lib PAYTEST
0050 | NCLUDE PAY0100C
et o oo+ 200 0+ 0 30 o+ L 4 L+ ... PAY0100C Lib PAYTEST
C 0010 SET KEY PF1 = PGM NAMED ' HELP'
et oo+ 200 0+ 30+ L 4 L+ ... PAYO100P Lib PAYTEST
0060 REPEAT
0070 I NPUT USI NG MAP ' PAYO100M
et o 200 0+ 30 o+ L 4 L+ ... PAYO100M Li b PAYTEST
0012 | NPUT ( | P=CFF HE=" PAYO100H )
0058 END
et o oo+ 200 0+ 30 o+ L 4 L+ ... PAYO100P Lib PAYTEST
0080 DECI DE ON FI RST * PF- KEY
0110 VALUE ' ENTR
0120 PERFORM | NPUT- CHECK
1320 | F #VALUE = ' '
1330 REI NPUT ' Pl ease enter a Value.' MARK *#VALUE ALARM
1370 END- I F
0070 I NPUT USI NG MAP ' PAYO100M
et o 200 0+ 30 o+ L 4 L+ ... PAYO100M Li b PAYTEST
0012 | NPUT ( | P=COFF HE=" PAYO100H )
Start from Line and/ or Scan for pfl Help

Treehouse Software, Inc. PROFILER for NATURAL Manual V-35



Section V - Session Reporting

Field

Description

Report on Trace Session ...

Lines ...to ... of ...

+..3 bt

.. Lib ...

Line markings (C, L, S, W)

0010

Start from Line

and/or Scan for

The name of the traced session.

The relative number of the first traced line on the
screen, the last traced line on the screen, and the
total number of traced lines for the session.

The column positions of the source code line.

The object name and library name of the traced
object (whose source code lines appear immediatley
below).

If the traced statement was part of copycode, it is
marked with a "C".

If the traced statement was longer than 72
characters, it is marked with an "L".

If the text scan is used, lines containing the text are
marked with an "S".

If the object that the traced statement comes from
was SAVEd after the tracing was performed, it is
marked with a "W".

The NATURAL statement line number.

Display the trace source code report from the
relative trace line number specified.

Scan the trace source code report for the text
specified and display the page of the report holding
the next occurrence of the text. The scan is an
‘absolute’ scan.

The following PF-keys are provided for the Source Code Listing Report:

Key Function  Description
PF1 Help Provides help information about Source Code Listing Report
PF3 End Quit from Object Listing (Returns to the "session list" menu)
PF7 Up Pages backward
PF8 Down Pages forward
PF12 Exit Exits PROFILER
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V.5 Application QA Report for Profiled Libraries

The Application QA (Quality Assurance) Report returns the percentages of an application
library or a range of objects in a library that has been tested. It also shows a listing of which
objects have not been tested at all. The source code of these untested objects can be
viewed directly from this listing. Direct access is provided to the 'Statement Execution Count'
Summary report, which shows the percentage of each object that has been tested. This
report may be used as a quality assurance tool to show that an application has been
thoroughly tested before it is migrated to a production environment.

Use action 'QA' on the main "session list" menu or enter "Y" in the 'QA?"' field on any
'Summary Report' screen to invoke the Application QA Report. The library required for the
QA report will then need to be chosen, which in this case is PAYTEST.

Summary Report for Session

2006- 06- 10 15: 29 Sessi on PAYROLL USER24 PAYTEST
Report Format S Sort Order OBJ Types __ QA? y Page 1__ of 1
Start Library _ Start Cbject __ Vi ew Amend Threshol ds N

Total Stnt Execs 2263
Exec %Exec % G aph of

S T Total Exec utbl -utbl Executable

e y Run Stnt  utbl Stnt Stnts Statenents

I Library hject p Count Execs Stnt Exec Exec Executed

_ PAYTEST PAYO0100P P 1 59 26 20  76.92 (rxxkaxx

Mark Profiled Library ...
. for Session PAYROLL
x PAYTEST

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Help User End Stnts CPU Dbase Up Down Sourc Left Right Exit

Press Enter and the Application QA Report will be displayed.

PRO0096: 'S el ect Object to see its Source Code Listing Report.

Summary Report for Session

2006- 06- 10 15: 30 Sessi on PAYROLL USER24  PAYTEST
QA Report: 52 ojects in PAYTEST_ Vi ew Execut ed

of whi ch 6 ( 11.54%) were Executed. Obj ects? N
bj ects NOT Executed starting.. _ _ types.. __ Page 1__ of 2
S T Exec S T Exec S T Exec S T Exec
e y utbl e y uthl e y utbl e y utbl
| Object p Stnt | Cbject p Stnt | Object p Stnt | Cbhject p Stnt
_ CTYTAXL L 1 _ FICAM M 9 _ LIFEINSS S 3 _ PAY0120M M 3
_ G TYTAXM M 9 _ FICAP P 14 _ PAYBATCH P 10 _ PAY0120P P 30
s A TYTAXP P 13 _ FICAS S 3 _ PAYEMPL L 0 _ PAY0120T M 2
_ G TYTAXS S 3 _ KAHO100M M 2 _ PAYKH P 30 _ PAYO130P P 28
_ G TYTX2L L 0 _ KAHO100P P 26 _ PAYL L 0 _ PAY0130T M 2
_ FEDTAXL L 1 _ KAH1080 P 874 _ PAYLOCL L 0 _ PAY0140M M 2
_ FEDTAXM M 9 _ KHBIBM M 2 _ PAYROLLG C 1 _ PAY0140P P 25
_ FEDTAXP P 15 _ LIFEINSL L 1 _ PAY0100T M 2 _ PAY0140T M 2
_ FEDTAXS S 3 _ LIFEINSM M 6 _ PAYO11l0P P 27 _ PENSIONL L 0

FI CAL L 1 LIFEINSP P 13 PAY0110T M 2 PENSI ONM M 6

Ent er - PF1- - - PF2- - - PF3- - - PF4- - - PF5- - - PF6- - - PF7- - - PF8- - - PF9- - - PF10- - PF11- - PF12- - -
Hel p End Up Down Sourc Exi t
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Field Description

Session

... Objects in {library}

of which ... (...%) were Executed

View Executed Objects?

Objects NOT Executed starting
types ...

Page ... of ...
Sel

Object

Typ

Executbl Stmt

The profiled session.

The total number of objects determined by the
library, starting and ending objectprogram range,
User-ID, and object types specified on the pop-up
window.

The total number of objects (and the percentage)
determined by the library, starting and ending object
program range, User-ID, and object types specified
on the pop-up window that executed at least once.
This statistic indicates that at least one statement in
an object program was executed.

Allows direct access to the 'Statement Execution
Count' summary report for this session and library.
This report shows which objects were at least
partially executed.

The user may choose a starting object name for the
QA report and/or choose which object types are to
be included in the QA report.

The current and maximum page of the report.

An "S" in the Sel field next to an object invokes the
Source Code Listing Report, which lists the source
code for that individual object. Pressing PF3 from
the Source Code Listing Report returns to this
report.

The profiled object.

The NATURAL object type of the unexecuted object.
Valid values are as follows:

P Program

N Subprogram
S Subroutine

M Map

H Helproutine

The number of executable statements in each
object. NATURAL includes executable statements
as part of its object code. PROFILER only collects
statistics on these executable statements.
Non-executable statements, such as comments and
continuation lines, are not included in these
statistics.
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The following PF-keys are provided for the Application QA Report:

Key Function  Description

PF1 Help Provides help information about the Application QA Report

PF3 End Returns to the pop-up window

PF7 Up Pages backward

PF8 Down Pages forward

PF9 Sourc Allows the location of source code (i.e., libraries) to be changed.
PF12 Exit Exits PROFILER
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