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»»»>  Preface

Rationd LoadT est isasophigticated tool for automating performanceand distributed
functiona testson client/server sysems. You can use LoadT est to test Web, database,
or transaction servers connected to clients on the network. LoadT est letsyou run
teststhat emulate hundreds, or even thousands, of userson just afew computers.

Thisguideisintended to help application developers and system testersuse
LoadT egt to create, edit, run, monitor, anayze, and manage automated teststhat
run across anetwork.

Other Resources

» Thisproduct contains complete online Help. From the main toolbar,
choose an option from the Help menu.

For information about context-sensitive H elp, see the following section.

» Allmanudsareavalableonlinein PDF format. Theseonlinemanudsareon the
Rationa Sdutionsfar WindowsOnline D ocumentation CD.

» For information about training opportunities, see the Rationd U niversity
Web site: http://www.rationd.com/university.

xiii
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Using Help

E

This product contains context-sensitive Help for didog boxes, menus, and toolbars.

Dialog Box Help

M ogt didog box H elp includes overviews and detailed item information.

[mdwsian Prri e W Click thisand then click an
item to see information
e I.-_ about the item.
"w'
T dppds i pahas s et e,

[ ]  twm oo —y Click this to see an
overview of the dialog box.

Menu Command Help

For menu command H elp, highlight the command and pressF1, or click the Help
button on thetoolbar and select the command. A brief description of the command
aso gppearsin the gatus bar.

Toolbar Button Help

For toolbar button H elp, pause the pointer over the button. A yellow ToolTip
gppearsbelow the button, and abrief description appearsin the satusbar. For more
detaled information, click the H elp button on thetoolbar, and then select the button
for which you want moreinformation.

Contacting Rational Technical Publications

Xiv

T o send feedback about documentation for Rationa products, please send e-mail
to our technica publications department a techpubs@raiond.com.



Contacting Rational Technical Support

If you have questions about ingtdling, using, or maintaining this product,
contact Rationd Technicd Support asfollows:

Rational Technical Support

Location

Contact Information

Notes

North America

Telephone:
800-433-5444
408-863-4000

E-mail:
support@rational.com

Europe

Telephone:

+31 (0) 20 4546 200

E-mail:
support@europe.rational.com

Asia Pacific

Telephone:
+61-2-9419-0111

E-mail:
support@apac.rational.com

Please be prepared to supply
the following information:

— Your name, telephone number,
and company name

— Computer make and model

— Operating system and
version number

— Product release number
and serial number

— Your Case ID number (if you
are calling about a previously
reported problem)

World Wide Web

http://www.rational.com

Click the Technical Support link.
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»»» CHAPTER 1

What Is LoadTest?

This chapter introduces Rational LoadT e<t. It includesthe following topics.
About LoadT est

LoadT est basics

Teging response times

The LoadTest environment

vV vV v v VY

Logging into LoadT est

About LoadTest

Rationad LoadT est is asophigticated tool for automating performance tests and
digributed functional testson client/server systems. A client/server system includes
client applications accessing adatabase or application server, client goplications
accessing the TU XEDO TP monitor, or browsers accessng aWeb server.

LoadT est iscompletely integrated with the other components of Rational
PerformanceStudio, including:

» Raiond Robot for recording sessions, and for generating and editing scripts

» Raiona TestManager for managing test assets, such as sessions, scripts,
schedules, and reports

» Raiona LogViewer for viewingthe user log filesand the user error files, which
contain the emulaion dataand the errorsthat occurred whilerunning avVu
script

With itsintuitive point-and-click graphica user interface, LoadT est letsyou play

back the scripts you developed with Robot according to aschedule that you create.

You can monitor the schedule’s progress, and you can analyze the results to see how
the client application and the server perform under varying workload and stress
conditions.
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What Is LoadTest?

LoadT est helpsyou discover and correct performance problems before you deploy
your application in thered world. With LoadT e<t, you have dl of thetoolsyou need
to identify, isolate, and andyze performance bottlenecks.

Asan automated load testing tool, LoadT est emulatesone or many usersperforming
various computing tasks. By replacing actua userswith virtud users, LoadT est
removesthe need for actua usersto manudly add workload to the server.

Because LoadT edt letsyou play back the activities of multiple userson asingle
computer, you can run testsinvolving hundreds, or even thousands, of userson just
a few computers—or on one computer.

Why Use LoadTest?

While LoadT est has a range of uses, it excels in solving performance issues such as

1-2

the following:

Problem

LoadTest Solution

Doesthe server perform correctly
under load?

Conduct stability and stresstesting of the network and
servers under maximum workload conditions.

Doesthe sysem meet scaability
requirements?

Determine the number of usersaserver can support
before the system isreleased.

What level of performance will the
clientsachieve? Can the server deliver
acceptable response times during
smultaneous access by large numbers
of users?

M easure the response times of server operations, as seen
by theclient under varyingtransaction raesand workload
mixes. In addition, you can determine:

>

>

Application response time (average case, best case,
worst case).

How response time varies under different computer
configurations.

A server’s response time when a given number of
virtual users are running against it.

How rapidly a client’s response time falls as the
number of virtual users accessing the server increases.

The server’s hit rate when Web testing is being
conducted.

The error rate and error breakdown.



LoadTest Basics

(Continued)

Problem LoadTest Solution

How do the access patternsof database | Run contention teststhat analyze throughput and

tables affect performance? When is capacity under varying transaction rates, workload mixes,
table or row locking aproblem? and server configurations.

What was the percentage of Placereproducible workloadson the server to objectively

improvement for client responsetimes | measure tuning efforts.
after thelast tunable parameter change?

Doesthelatest release of thedatabase | Test functiond regression of database operations.
server produce the same output and
error detection asthe previousrelease?

Which queries cause performance Isolate queriesthat perform poorly.
problems?

LoadTest Basics

LoadT e<t lets application developers, system testers, and system integratorstest
multi-user client/server systems. LoadT est can be used to add maximum workload
conditionsto the network and server in aclient/server environment, or to distribute
GU I functiond testsover severa computers, thereby reducingthetotd testingtime.
With LoadT est, you can coordinate multiple computers, aswell asemulate multiple
virtud users, from asingle computer running WindowsN T.

Robot records user activities, and then automaticdly creaesascript that represents
the user’s interactions with the server, as well as all queries and responses.

Before you begin planning and developing tests, you should be familiar with the
following LoadT est concepts:

Scripts

The scripting languages
Sessions

Master and Agent computers
Schedules

The types of “users” that you emulate by recording and playing back scripts

vV vV v v v v VY

The types of tests that LoadT est helps you perform
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What Is LoadTest?

Scripts

M uch of your testing effort involves planning and recording scripts. The purpose of
planning and recording scriptsisto later play them back in atest to emulate user
activity.

A script hastwo basic features:

» Afilethat can be executed by Robot or by aloadT est schedule

You generate ascript when you record your GU | activities or client/server
requestswith Robot. Robot trandates your GU | activities or client/server
requestsinto scripting language commands (SQABasic for GU | activities, VU
for client/server requests), and writesthem to the script.

» A setof properties, such asthe type and purpose of the script

Typically, you define the script’'s properties when you plan the script with
TestManager. You can also define script properties in Robot or LoadT est after
you record the script.

Two Perspectives on Scripts

When you plan tests in TestManager and when you record tests in Robot, you will
probably think of scripts in the context of the script and its properties.

But when you play back a script in a LoadTest schedule, think of that runtime
instance of the script as a “user”—an emulated user performing the tasks that you
recorded.

The Scripting Languages

The SQABasic and VU scripting languages are used to represent GU | and virtual
user emulations. Depending on the type of emulation that you specify, Robot
automatically creates the script in one of these languages when you record a script.

GUI scripts — Contain SQ ABasic code for playing back the GU | activities that you
recorded. SQABasic is the language for writing GU | scripts. It uses most of the
syntax rules and core commands found in the Microsoft Basic language. If you are
familiar with Microsoft Basic or Visual Basic, you are already familiar with much of
the SQABasic language. For more information, seest&BascL anguage Rferene

Virtual user scripts — Contain VU code for playing back the client/server requests
you recorded.The VU language is a C-like scripting language. It shares much of its
syntax rules, operators, and library functions with the C language. If you are familiar
with the C language, you are already familiar with much of the VU language.



LoadTest Basics

A VU script communicatesto the LoadT est system what needsto be doneto
perform the desired virtua user emulation. For more information, seethe
VU Language Rderene

You cannot mix SQABasic code and VU codein the same script.

Sessions

When you record virtud user scripts, you are actualy recording asession. A sesson
containsal of the client requests and server responsesissued from the time you
begin recording until the time you stop recording. During virtua user recording,
you can direct Robot to split the session into more than one script.

If you do not split the session into multiple scripts, the session will consist of asingle
script that you name at the end of recording.

However, splitting asession into scriptsisaconvenient way to let you treat sections
of the recording sesson differently in aLoadT est schedule. For example, suppose
you log into adatabase server and perform three different transactions. If you split
the session so that thelogin and each transaction isaseparate script, you can then set
up the scheduleto perform many iterationsof thetransactionsbut perform thelogin
script only once.

The names of sessionsand scripts are independent, dthough if the session congsts
of only one script, you should generdly give it the same name asthe script so you
know that the script and the session are associated with each other.

Master and Agent Computers

You coordinate the activities of dl your scriptsfrom asingle N T computer where
LoadT et isrunning, known asthe M aster computer. From the M aster computer,
you create, run, and monitor schedules.

During the execution of atest, you play back scriptson the M aster computer,
or on computersthat you have designated asAgent computers. You use an Agent
computer for the following:

» Adding workload to the server — If you are running a test with a large number
of users, you can use Agent computers to add load to the server.

» Running schedules with many GUI users — If you are running a schedule with
more than one GU | user, you need an Agent computer, because only one GU |
user can run on each computer.
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What Is LoadTest?

Schedules

» Running scripts on more than one computer —If you are running a functional
test, you can save time by running the scripts on the next available Agent
computer instead of having the Master computer run all the scripts. Of course,
the scripts must be modular and independent.

» Testing hardware configurations — If you are testing different hardware
configurations, you can run scripts on different Agent computers that are set up
with these hardware configurations.

Typically, multiple scripts and multiple computers are involved in atest. At runtime,
script playback is coordinated bghedules that you design. These schedules add an
emulated workload to the server. You run these schedules from the Master
computer.

Once you have used LoadTest to create schedules that describe a baseline of behavior
for the server, you can run these schedules repeatedly against successive builds of
your product, and you can analyze the results using LoadTest’s reporting tools.

Types of Users
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In LoadTest, there are two types of emulated users—GU | users and virtual users

GUI Users

A GUI user is a single instance of a GU I script running on a computer. Only one
GUl user at atime can run on a computer.

A GU I useremulates the activities that actual users perform as they interact with the
application in their daily work. Such activities include keystrokes and mouse
movements.

In general, you include GU | users in functional tests. With LoadT est, however, you
can also use GU I users in performance tests. For information about functional and
performance tests, s@gpesd Tetson page 1-7.

Virtual Users

A virtual user is a single instance of a virtual user script running on a computer.
Unlike GU I users, many virtual users can run on a computer simultaneously.

Avirtual user emulates client/server requests sent to a server. When you record a
virtual user script, Robot records a client’s requests—such as Oracle, Microsoft SQL
Server, and HTTP requests—to the server. Robot also records the server’s
responses. This network traffic is the only activity that Robot records. Robot ignores
GUI actions such as keystrokes and mouse clicks.
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You includevirtud usersin performance tests. For information about performance
tests, see Paformane Tedson page 1-7.

Because many virtud userscan run on acomputer smultaneoudy, virtua userslet
you add aworkload to aclient/server sysem. Virtua usersdso let you determine

scalability and measure server response times.

GUI Users vs. Virtual Users

The following table summarizesthe differences between GU | usersand virtud

users

GUI User

Virtual User

Only oneGU | user can run on acomputer a
onetime.

M any virtud userscan run on acomputer at
the sametime.

Playsback GU | actions such as keystrokes
and mouseclicksagainst GU | objects. These
actionsarerecorded and stored in GU |
scripts, written in the SQ ABasic language.

Playsback therequeststhat aclient sendsto
aserver. Theserequests are recorded and
stored in virtud user scripts, written in the
VU language.

Can beusad in functiond testsand
performance tests.

U sed in performance teststo add user load
to the system—for example, to measure
server response timesunder varying
workloads.

Runseither in Robot or in aLoadT est
schedule.

Types of Tests

Runsin aLoadTes schedule only.

You can use LoadT et to perform the following types of tests:

» Performancetests

» Didributed functionad tests

NOTE: Athird type of automated testing, structural testing of Web sites, is
described in th&ationa Rabat: Try It! With Rationa SiteChek card.

Performance Tests

A performance test helpsyou determine whether amulti-client system is
performing within user-defined standards under varying loads. Performance tests

requirethe LoadT est software.
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Performance testsinvolve loading the server with many virtua users. For example,
you might have atimer in onevirtud user to find out how much time aquery takes
when 1000 other virtua usersare sending requeststo the same server & the same
time.

Additionaly, one or more GU | userscan beincluded in thetest to measure avariety
of performance issuesthat occur when many virtua usersare running against the
same server. Because GU | users measure client response times, thisend-to-end
responsetimeismoreindicative of wha ared user experienceswhen thereis
significant client processing or screen-painting time associated with the user activity
than you are measuring. Also, aGU | user isagood cross-check for your virtua user
responses.

The term “performance testing” includes the following types of tests:

» Load tests

» Stress tests

» Contention tests

» Configuration tests
Load Tests

Load testing is designed to test client or server response times under varying load.
Load tests also are used to help testers compute the maximum number of
transactions a server can handle over a given time period. In addition, when a client/
server system uses workload balancing or a distributed architecture, load testing can
help ensure that the load balancing or distribution methods work as designed.

Load tests can involve virtual users only (for measuring server response times), or
virtual users and GU 1 users (for measuring client response times).

Stress Tests

Stress testing is the process of running your client application under extreme
conditions to see if they or the server “break.” Examples of stress testing include:

» Continuously running a client application for many hours.
» Performing alarge number of transactions.

» Having hundreds of users perform the same operation or a specific combination
of operations at virtually the same moment.

Other types of stress on the system include insufficient memory, unavailable services
or hardware, or diminished shared resources on the server.
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Stresstesting helpsyou ensure that your client gpplication or the server isable to
handle production conditions, where the ineffective management of computer
resources can result in system crashes.

You can test he following types of stress conditions:

Type of stress condition Type of users needed

A heavy volume of usersperformingthe | Virtua users
same activity Smultaneoudy

A few userscontinuoudy repeating the GU I users
same action on the client gpplication
hundreds or thousands of times or over
long periods of time

A few users continuoudy repeating the Virtud users
same client requeststo a server hundreds
or thousandsof timesor over long periods
of time

Combinations of the preceding three Virtud and GU | users
conditions

Contention Tests

Contention testing involves executing acombination of GU | and virtud userson
one or more computersto smulate an actua user environment. For example, you
might have GU | usersand multiple virtua users accessng the same database to
reved problemsin areas such aslocking, deadlock conditions, and concurrency
controls.

Contention testing is often difficult to perform becauseit requires precise

coordination between users. In LoadTest’s point-and-click environment, you can
conduct multi-computer tests in which GU | and virtual users wait for conditions to

be satisfied on their own computers, or on other computers, before they continue
running. For example, you can have a GU | user on one computer add arecord to a
database, and have a GU | user on another computer pause before attempting to read
the record until the first GU | user finishes its script.

If you want to run a contention test under heavy user conditions, virtual users can
add the load.
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Configuration Tests

In today’s heterogeneous client/server environments, each user’s computer can have
a different mix of hardware and software, creating arisk that the application software
will run on some computers and not others. In configuration testing, you want to
ensure that your product will continue to run on multiple platforms.

LoadTest lets you easily schedule the same tests to run on different Agent computers,
which in turn lets you:

» Test for compatibility issues.

» Determine the minimum and optimum configuration of hardware and software
for running the application.

» Learn how each part of your application performs on each computer.

While you typically perform configuration testing with GU | users only, you can also
load your client/server system with virtual users to test the effects of adding memory,
more processors, and so on.

Distributed Functional Tests

Distributed functional tests allow multiple GU | objects to be tested simultaneously
in a distributed, efficient QA lab environment.

Fully testing a Windows client/server application might require running hundreds of
GUI scripts. The testing process will take a long time if each GU | script must be
executed sequentially in Robot on a single computer. You can accelerate the process
considerably by distributing the GU | scripts over multiple computers and running
them with LoadTest.

Because LoadTest lets you execute a number of different scripts simultaneously on
networked computers, and control the execution of those scripts from a single
computer, LoadTest is extremely useful for performing distributed functional
testing.

Assigning scripts to multiple computers through the next avaitatidetor is

particularly useful in distributed functional testing. With this feature, you can assign
scripts to the next available computer, creating a reliable and efficient QA lab
operation. If acomputer crashes or loses network connectivity during test execution,
testing does not stop—LoadT est simply assigns scripts to one of the other available
computers.

You perform distributed functional testing with GU | users only.
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Testing Response Times

LoadT et lets you measure various indicators of performance. Whereas distributed
functional testing measures correctness in terms of straightforward “pass/fail”
responses, performance testing measures time: How long did it take for the action to
complete? How quickly was the server able to respond under heavy load conditions?
You can measure the client response time or the server response time, or both.

The following sections explain the difference between server and client response
times.

Client Response Time

When you use timers in a GU|I script, the client response times that you measure
include GU I activities and GU | overhead, such as the time it takes to display a set of
records retrieved in a database query.

Testing client response times under varying load conditions requires:
» Multiple virtual users loading the system by sending requests to a server.

» Oneor more GUI users acting as the client application. The GU | user runs
against the same server as the virtual users that are loading the system. SQ ABasic
timers in the GU | script measure client response times for individual activities
(such as accessing a database or Web site) or a sequence of activities (such as
accessing a Web site and sending a query to the server).

SQABasic timers measure the duration of GUI activities in a script. For
example, you may want to measure the time required to perform a database
transaction on a remote server, or how long it takes the application to perform
tasks on client computers with different hardware configurations. For more
information about timers, see thlsing Rationd Rabat manual.

Server Response Time

Server testing generally focuses on finding where bottlenecks and overload can be
problematic. You identify potential problem areas by testing server response times
under varying user loads.

In avirtual user script, the server response times are automatically measured for each
emulation command, typically consisting of asingle or a few server requests. Asingle
user transaction can consist of many emulation commands. To measure the time of
this entire block of commands, you can insert timers around the activity of interest,
either during recording or by editing the script.
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Testing Web Servers

To test Web server response times, you load the system with virtua users. You can
measure theresponse time for asingle server request, for ablock of requests, or for
multiple requests.

You start atimer when arequest is made, and then stop the timer after the server’s
response. This measures how long the server takes to process the request and return
information, without the additional time required for GU | overhead within the

client application.

Testing Database Servers

You can use timers in GU | and virtual user scripts to measure client response times
in a client/server system under the load of other virtual users.

LoadTest can be used to simulate large numbers of networked TUXEDO
workstation client users, measuring the responsiveness of both TUXEDO system
and application server processes. Because the LoadTest TUXEDO emulation
commands are modeled after the industry-standard XATMI and TUXEDO ATMI
application programming interfaces, extremely accurate test cases can be produced to
stress every aspect of a TU XEDO server's performance.

Since there is an emulation command for every load-generating TU XEDO
primitive, it's easy to measure individual response times for service calls, transaction
commits, and rollbacks, as well as many other message broadcasting, queuing, and
event brokering operations. You can even measure initial client connection times to
aid in tuning workstation listener and workstation handler resources. Al TUXEDO
client/server communication modes and standard typed buffer types are supported.

The LoadTest Environment
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LoadTest enables you to run a schedule in a distributed environment consisting of a
single Mastecomputer that runs under Windows N T (on which you coordinate test
execution and play back scripts), and zero or more Agent computers (on which you
play back scripts).
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An Agent computer can run on Windows 95 or 98, Windows N T, Windows 2000,
or any of the supported U N | X Agent platforms. T hefollowingtable showsthetypes

of usersyou can run on the Agent platforms:

Agent platform

Type of user

Windows 2000
WindowsNT 4.0
Windows 95 and 98
Solaris2.x

AIX 4.x

HP/U X 10.x and 11.x
Sequent Dynix

GU I usersand virtua users
GU | usersand virtua users
GU | users

Virtud users

Virtud users

Virtud users

Virtud users

Thefollowing figureillustrates atypicd LoadT est configuration:

GUI users

[

Master computer
WinNT4.0 or Win 2000

Virtual users

mali

m .

Win 2000

WinNT4.0 Win 95

Win 98

UNIX, Server
WinNT4.0,

Win 2000

Agent computers

The server can run under avariety of operating systems, and can be connected to the
M aster and Agent computersover aT CP/IP network.
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Logging into LoadTest

After you have planned your tests and recorded your scripts, you are ready to put
them into aschedule. To do this, you must loginto LoadT e<t.

Tologinto LoadTest:

1. Click Start — Programs — Rational PerformanceStudio 7.1 — Rational
LoadTest. The Rationa Repository Login diaog box gppears:

Rational Repository Login

Uzer D

Password

Repository Path

IC:'\repo j Browse |

Project

I Default j

2. Typeyour user ID and password. If you do not know these, see your
administrator.

3. Select arepository from the Repository Path box.
4. Select aproject from the Project box.
5. ClickOK tologin.
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»»» CHAPTER 2

Before You Begin

Thischapter providesguidelinesfor planning performancetesting against adaabase
server and for functiond testing with GU | users. It includesthe following topics:

» About performance and functiond tests
» Planning performance tests

» Planningfunctiond tests

About Performance and Functional Tests

When you plan tests, you must first determine whether you are interested in
performance testing, functionad testing, or both types of testing.

In performance testing, you can measure the following things:

» Theclient reponsetime. Thisisthetimeit takesfor aGU | user to enter a
request, the server to respond to therequest, and the GU | user to seetheresults.
If you are interested in the totd end-to-end response time, as seen by the user,
you run aperformance test with GU | users.

» Theserver responsetime. Thisisthetimeit takesfor the server to processa
request. If you areinterested in the server response only, you run aperformance
test with virtua users.

Functiond testinginvolvesGU | users. You aretestingtheaccuracy of the application
and how it behaves on different computers. You need only afew usersto do this.

Functiond testing tendsto have well-defined objectivesand outcomes. For example,
if the gpplication hasafeaure tha savesafileto disk, it isrelatively straightforward
to test thisfeature. If afile gets saved correctly, it passestheted. If it does not get
saved correctly, it falsthe test.
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Performance testing can be more complex than functionad testing because
performance itself is subjective. Wha one user might perceive astoo dow, another
user might perceive as perfectly acceptable. Therefore, when planning performance
tests, you need to put some thought into what congtitutes acceptable performance.

Another complication of performance testing isthat performance varies widely
depending on workload conditions. Queryingadatabase on asystem tha isprimarily
used for CPU -intensive activities yields adifferent response time than performing
the same query on asystem used primarily for generating 1/0O-intendve database
reports.

The following table summarizesthe main differences between performance and
functiond teds:

Functional Tests Performance Tests

Answer the question: “Does the system d@nswer the question: “How quickly does the
what it is designed to do?” system perform what it is designed to do?”

Focus on how the system behaves againBiocus on how the system behaves when
the functional or the design specification.executing actual business operations.
The system must work as specified.

Model an actual workload, which is an
approximation of the real-world environment
you are trying to emulate.

Do not use a workload model.

Might deliberately use incorrect data to
test error recovery and error handling. F
example, if a field accepts a number fro
1to 100, the test might use the numbe
100, 1, 0, 101, and -1.

Planning Performance Tests

U se data that mirrors the actual work done.
OFor stress tests, the data might not mirror the
mactual work done but instead will stress the
rscapacity of the system.

2-2

Tegting the performance of aserver typicaly involvesloading the server with many
virtud users. The objectiveisto find out how the server performsunder the load.

Some of the performance questionsyo

u might want to answer are:

» How many virtud userscan the server support under norma conditions?

» Arethereany situationswhere server performance degrades suddenly under

normd conditions?
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How doesthe system perform when you exceed the norma conditions?In a
worst-case scenario, doesthe system degrade gracefully or doesit bresk down
completely?

How doesthe system perform under varying hardware configuraions?

The following sections discuss the key stepsthat areinvolved in planning atest.

Setting Pass and Fail Criteria for Performance Tests

Because performance can be subjective, it is essentid tha you not only identify the
featuresto be tested but that you aso determine the criteriathat will determine
whether performance passesor fails. The passor fal criteriawill often involve a
range of acceptable response times. For example, you could define the following as
an acceptable response time:

>

At 100 users, 90% of al transactions have an average response time of 5 seconds
or less. N o response time can exceed 20 seconds.

At 500 users, 80% of dl transactionshave an average responsetime of 10 seconds
or less. N o response time can exceed 45 seconds.

|dentifying Performance Testing Requirements

When planning aperformance test, you need to determine the hardware and
software that your test requires. For example:

>

>

>

>

Server computers: database servers, Web servers, other server systems

Client computers. WindowsN T, 95, or 3.1 computers; network computers,
or Macintosh or UN I X workstations

D atabases that will be accessed
Applicationsthat will berunning

In addition, you need to determine the following parametersfor your tests:

>

How large should the test databasesand other test filesbe in order to accurately
represent therea workload?

How should the databe distributed acrossthe server in order to prevent 1/0
bottlenecks?

If you are testing adatabase, how should the key database parameters be set?
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Designing a Realistic Workload

If you are testing performance, it is essentia that your workload model mirror the
workload at your site. Therefore, you must determine the types of transactionsthat
occur at your ste. For example, do your users generdly query the database and
update it occasiondly, or do they update it frequently? If they update the database
frequently, are the updates complex and lengthy, or are they short?

H ere are some additiond factorsto consider when designing the workload:

>

The workload interval — The period of time the workload model is supposed to
represent. For example, the workload interval could be a peak hour, an average
day, or an end-of-the-month billing cycle.

Test variables — The factors you will change during the performance test. For
example, you might vary the number of users to understand how response time
degrades as the workload increases.

It is best to change only one variable at atime. If performance changes, you know
that the change was caused by that variable.

You set these test variables when you set up a schedule. For more information,
seeD edgning Scheduleson page 7-1.

Functional user classifications — Categorize the usersinto groups based on the
types of activities they perform. For each user group, you need to identify the
number of users or the percentage of overall users. For example, you might
group 20% of the users into Accounting, 30% of the users into Data Entry, and
50% of the users into Sales.

You set up user groups in a schedule. However, you should plan your scripts
beforehand so that when you record them they reflect the actions of a user
group. For more information about setting up user groups$nseiéngU s
Graupsintoa Scheduleon page 7-5.

User work profiles — The set of activities that the users perform and the
frequency with which they perform them. The user actions should mirror as
closely as possible the mix of tasks that the users actually perform. For example,
if the Sales user group access the database 70% more than the other two groups,
be sure that the workload reflects this.

User characteristics — Determine how long a user pauses before executing a
transaction, the typing rates, and the number of times a transaction is executed
consecutively. It is important to model the user characteristics accurately
because the values directly affect the overall performance of the system. For
example, a user who thinks for 5 seconds and types 30 words per minute puts a
much smaller workload on the system than a user who thinks for 1 second and
types 60 words per minute.
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You use delays and think timesto model the user characteristics. For more
information about delays, see Insatinga Dday on page 7-19. For more
information about think times, see Think maximum (mg on page 3-16.

When designing aworkload, make sureto consider factorssuch astheseto ensurean
accurate test environment.

Designing Performance Tests

Once you have decided on the pass and fall criteria, hardware and software
requirements, and workload model, you areready to record the user actionsand set
up the tests. Some questions you might consder are:

>

The termination conditions — If one user fails, should the test stop or should it
keep running? Generally, if you are implementing alarge number of virtual user
tests and a few virtual users fail, the test can remain running. However, if a
virtual user that performs a fundamental task (such as setting up the database)
fails, the test should stop.

You set termination conditions in the schedule. For more information about
setting termination conditions, s€entrdlingH ov a Sdhedule T @minateson page
7-64.

The stable workload — Should the test wait until all the users are connected, or
should the test begin running immediately? Generally, if you are trying to
measure the response time for users, you should wait until they are all running
before the actual testing begins.

You define a stable workload for reporting purposes in the Performance report.
For more information, seRepatingon a StableL ced on page 9-25.

The applications that you will test — It will not be cost-effective to test all of

your applications. You do not want to spend your time and resources trying to
include an application that has little effect on overall performance—for
example, you might not want to include an application that updates a database at
the end of the year. In general, you want to identify the 20% of the applications
that generate 80% of the workload on your system. You also need to limit the
number of applications to reduce test complexity.

The level of information to be logged — Typically, you set the
Recor d_| evel environment variable tBSSENTI AL so you can calculate
response times.

Leave thd_og_| evel environment variable at its default settinghbf

during the early stages of script creation and testing. This is useful in debugging
scripts. When you are satisfied that your VU scripts are performing as desired,
set the log level t&ERROR.
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Set the log level to ERROR when doing medium to large multi-user runs. This
savesdisk space. Loggingdl commandsinstead of only thosethat fail can quickly
consume hundreds of megabytesof disk space. It dso consumesCPU overhead,
so it will reduce the number of usersyou can run on each computer.

You szt the level of information logged when you set up aschedule. For more
information about setting these levels, see Editingthe U s Satingson page 7-38.

You aso need to set up atest database, since you will probably not run your testson
the production database.

Examples of Performance Tests
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The following sections outline the objectives and gpproaches for some typica
performancetests. Each test objective isaccompanied by atabletha outlinesthe key
elementsyou might include when defining the test. Thetablesare intended only as
aguide. They do not atempt to define dl the possible elementsyou can include in
your performance tests.

Number of Virtual Users Supported Under Normal Conditions

You want to determine the number of usersthat aserver can support before you
release the system. You want to be sure that the sysem can meet your scaability
requirements. How many users can the system support before the reponse is
unacceptable?

Assume that your database system is estimated to support approximately 500 users.
Therefore, you initidly plan to run your schedule with 300, 400, 500, 600, and 700
users concurrently performing multiple tasks. T he following table showsthe key
elementsyou might include when designing the test:



Scripts

Schedule

Planning Performance Tests

Reports

A script to initidize the
database.

A script to log usersin.

A script for each user task:

» addingrecords

» deleting records

» querying the database

» running payroll
reports

A fixed user group with one
user. Thisuser logsin,
initidlizesthe database, and
setsan event indicaing that
the database isinitidized.

A scdable user group with
many users. Thisgroup logs
inand waitsuntil theevent is
set. It then executesthe
scenario.

A scenario that contains:

» aselector to randomly
select ascript

» ascript for each user task

LogViewer report to
show whether dl usersin
the schedule successfully
ran to completion.

Status report to show
whether the server
completed itsrequests
successtully.

Performance reportsfor
each schedule run: 300,
400, 500, 600, and 700
users.

Compare report
comparing the output of
al five Performance
reports.

Incrementally Increasing Virtual Users

A common requirement in performance testing isto model what happensacrossa
span of time as different users perform their work. For example, you might want to
test how your server performsearly in the morning when people are arriving for
work and gtarting their day. You might aso want to know how the server handlesan
increasing workload during the day and particularly those times of peak load.

With LoadT e, it iseasy to model thistype of workload by incrementdly loading
virtud users. To incrementdly load virtua users, you first develop amodel of the
workload that you want to test. For example, you write down the frequency and
volume of use of your gpplications. T hen, when setting up your schedule, you do the
following:

» Definescheduling methodsto start different virtua user groups a different
timesduring the life of the schedule.

» For each virtud user group, set the number of virtud usersthat will run the
script and, optionaly, an iteration count, that are appropriate for your test.

By layering the gtart time and iteration count of your virtua users, you can build up
load incrementally, or you can add spikes of load a specific timesin your schedule
run.
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Thefollowing list describes asample test that represents overlapping shifts:

» Supposeyou start aschedulewith 100 virtual users. Becausethisgroup of virtua
usersrepresentsthe early shift of entry clerksrepeating the same group of order
entry transactionsover and over, you set eech virtud user to run many iterations
of thetransaction—enough iterations to keep this group of virtual users running
the script until the schedule ends. You may have to experiment to determine
how many iterations are needed.

» Then, through a schedule, you s&eay. TheDelay type might be from the
start of the schedule, or it might begin at a certain time of day. When the delay
is over, 200 new virtual users begin. This is the next shift of entry clerks, which
overlaps the first shift.

» Duringthe combined shift, which represents peak load, 300 virtual users will be
performing their transactions repeatedly.

The following table summarizes a sample test that represents overlapping shifts:
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Scripts

Schedule

Reports

A script to initidize the
database.

A script to log usersin.

A script for each user task:

» addingrecords

» deleting records

» queryingthe database

» running payroll
reports

A fixed user group with one
user. Thisuser logsin,
initidlizesthe database, and
setsan event indicaing that
the database isinitidized.

A fixed user group with 100
users. Each user logsin and
waitsuntil the event is set.
Each user then executes
many iterations of the
scenaio.

A fixed user group with 200
usersthat delaysfor 2 hours.
each user then logsin,
checksthat the event is s,
and executesmany iterations
of the scenario.

One scenario tha contains

» aselector to randomly
select ascript

» ascript for each user task

LogViewer report to
show whether dl usersin
the schedule successfully
ran to completion.

Status report to show
whether the server
completed itsrequests
successtully.

Two Performance
reports:

» Onereport on the
time period from the
gart of therun until 2
hours have passed

» Onereport on the
time period from 2
hoursuntil the end of
therun

Compare report
comparing the output of
both Performance
reports.
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How a System Performs Under Stress Conditions

Stress testing can be referred to as arelentless attempt to cause abreakdown in the
server. You might suspect that there are someweak areas of the server that may break
down or diminish dueto some operaion being performed avery high number of

timesor over along period of time.

Since stresstests perform multiple smultaneous operations (such as sending
hundreds of queriesto the server a the same moment), virtua users provide the
mosgt practicd and effective means of performing thistype of stresstest. Running
virtud user scripts continuously helpsyou understand the long-term effects of
running the gpplication under stressful conditions.

In asmple stresstest, you might want to conduct atest where virtuad users perform
the same operation continuously and repeatedly for hourson end. Your test might

involve:

» Inserting thousands of recordsinto adatabase

» Sendingthousands of query requeststo adatabase

Thefollowing table summarizes asample stresstest:

Scripts

Schedule

Reports

A script to initidize the
database.

A script to log usersin.

Ascript for each user task:

» addingrecords

» deleting records

» queryingthe database

» running payroll
reports

A fixed user group with one
user. Thisuser logsin,
initidlizesthe database, and
setsan event indicaing that
the daabaseisinitidized.

A scdable user group with
1000 users. Each user logsin
and waitsat async point.
When dl theusersare
synchronized, each user
executes many iterations of
the scenario.

One scenario that contains.

» aselector to randomly
select ascript

» ascript for each user task

LogViewer report to
show whether al usersin
the schedule successfully
ran to completion.

Statusreport to show if
the server behaved
correctly, even under
stress.

Performance reportsfor
each schedule run: 900,
1000, and 1100 users.
These Performance
reports show when the
system gartsto degrade,
and ensurethat the
degradation is graceful.

Comparereport
comparing the output of
each Performance report.
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How Different System Configurations Affect Performance

LoadT et lendsitself well to configuration testing because of the way ascheduleis
organized and run. You might conduct a configuration test for a variety of reasons—
for example:

» You want to test how your system performs with more (or less) memory.

» You want to test how your system performs with a different amount of disk
space.

» You might have several types of network cards that you want to experiment with
to see which provides the best performance.

Since you are testing the same scripts under different configurations, you would run
a schedule, change the computer configuration, and run another schedule with the
same number of users on the same computer. If you physically change servers, you
must alter the “connect” line of the VU script.

The following table summarizes a sample configuration test for 100 users:

Scripts

Schedule

Reports

A script to initidize the
database.

A script to log usersin.

Ascript for each user task:

» addingrecords
» deleting records
» queryingthe database

» running payroll
reports

A fixed user group with one
user. Thisuser logsin,
initidlizesthe database, and
setsan event indicaing that
the daabaseisinitidized.

A fixed user group with 100
users. Each user logsin and
waitsuntil the event is set.
Each user then executes
many iterations of the
scenario.

Onescenario tha contains:

» aselector to randomly
select ascript

» ascript for each user task

LogViewer report to
show whether al usersin
the schedule successfully
ran to completion.

Statusreport to show if
the server returned
expected responses, even
under gress.

Performance reportsfor
each schedulerun on
each configuration.

Compare report
comparing the output of
each Performance report.
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Planning Virtual User Scripts

During the test planning phase, you can use Rationd T estM anager to define script
properties before you actually record the script in Robot.

Script propertiesinclude:

» Thescript name, description, owner, purpose, and test environment
» Related assets such astest requirements

» N otesand specificetion files

» Custom keywords

To plan scriptsand define propertiesin T estM anager, click File - Plan Script. For
moreinformation about planning scriptsthrough TestM anager, see the Usng
Rational Rabat manudl.

Asyou plan what you want to record, keep in mind that when you play back the
script it should emulate real users performing everyday tasks—for example:

» Typically, a script contains a single transaction (such as adding a new order to a
database) or multiple transactions that are executed in succession (such as
adding an order to a database and then generating an invoice based on the order).

In LoadTest, you insert the script into a user group that is likely to execute the
transactions in the script—for example, an Order Entry user group for
transactions that add new orders to the database.

» Typically, a virtual user script represents requests to a servaulbipleclients.
In other words, when you run the script on a single computer, hundreds of
virtual users might run the script. You specify the number of virtual usersto run
the script when you design the schedule.

» Often, a script represents a transaction that is repeated multiple times. For
example, a member of an Order Entry department would not enter a single
order and then quit for the day. Consequently, you might want each virtual user
to run a script multiple times. You set these iterations when you design the
schedule.
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Setting Virtual User Recording Options

Beforeyou record avirtua user script, makesureyour virtua user recording options
are set the way you want them for the recording session. For example, you use
recording optionsto set the recording method to use.

You can review and set virtua user recording optionsin any of these ways.

>

>

Before you begin recording, click Tools - Virtual User Record Options.

When you initiate recording, click O ptions in the Record Virtuad U ser didog
box.

When you end recording, click O ptions in the Stop Recording diaog box. At
thistime, you can only set optionsthat affect script generation (in the tabs
Generator, Generator Filtering, and Generator per Protocol).

For information about recording options, see Sdting Rexrding Optionson page 3-1.

Virtual User Recording Considerations

When you record avirtud user script that accessesadatabase, you often need to make
surethat when you run the schedule, the underlying databaseisin the same state as
it waswhen you originaly recorded the scripts. There are severd waysto accomplish
this:

2-12
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At the gtart of aschedulerun, have one user in therun initidize (roll back) the
database before the other users do active work. The examplesin the previous
section use thismethod.

Before each schedulerun, you can manudly roll back the databaseto the state it
was a the beginning of the recording session.

Havethelast script in asession perform the necessary operationsto restore the
database, such asremoving inserted records or undoing updates.

Asyou record the script, it isagood ideato:

>

Split the recording session into multiple scripts. Typicaly, each script recorded
during asession containsalogicd set of actions performed by one user. For
example, if you record aquery transaction against a\Web server and an order
entry transaction against adatabase server, you would probably split the session
into two different scripts—one for each transaction.
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Splitting asession into multiple scriptsisaso aconvenient way to treat sections

of the recording session differently when you add the session’s scripts to a
schedule. For example, suppose you log into a database server and perform three
different transactions. If you split the session so that the login and each
transaction is a separate script, you can set up the schedule to perform many
iterations of the transactions but perform the login script just once.

For more information about sessions, including how to split a virtual user
recording session into multiple scripts, Sphttinga Sesson into Multiple Saipts
on page 4-15.

» Add comments to the script. This is because one user action, such as clicking in
awindow to add a record to a database, can translate into more than one
emulation command. Therefore, adding comments to your script while
recording makes the script easier to understand and easier to map to the user
actions. For more information about adding commentsCsaenantson page
5-11.

» Insert blocks into the script. Each virtual user script automatically measures the
server response time between one emulation command and the next. However,
you may want to measure larger units of work, such as an entire transaction. To
do so, add blocks during recording to bracket these units of interest. For more
information about adding blocks, sBkxdkson page 5-4.

After you record the script, play back the script in a schedule to make sure it runs
correctly. You will not receive any syntax errors because you have not yet modified
the script. However, you may receive playback errors if your client-side environment
is set up differently from the way it was set up during recording or if you did not
restore the database to its initial recording state.

Modifying Virtual User Scripts

Once you have recorded a series of virtual user scripts, you should modify them so
they will run more than once. For example, if your recorded script deletes a record
with the key of John Doe, you cannot run that script multiple times. If you run the
script with aworkload of 100 users, the first virtual user will succeed, but the next 99
virtual users will get an error.

To avoid this problem, you can use a datapool to supply the data values to your script.
Typically, you use a datapool so each virtual user that runs the script can send unique
data to the server. Also, a single virtual user that performs the same transaction
multiple times can send unique data to the server in each transaction. If you do not
use a datapool, each virtual user sends the same values to the server (which are the
values that are in the recorded script).
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In generd, you create adatgpool immediately after you record the server or user
actions. You create adatgpool with Robot or TestM anager.

You may aso want to make the following changesto arecorded script:

» Modifying think time distribution — The default think time distribution is
CONSTANT. If 1000 users run a script, they will delay the exact same think time
with each command. By setting a think time distributioNB&EXP, each user
will select a think time at random from a negative exponential distribution. To
change the think time distribution, you must modify the valughoink _di st
in each script.

» Suppressing aberrant think times — You might have been interrupted by a ten-
minute phone call during the recording process. When you play back the script,
it pauses for ten minutes. You can remove this think time by editing the script
or by setting a maximum think time in Robot’s Virtual U ser Record O ptions.
For example, if you set a maximum think time of one minute, when the script
runs, it pauses for one minute, not ten.

» Modifying start and stop times — You might want to modify the placement of
start _tinme andstop_ti ne commands, if you inserted timers or blocks
during recording.

» Inserting synchronization points — Inserting a synchronization point enables
you to coordinate the activities of a number of virtual users by pausing and
resuming activities. A useful technique is to synchronize all users at the
beginning of the schedule and to stagger release times so that users executing the
same script do not all start the script at the same time.

You can insert a synchronization point into a schedule or into a script:

— Into a schedule. The advantages of inserting a synchronization point into
a schedule are that the synchronization point is visible in the schedule and
that the synchronization point is easy to change without editing the script.
For more information, sdesatinga Syndranization Pant on page 7-25.

— Into a script. You can insert a synchronization point into a script in either
of these ways:

Duringrecording. For more information, segdranization Paintson page
5-7.

During script editing, by manually typing the \ync_poi nt statement
into the script. For more information, see Wig L anguage Rferen
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Correcting Errorsin Virtual User Scripts
When you run aschedule, you might encounter the following errorsin ascript:

» Syntax errors. These will occur only if you have modified the script. LoadT est
will not run aschedule unlessit can compile al of the scripts successfully.
Therefore, you must fix the syntax errorsfirst.

Some of the most common syntax errorsinvolve:

— attempting to use a function without the proper number and type of
arguments

— attempting to use default scope variables across scripts

» Runtime errors. These errors might appear while you monitor a schedule, and
are often related to the environment or state of the client or server software. For
example, you might need to fix:

initialization problems

— abnormal user termination

— abnormal loss of connections

— access to variables no longer in context

— avariable that you are attempting to use but that has not been initialized

The LogViewer’s U ser Log and U ser Error files contain the information
necessary to fix these runtime errors.

» Connection failures and initialization timeouts.

Analyzing Performance Results

LoadTest generates a great deal of data about your tests, and at first, the sheer volume
of data might be overwhelming. However, if you planned your tests carefully, you
should be reasonably certain what data is important to you.

It is a good idea to first check that your sample is statistically valid. To do this, run a
Performance report and a Response report on your data.

The Performance reportincludes two columns: Mean and Standard Deviation. Ifthe
mean is less than three timesthe standard deviation, your data might be too dispersed
to get meaningful results.
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TheResponse graph showstheresponsetimeversustheelgpsed time of therun. The
datashould reach asteady-state behavior rather than getting progressively better or
worse. If the response time trend gets progressively better, you might be including
login timein your resultsrather than measuring the resultswhen they have attained
agableload. Or the data accessed in your database may be smdler than redidic,
resulting in dl accessesbeing satisfied in cache.

After you are satisfied that your sampleisvaid, you can start andyzing the results of
your tests. When you are andyzing results, it isagood ideato use amultilevel
gpproach. For example, if you were driving from one city to another, you would use
amap of the U nited Statesto plan an overdl route, and amore detailed city map to
get to your degtinaion. Similarly, when you anadyze your results, you should first
sart a& amacro level and then move to levels of greater detail.

The following sections outline the different levels of detail that you can useto
andyze the results of your tests.

Comparing Results of Multiple Runs

Thefirst level of andysisinvolves evduating the graphicad summaries of resultsfor
individua schedulerunsand then comparing the results across multiple runs. For
example, you can examinethe distribution of response timesfor individud usersor
transactions during asingle schedule run. You can dso compare the mean response
times across multiple runswith different numbers of users.

Thisfirst-level andysisletsyou know whether your performance godsare generaly
met. It helpsidentify trendsin the data, and can highlight where performance
problems occur—for example, performance might degrade significantly at 250
users.

For this type of analysis, you run the Performance and Compare reports.

Comparing Specific Requests and Responses

The second level of analysis involves examining summary statistical and actual data
values for specific user requests and system responses. Summary statistics include
standard deviations and percentile distributions for response times, which indicate
how the system responses vary as seen by individual users. If you are testing a SQL
database, you might want to trace specific SQL requests and corresponding
responses to analyze what is happening and the potential causes of performance
degradation.
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For second-level andysis, you could do the following:

1. Ildentify astable measurement interva by running the Response report and
obtaining two timestamps. T he firs timestamp occurs when the virtud users
exit from the startup tasks. Thisisthe timestamp of the last user who gartsto
do “real” work: adding records, deleting records, and so on. The second
timestamp is the first user who logs off the system. You have now identified a
“stable” measurement interval.

2. Create a Performance report using only the interval specified by these two
timestamps.

3. Graph the Performance report to verify that the distribution has flattened.

4. Run the Performance, Compare, and U sage reports to examine the summary
statistics for this measurement interval.

Determining the Cause of Performance Problems

The third level of analysis helps you understand the causes and significance of
performance problems.

Analyzing Results Statistically

This detailed analysis takes the low-level data and uses statistical testing to help draw
correct conclusions. Although this analysis provides objective and quantitative
criteria, it is more time consuming than first- and second-level analysis and requires
a basic understanding of statistics.

When you analyze your data at this level, you use the concefatistical

significance to help you understand whether differences in response time are real or
are due to some random event associated with the test data collection. On a
fundamental level, randomness is associated with any event. Statistical testing
determines whether there is a systematic difference that cannot be explained by
random events. If the difference was not caused by random error, the difference is
statistically significant.

To perform a third-level analysis, you run the Performance and Response reports.
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Some of the measurementsyou need to be concerned about when you do third-level
andysisare:

» Minimum — The lowest response time.
» Maximum — The highest response time.

» Mean — The average response time. This average is computed by adding all of
the response time values together and then dividing that total by the number of
response time values.

» Median — The midpoint of the data. Half of the response time values are less
than this point and half of them are greater than this point.

» Standard Deviation — How tightly the data is grouped around the mean.

» Percentiles—The percentages of response times above or below a certain point.
The 90th percentile is often measured.

» Outlier — Avalue that is much higher or lower than the others in the data.

For example, suppose that System A and System B both have a mean response time
of 12 milliseconds. This does not mean that the system response is the same. System
A might have response times of 11, 12, 13, and 12. System B might have response
times of 1, 20, 25, and 2. Although the mean time is the same, the minimum,
maximum, and standard deviation are all quite different.

To do an even deeper analysis, you can save the report output in .csv format, and
export it into a commercial statistics package.

Monitoring Computer Resources and Tuning Your System

Performance problems can be caused by limited hardware resources on your server
rather than software design. For example, your disk job service times could be
unacceptably slow due to a concentration of disk transfers all being sent to a single
disk rather than being spread across several disk drives. This problem is typically
fixed by relocating some of the frequently accessed files (such as swap files or
temporary files) to a disk with less activity.

Performance problems can also be caused by overloaded LAN segments or routers,
which result in substantial network congestion. Even the simplest round-trip delay
from client to server and back can take several seconds to process. This problem is
typically fixed by splitting an overloaded LAN segment into two or three segments
with routers in between. Sometimes you may also add a second network card to
server systems so they can be directly accessible to two LAN segments without going
through arouter.

Either of these hardware limitations can result in slow response time measurements
that cannot be fixed by changing the software design.
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LoadT et letsyou match CPU, memory, and disk utilization metrics with user
response time data. You can monitor your computer resource usage during a
schedule playback and then graph thisusage data over the corresponding user
regponsetimesto determinewhether imbaancein thehardwareresourcesiscausing
dow responsetimes.

For thistype of anayss, you would run the Response report, and right-click on the
report output to overlay the computer resource metricsone a atimeto seeif any of
them are responsible for dow response times.

For moreinformation about running the Response report, see M apping Camputer
Resouree U ssge onto Response Timeon page 9-27.

Planning Functional Tests

Inthesmplest sense, afunctionad test determineswhether the software functionsas
designed. Typicaly, theramificationsof wha haschanged can be classified in one of
two ways.

» Anunplanned change — for example, a software defect.
» Aplanned change for example, a fix for a software defect or an enhancement.

In either case, if you want to continue with your functional testing, you must make
the newly accepted functionality the new baseline standard, and then compare this
new standard against tests of subsequent builds of the application.

Distributed Functional Testing

Functional tests that use Robot alone are usually performed on a single computer.
With LoadTest, however, you can perform functional tests in distributed mode,
meaning that you can have many computers running concurrently. This enables you
to:

» Expand your functional testing efforts to include additional computers that are
configured differently- for example different operating systems, screen
resolutions, clock speeds, and so on.

» Speed up the process of stand-alone functional testing by distributing the scripts
among different computers and playing them back in the same schedule.
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Setting Pass and Fail Criteria for Functional Tests

One of your primary tasksin planning afunctiond test isto identify the featuresto
be tested and how you will determine whether the features passor fall. If you are
running afunctiond test, the passor fail criteriawill be in the form of functiond
defects. For example, you need to determine whether the latest release of the
gpplication produces:

» Thesame output asthe baseline
» Thesameerror detection asthe baseline

» Thesameerror recovery asthe baseline

ldentifying Functional Testing Requirements

When planning afunctiona test, you need to determine the hardware and software
that your test requires. For example:

» Server computers— the server computers that will be accessed

» Client computers- the characteristics, such as processor speed, memory, and
disk space, of the client computers, that run the application

» Databases that will be accessed

» Applications to be tested

Scheduling Functional Tests

If you are testing performance, you schedule your tests so that the workload model
mirrors the workload at your site. If you are testing functionality, however, you
schedule your tests so they can run on different computers, or on a specific
computer. The following sections show how you might do this.

Distributing Tests Among Different Computers

With functional testing, you might want to run your tests immediately on any
computer that is available. In this case, do two things:

» When you insert user groups into a schedule, click the Multiple Computers
button and add your computers to the computer list that appears. For more
information about scheduling scripts to run on different computersssang
Us Graupsintoa Sceduleon page 7-5.

2-20



Planning Functional Tests

» After you haveinserted your user groups, insert aN ext Available selector. The
scriptsthat you insert under the selector will be continuoudy sent out to the
next available computer. Of course, the scriptsmust be designed so that they are
self-contained and do not rely on one another. For moreinformation aout the
N ext Available selector, see Insatinga Sdetar on page 7-18.

Running Tests on a Specific Computer

If, however, you aretesting functiondity on agroup of computersthat have different
hardware or software, you need to schedule the user groupsto run on aparticular
computer. For more information about scheduling scriptsto run on aparticular
computer, see InsatingU s Groupsinto a Scheduleon page 7-5.

Designing Functional Tests

Once you have decided on the number of usersand the mix of tasks, you are ready
to record the user actionsand set up the tests. Some questions you might consider
ae

» Ifoneuser fails, should thetest stop or should it keep running? Generdly, if you
aretegting functiondity, the test should stop if auser fails.

» Should the test wait until al the usersare connected, or should the test begin
running immediately? Generdly, if you are testing severa configurations of a
system, and the same script isrunning independently on each configuration, the
test can begin runningimmediately.

» What type of datawill be needed to test each function? D atapoolsare extremely
useful here. They enable you to exhaust every combination and iteration of a
field. You can populate adatapool with valid and invalid data. Although you will
probably create the datapool later, you need to plan the type of datait will
contain & the sametime you plan the tests.

You aso need to set up atest database, sinceyou will most likely not want to run your
testson the production database.

To enableatest to be reused, you must record modular scripts so that they can start
and stop a common, convenient pointsfor even processing. For example, aset of
modular scriptsfor abanking gpplication might include querying an account,
updating one of the attributes of the account, and returning to the menu where this
function wasfirst invoked. M ost functiond tests are based on many modular
recordingsthat are placed into script shellsin Robot.

Overview of a Distributed Functional Test

Assumethat you want to test your Accounting software. You want to distribute your
tests so that they can run as quickly aspossble.
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The following table summarizes how you set up thistest:

Scripts

Schedule

Reports

A script to log usersin.

A modular script for each
user task.

A script to perform any
cleanup work and then
shut down the
gpplication.

Theprevioustable showsoneway to perform adistributed functiond test. Thereare

A fixed user group, with one
user assigned to each
computer in theted, that
logsthe usersin.

A fixed user group, with one
user assigned to each
computer in theted, that
containsaN ext Available
selector and modular scripts
tha run on any computer.

A fixed user group, with one
user assigned to each
computer in theted, that
shuts down the gpplication.

LogViewer report to
show whether dl usersin
the schedule successfully
ran to completion.

many other waysto use LoadT est to build and run effective distributed functiona
tests. The most important thingto keep in mind isthat dl of the scripts should be

modular in nature.

GUI Recording Considerations
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Beforeyou record aGU | script that accessesadatabase, you often need to make sure
that when you run the schedule, theunderlying database isin the same sate asit was
when you originaly recorded the scripts. There are severa waysto accomplish this

» Atthedart of aschedulerun, have oneuser in therun initidize (roll back) the

database before the other users do active work. The examplesin the previous
section use thismethod.

» Beforeeach schedulerun, you can manualy roll back the database to the steteit

was & the beginning of the recording session.

» Havethelast script in asesson perform the necessary operationsto restore the

database, such asremoving inserted records or undoing updates.
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Asyou record the user actions, it isagood ideato annotate the script. Annotating
your script while recording makesthe script easer to understand and to map to the
user actions.

After you record the user actionsor server traffic, play back the script in Robot. You
want to make sure tha it runs correctly before you modify it. You will not receive
any syntax errors because you have not modified the script.

Modifying GUI Scripts

Correcting

Onceyou haverecorded aseriesof scripts, you should modify them so that they will
run more than once. For example, if your recorded script deletesarecord with the
key of John D oe, you cannot run that script multipletimes. If you run thescript with
aworkload of 100 users, thefirst GU | user will succeed, but the next 99 GU | users
will get an error.

T o avoid thisproblem, you can useadatgpool to supply the datavaluesto your script.
Typicaly, you use adatapool so that each GU | user that runsthe script can send
redisticdatato the server. Also, asingleGU | user tha performsthe sametransaction
multipletimes can send redistic datato the server in each transaction. If you do not
useadatgpool, each GU | user sendsthe samevauesto the server (thevaduesthat are
in the recorded script).

Another use of datapoolsisfor testing the vauesof each field. So, for example, if you
aretesting anumeric field, you can populate your datagpool with the minimum and
maximum vaues accepted, one lessthan the minimum and one more than the
maximum vaues, anull vaue, and so on.

In generd, you create adatgpool immediately after you record the server or user
actions. You cresate adatgpool with Robot or TestM anager.

You will probably want to add aloop to your script to repeatedly test the values of a
field.

Errorsin GUI Scripts
When you run the schedule, you might encounter the following errorsin ascript:
» Syntax errors. For example, you might need to fix errorslike the following:

— An object did not exist during recording, but it occurs in playback.

— An object’s coordinates have changed between the time you recorded it and
the time you run the schedule. For example, the coordinates of a drop-

down combo box may have moved out of range.

To fix these problems, comment out the incorrect portion of the script, re-

record that portion of the script, and insert the corrected code into the script.
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» Runtimeerrors. These errors might gppear while you monitor aschedule, and
are often related to your environment. For example, you might need to fix:

— Script command failures.

— Unexpected active windows. For example, assume you recorded a script
that creates anew file in N otebook, and then closes that file. When you play
back that recording, the file already exists. When the script tries to close the
file, it gets a message asking if it wants to overwrite the previous file. This
message is an unexpected active window, because it did not appear during
recording.

Analyzing Functional Results

The LogViewer shows whether an individual script passed or failed. By default,
LoadTest displays the LogViewer if a script fails during a schedule run. If anything

in the script failed, the LogViewer displays the script name in red. You can click on
the script name to examine the cause of the failure. Scripts that pass are green, and
scripts that you terminate are yellow.

For more information about the LogViewer, see lthengRational Robat manual.
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»»» CHAPTER 3

Setting Recording Options

This chapter describes how to set recording options, manage proxies, and provide
login information through the Authentication D atapool. It includes the following
topics:

vV vV v v v v v VY

About virtual user recording
Setting the recording method
Setting script generation options
Setting generd recording options
Defining aclient or server computer
Removing acomputer or port
Authenticating login

M anaging proxies

About Virtual User Recording

Thefollowing steps outline the genera process for recording avirtua user script:

1.

Set the virtua user recording options.

Recording optionstell Robot how to record and generate scripts. You set
recording optionsto specify:

— The type of virtual user recording you want to perform, such as API,
network, or proxy. The recording method you choose determines some of
the other recording options you need to set.
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7.
8.

—  Script generation options, such as specifying whether you want the script to
include datapool commands or think time delays, and whether you want to
filter out protocols to control the size of the script.

— General recording options, such as the prefixes to assign to default script
and session names.

Start the recording session.

If you use the API recording method, you must start recording first, at which
point Robot prompts you for the name of the client. With the other recording
methods, network and proxy, you can start recording before or after you start the
client.

Start the client application.

Record the transactions. While you are recording the transactions, you can split
the session into multiple scripts, each representing a logical unit of work.

For information about splitting a session, Spiittinga Sesson intoM ultipleSaipts
on page 4-15.

Optionally, insert timers, blocks, comments, and other features into the script
during recording.

For information about inserting these features into virtual user scripts, see
Chapter 5Adding Featuresto Virtual U sar Saipts

Close the client application.
Stop recording

Robot automatically generates scripts.

Setting the Recording Method

3-2

Arecording method is the type of virtual user recording that you want to perform.
Your choices are:

>

>

>

API recording
N etwork recording (the default)

Proxy recording
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In generd, we recommend that you select network recording. H owever, the
followingtable lists certain situationsin which arecording method isrequired

or recommended:

Situation

API

Network

Proxy

The client gpplication accesses secure
daafrom aWeb server.

Required

Theclient application accessesan Oracle
8 database.

Required

Theclient application accessesan Oracle
7 database. (For network and proxy
recording, you need to supply the name
of the Oracle database. For more
information, see ProvidingtheN amed an
OradeD atabaseon page 3-23.)

Recommended

First dternate

Second dternae

The client gpplication isnot ingaled on
the M aster.

Recommended

Alternate

The client gpplication isnot running on
WindowsNT 4, SP 3or 4.

Recommended

Alternate

You want to record traffic from multiple
client applicationsthat resideon different
computers.

Recommended

Alternate

You want to record traffic between
multiple, gadficclient and server
computers.

Recommended

N either the client nor the server
computer ison the same network
segment asthe M agter.

Required

An Ethernet switch controls network
traffic, and neither the client nor the
server gpplication areinstaled on the
same computer asthe M aster.

Required

The client gpplication accessesa
TUXEDO server.

Alternate

Recommended

3-3



Setting Recording Options

API Recording

With API recording, Robot records API cdls between the specific client application
and the server. Recording occurson the client rather than on the wire, aswith
network and proxy recording. T herefore, choose API recordingif you are accessing
secure datafrom aWeb server, because API recording capturesthe information
beforeit reachesthe wire and isencrypted.

API recording is supported only on WindowsN T clients. With API recording, you
do not have to specify the network names or | P addresses of the client and server
asyou do with network and proxy recording.

How to Choose API Recording
To usethe API recording method:

1. Click Tools - Virtual User Record Options.
2. Click theMethod tab, and click API recording.

Network Recording

With network recording, Robot records packet-level traffic a the OSl network
interface layer using the “promiscuous” mode of your network card. N etwork

recording is media-independent, supporting standards such as Ethernet, Token

Ring, and Fiber Distributed Data Interface (FDDI).

N etwork recording occurs on the wire rather than on the client (as with API
recording).

How to Choose Network Recording

To use the network recording method:

1. Click Tools - Virtual User Record Options.

2. Click theMethod tab, and click\ etwork recording.

3. Optionally, click theM ethod:N etwork tab, and select the client/server pair that
you will record. The default is to record all of the network traffic to and from
your computer. (For information, s&€deatinga Client/Seve Pair below.)

4. Optionally, click theGenerator Filtering tab to specify the network protocols

to include in the script that Robot generates. (For informatiorSetiaa
FilteingOptionson page 3-16.)
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Selecting a Client/Server Pair

TheM ethod:N etwork tab containsthe following lists of computer addresses. Select
oneitem in each list:

Client — The client’s network name (or IP address) and, optionally, the port number.

Server — The server’s network name (or IP address) and, optionally, the port
number.

If acomputer that you want to specify is not listed, define the computer as described
in DeiningaClient ar Seve Camputer on page 3-27.

You can choos@ny or Local machine instead of a specific computer name:

» If you selectAny for either the client or the server, Robot records traffic for all
clients or all servers on the network.

» Ifyou selectocal machine for the client (the default), Robot records traffic
from the Master computer. Robot determines the computer’s network name
automatically. You do not have to specify it.

Local machine records traffic from all of the computer’s ports. To record traffic
from a particular port, clickomputer Admin to define the computer network
name and port number of interest.

Selecting a Network Card

If you are using network recording and the Master computer has more than one
network interface card installed, you must identify the card to use, as follows:

1. Click Start — Settings — Control Panel.
Double-click theN etwork icon.
Click theBindings tab.

Selectall services in theShow Bindings for box.

a B~ w DN

In the list of services, expand tRerformanceStudio N etwork Driver item by
clicking the + icon before it.

Click the network interface card that you want to use.
Click Move Up until the selected card is at the top of the list.
Click OK.

Reboot the computer.

© o0 ~N o

Alternatively, instead of moving the name of the interface card that you want to use
to the top of the list, you can cli€kisable to disable all of the other interface cards.
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Proxy Recording

3-6

With proxy recording, the client/server treffic is routed through aproxy computer.

Proxy recording occurs a the OS| gpplication layer and involvesreceiving and
sending socket transactions. With proxy recording, you can record conversaions
between multiple, eaificclientsand servers(that is, when the Any choicein the
M ethod:N etwork tab for either clientsor serverswould be impractica).

The following examples show when you might need multiple clientsand servers:

» You need multipleclient computersif different user groups(such asorder entry
clerksand customer service representatives) will issue requeststo the server in
a the sametime during asingle recording session.

» You need multiple serversif requests are being sent to different databases (such
asan Inventory database and aH uman Resources database) located on different
computers.

Theproxy computer interceptsrequestsfrom clientsand relaysthem to the server.
N one of the client computersissuing requeststo the serversneed to have the Robot
softwareingdled. Robot isrequired only on the proxy computer.

N ote that this document uses the word “proxy” to refer to the computer that
performs proxy recording. It does not refer to a Web proxy server.

The following figure illustrates a proxy recording setup with multiple client
computers and one server. Each computer’s network name indicates its role in the
client/server traffic. N etwork names are followed by the computer’s port number:

Client computers Proxy computer Server computer
Rational Robot

e
Client1:3010 < - -
Clients map - Proxy maps .
- to proxy —— to server L__— |
= ———— > Proxy:3040 < » Serverl:3070
. = d » Proxy:3050 < 4
Client2:3020 > Proxy:3060 4
- Other mappings on proxy
— (client/server pairs)
L — | Client1:3010 ~ Server1:3070
Client3:3030 < Client2:3020 » Server1:3070

Client3:3030 ~ Server1:3070
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NOTE: The proxy can run on one of the client computers. To have one
computer serve as both the proxy and a client, assign different port numbers to
the proxy and client.

How to Choose Proxy Recording
To usethe proxy recording method:
1. ClickTools - Virtual User Record Options.
2. Click theMethod tab, and click Proxy recording.
3. Click theMethod:Proxy tab to:
— Create a proxy computer.
— Identify client/server pairs that will communicate through the proxy.
After you set up your system for proxy recording, you should record a trial script to

make sure the proxy recording yields the results you expect.

NOTE: If you are proxy recording against an Oracle database, the server should
not be set up to redirect. Consult your Oracle documentation for information.

Proxy Recording Overview
To set up and use proxy recording:
1. Start Robot on the proxy computer.

2. In the Virtual U ser Proxy Administration dialog box, match up the proxy
computer and port with each server to be used in the test.

For details, se€regtinga Praxy Camputer on page 3-8.

3. IntheMethod:Proxy tab of the Virtual U ser Record O ptions dialog box, match
up each client with the server it will send requests to. Be sure to specify the
actual server and not the proxy computer.

For details, sebdentifying Client/ Server Pairson page 3-8.

4. Configure each client to send requests to the proxy computer, not to the server.
For example, if the client will be sending requests to an Oracle database, use the
Oracle client configuration software to specify the proxy computer’s address and

port number, not the server’s.

5. On each client computer, atester should start the client application and navigate

to the point where recording will begin.

6. On the proxy computer, enable recordifde — Record Virtual User).
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7. With recording enabled, each tester a each client computer performsthe
transactionsto record.

8. When dl transactions are complete, stop recording on the proxy computer.

Creating a Proxy Computer

You create a proxy computer by mapping the proxy computer’s address to the
address of one or more servers.

Before you create a proxy computer, be sure that:

» The server’s network name (or IP address) and port number are defined. If they
are not defined, clicKkomputer Admin to display the Virtual User Computer
Administration dialog box. For information about how to define the server’s
network name and port number in this dialog boxBdmingaClient or Sever
Compute on page 3-27.

» Proxy service is running. For more information, Stgetingand Stopping Praxy
Savieon page 3-32.

To create a proxy computer:

1. Click Tools - Virtual User Record Options.

Click theM ethod tab and make sure thtoxy recording is selected.
Click theM ethod:Proxy tab.

Click Proxy Admin.

a B~ w DN

In Proxy:Port, specify the proxy computer’s port number. N ote that Robot has
already detected and specified the proxy computer’'s name.

You can specify any available port number. Avoid the “well-known” ports (those
below 1024). If you specify a port number that is unavailable, Robot prompts
you for a new port number.

6. In theServer:Port list, select a server involved in the test.
7. Click Create Proxy.

The proxy computer is added to thesting Proxies list.

Identifying Client/Server Pairs

Clients and servers communicate through the proxy. A client and server that
communicates through a proxy is callecliant/server pair.
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Before you identify aclient/server pair, be sure that the network namesor IP
addresses of all the clientsand serversin the test gopear in the M ethod:Proxy tab.
If any are not listed, click Computer Admin to definethem. For information about
how to defineaclient or server computer, see Ddininga Client a Seva Camputer on
page 3-27.

To associate each client in the test with the server it will communicate with:
1. ClickTools - Virtual User Record Options.
2. ClicktheMethod tab and make suretha Proxy recording isselected.
3. Click theMethod:Proxy tab.
4. Select aclientin theClient [:Port] lit.
The client port isoptiond.
5. Select the client's server in tiServer:Port list.
The server port is required.
6. Click Add.

The client/server pair that you have identified appears ililet/Server pairs for
recording list.

Setting Script Generation Options

Although you should set script generation options before you record a session, you
can also change these options after you record a session. After recording, you can
change a script generation option and regenerate the script with the new options,
without recording the session again. The script generation options enable you to:

» Modify the contents of the script—for example, by specifying whether the
script will include datapool commands or think time delays

» Set filtering options to control the size of the script—for example, by selecting
certain protocols to be included, and excluding the other protocols.

» Modify a script that contains Oracle or TUXED O requests—for example, to
give emulation commands pertaining to TUXEDO a command ID prefix that
reflects the specific emulation command.

For information about regenerating scripts, Regnaatingthe SaiptsRexrded in a
Session on page 4-17.
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Modifying the Contents of a Script
To modify the contents of ascript:
1. ClickTools - Virtual User Record O ptions.
2. Click theGenerator tab.
Thistab letsyou specify whether the script will:
» Usedagpools.
» Contan prefixesfor command IDs.
» Contan thedataretrieved from the server (as comments).

» Contan the number of rowsor bytes affected by SQL statementsor Web
requests.

» Contan thereturn codesfor SQL statements.
» Bind output parametersto VU variables

» Includethink time delays.

» Include both think timeand CPU delays.

» Haveamaximum think time delay.

The following sections describe these options.

Use Datapools

Select thischeck box if you want Robot to generate datapool commandsin the script.
Datapool commands alow the script to accessdatain adatapool.

A datapool dlowseach virtua user running ascript to send redistic datato the
server. If you do not use adatapool, each virtud user sendsthe samedatato the server
(the datathat you sent to the server when you recorded the script).

For moreinformation about datapools, see Chapter 6, Warkingwith D atapods

Command ID Prefix
This option specifiesan optiond prefix for VU emulation command IDs.

Emulation commands include commandsfor emulating database clients aswell as
commandsfor performing communication and timing functions. An emulation
command ID appearsin bracketsafter the command name. It uniquely identifiesthe
emulation command in LoadTest reports.
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Emulation command IDs consist of aprefix and athree-digit numeric suffix.
For example, if you specify t ask asthe command ID prefix, you might see the
following emulaion command nameand ID:

sqgl nrecv ["task001"] 1355;

Robot automaticdly incrementsthe numeric suffix by avalue of 1 with each
emulation command.

The maximum length of the command ID prefix is seven characters. If you do not
specify aprefix, Robot usesthe script name asthe prefix (up to seven characters).

You cannot use this option to define multiple command ID prefixesin arecording
session. If you want your script to contain multiplecommand ID prefixes, useblocks
to define these prefixes.

With TU XED O commands, any prefix that you definein Command ID prefix is
ignored if you specify apredefined TU XED O emulation command ID prefix. For
moreinformation, see AdgningaPrdix toTUXED O Command IDson page 3-23.

Truncating a Command ID Prefix

Robot usesatilde (~) to indicate that acommand ID prefix that exceeds seven
characters has been truncated.

Thecommand ID prefix format isdightly different for truncated prefixesthat appear
in single-script sessions and multi-script sessions. For example, if you definea
command ID prefix of Enul Crrdl D, Robot truncatesthe prefix as follows:

» Truncaion format for single-script sessions:

sql exec ["Emul Cnd~024"] "select * fromtable";
sql nrecv ["Emul Cnd~025"] ALL- ROAS;

» Truncaion format for multi-script sessions:

sql exec ["Emul Cnd~3. 024"] "select * fromtable";
sql nrecv ["Emul Cnd~3. 025"] ALL- ROA5;

The 3 after thetilde showsthat the command isin thethird script in the session.

Display Recorded Rows

This option specifieswhether you want some or dl of the dataretrieved from the
server to be inserted into the script.

Theinserted dataisfor informationd purposesonly. Dataisinserted in the form of
comments and does not affect script playback.
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Select one of the following vauesfrom the Display recorded rows ligt:

Value Meaning

All Insert al retrieved datainto the script.

First Insert aspecified number of bytes (HT TP and socket protocols) or
rows (other protocols) from the beginning of the dataretrieved from
the server.

If you select First, enter the number of bytesor rowsto retrievein
the box that gppearsto theright of the Display recorded rows list:

Diaplsy e v il
T | 3
Last Insert agpecified number of rowsfrom the end of the set of records

retrieved from the server.
You cannot use Last with HT TP or socket protocols.

If you select Last, enter the number of rowsto retrieve in the box
that appearsto theright of theDisplay recorded rows list:

Display recorded rows

Last =] 1o =

None Do not insert any retrieved datainto the script.

NOTE: Display recorded rows issupported only for Sybase, Microsoft SQL
Server, HT TP, and socket protocols.

Verify playback row counts

Thisoption specifieswhether the number of rowstha were affected by an executed
SQL gtatement, or the number of bytesthat were affected by arequest to aWeb
server, are inserted into the script.

Thisinformation helpsyou determine whether aSQL statement or Web request
executed during script playback behaves asit did during recording. If the SQL
satement or request returnsadifferent number of rowsor bytes during playback,
LoadT est notesthe discrepancy when you run an Anaog report.
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Verify playback row counts hasthe following meanings:.

State of check box Meaning

The check box is selected. Insert into the script the number of rows or bytes
afected by aSQL statement or Web request.

The check box iscleared. Do not insert thenumber of affected rowsor bytesinto
the script.

For an exampleof the effect that thischeck box hason agenerated script, see Example
o the Veify Playbadk Chek Baxeson page 3-13.

Verify Playback Return Codes

This option specifieswhether you want the return code for an executed SQL
statement to beinserted into the script.

During playback, LoadT est checkswhether the return code for aSQL statement
executed during script playback matchesthe return code for the same statement
executed during recording. If the SQL statement returnsadifferent code during
playback, LoadT est notesthe discrepancy in the LoadT est playback report.

The Verify playback return codes check box hasthe following meanings:

State of check box Meaning

The check box is selected. Report SQL return codesfor each SQL staement
executed in the script.

The check box is cleared. Do not insert any SQL return codesinto the script.

A single SQL statement can return multiple error codes.

Example of the Verify Playback Check Boxes
Suppose you want the script to execute the following SQL statement:

I NSERT | NTO nytabl e VALUES ("val uel", "val ue2")
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3-14

Dependingon your Verify playback row counts and Verify playback return codes
selections, Robot generatesthe SQL statement in one of the following ways:

Check box selected

VU command and meaning

N either

sqgl exec ["x001"] "1 NSERT | NTO nyt abl e VALUES (' val uel’,
"val ue2')";

During recording, Robot does not report the datait collectsfrom the
execution of the SQL statement. During playback, LoadT est assumes
tha any non-zero return codeisan error. It pays no atention to the
number of affected rows.

Verify playback
return codes

sqgl exec ["x001"] EXPECT_ERROR {-212}, "INSERT |NTO
nyt abl e VALUES (' valuel', 'value2')";

Robot recordsthat the error code -212 was returned from the SQL
satement. During playback, LoadT est expectsthe SQL statement to
return the error code -212. When you run an Anadog report on the log,
the report output shows any variance in the error codes.

Verify playback
row counts

sql exec ["x001"] EXPECT_ROWS 1, "INSERT | NTO mytabl e
VALUES (’'valuel’, ’'value2)";

Robot recordsthat onerow was affected by the SQL statement. During
playback, LoadT est expectsthe SQL statement to affect one row. When
you run an Andog report on the log, the report output shows any
variancein the number of rows affected.

Both

sql exec ["x001"] EXPECT_ERROR{-212}, EXPECT_ROAS 0,
"I NSERT | NTO nmytabl e VALUES (’'valuel', 'value2');

Robot recordsthat the SQL statement returned the error code-212, and
tha no rowswere affected. During playback, LoadT est expectsthat the
SQL statement will return error -212 and tha no rowswill be afected.
When you run an Andog report on thelog, the report output showsany
variance in the error codes and the number of rows affected.

Because one SQL statement can return multiple error messages (for example, asa
result of sored procedure execution), EXPECT _ERRORIisan array. During
playback, if an error code isreturned that is not one of the values specified in the
array, LoadT est generatesan error.
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Bind Output Parameters to VU Variables

Select this check box to automatically script the VU expressions needed to contain
thereturn vaues of output parameters. T his applies only to emulaion commands
tha support output parameter binding (currently thel | OP_i nvoke command).
Clearing this box will shorten scripts, but you will have to manualy script output
parameter binding expressions and binding variable declarationsfor any output
parameters of interest.

Playback Pacing

Controls the script’s playback speed by including or excluding think time delays in
the script. Ahink time delay includes both the time required for the user to think
about and key in arequest and the time required for the client to receive a response
to the request.

Choose one of the followinRjayback Pacing settings:

Pacing setting Meaning

per command Plays back the script a arate based on the actua time required to
record and process each VU emulation command. For example, if
the think time delay for aparticular emulation command is 16,703
msduring recording, Robot addsthe following line before that
emulation command:

push Thi nk_avg 16703;

This setting provides aredigtic rate of playback on aper-command
basis, reproducing delaysin the same script locations asthey
occurred during recording. H owever, this setting adds more
commandsto the script than the per script setting does.

per script Plays back the script a arate based on the averagetime it took to
record and process dl emulaion commands. All emulation
commands use the same (average) think time delay.

Thissetting and the per command setting both run ascript in
roughly the same amount of time. While playback timingisnot as
accurate on aper-command basiswith the per script setting, it
requires fewer commandsto be inserted into the script. Asaresult,
you can modify the script’s average think time by editing one
Thi nk_avg environment variable.

none Plays back the script ompar script basis, using the most recently-set
value forThi nk_avg (the value at the top of théhi nk_avg

stack). If there is no value set, the defdilt nk_avg value of 5000
ms (5 seconds) is used.

N o think time commands are added to the script with this setting.
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Pacing settingsof per command and per script useacombination of think timeand
response time environment variables. For more information, seethe VU Languace
Rdeene

NOTE: If you setPlayback Pacing to none, theCPU/User threshold (ms) and
Think maximum (ms) options are disabled.

CPU/User Threshold (ms)

Specifiesthe dividing point, in milliseconds (ms), between CPU processing delays
and delaysdueto user think time. In LoadT est reports, delaysthat fal below the
threshold you specify are considered CPU processing delays.

For example, an actud user might pause to think before selecting astudent name
from aSQL database. Thisdelay isrecorded asuser think time. Oncetheuser clicks
on thestudent name, thetime spent generatingthe SQL command and accessingthe
databaseisaCPU delay.

Typica thresholds range from 0 through 10,000 ms (10 seconds). Vaid thresholds
range from 0 through 2,000,000,000 ms (just over 23 days).

If you clear the CPU /U ser Threshold (ms) check box, dl delaysare considered think
time delays.
Think maximum (ms)

Specifiesthe maximum think time delay to dlow in ascript. If you specify a
maximum think time delay, no think time delay in the script will exceed it.

You can type amaximum think time or select one from thelist. Thevalid rangeis
0 through 2,000,000,000 ms (just over 23 days).

If you clear the Think maximum (ms) check box, thereisno limit to thelength of a
think time delay.

Setting Filtering Options

When your record asession, the sesson might include requests associated with a

variety of protocols—for example, Oracle, Microsoft SQL Server, and HTTP.

After recording, you can generate scripts that include requests for all of the recorded
protocols or just some of them.
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Typicaly, you filter protocols only with network and proxy recording, because you
record dl traffic to or from an 1P address. API recording targetsaclient gpplication
on aspecific computer, so you probably do not need to filter protocolsif you are
using thismethod. H owever, you can filter protocolswith API recording if you
noticethat Robot iscapturing raw socket information aswell asother protocols(such
asnon-HTTP requestsfrom aWeb browser).

To seealig of the protocolsthat Robot records, select the M anual Filtering check
box, record ascript, and then view thelist in the Virtud U ser M anud Filteringdiaog
box a the end of the recording sesson. For more information, see Chaosingthe
PraomstoIndudein a Saipt on page 4-11.

How to Filter Protocols

To filter protocolsfrom arecorded script:

1. ClickTools - Virtual User Record O ptions.

2. Click the Generator Filtering tab.

Automatic and Manual Filtering

At script generation time, a the end of the recording session, Robot can
automaticdly filter the protocolsto generate (based on the protocolslisted in the
Selected protocols box in thistab), or you can specify the protocolsthat Robot
should generate, depending on how you set the following check boxes:

Check box Meaning

Auto Filtering If selected, Robot generates scripts containing requests for the
protocolslisted in Selected protocols.

If cleared, Robot generates scripts containing requestsfor al
scriptable protocolsit records.

Manual Filtering If selected, Robot displaysalist of connections, each consisting of a
client, aserver, and the protocol used in the client/server traffic.
Thisligt appearsimmediately after recording, just before Robot
generatesthe script.

When thelist gppears, select one or more connectionsto includein
the script.

If cleared, Robot does not display alist of connections.

NOTE: If you select Manual Filtering, Robot atemptsto detect the computer
name of each client and server it records before it generatesthe script. This can
increase script generation time.
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If you select both Auto Filtering and M anual Filtering, thelist of connections
includesal ceptured protocols:

» Protocolsthat you listed in the Selected protocols box aremarked for inclusion
in the script.

» Protocolstha you listed in the Available protocols box are marked for
exclusion from the script.

You can change these incluson/exclusion designationsin the Virtua U ser M anua
Filtering diadog box, so that requestsfor any captured protocol can beincluded in or
excluded from the script. For information about using this dialog box, see Choosing
the Pratacdsto Indudein a Saipt on page 4-11.

Protocol Lists
When the Auto Filtering check box is selected, the following lists are enabled:

Available protocols — Protocols that are available for capture, but that you want to
exclude from the script that Robot generates.

Selected protocols — Protocols to include in the script that Robot generates.

Jolt, Socket, and TUXEDO Protocols

If you click theAdvanced button, the Virtual U ser Advanced Protocol Filtering
dialog box appears. This dialog box lets you define more detailed information about
the Jolt, socket, and TUXEDO protocols specified inSblected protocols list:

» Jolt protocol. By default, LoadTest plays back all Jolt sessions recorded,
regardless of which Jolt servers on the network they may have connected to. To
limit playback to Jolt sessions connected to a specific Jolt server, specify values
for both of the following filters:

— JSL Host — Filter out all sessions not connected to a Jolt Server Listener at
this host address.

— JSL Port — Filter out all sessions not connected to a Jolt Server Listener at
this TCP port number.

To play back specific Jolt sessions, specify values for either or both of the
following filters:

— UserName — Filter out all sessions that do not have this value as the
userN ame parameter of the client’s JoltSession object constructor
invocation.

— UserRole — Filter out all sessions that do not have this value as the userRole
parameter of the client’s JoltSession object constructor invocation.
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Socket protocols. All Robot recording captures socket protocols. Socket
protocolsare a alevel below the other protocolsthat Robot captures. The
following check boxes define the socket protocolsyou can include in ascript:

— Well-known protocols (FTP, Telnet, ...) — Select this check box to include
common socket protocols in the generated scripts. These protocols typically
use port numbers 1 through 1,023 (for example, FTP uses port 21).

— Unrecognized protocols — Select this check box to include other socket
protocols in the generated scripts. For example, select this box to capture
requests from a Java applet that communicates with a server via sockets.

TUXEDO protocol. LoadTest can play back the traffic from one TUXEDO
connection at atime. If you record traffic from multiple TUXEDO
connections, you can specify which conversation to generate in the following
WorkStation Listener (WSL) boxes:

— WSL Host — The name of the workstation listener host.
— WSL Port — The TCP/IP port number for the host.

If you provide workstation listener information, you must supply values for
both boxes.

In addition, you can specify the conversation to generate by supplying values for
the following user-defined fields of the TPINIT request message. These fields
are set by the clientin the TPINIT typed buffer that is passed as an argument to
the TUXEDO API functiort pi ni t (). You can define either or both of the
following fields. If you define both, the request message must contain both field
values (that is, a logical AN D operation):

— Usrname — The client name.

— Cltname — The user name.

When specifying a TUXEDO connection, you can use either the WSL or
TPINIT method, or you can use both methods.

NOTE: The TPINIT method is an advanced method for specifying a
TUXEDO connection. Typically, it is used only if the WSL method does not
produce satisfactory results.
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Providing HTTP, Oracle, TUXEDO, and IIOP Information

3-20

If you arerecordingHTTP, Oracle, TUXEDO, or I[IOP requests, you need to
supply Robot with certain information.

Controlling the Values Accepted When an HTTP Script Is
Played Back

You can et recording optionsthat control which statusvauesare acceptable when a
virtud user script that accesses aWeb server isplayed back. If you do not set any
recording options, the script plays back successfully only if the playback conditions
exadly match the conditions during recording. H owever, you can set recording
options so that ascript plays back successfully even if:

» Theserver respondswith partid or full page dataduring record or playback.
» Theresponse was cached during record or playback.
» Thescript wasredirected to another http server during playback.

» You arerecording anumber of HT TP scriptsand plan to play them back in a
different order.

T o expand the conditions under which ascript will play back successfully:
1. ClickTools - Virtual User Record O ptions.
2. Click the Generator per protocol tab.
3. AttheHTTP section, select one or more of the following:
a. Allow partial responses

Select this option to enable ascript to play back successfully if the HTTP
server respondswith partia dataduring playback. Thisgenerates ascript
that setsthe VU environment variable Http_control to

HTTP_PARTI AL_CK. Leaving thisbox cleared enforces strict
interpretation of recorded responses during playback.

b. Allow cache responses

Select thisoption to enable ascript to play back successfully if aresponseis
cached differently during playback. Thisgeneratesascript that setsthe VU
environment variableH ttp_control to HTTP_CACHE _OK. Leavingthisbox
cleared enforces strict interpretation of recorded cache responses during
playback.
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c. Allow redirects

Select this option to enable ascript to play back successfully the script was
directed to another HT TP server during playback or recording. This
generates a script that setsthe VU environment variable Http_control to
HTTP_REDI RECT_OK. Leaving thisbox cleared enforces gtrict
interpretation of recorded redirects during playback.

d. Use HTTP keep-alives for connections in a session with multiple
scripts. You should generdly leave this check box cleared.

Selecting this option provides more accurate representation of keep-dive
behavior, but at a cost—if you loop scripts or play them back in a different
order, you will have to manually edit your scripts to achieve successful
playback.

Therefore, you should select this option only if:

— You will not loop scripts or play them back in a different order (or, if you
do, you do not mind editing the scripts).

— You want to preserve the browser’s connection keep-alive behavior that is
in the recorded session.

The default behavior for multiple script recordings is to not use keep-alives
so that you don't have to be aware of persistent http connections that span
script boundaries when you loop or change script ordering. However, the
default behavior may result in increased HT TP server overhead due to the
absence of keep-alives.

Supplying Variable Data Valuesto an HTTP Script

Dynamic data correlation is a technique to supply variable data values to a script
when the transactions in a script depend on values supplied from the server.

When you record an http script, the Web server may send back a unique string, or
session ID, to your browser. The next time your browser makes a request, it must
send back the same session ID to authenticate itself with the server.

The session ID can be stored in three places:

» In the Cookie field of the HTTP header.

» In an arbitrarily named field of the HTTP header.

» In an arbitrary hidden field in an actual HTML page.

LoadTest finds the session IDs (and other correlated variables) and, when you run
the schedule, automatically generates the proper script commands to extract their
actual values.
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Before you record ascript, you can tell LoadT est to correlate all possible vaues (the
default), not to correlate any vaues, or to correlate only aspecificlist of variablesthat
you provide.

T o specify the level of datacorrelation:

1. ClickTools - Virtual User Record Options.

2. Click the Generator per protocol tab.

3. At Correlate variables in response, select one of the following:

a. All - All variables are correlated. You should generally select this option.
Select another option only if you encounter problems when you play back
the script.

b. Specific — Only the variables that you select are correlated.
c. None — No variables are correlated.

If you have selectedll or Specific, your generated VU script will contain the

functionht t p_fi nd_val ues. This function finds the value of items that the

server returns and the user does not change. It then correlates these values and places
them in a system-defined variable in the foBgenRes_00n.

Examine the script to determine whether the proper values are being correlated. If
you want fewer values to be correlated, chang€threelate variables in response

option toSpecific, and then use thdd andRemove buttons to select only the
names that you want correlated.

For example, assume you enter data in a form during recording, and the form has a
field that you cannot modify—for exampleNl TED STATES. In the generated
script, theht t p_r esponse emulation command will show the form as follows:

"<form name =\...
"'it'<input type=\"hidden\" name=\"Country\" value=\"UNITED STATES\">\r\n

LoadT est can determine that thisisan item for correlation, and adds an
htt p_fi nd_val ues function to your script. Thisfunction putsthe UNI TED
STATES vauein avariable. Your script will dso contain alinetha lookslike this

{

string SgenRes_002]];

SgenRes_002 = http_find_values("Country”, HTTP_FORM_DATA, 1);
#if O

<UNITED STATES>

#endif

}

If you do not want UNI TED STATES to be correlated, choose Specific but do not
select the Country name from the list. You do not have to re-record the script; you
can smply regeneraeit from the session.
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Providing the Name of an Oracle Database

If you are using the network or proxy methodsto record Oracle requests, you must

provide the namethat the client application usesto connect to the Oracle database.

This name is in Oracle’'s thsnames.ora file. You can later play back the script against
another Oracle database by changing this name.

To provide this name:
1. ClickTools - Virtual User Record O ptions.
2. Click theGenerator per protocol tab.

3. Enter the name that the client application uses irDétabase name box.

Assigning a Prefix to TUXEDO Command IDs

If you are recording TU XED O requests, you can have Robot automatically assign an
identifying prefix to TUXEDO emulation command IDs. The prefix allows
LoadTest reports to be filtered by emulation command type. The prefix that you set
here overrides theommand ID prefix in the Generator tab.

For example, if you select thkse command type to prefix emulation commands
check box, the thirdux_t pcal | emulation command in the script has the
following command ID:

tux_tpcall ["tcal 003"]

Robot assigns the following command ID prefixes for particular TU XED O
commands:

Command Prefix Command Prefix
t ux_bq t bq tux_tpinit tini

t ux_t pabort tabo tux_tpnotify t not

tux_t pacal | * tacaR t ux_t ppost t pos
t ux_t pbr oadcast tbro tux_t precv trec
tux_t pcal | tcal t ux_t presune tres
tux_t pcomi t tcom tux_t psend tsen
t ux_t pconnect tcon t ux_t psubscri be tsub

* t acaRapplieswhen t ux_t pacal | involvesarequest only. When t ux_t pacal | involves
both arequest and thereply (request/reply turnaround), the prefixist acaT. Thisisused for
asynchronousrequest timing only and is never assigned to an emulation command.
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Command Prefix Command Prefix
t ux_t pdequeue t deq t ux_t psuspend tsus
t ux_t pdi sconnect tdis tux_tpterm tter
t ux_t penqueue tenq t ux_t punsubscri be tuns
tux_tpgetrply t get

* t acaRapplieswhen t ux_t pacal | involvesarequest only. Whent ux_t pacal | involves
both arequest and the reply (request/reply turnaround), the prefixist acaT. Thisisused for

asynchronousrequest timing only and is never assigned to an emulation command.

Supplying 11OP information

If you are recording 11 OP requests, you can have Robot automaticdly assign an
identifying prefix to [IOP emulation command IDs. You can dso includethe
origind IORsini i op_bi nd commands.

To assign an identifying prefix or to include the origina IORSini i op_bi nd

commands;

1. ClickTools - Virtual User Record O ptions.

2. Click the Generator per protocol tab.

3. AtthellOP section select one or more of the following:

— Use operation name to prefix emulation command IDs

Select this check box to have Robot automatically prefix the command IDs
with the operation being invoked. This applies toithep_i nvoke
command. The prefix allows LoadT est reports to be filtered by operation.
The prefix that you set here overrides @enmand ID prefix in
theGenerator tab.

- Include original IORs in iiop_bind commands

Select this check box to makethei or argument of every scripted

i i op_bi nd emulaion command contain the gringified form of theIOR
origindly recorded for that object reference. Thei or argumentisrequired
by the IOR bind modus. Clearingthisbox will shorten scripts, but you will
have to manudly enter thei or argument valuewhen usingthe IOR bind

modus.
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Setting General Recording Options

Robot letsyou set generd recording options, which apply to dl virtua user recording
methods. T o set generd recording options:

1. ClickTools - Virtual User Record Options.
2. Click theGeneral tab.

Thistab letsyou set:

» Automatic prefixesfor scriptsand sessons

» Whether Robot should prompt you to start an gpplicaion &fter you start
network or proxy recording

» Varioussettingsfor the Virtua U ser Recorder window

The following sections describe these options.

Autonaming Prefixes

IntheAutonaming Prefixes group box, you can define prefixesfor default script and
session names. If you define a prefix, Robot appends a consecutive number to the
prefix, and usesthe unique prefix and number combination asthe nameit suggests
each timeit promptsyou to define ascript or sesson name during recording.

For example, if your prefix for ascriptisScri pt, Scri pt 1 isthedefault script
name for thefirst script you record, Scr i pt 2 isthe default script name for the
second script you record, and so on.

During recording, when you are prompted to define ascript or sesson name, you
can accept the default name, modify it, or change it completely.

Optionaly, you can leave either or both of these boxes blank, so that session and
script names cons st of the namesthat you define during recording.

Script and session hames can have amaximum of 40 characters. Consequently, the
maximum length of aprefix is40 characterslessthe number of digitsin thenumeric
auffix of the lagt script or session that you recorded.

Start Application

To have Robot prompt you to start the client after you begin recording, select
Prompt for application name on start recording.

With API recording, you must start the client after you begin the recording process,
when Robot promptsyou to do so. Asaresult, thePrompt for application name on
start recording check box is disabled with API recording.
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With newark or praxy recording, you can start the client before or after you begin
recording. H owever, connection information is sometimeslogt if you start the
gpplication before you begin recording. We recommend that you start the
gpplication after you begin recording.

If you start the client after you begin recording, you can have Robot prompt you to
sart theclient, or you can start it without being prompted (for example, if the client
isrunning on adifferent computer than Robot).

Setting the Recorder Window
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The Virtua U ser Recorder window displaysinformation about client requests and
server responses asthey occur during arecording session. Thiswindow gppears
automaticdly, in either anorma or minimized state, when you begin recording.

The following check boxesin the Recording Window group box set avariety of
optionsfor the Virtua U ser Recorder window:

Minimize on start recording — Select this check box to minimize the Virtual U ser
Recorder window when you start recording. Clear this check box to display the
window in a normal state.

During recording, the Virtual U ser Recorder icon is displayed in the taskbar, to the
left of the clock. The icon blinks when Robot is capturing arequest or response. T his
icon serves as a visual cue that Robot is recording, even when the Virtual U ser
Recorder window is minimized.

Show Rates view — Select this check box to display the number of calls and bytes in
the current three-second interval.

Show Statistics view — Select this check box to display the total number of calls and
bytes in the recording session.

Show Annotations view — Select this check box to display the comments, start/stop
blocks, timers, or synchronization points that you insert into the script during
recording.
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Annotations view

For moreinformation about the Virtud U ser Recorder window, including
descriptions of the window’s views, &ettingFexdbad D uringRexrdingon page 4-7.

Defining a Client or Server Computer

If you are using network or proxy recording, and the computer that you want to use
is not listed in the Method N etwork and Method Proxy tabs, you can add it to the
list.

To add a client or server computer:
1. Click Tools - Virtual User Record Options.

2. ClicktheMethod:Network tab orM ethod:Proxy tab, depending on whether
you are adding a computer for network or proxy recording.

3. Click Computer Admin.

4. IntheName box of theComputers group, type a name to associate with the
network name of the computer that you are adding. You can assign any name up
to 40 characters.
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5. Type the computer’s network name.

You can find the computer’s network name in ttentification tab of the
Windows NT N etwork dialog box§fart — Settings — Control Panel -
Network). In this tab, the network name is labetsm puter Name.

Alternatively, you can type the computer’s IP address associated with the
network name. However, because DHCP-provided IP addresses can change,
you should type a network name.

For information about finding a computer’s IP address, se& #tiag Started
with Rational PaformanasStudio manual.

6. Optionally, clickPing to make sure that the network name you just typed is
correct. If it is correct, “Successful Pingrefwak name’ appears in the
status bar.

7. SelectClient System to list this computer as a client. Sel8etver System to
list this computer as a server. You can select both choices.

8. Click Add.

9. Take the following steps to use a port number with the network name. A port
number is required for servers used in proxy recording:

a. InthePorts group, type a name to associate with the port number that you
are adding. You can assign any name up to 40 characters.

b. Type the port number to use with the computer’s network name.

c. Click Add.
10. Click Close.
The computer is now added to the Rational repository and appears in the list of
computers.

NOTE: You can also define a computer with Rational Administrator. The
Administrator lets you define additional information about the computer, such as
what type of operating system the computer runs on.
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Removing a Computer or Port

Toremoveaclient or server computer from the M ethod:N etwork tab:

1.
2
3.
4

5.
6.

Click Tools - Virtual User Record Options.
Click the M ethod:N etwork tab.
Click Computer Admin.

IntheName box of the Computers group, select the computer nameto remove
from theligt.

Click Remove.
Click Close.

To remove a port name and number from a computer’s address:

1.
2
3.
4
5.

6.
7.

Click Tools — Virtual User Record Options.
Click theM ethod:N etwork tab.
Click Computer Admin.

In theN ame box of theComputers group, select the computer name associated
with the port that you are removing.

UnderPorts, select the port name to remove.
Click Remove.
Click Close.

Authenticating Login

If you are running tests against a database that requires auser ID and password, you
must provide them when the script is recorded and when the script is played back.

During recording, Robot attempts to detect the user ID, password, and other login
information. When successful, Robot stores this information in an Authentication
Datapool. In addition, Robot adds the user ID, but not the password, to the script.

During playback, when a user ID and password are required for a database, Robot
finds the user ID in the script, and then attempts to find a password in the
Authentication Datapool that is associated with the user ID. Robot uses the first
active password that it finds for the user ID.
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When to Modify the Authentication Datapool

If Robot detectstheuser ID, password, and other login information provided during
recording, it updates the Authentication D atapool automaticdly. If your login
information does not subsequently change, you never need to modify the
Authentication Datgpool.

However, there aretimeswhen modifying the Authentication D atapool isnecessary:

>

If Robot cannot detect the password during recording. For example, Oracle
passwords are dmost dwaystransmitted in encrypted form. Asaresult, you
typicaly need to enter Oracle passwordsinto the Authentication D atapool.

If you change your password after the password isrecorded and stored in the
Authentication Datgpool.

If the server does not dlow auser to log into the database multiple times
simultaneoudy.

In other words, suppose Robot detects your user ID and password when you
record avirtud user script. Robot writesthe information to the Authentication
Datapool. During playback, LoadT est retrievesyour user ID and password from
the Authentication D atapool and usestheinformation to logthevirtua user into
the database.

Modifying the Authentication Datapool with TestManager
To modify the Authentication Datapool with T estM anager:
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1.

2
3.
4

In TestM anager, click Tools — Manage Datapools.

Click PerformanceStudioAuthentication (the Authentication Datagpool).
Click Edit.

Click Edit Datapool Data in the Datgpool Propertiesdidog box.
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5. Each row in the Edit Datapool diaog box containsthe following information:

Datapool column

Meaning

State

Whether the passwordin thisrow isACTIVEor INACTIVE.
Select one of these choices from the list box.

If auser provides apassword for aparticular service, and the
Authentication D atapool dready containsapassword for that
user and service, Robot automaticaly makesthe currently
provided password active and the earlier password inactive.

If thereismorethan oneactive password, Robot usesthefirst
active password that it findsin the Authentication D atgpool.

Class

TheclassisawaysSQL in thisrelease.

Subclass

One of the following vaues:

» Oracle
» Sybase
» SQL Server

Service

The name of the database server asit isdefined in the
database environment. Do not use acomputer name for the
name of Service.

Thisisthe same namethat Robot insertsinto the ser ver
argument of thesgl connect command during recording.

Login

Theuser ID.

Password

The password for thisuser ID.

6. Repea thelagt step for each user ID and password that you need to enter.

7. Click Save, and then click Close.

8. Click OK to closethe Datapool Propertiesdidog box, and then close the
M anage D atgpools dia og box.

Modifying the Authentication Datapool During Recording

If you need to insert many rows of login information into the Authentication
Datapooal, it isbest to do so through TestM anager.

But if you need to add just afew rowsof login information, you should do so during
recording, when Robot promptsyou for thisinformation.

For information about providing login information a the end of the recording
process, see Providinga Mising Passvard on page 4-5.
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Unique Features of the Authentication Datapool

The Authentication Datgpool issimilar to other datgpoolsthat you edit with
TestManager. However, there are differences

>

>

An empty Authentication D atapool isincluded with the Rationa T est software.

The Authentication Datgpool isused strictly for login information. You
cannot assign any standard or user-defined datatypesto the columnsin an
Authentication Datgpool.

Do not delete or renamethe Authentication D atapool.
You should not add to or remove the columnsin the Authentication D atapool.

The Authentication Datgpool isnot associated with the DATAPOOL_CONFI G
satement or any datapool commands.

Managing Proxies

If you are using the proxy recording method, you need to create aproxy and identify
client/server parsthat will communicate through the proxy.

After you have defined aproxy relationship, you can manage your proxiesasfollows:

>

>

>

>

>

Starting and stopping proxy service.
M onitoring proxy activity.
Deleting aclient/server pair.
Deleting aproxy.

Reassociating a proxy with aclient/server pair.

The following sections describe these functions.

Starting and Stopping Proxy Service

Proxy serviceisasystem servicethat letsyou usethe proxy recording method. Proxy
service sartsautomatically when you:
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>

>

>

Instdl PerformanceStudio.
Start your system.

Open the Virtua U ser Record Optionsdidog box and click the M ethod:Proxy
tab.

Proxy service stops automaticdly when you shut down Windows.
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Explicitly Starting or Stopping Proxy Service

Typicaly, you will want to keep proxy service running, even when you shut down
Robot. But if you need to explicitly stop proxy service, or start it up again after
stopping it, follow these steps:

1. Click Tools - Virtual User Record Options.

2. ClicktheMethod tab and make suretha Proxy recording isselected.

3. Click theMethod:Proxy tab.

4. Click Proxy Admin. TheVirtua U ser Proxy Administration diadog box appears.
The Status box showswhether proxy serviceis Running or Stopped:
— If proxy service is Stopped, cliétart to run it.
— If proxy service is Running, clicktop to stop it.

Alternatively, you can start and stop proxy service as follows:

1. Click Start — Settings — Control Panel.

2. Double-clickServices.

3. SelectProxyServer Service.

4

Click eitherStart or Stop.

Recreating Proxies After Proxy Service Is Stopped

The proxy computers are listed in tfdsting Proxies grid of the Virtual U ser Proxy
Administration dialog box.

When proxy service stops, either explicitly or during Windows shutdown, all proxy
computers are deleted. Therefore, you must create new proxy computers before you
start proxy recording. For information about creating a proxy computeCyreaing

aPraxy Camputer on page 3-8.

Proxy service isa automatically shut down (and therefore, proxy computers are not
deleted) if you:

» Exit Robot, but do not exit Windows.

» Log off of your NT session, but do not exit Windows.
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Monitoring Proxy Activities

You can view information about existing proxiesin the Existing Properties grid of
the Virtua U ser Proxy Adminigration didog box. The grid hasthe following

columns,

Column in grid

Meaning

Proxy:Port The name and port number of the proxy computer.

Server:Port Thenameand port number of the server computer. Client requeststo
the server are routed through the proxy.

Connections The current number of connectionsto the server.

Sate The state of the proxy:

ACTIVE — The proxy is available for recording.
RECORD - The proxy is recording.

CLOSE_WAIT — Arequest has been issued to delete the proxy. The
proxy is deleted as soon as it is no longer in use. If the proxy is in use,
new connect requests are accepted.

CLOSE_WAIT_NOCONN —Arequest has been issued to delete the
proxy. The proxy is deleted as soon as it is no longer in use. If the
proxy is in use, new connect requests are not accepted.

Click Refresh to update the information in the grid.

Deleting Client/Server Pairs

You should removeclient/server pairsthat arelisted in theM ethod:Proxy tab but are
not involved in the session you that want to record. To do so:
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1. Click Tools - Virtual User Record Options.

2. ClicktheMethod tab and make suretha Proxy recording isselected.
3. Click theMethod:Proxy tab.
4

Select the client/server pair to delete from the Client/Server pairs for

recording list.
5. Click Remove.
6. Click OK.



Deleting a Proxy

Managing Proxies

To delete the proxy relationship between aserver and its proxy:

8.

~N oo o B~ w N -

Click Tools — Virtual User Record Options.
Click the M ethod tab and make sure that Proxy recording is selected.
Click the M ethod:Proxy tab.

Click Proxy Admin. The Virtuad U ser Proxy Administration diaog box appears.

In the grid of existing proxies, select the proxy to delete.

Click Delete Proxy.

In the Virtud U ser D elete Proxy diadog box, click one of the following buttons:

Wait for all connections to close, accept new connections

Deletetheproxy assoon asitisnolonger in use. If the proxy iscurrently in
use, alow new connections. T hisselection isassociated with the proxy state
CLOSE_WAIT.

Wait for all connections to close, do not accept new connections

Deletetheproxy assoon asitisnolonger in use. If the proxy iscurrently in
use, do not dlow new connections. This selection isassociated with the
proxy state CLOSE_WAIT_NOCONN.

Immediately close all connections

Delete the proxy immediately. If the proxy iscurrently in use, close the
connections.

Click Delete.

In the Virtud U ser Proxy Administration dialog box, the proxy that you deleted has
either been removed, or it isgtill present but hasamodified state, depending on your
choicein step 7.

Re-Creating Proxies that Have Been Removed

If aproxy isremoved, any client/server pairstha communicated through that proxy
can no longer do so. To usethese client/server pairsin proxy recording again, you
must first re-create the proxy. You re-creae aproxy by reassociaing it with the

server.
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When you click the M ethod:Proxy tab of the Virtud U ser Record Optionsdiaog
box, any client/server pairsthat are no longer associated with aproxy aredisplayed in
the Virtua U ser Delete Pairs Without Proxies dialog box. You can either:

» Click OK to delete dl of the client/server pairs.
» Click Cancel to re-creste one or more proxies.
Tore-create aproxy:

1. Click Proxy Admin in the M ethod:Proxy tab.

2. InProxy:Port, specify the proxy computer’s port number. N ote that Robot has
already detected and specified the proxy computer’'s name.

You can specify any available port number. Avoid the “well-known” port
numbers (those below 1024). If you specify a port number that is unavailable,
Robot prompts you for a new port number.

3. IntheServer:Port list, select the server to be reassociated with the proxy.
4. Click Create Proxy.
The proxy that you just created appears inBEkisting Proxies list.
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Recording Virtual User Scripts

This chapter describes how to record virtua user scripts. The chapter includesthe
following topics.

Recording asession

Recording asingle script in asession
Getting feedback during recording
Canceling scriptsduring recording

Choosing the protocolsto include in ascript
Playing back a script quickly

Working with sessions

Coding avirtua user script manualy

Defining script properties

vV vV v v v v vV v v v

M anaging scripts and sessions

Recording a Session

You do not record virtud user scriptsdirectly asyou do GU | scripts. Instead, you
record assson. After recording, Robot generates one or more scriptsfrom the
session.

A Robot recording session containsal of the client requests and server responses
issued from thetime you begin recording until the time you stop recording. Robot
storesdl of the requests and responses recorded during the session in asession file
(.wch). The session fileis sometimes caled the watch file.
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What You Can Record in a Session

Robot givesyou considerable recording flexibility. You can record:

» Multipletransactions. For example, you can record adataentry transaction and

aquery transaction in the same recording session, one after the other.

» Transactionsagaing the same server or different servers. For example, you can
record one transaction against one Web server, and then record another
transaction againgt adifferent Web server.

» Different typesof requestsin the same session. For example, you can record
Oracle, Microsoft SQL Server, HTTP, and TU XEDO requestsin asession.

Where Files Are Stored

Scripts(.s) are stored in the Script directory of your current project. For example, if
the current repository isM yRepo and the current project isM yProject, hereiswhat
the directory hierarchy looks like:

¢:\M yRepo\Project\M yProject\Script
Session files (.wch) are stored in the Session directory—for example:

c:\MyRepo\Project\MyProject\Session

Restoring Robot During Recording
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When you begin recording, Robot becomes minimized by default, allowing you
unobstructed access to the client application.

At any time during recording, you can restore the Robot window without affecting
the client/server traffic you are recording. For example, you might want to restore
the Robot window to:

» Resetrecording options, such as the script generation options in the
Generator tab.

» Insert features such as timers, blocks, and synchronization points through the
Robotlnsert menu rather than through the floating toolbar.

When Robot is minimized during recording or is hidden behind other windows
during recording, you can bring it to the foreground in either of the following ways:

» Click theOpen Robot Window button on the VU Record floating toolbar.
» Click theRobot icon on the Windows taskbar.

You can also use the standard Windews+ TAB key combination.
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Recording a Single Script in a Session

U se the following procedure to record asingle virtud user script in asesson. For
information about splitting arecording session into multiple scripts, see Splittinga
Sesion into M ultiple Saiptson page 4-15.

Torecord avirtua user script:

In Robot, click theRecord VU Script button.

1.

Alternatively, click File - Record Virtual User, or pressCTRL+ SHIFT+ R.

Typethe ssson name (40 charactersmaximum), or accept the default name. You
will specify the aript name when you finish recording the script.

If you have not yet set your virtua user recording options, you can do so now by
clicking O ptions. The next step assumesthat your options are set.

Click OK in the Record Virtud U ser - Enter Session N ame didog box. The
following events occur:

Robot is minimized (default behavior).

The floating VU Record toolbar appears (default behavior). You can use
this toolbar to stop recording, redisplay Robot, split a script, and insert
features into a script. (SéésngtheFlcating Todbarson page 4-5.)

The Virtual U ser Recorder icon appears on the taskbar. The icon blinks as
Robot captures requests and responses.

If the client application is already running, the Virtual U ser Recorder
window appears in a normal or minimized state. During recording, this
window displays statistics about the recorded client/server conversation as
it occurs. (Se&dting Fesdbadk D uring Rexrdingon page 4-7.)

If the client application is not running, the Virtual U ser Start Application
dialog box appears before the Virtual U ser Recorder window appears.

If the Virtual U ser Start Application dialog box is displayed, provide the
following information, and then click K:

The path of the executable file for the browser or database application.

Optionally, the working directory for any components (such as DLLSs) that
the client application needs at runtime.

Optionally, any arguments that you want to pass to the client application.
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TheVirtud U ser Start Application did og box appearsonly if you are performing
API recording, or if you are performing network or proxy recording and selected
Prompt for application name on start recording in the General tab of the
Virtud U ser Record Options didog box.

5. Perform thetransactionstha you want to record.

Asthe gpplication sendsrequeststo the server, notice the activity in the Virtud
U ser Recorder window. Progressbars and request gatistics gppear in the top of
thewindow.

If thereisno activity in the Virtud U ser Recorder window (or if the Virtud U ser
Recorder icon never blinks), thereisaproblem with the recording. Stop
recording and try to find the cause of the problem.

6. Optiondly, insert features such asblocks and timersthrough the VU Insert
floating toolbar or through the Robot Insert menu.

7. Optiondly, when you finish recording transactions, close the client application.
m 8. Click the Stop Recording button on the VU Record floating toolbar.

9. IntheName of the just-recorded script box, typeor select anamefor thescript
that you just finished recording, or accept the default name.

Alternatively, to cancel the requests you made since you began recording, click
Ignore just-recorded information. For moreinformation, see Canadling Saipts
D uring Rexrdingon page 4-9.

10. Click OK.
The Virtua U ser Script Generaion Feedback didog box appears. Thisdidog
box reflectsthe progress of the automatic script generation. After afew seconds
(or longer, depending on the length of the session), script generaion ends,

the message Compleed suaesfully gppearsin the status bar, and the OK button
isenabled.

During script generation, you might see:

— The Virtual U ser Missing Password dialog box. For more information
about this dialog box, sé&ovidingaMisingPassvard on page 4-5.

— The Virtual User Manual Filtering dialog box. For information about this
dialog box, se€hoodngthe PraodstoIndudein a Saipt on page 4-11.

11. Click OK in the Virtual U ser Script Generation Feedback dialog box. The script
that you recorded appears in the Robot window.
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Using the Floating Toolbars

When you begin to record ascript, Robot displays afloating toolbar by default. The
VU Record toolbar givesyou accessto activities you might want to perform while
Robot is hidden from view during recording.

If you click therightmost button on the VU Record toolbar, you display the
VU Insert toolbar. Thistoolbar letsyou insert featuresinto the script and start
another gpplication during recording.

The following figure showsthe VU Record toolbar and the VU Insert toolbar:

Open Robot window

A B o b €3 e R
/ /.

] = | 3
Split session into scripts// / /

Start Start / stop  Start / stop
Open VU Insert toolbar application  timer block

Comment Synchronization point
Stop recording _\\
od  E [VUnset __\ | ___FI|
n:m
P =[y

If Script Generation Problems Occur

If problemsoccur during script generation, the following message appearsin the
satusbar of the Virtud U ser Script Generation Feedback didog box:

Conpl eted with warni ngs and/or errors.

To seethelist of errors, click Details. If thetext of an error istruncated, you can
either:

» Double-click thetext to see the entire message.

» PresscTRL+ C to copy thetext to the Clipboard.

Providing a Missing Password

During recording, if you provide auser ID and password required to accessthe
database, Robot attemptsto detect thislogin information. If Robot can detect dl of
thisinformation, it writesthe information to the Authentication D atapool. (During
script playback, LoadT est checksthe Authentication D atapool whenever an
emulated user needsto provide avdid user ID and password when accessing the
database.)
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If Robot cannot detect apassword that you provided during recording, and it cannot
find avalid password for the associated user ID in the Authentication D atgpool,
Robot promptsyou to provide the password just before generating the scriptsyou
recorded.

Robot promptsyou to provide each password that it could not detect, one by one, in
the Virtud U ser Missing Password diaog box. In thetitle bar, Robot displaysthe
totd number of passwordsthat it needsto prompt you for, and the number of the
password that you are currently providing. For example, if (1 of 3) appearsin the
title bar, Robot is currently prompting you for the first of three passwords.

\ Specifies the password you are

e e e o e | currently defining, and the total

— number of passwords to define.
o X

ol |m=-n

Sgrace: PSRV Type the password here, and then
Lean sk / repeat the entry in the box below.
Fadsanad

EBareend |

“weatp Pazrevartt | If you have many passwords to

- enter, consider clicking Skip All,
. and then running TestManager to

ITI S | sipa | / add the passwords directly to the
=1 |

Authentication Datapool.

For moreinformation about the Authentication D aagpool, see AuthenticatingL agin on
page 3-29.

To Provide a Password

To add apassword for the user ID displayed in Login:

1. Typethe password in Password, and typeit again in Verify Password. An
agterisk (* ) represents each character that you type.

Alternatively, if no password isneeded for thisuser ID, select No Password.
2. Click Enter.

Robot automaticdly closesthe didog box when you finish providing passwords.
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To Skip One or More Passwords

If you do not know apassword for aparticular user 1D, click Skip. You will need to
provide the password later (for example, by editing the Authentication D atapool).

If you prefer to provide passwordsfor dl the user IDsat alaer time, click Skip All.
You may prefer to do thisif there are many passwordsto provide.

Getting Feedback During Recording

When you begin to record avirtud user script, the Virtua U ser Recorder appears,
either in anorma or minimized state. You can use thiswindow to monitor client
activity during the recording session.

The Virtua U ser Recorder tracks avariety of satistics about the client/server
conversation, such asthe number of bytesthe client sendsor receivesin acdl.

To help you gauge the rate a which client/server activity occurs, the Virtua U ser
Recorder displaysitsdataa three-second intervas. Information in the Virtud U ser
Recorder window is continuoudly updated asthe client/server conversation
progresses.

If you do not see any activity in thiswindow asyou record, Robot is not capturing
client/server traffic. Stop recording and try to determine the cause of the problem.

You can set avariety of options about the appearance of the Virtud U ser Recorder
window. For more information, see Setingthe Rexorder Window on page 3-26.

The Virtual User Recorder During Recording

The following figure showsthe Virtua U ser Recorder window asit might appear
during recording, and the type of information that it displays:
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Number of callsand bytesin Total number of calls and
the current 3-second interval bytesin the recording session
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the current 3-second interval % e Y )
| ] g
]

Most callsin any
3-second interval

Most bytes in any
3-second interval

- /

The annotations (comments, start/stop blocks, timers, /
synchronization points) you insert during recording

The activity that the window digplays varies, depending on your recording method.

» With API recording, thewindow displaysthe number of API calsand bytes sent
from your computer.

»  With network recording, thewindow displaysthe number of |P packetsand the
bytesin these packets. H owever, the information may not be from your
computer only. For example, if you are recording the activities of any client, in
the Client list, the Virtud U ser Recorder window reportsthe activity of dl
clientson the network, not just the activity of your computer.

For information about the client/server traffic that you can record, see Sdedinga
Client/Serve Pair on page 3-5.

»  With proxy recording, the window displaysthe number of IP packetsand the
bytesin these packets.
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The Virtual User Recorder Icon

; During recording, the icon associated with the Virtua U ser Recorder window is
% displayed on the taskbar. Theicon blinkswhenever Robot is capturing arequest or
response. Thisicon servesasavisua cue that Robot isrecording, even when the
Virtud U ser Recorder window is minimized.

The Virtual User Recorder After Recording

The Virtual U ser Recorder captures “raw” client API calls or network IP packets —
in other words, the calls or packets as they exist before Robot converts them into
VU commands.

When recording ends, Robot stores the calls or packets as follows:

» Robot storesthe calls or packets in asession file (.wch) in the same raw form that
the packets have when captured.

» Robot translates the calls or packets into VU commands and stores them in one
or more .s script files.

NOTE: Atanytime, you can regenerate new script files from the stored .wch file.
For more information, seRegmeratingthe SaiptsRexrded in a Sesion on page 4-17.

Cancelling Scripts During Recording

During virtual user recording, you can cancel scripts that you have recorded. The
scripts are deleted.

This feature is useful if you make errors while recording a script, or if you want to
exclude non-essential or preliminary activity (such as logging in or navigating to the
Web site that you want to test). For example, if you split a script at the point where
you want to send a query, you can ignore the login and other preliminary requests
you needed to make to get to the query’s starting point.

Canceling the Script in a Single-Script Session

If you have not split the session into multiple scripts, you can cancel both the script
and the session and then stop recording as follows:

1. During virtual user recording, click tfstop button on the VU Record floating
toolbar.

2. In the Stop Recording dialog box, cligknore just-recorded information.

3. Click OK in the Stop Recording dialog box.
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4.

Click OK to acknowledge that the session isbeing deleted.

Canceling the Current Script in a Multi-Script Session

When you record asession, you click the Split Script button to create multiple
scripts.

To cancel the current script, keep the other scriptsthat you recorded in thissession,
and then continuerecording:

1.

2.
3.

During virtud user recording, click the Split Script button on the VU Record
floating toolbar.

In the Split Script didog box, click Ignore just-recorded information.
Click OK.

You can now begin recording anew script.

To cancel the current script, keep the scriptsthat you previoudy recorded in this
session, and then stop recording:

1.

Duringvirtud user recording, click the Stop button on the VU Record floating
toolbar.

In the Stop Recording didog box, click Ignore just-recorded information.
Click OK.

Click OK in the Virtual U ser Script Generation Feedback dia og box (after
Robot finishes generating the script).

Canceling All Scriptsin a Multi-Script Session

To cancel dl of the scriptsin asession and stop recording:
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1.

Duringvirtua user recording, click the Stop button on the VU Record floating
toolbar.

Click OK in the Stop Recording dialog box.

Immediately click CancelintheVirtua U ser Script Generation Feedback didog
box.

Optiondly, delete the session and empty scriptstha Robot generated.

You probably want to keep ascript if you have planned ascript in TestM anager
and defined propertiesfor it. You can later record over the script and retain the
propertiesthat you have defined.

For information about deleting scriptsand sessions, see D dding Saiptsand Sessonson
page 4-25.
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Choosing the Protocols to Include in a Script

During network and proxy recording (and to alesser extent, during API recording),
Robot might capture requests for protocolsthat you do not want to includein a
script. You can specify the protocolsto include in either of the following ways:

» Automaticdly, by selecting Auto Filtering in theGenerator Filtering tab of the
Virtud U ser Record Options didog box.

» Manudly, by selecting Manual Filtering in the Generator Filtering tab. If you
select this check box, Robot displaysthe Virtud U ser Manual Filtering dialog
box during script generaion, immediately after recording. The following
section describes how to filter protocols manudly.

For information about setting automatic or manua filtering, see Seting Filtering
Optionson page 3-16.

Manually Filtering Protocols

The Virtua U ser Manua Filtering dialog box listsin ahierarchica treethe
connectionsthat Robot detected during the recording session. In thisdidog box,
aconnection hasthree parts:

» Thenameor IP addressof aclient

» Thenameor IP addressof the server that communicated with the client during
the connection

» Theprotocol of the captured requests and responsesissued during the
connection

U se thisdiadog box to select the protocolsto include in the script. You select the
protocolsto include by adding and removingthe connectionslisted in thedid og box.
Because you are selecting protocols within the context of aconnection, you select
protocolsin one or more of these ways:

» You can select the protocol used in al the connectionsto aparticular server.
» You can select the protocolsused in al the connectionsfrom aparticular client.

» You can select aparticular protocol name, regardless of the clientsand servers
that useit.
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Controlsin the Virtual User Manual Filtering Dialog Box

The Virtua U ser Manua Filtering dialog box hasthe following controls:

Control name

Purpose

Sort Order Changesthe hierarchica order in which protocol, client, and
server namesare liged in thetree.
Protocol Changesthe type of requeststhat Robot generaesfor the

currently selected connection in the tree. Robot convertsthe
protocol in the current connection to the protocol typethat you
specify in Protocol.

Typicdly, you will not want to convert captured protocols.

Include, Exclude

Includes or excludes selected itemsin the script that Robot is
generating.

Tree

P | Frstonn!
[5] Bare

I:.I

Displaystheprotocol, client, and server namesfor conversations
that Robot captured during recording. Also indicates whether
itemsare marked for inclusion in or excluson from the script.

Itemsare marked for inclusion or exclusion asfollows:

» Itemsthat Robot will generateto the script are shaded red.

» Itemsthat Robot will exclude from the script are clear
(white).

» If anitem ispartidly shaded red, some of the itemsbelow
will be included, and some will be excluded.

When you click an item in thetree, you select tha item and dso
any items below that item.

Click the+ icon toexpand abranch, and click the- icon to close
abranch.

To changethe hierarchicd order of the protocol, client, and
server names, select anew order in Sort Order.

Robot attemptsto detect and display the names of the clients
and serversinvolved in the conversations. If the names cannot
be resolved, Robot displays | P addresses.

OK, Cancel
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Confirmsor cancels any changesthat you have madein this
didog box, and then closesthe didog box. When you close the
didog box, requests represented by shaded items are generated
to the script.
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Example of Manually Filtering Protocols

Thefollowing figure showsthe Virtua U ser Manud Filtering didog box, with the
components of the connection sorted by protocol, then server, then client:

Specify the hierarchical order of client,
server, and protocol names in the tree. Choose a new protocol

. toreplace the selected
 Virtual Weer Manual Filtering | protocol in the tree.
Saort Orden

I Protocaol--Server--Client j

Pratocal: I HTTF =

Filtering
’7  Include % Exclude ‘

Partially shaded items indicate that
some connections will be included and__1— |
some excluded in the generated script.

S Specify whether to
include or exclude the
selected item in the

. 204.071.200.074:80 generated script.

. . ! . 172.021.020.186:2330
Shaded (red) itemswill be
included in the script. |:|. 204.071.200.243:80

. 172.021.020.186:2332
. 172.021.0200186:2333

Tree displaying

i . 172.021.020.186: 2334
Clear (white) items will be i mg Peacngﬁjse(()jf
excluded from the script. IZIE SOCKET — i
connections.
EE 172.021.020.186:1026

oK I Cancel I

| Current bree arder 22t to Protocol-S erver--Clisnt

In thisexample, Robot will generate HT T P requests for the following connections.
» All connectionsto the server 204.071.200.243:80

» Thesngle connection to the server 204.071.200.074:80

N o requests will be generated for the following items:

» All connectionsto the server 089.064.002.133:80

» All socket protocols

Including or Excluding Connections

In the Virtua U ser Manua Filtering didog box tree, each top-level item expandsto
display the components of one or more connections. Connection components can
gppear in thetreein any hierarchicd order, depending on the Sort Order setting.
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If atop-level item ismarked for inclusion in the script that isbeing generated, dl
requests associated with that item (such asal HT TP connections) areincluded in
the script. However, you can then selectively exclude one or more of theindividua
connections.

By selecting itemsto include and exclude, you can:

» Includeor exclude dl requests associated with aprotocol, or just some of those
requests (by including or excluding client or server itemsbelow it).

» Includeor exclude dl requeststo aparticular server, or just some of those
requests (by including or excluding protocol or client itemsbelow it).

» Includeor exclude dl requestsfrom aparticular client, or just some of those
requests (by including or excluding protocol or server itemsbelow it).

Toinclude or exclude the requests associated with an item in the tree:

1. Click anitem to include or exclude. Any itemshierarchicaly below it are dso
selected.

2. Click Include or Exclude.

3. Repea the above stepsuntil dl itemsto includein the script are shaded in red,
and al itemsto exclude are clear (white).

4. Click OK.

Converting from One Protocol Type to Another

You can dso usetheVirtud U ser M anud Filtering diaog box to convert therequests
captured during aconnection from one protocol type to another.

To convert aprotocol in the Virtud U ser M anud Filtering tree;

1. Click theitem of thetreerepresenting the protocol to convert.
2. IntheProtocol box, select the new protocol.

3. Click OK.

Somerequests may be lost in aprotocol conversion.

Typicaly, you will not want to convert protocol requests. But if you need to convert,
you will most likely convert to or from socket requests.

Socket requestsarelow-level requeststhat aretypicaly issued in addition to requests
made with other, higher-level protocols (such Oracle or SQL Server). Asaresult,
you can specify that acaptured protocol be converted to its associated socket
requests, or that captured socket requests be converted to the associated requestsin
ahigher-level protocal.
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Playing Back a Script Quickly

After you record ascript, you generdly play it back from aschedule, aspart of auser
group. H owever, if you want to test ascript that you have just recorded or edited,
you can play it back quickly.

To play back ascript quickly:
1. InRobot, click File - Playback.
2. Click the name of the virtua user script to play back.
3. Click OK.
LoadT et appears, ready to play back the script that you selected.
4. InLoadTest, click Run — Schedule.
5. Click OK in the Run Schedule diadog box.

Working with Sessions

A virtua user recording session containsadl of the client requests and server
responsesissued from the time you begin recording until the time you stop
recording.

When you work with sessions, you can:

» Split the session into multiple scripts.
» Regenerate the scriptsfrom the session.
» \View the session’s properties.

The following sections describe each of these activities.

Splitting a Session into Multiple Scripts

Splitting a session signifies that everything you have recorded represents one logical
unit of work, such as a login to a database. When you split a session, you name the
completed script and start a new script. You can continue recording transactions and
splitting the session into as many scripts as you want.
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NOTE: If you split asession into multiple scripts, you should examine the
resulting scriptsto make sure that they begin and end a aknown state. Thisis
particularly important if you plan to use asplit script aspart of aloop or to run a
series of scriptsin adifferent order than you recorded them. Check the state of
connectionsused in the script and any sqgl pr epar e emulation commands or

VU commandsthat declare or manipulate cursors.

How to Split a Session into Multiple Scripts

To split asession into multiple scripts:

1.

Duringrecording, a the point whereyou want to end onescript and begin anew
one, click the Split Script button on the VU Record floating toolbar.

Enter aname for the script that you are ending, or accept the default name.

You will specify anamefor the script that you are about to begin when you finish
recording client requestsfor it.

Alternatively, to and the requests you made since you began recording the
current script, click Ignore just-recorded information. Thisaction affectsonly
the current script, not any previous scripts you recorded in this session. For
more information, see Canddling SaiptsD uring Rexrding on page 4-9.

Click OK.

Repeat the previous steps as many times as needed to end one script and begin
another.

After you click the Stop Recording button to end the recording session, type or
select aname for thelast script you recorded, or accept the default name.

Importing a Session

You can import asession from adifferent computer into your current repository. For
example, assume someone a another site e-mailsyou asession file. You can import
this session file, regenerate scripts, and create aschedule.
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Toimport asession file and regenerate scripts:

1. InRobot, click Tools — Import Session. The Open didog box appears.

2. Click thesession file, then click O pen. The session and itsscriptsare now in
your repository.

3. Toregenerate the scriptsin the sesson you imported, click Tools -
Regenerate VU Scripts from Session, and select the session you imported.

4. Toregeneraethe schedule, click Tools — Rational Test - LoadTest.
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Click File -~ New — Schedule. The N ew Schedule didog box appears.
Select Existing Session, and click OK.

LoadTedt displaysalist of sessonsthat arein the repository. Click the name of
the sesson tha you imported, and click OK.

LoadT est automaticdly crestes aschedule tha isready to run.

NOTE: To import a session from one repository to another, ks —
RationalTest —» TestManager. Then clickFile — Import Test Assets.

Regenerating the Scripts Recorded in a Session

You might want to regenerate a session’s scripts for a variety of reasons—for
example, to overwrite edits you made to the original scripts (restoring the scripts to
the original recorded transactions), or to change the script generation options.

When you regenerate scripts from a session, the regenerated scripts inherit the
properties of the original scripts.

At any time, you can regenerate a session’s scripts from the session file. To do so:

1.
2.

In Robot, clickTools — Regenerate VU Scripts from Session.
Click the name of the session to use for script regeneration.

You can regenerate scripts that are contained within a session. You cannot
regenerate scripts that have been deleted from the session. To see the scripts in
a session, click the session name, diokperties, and then cliciContained

Scripts.

Click OK.

The Virtual U ser Script Generation Feedback dialog box appears. This dialog
box shows how script regeneration is progressing. After a few seconds (or
longer, depending on the length of the session), script regeneration ends, the
messag€ omplaed uaesdully appears, and th@K button is enabled.

Click OK to acknowledge that the script regeneration operation is complete.
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Changing Recording Options

When you regenerate a session’s scripts, you can change many of the recording
options that were set when the script was recorded. You can change the options in
the following Virtual U ser Record O ptions tabs:

» Generator

» Generator Filtering

» Generator per Protocol
For example, you can:

» SelectUse datapools to add datapool commands to the script, even if the
original script had no datapool commands generated for it. (Conversely, clear
this check box to have no datapool commands included in the new script.)

» Select a differenDisplay returned data value than the one used in the
original script.

» Set different playback expectations than those used in the original script
For information about recording options, Setting RexrdingOptionson page 3-1.

When you regenerate scripts, you cannot add client/server requests to those that you
originally recorded. However, you can remove some recorded requests through
protocol filtering.

NOTE: When you regenerate a session’s scripts, remember that you overwrite all
of the scripts in the session.

For example, to change options in tenerator tab:

1. Click Tools - Virtual User Record Options.

2. Click theGenerator tab.

3. Specify the script options to include in the new script, and then@kck

4

Click Tools - Regenerate VU Scripts from Session to regenerate the script.

Viewing Session Properties
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Session properties include the list of scripts in the session and a description of
the session.

While viewing a session’s properties, the only session property that you can modify
is its description. O ther session properties are automatically defined when you create
the session.
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Unless you are regenerating a session’s scripts, you should view session properties in
TestManager. (Clickiew — Asset Browser and operSession Queries.)

To view and optionally modify session properties while you are regenerating a
session’s scripts in Robot:

1. Click Tools - Regenerate VU Scripts from Session.
Click the name of the session whose properties you want to view.
Click Properties.

When finished, cliclOK to save any changes, or clickncel.

g B~ oW N

In the Regenerate VU Scripts from Session dialog box, OliKko regenerate
the session’s scripts, or cliClancel to close the dialog box without regenerating
the session’s scripts.

NOTE: Once you clickOK in the Regenerate VU Scripts from Session

dialog box, the existing scripts in the session are destroyed. If you then click
Cancel in the Virtual U ser Generation Feedback dialog box before the scripts
are regenerated, Robot will generate empty scripts.

Accessing Script Properties from Session Properties

While you are viewing a session’s properties, you can view and optionally modify the
properties of any script generated from the session.

Unless you are regenerating a session’s scripts, you should view session properties in
TestManager. (Clickiew — Asset Browser and operSession Queries.)

To view script properties just before you regenerate a session’s scripts in Robot:
1. In Robot, clickTools - Regenerate VU Scripts from Session.

2. Clickthe name of the session whose properties you want to view. Session names
are the same as session file names, but without the .wch extension.

Click Properties.
Click theContained Scripts tab.

Select the script whose properties you want to view or modify.

oo o1 B W

Click Properties. The Script Properties dialog box appears.

For information about the properties that you can define, see the section about
customizing scripts and LoadTest schedules inltieg Rational Rabat manual.

7. When you have finished viewing and editing script properties, Olicko save
any changes in th&cript Properties dialog box, or clickCancel.
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8. Click Cancel to close the Sesson Properties diaog box.

9. IntheRegenerae VU Scriptsfrom Session didog box, click OK to regenerate
the session’s scripts, or cliClancel to close the dialog box without regenerating
the session’s scripts.

Coding a Virtual User Script Manually

The fastest and easiest way to generate a virtual user script is to record a session with
Robot and generate the script automatically.

However, you can open an empty virtual user script and add code to it—for example,
if you are hand-coding the script, or if you are copying code from another script.

To open an empty virtual user script and add code to it:

1. In Robot, clickFile -~ New - Script.

2. Type ascript name and, optionally, a description of the script.
3. Click Virtual User.
4.

Click OK. Robot creates an empty script with the following lines:
#i ncl ude <VU. h>
%
5. Add the code to the virtual user script.

For information about using the VU scripting language, se&/'thé& anguage
Rdaene

Creating Library Files

VU libraries are packaged in DLLs. You create dynamic link library (DLL) files using
a development tool such as Microsoft Visual Studio. For information about making
the DLLs that you create available to VU scripts, seefiid angiage Rdfaence

Defining Script Properties

A script can have properties associated with it in addition to the script name.
Examples of script properties include a description of the script, the purpose of the
script, and any test requirements associated with the script.

Defining script properties is an important part of the test planning process. For that
reason, you typically define a script’s properties in TestManager before you record
the script. But you can also define a script’s properties after you record the script, as
described in the following section.
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How to Define Script Properties in Robot

T o define properties for ascript that is open for editing in Robot, click
File — Properties.

If the script exists but isnot open:

1. Click File —» Open - Script to open the Open Script diaog box.
2. Click the script you are defining propertiesfor.

3. Click Properties.

4. Define the script’s properties, and then clizK.

For information about the properties that you can define, see the section about
customizing scripts and LoadT est schedules intbieg Rational Rabat manual.

Managing Scripts and Sessions

This section describes the following script and session management activities:
» Finding the scripts contained in a session

» Finding the session name associated with a script

» Removing a script from a session

» Re-recording sessions

» Re-recording scripts

» Copying scripts

» Deleting scripts and sessions

Finding the Scripts Contained in a Session
To see alist of all the scripts contained in a session:
1. In TestManager, clickiew — Asset Browser.
2. Double-clickAll underSession Queries.
3. Double-click the name of the session whose script names you want to view.
4. Click Contained Scripts.

Optionally, you can open scripts or view script properties.
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Finding the Session Associated with a Script

A script can be associated with only one sesson. T o see the name of this session:

1.

2
3.
4
5

In Robot, click File -~ Open - Script.

Click the name of the script whose associated session you want to view.
Click Properties.

Click Related Assets.

View the sesson namein Referenced Session.

A script might not be associated with asession. For example, ascript might have been
removed from its session, asdescribed in the next section.

Removing a Script from a Session

If you remove ascript from asesson, you can no longer regeneratethat script if you
regenerate the session.

Toremove ascript from asession:

o o1 B~ w N

In Robot, click File -~ Open - Script.

Click the name of the script to remove from its session.
Click Properties.

Click Related Assets.

View the sesson namein Referenced Session.

Click Clear.

Re-Recording Sessions

When you begin to record over an existing session that contains scripts, Robot
promptsyou for aconfirmation. In the same diaog box, Robot aso promptsyou for
adisposition of the scriptsin the session, asfollows:
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Whether you select or clear the check box depends on what you want to do:

>

>

Delete all of the session’s scripts and their associated properties, and begin
re-recording the session.

Keep the original scripts and their properties while creating new scripts for the
session.

Overwrite the original scripts, but assign their properties to the new scripts.

The following sections describe each action. Regardless of which action you take, the
original session and its properties are overwritten.

Deleting the Original Scripts and Properties

To re-record a session and delete the original scripts and their properties:

1.
2.

Click File — Record Virtual User.

In the Record Virtual U ser - Enter Session N ame dialog box, select the name of
the session to re-record, and then clidk.

In the VU Recording dialog box, selébtlete old session’s contained scripts,
then click Yes.

The session’s contained scripts and their properties are deleted.

Continue re-recording the session, assigning any names you like to the scripts
that you are recording.

Keeping the Original Scripts

To re-record a session and create new scripts while keeping the original scripts and
their properties intact:

1.
2.

Click File — Record Virtual User.

In the Record Virtual U ser - Enter Session N ame dialog box, select the name of
the session to re-record, and then clidk.

In the VU Recording dialog box, cleBelete old session’s contained scripts,
and then click Yes.

Continue re-recording the session, assigning any namesyou like to the scripts
that you are recording ather than thenames o thearignal sipts

The origind scriptswill no longer be associated with this or any other session.
However, you can till add the origina scriptsto aschedule.
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Overwriting the Original Scripts but Keeping Their Properties

Tore-record asession and overwrite the origina scriptswhile assigning the
properties of the origind scriptsto the new scripts:

1. Click File — Record Virtual User.

2. IntheRecord Virtud U ser - Enter Sesson N amedidog box, select the name of
the sesson to re-record, and then click OK.

3. IntheVU Recordingdidogbox, clear Delete old session’s contained scripts,
and then click Yes.

4. Continuere-recordingthe sesson, assgning the name of ocned theaigna sripts
to each script that you record.

Re-Recording Scripts

Recording over asession affectsal scriptsin the sesson. T o record over just one
script, mply select that script’s name when Robot prompts you for a script name
during recording (in the Split Script or Stop Recording dialog box).

Also, if you plan a script in TestManager, the name of the planned script appears in
the list of existing scripts that you can choose from when you record a script.

The following table summarizes the events that take place when you select the name
of aplanned or existing script rather than type a new name for a script that you have
just recorded:

Type of script Result of overwriting the script

Planned script The script’s properties are applied to the new script.

Robot does not prompt for a confirmation before recording the script
because the existing script is empty.

Existing script is Robot prompts for a confirmation that you want to overwrite the
part of a session script:

» Click No to select or type another script name.

» Click Yes to overwrite the script. The properties of the original
script are applied to the new script. Also, the scriptis removed from
the original session and added to the new session.

Existing script is Robot overwrites the original script without prompting you for a
not part of a session confirmation.

The properties of the original script are applied to the new script.
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Copying Scripts

To copy ascript in Robot:

1.
2.
3.
4.

Click File — Open - Script.
Click the name of the script to copy, and then click OK.
Click File — Save As.

Type anamefor the new script, and then click OK.

The new script doesnot retain the properties of the origina script. In addition, the
new script isnot associated with any sesson.

Deleting Scripts and Sessions

To delete ascript and its properties:

1.
2.

3.
4.
5.

In Robot, click File — Delete.
Click the name of the script to delete.

To delete multiple scripts, hold down the CTRL key and click each script to
delete.

Click OK.
Click OK when prompted to confirm the deletion.
Click Cancel to close the Delete Script didog box.

If you delete ascript from asession, you can no longer regenerate that script if you
regenerate the session that it was once associated with.

If you delete dl scriptsin asession, the session ill remains.

To delete asession:

1.

2
3.
4

In TestM anager, click View — Asset Browser.
Double-click All under Session Q ueries.
Right-click the name of the session to delete, and then click Delete.

Click Contained Scripts.
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When prompted to confirm the deletion, select or clear the Delete scripts
contained in the session? check box asfollows:

— Select the check box to delete all of the session’s scripts and properties in
addition to deleting the session.

— Clear the check box to leave the session’s scripts and properties intact. The
scripts will no longer be associated with this or any other session. However,
you can still add the scripts to a schedule.

Click Yes to confirm the deletion.



»»» CHAPTER 5

Adding Featuresto Virtual User Scripts

Timers

This chapter describesthe featuresthat you can add to avirtud user script while
recording the script with Robot. T he chapter includesthe following topics:

Timers
Blocks

>
>
» Synchronizaion points
» Comments

>

Usingthelnsert menu

Individual emulation commands (such assql pr epar e and sql exec) aretimed
automaticdly. By default, thesetimesare included in LoadT est report output.

However, if you want to measuresthetime it takesavirtud user to perform an
activity—for example, sending a query to the server and displaying the results—you
insert atimer or a block in the script.

How Timers Work

Think of atimer as a stopwatch that you click on just before you begin to perform
the timed activity, and that you click off when you complete the activity.

For example, suppose you want to time how long it takes to submit a query to a
database server and receive the results. During recording, you would:

1. Start the timer (clicknsert — Start Timer) just before you click the button to
send the query. This action inserts the VU emulation commeaadt _ti ne
into the script.

2. Stop the timer (clicknsert — Stop Timer) as soon as the results appear. This
action inserts the VU emulation commasidop_t i nme into the script.
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When you stop a timer, you can reuse that timer’s name in another timer. There is
no practical limit to the number of timers that you can add to a script.

You can nest timers within other timers (by starting and stopping the second timer
before stopping the first timer), and you can overlap timers (by stopping the second
timer after stopping the first timer).

If you do not explicitly stop a timer, no response time is reported for that activity.
You cannot extend a timer over multiple scripts.

The following illustration shows thet art _ti nme andst op_t i ne emulation
commands for atimer named queryl.:

Think ima Prapass and " Rurirn resesl . Continue
e gquery 1 ol igueryl PSRRI R
D ein=s VAT SEE
wtai_ie [opaany ] Slop_ime [guerny 1]

Why Use Timers?

You need to use timers in the following cases:

» You want to time an overlapping sequence of events. You can insert a
start _time command followed by severst op_ti me commands. You
cannot overlap blocks (although you can nest them).

» You want to time a very specific portion of the script. You can insert the
start _tinmeandstop_time commands exactly where you want when you
edit the script. You can insert a block, however, only during recording.

In other cases, however, you may want to use blocks rather than timers. Blocks not
only add timers to a script, but they also add a prefix to each command ID in the
block. This prefix enables you to easily identify emulation commands associated
with a block both in the script and in the report output.

Adding a Timer During Recording
During recording, you can add a timer operation to a virtual user script as follows:

=24 1. Ifthe VU Insert floating toolbar is not already displayed, clickRisplay VU
Insert Toolbar button on the VU Record floating toolbar.

Joi 2. Click theStart Timer button.
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3. Inthe Start Timer dialog box, type the timer’s name (40 characters maximum),
and then cliclOK.

4. Perform the timed activity.

5. Immediately after receiving the results generated by the activity, clickttipe

i : :
Timer button on the VU Insert floating toolbar.

6. In the Stop Timer dialog box, select the name of the timer you typed in step 3,
and then cliclOK.

When you start and stop atimer during recording, you can view these commands in
the Virtual U ser Recorder Annotations window.

Adding a Timer During Editing

The VU Insert toolbar (or the Robot Insert menu) adds timers during recording.
To add atimer during editing, type the timer commands into the script.

The following are the timer commands for virtual user scripts:

» start_time - Startstiming the activity. Insert this command immediately
before the first emulation command for the activity that you are timing. The
start _ti me measurement includes the think time (if any) for the next
emulation command in the script.

To exclude the think time for an emulation command, inseatrt _ti me
after the emulation command and use the_t s read-only variable. For
example:
http_request ["testl1.001"] .
start _time ["timerid'] _fs_ts;
stop_tine ["tinerid"];
» stop_tinme-Stopstimingthe activity. Insert thiscommand immediately after
the last emulation command for the activity that you are timing.

For details about using these commands, se¥thkangiage Rdfaence
NOTE: Insertingtimersinto GU | scripts is similar to inserting timers into virtual

user scripts. However, GU | scripts use a different set of timer commands
(StartTi mer andSt opTi ner).
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Blocks
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A block isaset of contiguouslines of code that you want to make distinct from the
reg of the script. Typicaly, you use ablock to identify atransaction within ascript.

A block hasthe following characterigtics:

» A block beginswith the following comment:
/* Start_Bl ock "Bl ockNane" */

» Robot automaticdly startsatimer a the start of the block:
start _time ["BlockName"] _fs_ts;

Typicdly,thest art _ti ne emulation command isinserted after the first
action, but with an argument to use aread-only variable that refersto the sart
of thefirgt action.

» ThelD of every emulation command in ablock iscongructed the ssmeway—
that is, by the block name followed by a unique, three-digit autonumber.
For example:

htt p_header _recv ["Bl ockNane002"] 200;

When you end a block, command IDs are constructed as they were before you
started the block. For example, if the last command ID before the block was
Scri pt 025, the next command ID after the block will Ber i pt 026. (For

more information about command IDs, $€e@nmand ID Prefix on page 3-10.)

» Ablock ends with &t op_t i ne command plus a comment:
stop_tinme ["BlockNane"]; /* Stop_Block */
A script can have up to 50 blocks.

When you end a block, Robot automatically ends the current block. In other words,
blocks can be nested, but they cannot be overlapped. For example:

Valid blocks Invalid blocks
Block1Start Block1Start
Block2Start Block2Start
Block2Stop Block1Stop
Block1Stop Block2Stop

You cannot extend a block over multiple scripts. If you attempt to split a script in the
middle of a block, Robot ends the block when it ends the initial script.



Blocks

Why Use Blocks?

You might want to use blocks for the following reasons:

>

To associate the block and timer nameswith the emulation command that
performsthe transaction.

Toincludethe block namein LoadT est reports, thus enabling you to filter the
reportswith the block name.

Tomakethescript easier to read, and to provide an immediate context for aline
within the block through command IDs.

Adding a Block

Toinsert ablock into ascript:

7.

If theVU Insert floating toolbar isnot aready displayed, click the Insert button
on the VU Record floating toolbar.

Click theStart Block button a that point in the script where you want the block
to begin—for example, just before you start to record a transaction.

Type the block name.

Robot uses this name as the prefix for all command IDs in the block. The
maximum number of characters for a command ID prefix is seven.

Click OK.

Record all of the client requests in the block.

Click theStop Block button to end the current block, and then olidk.

NOTE: When you end a block, you always end the current block. If you are
nesting blocks, you cannot specify which block you want to end-Stibye

Block command always applies to the innermost block. For more
information, sed etingBlokson page 5-6.

Continue recording the other sections of the script.

When you start and stop a block during recording, the commands are reported as
annotations in the Virtual U ser Recorded Annotations window.

NOTE: You can add a block only during recording, not during editing.
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Nesting Blocks

To nest blocks, click Start Block on the VU Insert floating toolbar to start anew
block without explicitly ending the current block.
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When you nest blocks:

>

Robot insertsthest art _t i me command & or near the beginning of the
second block.

Timing continueson thefirst block (in other words, st op_t i me isnot
inserted for thefirst block).

The second block’s name replaces the first block’s name as the prefix for
emulation commands.

If you have nested blocks and you clgtiop Block:

>

>

Robot inserts thet op_t i me command to stop timing the current block.

The next block up in the hierarchy becomes the current block (that is, its name
is used as the prefix for emulation commands). Timing continues on this block
plus other blocks that may be above it in the nesting hierarchy.

Example of Nested Blocks
The following example contains three blocketeckA, bl ockB, andbl ockC:

/* bl ockA begins with a Start Bl ock conmmand */

/* Start_Bl ock "bl ockA" */

start_time ["bl ockA"];

/* Performtransaction in bl ockA */
http_nrecv ["bl ockA022"] 100 %% ; /* 411/ 8147 bytes */
htt p_di sconnect (i ng4_yahoo_com 80_5);

/* bl ockB begins with a second Start Bl ock comrand */

/* Start_Bl ock "bl ockB" */

start_time ["blockB"];

/* Performtransaction in bl ockB */
http_nrecv ["blockB012"] 100 %% ; /* 5812 bytes */
htt p_di sconnect (D141_217_90_3_80);

/* bl ockC begins with a third Start Bl ock conmand */

/* Start_Bl ock "bl ockC" */

start_tine ["blockC'];

/* Performtransaction in blockC */
http_nrecv ["bl ockC054"] 100 %% ; /* 4577 bytes */
htt p_di sconnect (D141_217_90_3_80_17);

/* A Stop Block command ends the current block (blockC */
stop_tinme ["blockC']; /* Stop_Block */

noe_si _um ch_edu_80 = http_request ["blockB013"] ...;

/* Resune bl ockB transaction */
http_nrecv ["bl ockB018"] 100 %% ; /* 5076 bytes */
htt p_di sconnect (noe_si _um ch_edu_80);

/* A second Stop Bl ock command ends the current block (blockB) */
stop_time ["blockB"]; /* Stop_Block */
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nt dwmwaag_v1_conpuserve_com 80 38 = http_request ["BlockA023"]...;
/* Resune bl ockA transaction */

http_nrecv ["Bl ockA031"] 100 %% ; /* 3791/ 3787 bytes */

htt p_di sconnect (nt dwwaag_v1_conpuserve_com 80_38);

/* A third Stop Bl ock command ends the current block (bl ockA) */
stop_tinme ["blockA"]; /* Stop_Block */

Synchronization Points

A synchronization point letsyou coordinate the activities of anumber of users
by pausing the execution of each user a aparticular point—the synchronization
point—until one of the following events occur:

» Allusers associated with the synchronization point arrive at the synchronization
point.

» Atimeout period is reached before all users arrive at the synchronization
point. You specify the timeout period in the LoadTest Synchronization Point
dialog box.

» You manually release the users while monitoring a schedule run in LoadTest.

When one of the above events occurs, LoadT est releases the users, allowing them to
continue performing the transaction.

Both virtual users and GU| users support synchronization points.

How Synchronization Points Work

At the start of a test, all users begin executing their assigned scripts. They continue
to run until they reach the synchronization point. In a script, a synchronization point
is the commandync_point (virtual user scripts) 08Q ASyncPointWait (GU |

scripts). In a schedule, a synchronization point is a time specified in the schedule.

The following figure illustrates a synchronization point in a virtual user script:

o Virtual users running Virtual users reach the
simultaneously synchronization point
> >

> >
> >
> >
> >
> >
> >
> >
> >
> >
sync_point
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The users pause @ the synchronization point until LoadT est releasesthem.
Typicaly, LoadT est releases synchronized users when they dl arrive a the
synchronization point.

Why Use Synchronization Points?

By synchronizing usersto perform the same activity a the sametime, you can make
that activity occur a some particular point of interest in your test—for example,
when the application-under-test sends a query to the server.
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Typically, synchronization points that you insert into scripts are used in conjunction
with timers to determine the effect of varying user load on the timed activity. For
example, to the effect of user load on data retrieval, you could take the following
general steps:

1.

While recording the virtual user script (named VU 1 in this example) that will
submit the query and display the result, perform the following actions:

a. Insert a synchronization point nam&dst Query into the script.
b. Click theStart Block button (see page 5-5).

The block times the transaction you are about to perform. The block also
associates the block and timer names with the name of the emulation
command that performs the transaction.

c. Submit the query and wait for the results to be displayed.
d. Click theStop Block button.

While recording the virtual user that will provide the user load, insert
anotherTest Query synchronization point just before you begin to record

the activity that provides the load —for example, just before you click the button
to submit an order form. N ame this script VU 2.

Add VU1 and VU2 to a schedule.

Run the schedule anumber of times, each time using a different number of the
VU 2 users. However, you only need one VU 1 user in each test.

Theoretically, as the number of synchronized VU 2 users increases, the time
reported by the VU 1 timer should also increase.

In this example, th&est Quer y synchronization point ensures that:

>

All VU 2 virtual users submit their forms at the same time—thereby providing
maximum concurrent user load.

The VU 1 user submits its query at the same time that the VU 2 users are loading
the server—thereby providing maximum user load at a critical time.
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Inserting Synchronization Points

You can insert asynchronization point into ascript (through Robot) or into a
schedule (through LoadT est).

» Into a script — You can insert a synchronization point into a script in one of the
following ways:

— During recording, through theync Point toolbar button or through the
Insert menu.

— During script editing, by manually typing the synchronization point
command name into the script.

Insert a synchronization point into the script to control exactly where the script
pauses execution. For example, you can insert a synchronization point
command just before you send a request to a server.

You should also use this method if the synchronization point will depend upon
some logic that you add to the script during editing.

» Into a schedule — You can insert a synchronization point into a schedule
through the LoadTest Synchronization Point dialog box.

Insert a synchronization point into the schedule to pause execution before or
between scripts rather than within a script. In addition, inserting a
synchronization point into a schedule offers these advantages:

— You can easily move the location of the synchronization point without
having to edit a script.

— The synchronization point is visible within the schedule rather than hidden
within a script.

A script can have multiple synchronization points, each with a unique name. The
same is true of a schedule. A given synchronization point name can be referenced in
multiple scripts and/or schedules.

The following sections describe the various ways to insert synchronization points.

Inserting a Synchronization Point During Recording
To insert a synchronization point into a virtual user script during recording:

1. Ifthe VU Insert floating toolbar is not already displayed, clickittsert button
on the VU Record floating toolbar.

2. Click theSync Point button immediately before you begin to record the activity
that you are synchronizing.
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For example, to synchronize multiple virtua users o that they al submit a
query a the sametime, first insert the synchronization point, and then perform
the user action tha sendsthe query to the server.

3. Typethe synchronization point name.
4. Click OK.

When you insert asynchronization point duringrecording, the command isreported
asan annotation in the Virtua U ser Recorded Annotationswindow.

Inserting a Synchronization Point During Editing

You can only usethe VU Insert toolbar (or the Robot Insert menu) toinsert a
synchronization point into ascript during recording. T o insert asynchronization
point during editing, type the VU command sync_poi nt into the script.

For details about using thiscommand, see the VU L anguage Rference

NOTE: Toinsert asynchronization point into aGU | script, enter the
synchronization point command SQ ASyncPointWait into the script. You
cannot insert asynchronization point into aGU | script during recording.

Inserting a Synchronization Point During Scheduling

When you insert asynchronization point into aschedule, you can do more than
smply assign asynchronization point nameto ascript. For example:

» You can specify whether you want the usersto bereleased a the sametimeor a
different times.

If theusersareto bereleased at different times (that is, in astaggered fashion),
you can specify the minimum and maximum timeswithin which al usersmust
be relessed.

» You can specify atimeout period.

For moreinformation about inserting asynchronization point in aschedule, see
Insggtinga Syndhranization Pant on page 7-25

Release Times and Timeouts for Synchronization Points in Scripts

You cannot define minimum and maximum release times or timeout periods for
synchronization pointsthat you insert into scripts (asyou can for synchronization
pointsthat you insert into schedules). By default:

» Virtud usersheld a ascript-based synchronization point are released
simultaneoudy.



Comments

» Thereisnotimelimit to how long virtua userscan be held & the
synchronization point.

However, if asynchronization point in aschedule has areleasetime range and
timeout period defined for it, the release times and timeout period gpply to all
synchronization points of that same name—even if a synchronization point is
in a script.

Scope of a Synchronization Point

The scope of a synchronization point includes all scripts that reference a particular
synchronization point name plus all user groups that reference that name.

For example, suppose you have the following user groups in a schedule:

» ADataEntry user group of 75 virtual users. This user group runs a script
containing the synchronization point Before Q uery.

» An Engineering user group of 10 virtual users. This user group runs a
different script than the Data Entry groups runs. But this script also contains
a synchronization point named Before Query.

» ACustomer Service user group of 25 virtual users. This user group runs a script
that contains no synchronization points. However, the user group does have a
synchronization point defined for it. This synchronization point is also named
Before Query.

At schedule runtime, LoadTest releases the users held at the Before
Query synchronization point when all 110 users arrive at their respective
synchronization points.

Comments

Acomment is aline of text in a script that begins with the charactersand ends
with the characters/ —for example:

/* This is a coment. */
Comments are ignored at script compile time and during script playback.

Use comments to document the script and to help you find your way around the
script if you later need to edit it.
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Adding Comments During Recording

Toinsert acomment into avirtua user script during recording:

1. IftheVU Insert floatingtoolbar isnot aready displayed, click thelnsert button
on the VU Record floating toolbar.

2. Click the Comment button & that point in the script where you want to insert
the comment.

3. Typeyour comment in the Comment dia og box (60 charactersmaximum), and
then click OK.

When you add acomment during recording, the comment isreported as an
annotation in the Virtua U ser Recorded Annotationswindow.

Adding Comments During Editing

To add acomment during editing, type the comment directly into the script.

Be sure to begin the comment with the/ * characters, and end the comment with
the*/ characters.

Commentstha you type in manualy during editing are not limited to the
60-character maximum that gpplies when you add comments during recording.

Using the Insert Menu
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The preceding sections describe how to use the VU Insert floating toolbar to add
sart timersand stop timers, synchronization points, start blocksand stop blocks, and
commentsto ascript during recording.

During recording, you can dso use the Robot Insert menu to add these features.

If Robot isminimized while you are recording (its default state), click the
Open Robhot Window button on the VU Record floaing toolbar. T hisbutton
restoresthe Robot window, letting you accessthe Insert menu.



»»» CHAPTER 6

Working with Datapools

This chapter describes how to create and manage dagpools. It includesthe
following topics.

What isadatapool

Planning and creating adatapool

Daatypes

U sing datgpoolswith virtua user scripts

U sing datapoolswith GU | scripts

M anaging datapools with TestM anager

M anaging user-defined datatypes

Generating and retrieving unique datgpool rows

Creating adaapool outside Rational Test

vV vV v v v v vV v v v

Creating acolumn of vaues outside Rational Test

You should familiarize yourself with the concepts and proceduresin this chapter
before you begin to work with datapools.

NOTE: Thischapter describes datapool access from virtud user and GU | scripts
played back in aLoadTest schedule. For information about datapool access from
GU | scripts played back in Robot, see the datgpools chapter in the U sngRationd
Raba manudl.
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What Is a Datapool?

A datapool isatest dataset. It suppliesdatavaluesto the variablesin ascript during

script playback.

Datapoolslet you automaticaly pump test datato virtua usersand GU | usersunder

high-volume conditionsthat potentidly involve hundreds of users performing

thousands of transactions.

Typicaly, you use adatapool so that:

» Each user that runsthe script can send redigtic data (which can include unique

data) to the server.

» Asngleuser that performsthesametransaction multipletimescan send redistic
datato the server in each transaction.

If you do not use adatapool during script playback, each user sendsthe sameliterd
vauesto the server (the vaduestha were captured when you recorded the script).

For example, supposeyou record avirtud user script tha sendsorder number 53328
to adaabase server. If 100 virtual usersrun this script, order number 53328 is sent
to the server 100 times. If you use adatapool, each virtua user can send adifferent

order number to the server.

Datapool Tools
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You create and manage datgpools with either Robot or TestM anager, asfollows

Activity

Robot

TestManager

Automaticaly generate datapool
commandsin avirtuad user script.

Creaeadatgpool and automaticaly
generate datapool vaues.

Edit the DATAPOOL_CONFIG
section of avirtuad user script.

Edit datgpool column definitions
and datgpool vaues.
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(Continued)
Activity Robot TestManager

Create and edit datapool datatypes. N

Perform datapool management
activities such as copying and [
renaming datgpools.

Import and export datapools.

Import datatypes.

This chapter describes how to perform dl of these activities.

Managing Datapool Files
A datapool consists of two files.
» Datgpool valuesare stored in atext file with a.csv extension.

» Datgpool column namesare stored in a specification(.spc) file. The Robot or
TestM anager software is aways responsble for creating and maintaining this
file. You should never edit thisfile directly.

.csv and .spcfilesare stored in the D aagpool directory of your Robot project.

U nlessyou import adatapool, the Robot or TestM anager software automaticaly
createsand managesthe.csv and .spcfilesbased on instructionsyou providethrough
the user interface.

If you import adatapool, you are responsible for creating the .csv file and populating
it with data H owever, the Rationa T est softwareisgill responsiblefor creating and
managing the .spc file for the imported datapool.

For information about importing datgpools, see ImpatingaD atapod on page 6-35and
Cregtinga Datapod OutddeRationa Test on page 6-44.

NOTE: LoadTest automaticaly copiesa.csv fileto each Agent computer that uses
it. If an Agent’s .csv file becomes out-of-date, LoadTest automatically updates it.
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Datapool Cursor

The datapool cursor, or row-pointer, can be shared anong al usersthat accessthe
datapooal, or it can be unique for each user.

Sharingadatapool cursor anongal usersdlowsfor acoordinated test. Because each
row in the datapool isunique, each user can share the same cursor and till send
uniquerecordsto the database.

Also, ashared cursor can be persistent across schedule runs. For example, suppose
the last datgpool row accessed in aschedule run isrow 100:

» Ifthecursorispersistent acrossscheduleruns, datgpool row accessresumeswith
row 101 thefirst time the datapool isaccessed in anew schedule run.

» If the cursor isnot persistent, datgpool row access resumeswith row 1 thefirst
timethe datapool is accessed in anew schedule run.

NOTE: GUI userscan share acursor when playback occursin aloadTest
schedule, but not when playback occursin Robot.

For information about defining the scope of acursor, see the description of the
Cursor argument on page 6-16.

Row Access Order

Row accessorder isthe sequencein which datapool rowsare accessed et test runtime.

With GU | scripts, you can control the row access order of the datapool cursor
through the sequence argument of the SQABasic SQADat apool Open
command.

With virtua user scripts, you can control row accessorder through the Access Order
setting in the Robot Configure Datgpool in Script didog box. (See page 6-17.)

Datapool Limits

A datapool can have up to 150 columnsif the Rationa T est software automaticaly
generatesthe datafor the datgpool, or 32,768 columnsif you import the datapool
from adatabase or other source. Also, adatapool can have up to 2,147,483,647 rows.
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What Kinds of Problems Does a Datapool Solve?

If you play back ascript just onceduring atest run, that script probably doesnot need
to access adatapool.

But often during atest run, and especidly during performance testing, you need to
run the same script multiple times — for example:

>

During performance testing, you will probably want to run multiple instances
of a script, so that the script is executed many times simultaneously.
(Remember, a virtual user is one runtime instance of a script.)

During functional and performance testing, you will often want to run multiple
iterations of a script, so that the script is executed many times consecutively
(simulating a user performing the same task over and over).

If the values used in each script instance and each script iteration are the same literal
values — the values you provided during recording — you might encounter
problems at test runtime.

Here are some examples of problems that datapools solve:

>

Prddem: During recording, you create a personnel file for anew employee, using
the employee’s unique social security number. Each time the script is played
back, there is an attempt to create the same personnel file and supply the same
social security number. The application rejects the duplicate requests.

Sdution: U se a datapool to send different employee data, including unique social
security numbers, to the server each time the script is played back.

Prddem: You delete arecord during recording. During playback, each instance
and iteration of the script attempts to delete the same record, and “Record N ot
Found” errors result.

Sdution: U se a datapool to reference a different record in the deletion request
each time the script is played back.

Prddem: T he client application reads a database record while you record a script
for a performance test. During playback, that same record is read hundreds of
times. Because the client application is well designed, it puts the record in cache
memory, making its retrieval deceptively fast in subsequent fetches. The
response times that the performance test yields will be inaccurate.

Sdution: U se a datapool to request a different record each time the script is
played back.
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Planning and Creating a Datapool

6-6

Hereisasummary of the stagesinvolved in preparing adatgpool for usein testing.
The order shown isthetypica order for planning and creating adatgpool for virtua
user scripts:

1.

Plan the datapool.

Determinethedatgpool columnsyou need. In other words, what kindsof vaues
(names, addresses, dates, and so on) do you want to retrieve from the datapool
and send to the server?

Typicaly, you need adatapool column for each script variable that you plan to
assign datgpool vauesto during recording.

For example, suppose your client application hasafield cdled Order Number.
Duringrecording, you typein avaduefor that field. With virtud user scripts, the
vadueisautomaticdly assigned to ascript variable. During playback, that variable
can be assigned unique order numbersfrom adatapool column.

This stage requires some knowledge of the client gpplication and the kinds of
datathat it processes.

To help you determine the datgpool columnsyou need, record apreliminary
virtud user script. Rationa Robot automaticaly capturesdl the vdues
supplied to the client gpplication during recording and liststhem in the
DATAPQOOL_CONFI Gsection at theend of the script. For moreinformation, see
Finding Out What D ata Types You N ed on page 6-10.

Generate datapool code.

To accessadatgpool a runtime, ascript must contain datgpool commands, such
ascommands for opening the datapool and fetching arow of data. With virtua
user scripts, aDATAPOOL_CONFI G section must dso be present. Thissection
containsavariety of information about how the datapool iscreated and accessed.

Datapool codeisgenerated in either of these ways:

—  With virtua use sTipts Robot generates datapool code automatically when
you finish recording a script. Robot is aware of all the variables in the script
that are assigned values during recording, and it matches up each of these

variables with a datapool column.

To have Robot generate datapool commands automatically during
recording, make sutése datapools is selected in th@enerator tab of the
Virtual U ser Record O ptions dialog box, and then record the script.
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— With GUI gripts you manually insert the datapool commands and match up
script variables with datapool columns. For information about coding
datapool commands, seleing Datapodswith GUI Saiptson page 6-24.

Create and populate the datapool.

After the datapool commands are in the script, you can create and populate the
datapool.

To start creating and populating a datapool for a virtual user script you are
editing in Robot, clickedit -~ Datapool Information.

If you are creating a datapool for exclusive use by a GU | script, use TestManager
to create and populate the datapool. For more informatiorGreating a
Datapod with TetManage on page 6-25.

Creating and populating a datapool for a virtual user script involves these
general steps:

— Editing theDATAPOCOL_CONFI Gsection of the script. For example, you
might want to change the default datapool access flags, or exclude a datapool
column from being created for a particular script variable. Or, you can
accept all the default settings that Robot specifies when it creates this section
in a virtual user script.

For information about editing tHRATAPOOL _CONFI Gsection of a script,
seeStep 1. EditingD atapod Configuration on page 6-14.

— Defining the datapool columns that you determined you needed during the
planning stage. For example, for an Order Number column, you can specify
the maximum number of characters that an order number can have, and
whether the Order Number column must contain unique values.

For information about defining datapool columns, Sep 2. Ddining
Datgpod Cdumnsand GengaingtheDaaon page 6-19.

You also assign a data type to each datapool column. Data types supply a
datapool column with its values. For information about data typeb aae
Typeson page 6-9.

— Generating the data. Once you configure the datapool and define its
columns, you populate the datapool simply by clickiegerate Data.

With Robot, you can create and populate a datapool immediately after recording
or at any other time, as long as the datapool commands are in the script.

NOTE: You can also create and populate a datapool file manually and import
it into the repository. For more information, seestinga D atapod Outsde
Rationa Tet on page 6-44.
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Thefollowing figure illustrates the three stages of datapool creation:

Plan the Datapool

m What datapool columns do you need?
B What data type should you assign each column?
B Do you need to create data types?

Generate the Code
Virtual User Scripts

Select the Use datapools recording option.
Record the transaction(s), and then stop recording.
Robot automatically generates datapool commands.
Robot automatically matches up script variable
names with datapool column names.

GUI Scripts

» Manually add datapool commands to the script.
B Match up script variable names with datapool

columns.

Create and Populate the Datapool

Virtual User Scripts
= In Robot, click Edit— Datapool Information.
B Modify DATAPOOL_CONFIG or accept the defaults.

Virtual User and GUI Scripts

m In Robot or TestManager, define datapool columns (including
assigning a data type to each datapool column).

m Generate the data.




Data Types

Data Types

A datapool data type isasource of datafor one datgpool column.

For example, the N ames - First datatype (shipped with Rationd Test asastandard

data type) contains a list of persons’first names. Suppose you assign this data type to
the datapool column FN AME. When Robot automatically generates the datapool, it
populates the FN AME column with all of the values in the Names - First data type.

Here is the relationship between data types, datapool columns, and the values
assigned to script variables during playback:

First Name
Data Type

Frederick
Mary
Frank
Lauren
Eleanor
Charlotte
William
Victor

Virtual User 1
FNAMVE="Fr ederi ck"

During datapool generation,
the First Name data type

populates the FNAME
datapool column with values

Datapool Column

., Mary, ...

During playback, the FNAME
column supplies a different

value to the FNAME variable
in each instance of the script

Virtual User 2 Virtual User 3
FNAVE=" Mar y" FNAME=" Fr ank

., Charlotte, ...

., Victor, ...

FNAME

.., Frederick, ...
., Frank, ...

.., Lauren, ...
.., Eleanor, ...

., William, ...

Standard and User-Defined Data Types

There are two kinds of datapool data types, as follows:

» Standard data types that are included with Rational Test. These data types
include commonly used, realistic sets of data in categories such as first and last
names, company hames, cities, and numbers.

For alist of the standard data types, see Appendix C.

» User-defined data types that you create. You must create a data type if none of
the standard data types contains the kind of values you want to supply to a script

variable.
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U ser-defined datatypes are useful in situations such as:

— When afield accepts alimited number of valid values. For example, suppose
a datapool column supplies data to a script variable namédr . This
variable provides the server with the color of a product being ordered. If the
product only comes in the colors red, green, blue, yellow, and brown, these
are the only values thato/ or can be assigned. N o standard data type
contains these exact values.

To ensure that the variable is assigned a valid value from the datapool:

1. Before you create the datapool, create a data type named Colors that
contains the five supported valu&e@, G een, Bl ue, Yel | ow
Br own).

2. When you create the datapool, assign the Colors data type to the
datapool column COLOR. The COLOR column will supply values to
the script'sco/ or variable.

— When you need to generate data that contains multi-byte characters, such as
are used in some foreign-language character sets. For more information, see
the sectiorlGengating M ulti-Byte Charadter'son page 6-13.

Before you create a datapool, find out which standard data types you can use as
sources of data and which user-defined data types you need to create. Although it is
possible to create a data type while you are creating the datapool itself, the process of
creating a datapool will be smoother if you create the user-defined data types first.

Finding Out What Data Types You Need

6-10

To decide whether to assign a standard data type or a user-defined data type to each
datapool column, you need to know the kinds of values that will be supplied to script
variables during playback — for example, will a variable contain names, dates, order
numbers, and so on.

Here are two ways you can find the kind of values that are supplied to a variable:

» With virtual user scripts, you can view tBATAPOOL_CONFI G section that
Robot automatically adds to the end of the script. (Robot adds this information
to a virtual user script when you sel&te datapools in theGenerator tab of
the Virtual U ser Record O ptions dialog box.)

TheDATAPOOL_CONFI Gsection contains a line for each value assigned to a
script variable during recording. In the following example, the VAR&781 is
assigned to the variab@JSTI D.

I NCLUDE, "CUSTID', "string", "329781"

For more information about tHBATAPOOL _CONFI Gsection of a script, see
Step 1. EditingD atapod Caonfiguration on page 6-14.
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Data Types

With GU | scripts, you need to search the script for each vaue tha you provided
tothegopplication duringrecording. Later, you will replacetheselitera vadueswith
variables. During playback, thevariableswill be supplied vauesfrom thedatapool.

Finding Values in GUI Scripts

Here are two examples of literd vauesin GU | scripts. The vauesare in bold type:

"Credit Card Type
ConmboBox Cick, "Objectlndex=1", "Coords=104, 7"
Conboli st Box Click, "bjectlndex=1", "Text=Di scover"

"Credit Card Expiration Date
Edi t Box Left_Drag, "Objectlndex=4", "Coords=19, 13, 16, 12"
I nput Keys "12/31/99"

T o makethetask of searching for vdueseader, insert adescriptive comment into the
script before providing avaueto the client gpplication during recording.

NOTE: Theonlyvauesthat Robot recordsarethosethat you specificaly provide
during recording. If you accept adefault, Robot doesnot record that vaue.

Creating User-Defined Data Types

If none of the standard datatypes can provide the correct kind of vauesto ascript
variable, create auser-defined datatype.

#] [l

To creaste auser-defined datatypein TestM anager:

1.
2.
3.

Click Tools - Manage Data Types.
Click New.

Type anamefor the datatype (40 characters maximum) and optionally,
adescription (255 charactersmaximum).

Click OK.
Click Yes when prompted to enter datavaues now.

TheEdit DataT ypedidog box appears. Thisdidogbox supportsinput M ethod
Editor (IM E) modesfor typing multi-byte characters.

Typein adatatype vaue on thefirst blank linein thelist.
When you start typing the vdue, apencil icon gppears, indicating editing mode.

To type anew vdue, place the insertion point on the blank line next to the
agterisk icon, and then typethe vaue.

Repeat steps 6 and 7 until you have added all the vaues.
Click Save.

6-11



Working with Datapools

The following figure showsthe datatype Colors being populated with five vaues:

Edit Data Type - Colors HE

Enter data values for this user-defined data type
below. Click OF when you are finished to zave
Slide this bar the results in the Fepository.

up or down to = T lue h
change row height. Eed | L— Type new value here.
reen
Elue
“ellgu

Brown

1~ Line currently being edited.

*[=

4] | [

Save I LCancel | Help I

When you create auser-defined datatype, it islisted in the Type column of the
Datapool Specification didog box (where you define datapool columns). Type aso
includesthe namesof dl the standard datatypes. U ser-defined datatypesare flagged
in thislist with an asterisk (*).

NOTE: You can assign datafrom astandard datatype to auser-defined datatype.
For information, see Editing U sa- D dined D ata Type D initionson page 6-39.

Generating Unique Values from User-Defined Data Types

6-12

You may want auser-defined datatype to supply unique vauesto ascript varisble
during playback. T o do so, the user-defined datatype must contain unique vaues.

In addition, when you are defining the datapool in the D atgpool Specification didog
box, make the following settings for the datapool column associated with the user-
defined datatype:

» Set Sequence to Sequentid.
» SetRepeattol.

» MaeakesuretheNo. of records to generate vaue does not exceed the number
of unique valuesin your user-defined datatype.

For information about the vauesyou set in the D aapool Specification diadog box,
see DdiningDatapod Cdumnson page 6-27.
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Generating Multi-Byte Characters

If you want to include multi-byte charactersin your daagpool (for example, to
support Japanese and other languages that include multi-byte characters), you can
do soin either of these ways:

» Through auser-defined datatype. For information, see the section Cregting
Usa-Ddined Data Typeson page 6-11.

Theeditor provided for you to supply the user-defined datafully supportsinput
M ethod Editor (IM E) operation. An IM E letsyou type multi-byte characters,
such as Kanji and Katakana characters aswell as multi-byte ASCII, from a
standard keyboard. It isincluded in the Japanese version of Microsoft Windows.

» Through theRead From Filedatatype. For information, seethe section Cregting
aCdumn o VauesOutsde Rationa Tet on page 6-48.

Using Datapools with Virtual User Scripts

Robot can insert datgpool commandsinto avirtua user script automaticaly. If you
want Robot to do 0, take these steps before you begin to record avirtua user script:

1. InRobot, click Tools - Virtual User Record O ptions.
2. Click the Generator tab.

3. Select Use datapools, and then click OK.

4. Record your transaction(s), and then stop recording.

The datapool commands areincluded in the script that Robot generates during
recording. N ext, you create the datgpool itself, asdescribed in the following section.

Creating a Datapool with Robot

In Robot, you create adatapool in two basic steps:

1. Edit the DATAPOOL_CONFI Gsection of the virtua user script, or accept
the defaults. (Seethe next section, Step 1. Editing D atapod Canfiguration.)

2. Definedatgpool columnsand generate the data. (See Step 2. Ddining D atapod
Cdumnsand Genadingthe D ata on page 6-19.)

You cannot automaticaly generate datafor adatapool that has more than
150 columns.

NOTE: DATAPOOL_CONFI Gisincluded only in virtua user scripts. Asaresult,
this section isnot gpplicable for GU | scripts, or if you are creating adatapool for
exclusveuseby aGU | script. To create adatapool that isaccessed only by GU |
scripts, see UdngDatapodswith GU I Saiptson page 6-24.
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Step 1. Editing Datapool Configuration

You begin the process of creating adatapool by editing the DATAPOOL_CONFI G
statement that Robot automaticaly generatesin ascript.

DATAPQOOL_CONFI G hastwo basic purposes.

>

During datapad aedtion, it specifiesthe datapool columnsfor Robot to create,
if any.

During teg runtime it providesinformation such asthe access order of datapool
rows, and whether script variables should be assigned vaduesfrom the datapool
or usetheliterd vaues provided during recording.

The best way to edit DATAPOOL_CONFI Gishy editing the Robot Configure
Datapool in Script didog box rather than by editing the script directly.

To edit datgpool configuration and to begin the process of defining and generating
adatapool:

1.

If the script that will accessthe datapool isnot open for editing, click File -
Open - Script to open it.

Click Edit - Datapool Information to open the Configure Datapool in Script
diaog box.

Thisdidog box letsyou edit the DATAPOCOL _CONFI Gsection of the script.

Either accept the defaultsin the Configure D atgpool in Script didog box, or
make any appropriate changes.

U se the table on page 6-16 to help you modify the settingsin thisdidog box.

NOTE: By default, theUsage column (see page 6-18) containsthe vadue
EXCLUDE for each script variable listed in the grid. This meansthat Robot
does not create adatgpool column for these variables when it createsthe
datgpool. To have Robot automaticaly create datapool columns when it
createsthe datapool, change the Usage valuesto INCLUDE or OVERRIDE.

When finished making any changes, click Save.

The DATAPOOL_ CONFI Gsection of the script isupdated according to the
vaues st in the Configure Datgpool in Script didog box.
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5. Tekeoneof these actions:
— Click Create to define and populate the new datapool.

If the datapool you are trying to create already exist<; tb&te button does
not appear in the dialog box. Instead, Edé Specification button appears,
allowing you to edit datapool column definitions, and Edé Existing
Data button appears, allowing you to edit datapool values.

— ClickClose if you do not want to define and populate a datapool at this time.

6. If you clicked Create in the previous step, continue by following the

ingtructionsin the section Step 2. Ddining Datapod Cdumnsand Gengatingthe
Dataon page 6-19.

Hereishow the Configure Datapool in Script didog box mapsto the
DATAPQOOL_CONFI Gsection of ascript:

Because Obey Usage is selected and the Persistent

bt Dkt ik check box is not checked, no other flag is used.
[y T Lotameei
TP D T Y e T ot g ]
fm—o i U bigastd T s
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These tables match row for DOCLIDE. “gV0I0%. “whrisg®. “Orier Iattiaksd®: '-I
row and column for column.

e DT o
T B e
For moreinformation about the parts of the DATAPOOL _ CONFI G section of a
script, seethe description of DATAPOCL__CONFI Gin the VU Language Rdeence

NOTE: Typicaly, ascript hasjust one DATAPOOL _CONFI Gsection. If ascript
has multiple DATAPOOL _CONFI G sections (for example, to accommodate a
script that accesses multiple databases and servers), the Configure Datgpool in
Script didog box accessesthe first one. To edit the others, you must edit the
script directly.
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Modifying DATAPOOL_CONFIG

U sethefollowing table to help you define the fieldsand columnsin the Configure
Datapool in Script didog box (see step 3in the previousingtructions):

Field or column

Description

Datapool name

The name assigned to the datgpool. T he datgpool name defaultsto
the script name. You cannot modify Datapool name.

Wrap at end of file?

Setstheaction to teke after thelast row in the accessorder isreached:

» Yes— Resume at the beginning of the access order.

» No — End access to the datapool.
If you attempt to retrieve a datapool value after the end of the
datapool is reached, a runtime error occurs.

To ensure that unique datapool rows are fetched, chbesand

make sure the datapool has at least as many rows as the number of

users (and user iterations) that will be requesting rows at runtime.

With an access order Bndom, this value is ignored.

Cursor

Specifieswhether thedaapool cursor isshared by dl usersaccessing
the datgpool (Shared) or isuniqueto each user (Private). Also
specifieswhether ashared cursor ispersgent across schedule runs:

» With a shared cursor, all users work from the same access order.
For example, if the access order for a Colors column is Red,
Blue, and Green, the first user to request avalue is assigned Red,
the second is assigned Blue, and the third is assigned Green.

» If you check théersistent box, the datapool cursor is persistent
across schedule runs. For example, if you have a persistent
cursor withAccess Order set toSequential, and datapool row
number 100 was the last row accessed in the last schedule run,
the first row accessed in the next schedule run is 101.

A persistent cursor resumes row access based on the last time the
cursor was accessed gmadent cursor. For example, suppose a
cursor is persistent, and the last row accessed for that cursor in a
schedule run is 100. Then, the same schedule is run again, but
the cursor is now private. Row access ends at 50. If the cursor is
set back to persistent the next time the schedule is run, row
access resumes with row 101, not 51.

With persistent cursors, you can useRio& box to set the row
to be accessed first in the next test run.

Persistent cursors are only valid with shared cursors, and when
Access Order is set to eitheBequential or Shuffle.

» With a private cursor, each user starts at the top of its access
order. WithRandom or Shuffle access, the access order is
unigue for each user and operates independently of the others.
With Sequential access, the access order is the same for each
user (ranging from the first row stored in the file to the last), but
it operates independently for each user.



(Continued)
Field or column
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Description

Access Order

D eterminesthe sequence in which datapool rows are accessed:

» Sequential — Rows are accessed in the order in which they are
physically stored in the datapool file, beginning with the first
row in the file and ending with the last.

» Random — Rows are accessed in any order, and any given row
can be accessed multiple times or not at all.

» Shuffle — Each time LoadT est rearranges, or “shuffles,” the
access order of all datapool rows, aunique sequence results. Each
row is referenced in a shuffled sequence only once.

Think of non-sequential access ordgnyffle andRandom) as

being like a shuffled deck of cards. WBhuffle access order, each
time you pick a card (access a row), you place the card at the bottom
of the pack. WittrRandom access order, the selected card is
returned anywhere in the pack — which means that one card might
be selected multiple times before another is selected once.

Also, with Shuffle, after each card has been selected once, you
either resume selecting from the top of the same access order
(Wrap at end of file? isYes), or no more selections are made
(Wrap at end of file? isNo).

With Random, you never reach the end of the pack (there is no
end-of-file condition, s@rap at end of file? is ignored).

Use Script Data

Specifies the source of the values that script variables are assigned

during schedule runtime, as follows:

» Always— Script variables are assigned the values provided during
recording rather than values from the datapool. Recorded values
are listed in th&cript Data column.

This option overrides the runtime meaning of kiNCL UDE
directive in thelsage column. It also adds the fla/ERRI DE

to theDATAPOOL__CONFI G section of the script.

This option provides a convenient way to run the script even if
the datapool file is missing or incomplete.

» Obey Usage — Script variables associated with 1HeCLUDE
directive in thelsage column are assigned datapool values.
Script variables not associated with theCLUDE directive are
assigned values in tigeript Data column.

N o flag is added to DATAPOOL_CONFI Gwith thisoption.
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(Continued)
Field or column

Description

Datapool

Exitsthisdidogboxtolet you further definethe datapool, and shows

the next row to be accessed in the row access order, asfollows.

» Create or Edit Specification — Lets you define datapool
columnsin anew or existing datapool, and lets you populate the
datapool with values.

» Edit Existing Data — Lets you edit values in an existing datapool.
» Row Number —Shows the datapool row to be accessed first in the
next test run. This box applies only to persistent cursors (the
Persistent box must be checked). The row number is modifiable.

Vdid row numbersare 1 through 2,147,483,647 (commas are
not dlowed). If you specify anumber that isnot in the datapool,
an error occursa test runtime.

After you specify astarting row number, click Set Cursor.

Any changesyou makein the Datapool group box do not &ffect the
DATAPQOOL_CONFI G section of the script.

Usage
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Specifies one of the following directivesto apply during database
creation and during schedule runtime. To change an individuad
directive, right-click the directive name:
» INCLUDE
- During datgpool creation, creates acolumn for the script
varigblein Name. The column is assigned the same name.
- Duringscheduleruntime, assignsavaueto the script varigble
in Name from the corresponding datgpool column.
You can override the runtime meaning of al | NCLUDE
directives by selecting Always in the Use Script Data group
box. With Always selected, al script varigblesare assigned the
associated valuesin the Script Data column.

» EXCLUDE

- During datgpool creation, doesnot create acolumn for the
script varigblein Name.

- Duringscheduleruntime, assignsthevaduein Script Data to
the script variablein Name. Datapool vauesare not used.
» OVERRIDE
- During datgpool creation, creates acolumn for the script
varigblein Name. The column is assigned the same name.
- Duringscheduleruntime, assignsthevduein Script Data to
the script variablein Name. Datapool vaues are not used.
You can select multiple Usage itemsusing sandard Windows
selection methods (for example, holding down the CON TROL key
while clicking each item to change). When dl items are selected,
right-click on one of them to change them al.
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(Continued)

Field or column Description

Name The name of ascript variable that isassigned avaue during
recording. If Robot creates adatapool column for thisvariable (if
Usage iseither | NCLUDE or OVERRI DE), the datapool column is
assigned the same name.
Thisvaue can only be modified in the script.

Type The datatype of the valuein Script Data. The daatypeis
dwaysstring.
Thisvaue can only be modified in the script.

Script Data Avauethat wasprovided duringrecording. Thevduewasassigned
to the script varigblein Name.
If thereisno vaduein thiscolumn for aparticular script varigble, a
length of 1 isassigned to the dagpool column associated with the
script varigble.
Thisvaue can only be modified in the script.

Step 2. Defining Datapool Columns and Generating the Data

To complete the creation of the datapool that you started in Step 1. Editing D atapod
Canfiguration on page 6-14, you define the datapool’s columns and populate it with
data. You do so in the Datapool Specification dialog box.

NOTE: Ifthe Datapool Specification dialog box is not open,Stgel. Editing
Datapod Canfiguration on page 6-14 to learn how to open it.

The Datapool Specification dialog box contains@la¢apool Fields grid. Each row
in the grid represents a datapool field — that is, a column of data in the datapool file.

When the dialog box opens, the grid lists a datapool column name and a default
column definition for each script variable that is assigned the Vvalice UDE or
OVERRI DE in the Configure Datapool in Script dialog box.
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You define and populae the datapool asfollows:

1.

To insert one or more new columnsinto the datapool file:

a. Clicktherow located either just before or just after thelocation where you
want to insert the new datgpool column. (N ote that the order in which
datapool column namesarelisged in Name determinesthe order in which
values are stored in adatapool record.)

An arrow gppears next to the name of the datgpool row you clicked.

b. Clickeither Insert before or Insert after, depending on whereyou want to
insert the datapool column.

c. Typeaname for the new datapool column (40 characters maximum).

M ake surethereisascript variable of the samenamelisted in the Configure
Datapool in Script didog box. T he case of the names must match.

For each datapool column in the grid, assign adatatypeto the column, and
modify the default property vauesfor the column as appropriae.

For information about the datatypes and other propertiesyou can define for a
datapool column, see DdiningDatapod Cdumnson page 6-27.

T o see an example of datapool columnsdefined in the Dagpool Specification
didog box, see Exampled Datapod Cdumn Dinition on page 6-30.

When finished defining datapool columns, typeanumber in theN o. of records
to generate field.

If adifferent row hasto beretrieved with each fetch, make sure the datapool has
a least as many rows asthe number of users (and user iterations) that will be
requesting rowsat runtime.

Click Generate Data.
You cannot generate datafor adatapool tha has more than 150 columns.

Alternatively, if you do not want to generate any datanow, click Save to save
your datapool column definitions, and then click Close.

Optiondly, click Yes to seeabrief summary of the generated data
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If There Are Errors

If the datgpool vaues are not successfully generated, you are prompted to see an
error report rather than asummary of the generated data T o correct the errors:

1. Click Yesto seetheerror report.
2. After viewingthe cause of the errors, click Cancel.

3. Correct theerrorsintheDatapool Fields grid.

Viewing Datapool Values

To see the generated vaues, close the D atapool Specification didog box. In the
Configure Datgpool in Script didog box, click Edit Existing Data.

If adatapool includes complex vaues (for example, embedded strings, or field
separator charactersincluded in datapool vaues), you should view the datapool
vauesto make sure the contents of the datapool are asyou expect.

Editing Datapool Column Definitions with Robot

To edit datgpool column definitionsin Robot, you must begin in the Configure
Datapool in Script didog box.

This section providesthe basic steps for editing datgpool column definitionswhile
in Robot. For information about the Configure Datgpool in Script didog box, see
Step 1. EditingDatapod Configuration on page 6-14.

To edit a datapool’'s column definitions while in Robot:

1. Ifthe script that will access the datapool is not open for editing, Fliek-
Open - Script to open it.

2. Click Edit - Datapool Information to open the Configure Datapool in Script
dialog box.

3. Either accept the defaults in the Configure Datapool in Script dialog box, or
make any appropriate changes.

U se the table on page 6-16 to help you modify the settings in this dialog box.
4. When finished making any changes, clzve.

5. Click Edit Specification to open the Datapool Specification dialog box, where
you update datapool column definitions.

For information about the data types and other properties you can define for a
datapool column, sdediningDatapod Cdumnson page 6-27.

To see an example of datapool columns defined in the Datapool Specification
dialog box, se&xampled Datapod Cdumn Dinition on page 6-30.
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6. Toinsert oneor more new columnsinto the datgpool file:

a. Clicktherow located either just before or just after thelocation where you
want to insert the new datgpool column. (N ote that the order in which
datapool column namesarelisged in Name determinesthe order in which
vaues are stored in adatapool record.)

II' An arrow gppears next to the name of the datapool row you clicked.

b. Clickeither Insert before or Insert after, depending on whereyou want to
insert the datapool column.

c. Typeanamefor the new datapool column (40 characters maximum).

M ake surethereisascript variable of the samenamelisted in the Configure
Datapool in Script didog box. Case of the names must match.

7.  When finished modifying datapool columns, type anumber in the N o. of
records to generate field.

If adifferent row hasto beretrieved with each fetch, make sure the datapool has
a least as many rows asthe number of users (and user iterations) that will be
requesting rowsat runtime.

8. Click Generate Data.
You cannot generate datafor adatapool tha has more than 150 columns.

Alternatively, if you do not want to generate any datanow, click Save to save
your datapool column definitions, and then click Close.

9. Optiondly, click Yes to see abrief summary of the generated data.

If There Are Errors

If the datgpool vaues are not successfully generated, you are prompted to see an
error report rather than asummary of the generated data. T o correct the errors:

1. Click Yesto seetheerror report.
2. After viewingthe cause of the errors, click Cancel.

3. Correct theerrorsintheDatapool Fields grid.
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Editing Datapool Values with Robot

To edit datapool vauesin Robot, you must begin in the Configure Daapool in
Script diadog box.

This section providesthe basic steps for editing datapool vaueswhilein Robot.
For information about the Configure Daapool in Script diaog box, see Step 1.
Editing D atapad Configuration on page 6-14.

To view or edit a datapool’s values while in Robot:

1.

7.

If the script that will access the datapool is not open for editing, Fliek-
Open - Script to open it.

Click Edit - Datapool Information to open the Configure Datapool in Script
dialog box.

Either accept the defaults in the Configure Datapool in Script dialog box, or
make any appropriate changes.

U se the table on page 6-16 to help you modify the settings in this dialog box.
When finished making any changes, clizve.
Click Edit Existing Data.

In the Edit Datapool dialog box, edit datapool values as appropriate.

For information about editing datapool values, Ediéing D atapod Vaueswith
TetManage on page 6-34.

When finished editing datapool values, clzkve, and then cliciKClose.

For an example of the datapool values that TestManager generatesasple of
Datapad ValueGengation on page 6-32.

Cancelling Your Edits

To abandon all the edits that you made in the Edit Datapool dialog boxC elicle|
or theesc key. With either action, all your edits are abandoned, and the Edit
Datapool dialog box closes.
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Using Datapools with GUI Scripts

A GU | script can accessadatgpool when it isplayed back in Robot. Also, when aGU |
script isplayed back in aLoadT est schedule, the GU | script can accessthe same
datapool asother GU | scriptsand/or virtua user scripts.

There are differencesin theway GU | scriptsand virtud user scriptsare set up for
datapool access.

» You must add datgpool commandsto GU | scripts manudly while editing the
script in Robot. Robot adds datapool commandsto virtud user scripts
automaticdly.

» Thereisno DATAPOOL_CONFI Ggtaement in aGU | script. The command
SQADat apool Open definesthe access method to use for the datgpool.

Although there are differencesin setting up datapool accessin GU | scriptsand
virtud user scripts, you define adatapool for either type of script using T estM anager
in exactly the same way.

Here are the generd tasksinvolved in providing accessto adatgpool from aGU |
script. The steps are not in a fixed order — you can create the datapool at any point:

» Record the GUI script.
» Add datapool commands to the script.

» Create the datapool.

For information about recording a GU | script for datapool access and adding
datapool commands to a GU | script, see the datapools chapterUrstigRationa
Raba manual.

For information about creating a datapool with TestManage( setinga D atapod
with TetManage on page 6-25.

Accessing a Datapool from GUI and Virtual User Scripts
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If a GUI script and a virtual user script provide the same set of values to the client
application during recording, the scripts can access the same datapool during
playback in a LoadTest schedule.

Here is the suggested order of steps for creating a datapool and setting up access to it
from GU | scripts and virtual user scripts:

1. Record the virtual user procedure and create the datapool as desctilsdyin
Datapodswith Virtual Uss Saiptson page 6-13.

2. Record the GUI script.
3. Edit the GUI script and add datapool commands to it.
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For information about recording GU | scripts and adding datapool commandsto
GUI scripts, seethe U dngRational Rdoat manudl.

If you want to ensurethat GU | usersand virtua userseach retrieve auniquerow of
datafrom thedatgpool, follow theguidelineslisted in Gengatingand RetrievingU nique
Datapod Rowson page 6-42.

Managing Datapools with TestManager

You manage datapoolsin the TestM anager M anage D atgpool s didog box:

e |
s |
— |
ks P | T—

(=]
Delste
| gt I
L2 I
Ciare J Huk: I

Theactivitiesyou perform in thisdid og box affect datapoolsstored in therepository.
For information about where datapoolsare stored, see D atapod L ocation on page 6- 36.

Creating a Datapool with TestManager
To create and automatically populate adatgpool with TestM anager:
1. ClickTools -~ Manage Datapools.
2. Click New.

3. Typeanamefor the datapool (40 characters maximum) and optionaly,
adescription (255 charactersmaximum).

4. Click OK.
5. Click Yes to acknowledge tha you want to define the datgpool now.

The Datapool Specification didog box appears. Thisdidog box lets you define
the columnsin the datgpool file. Datapool column definitionsarelisted asrows
in thisdidog box. D atgpool columnsare dso cdled fidds

6. Click Insert before or Insert after to add adatgpool column to the datgpool.

6-25



Working with Datapools

6-26

7. Typeanamefor the new datapool column (40 characters maximum).

With virtud user scripts, datapool column names must match the names of the
script variablesthat they supply vauesto. N ames are case-senditive.

8. Assgn adatatypeto the dagpool column, and define any other properties as
necessary.

For information about the propertiesyou can define for adatapool column, see
Ddining Datapod Cdumnson page 6-27.

9. Repea seps6 through 8 until you have defined adl the columnsin the datapool.

T o see an example of datapool columnsdefined in the Dagpool Specification
didog box, see Exampled Datapod Cdumn Dinition on page 6-30.

10. Typeanumber in No. of records to generate.

Alternatively, if you do not want to generate any datanow, click Save to save
your datapool column definitions, and then click Close.

11. When finished defining datgpool columns, click Generate Data.
You cannot generate datafor adatapool tha has more than 150 columns.

12. Optionaly, click Yes to seeabrief summary of the generated data

If There Are Errors

If the datgpool vaues are not successfully generated, you are prompted to see an
error report rather than asummary of the generated data. T o correct the errors:

1. Click Yesto seetheerror report.
2. After viewingthe cause of the errors, click Cancel.

3. Correct theerrorsintheDatapool Fields grid.

Viewing Datapool Values

To see the generated vaues, close the Datgpool Specification didog box. In the
M anage D atgpools diaog box, select the datapool you just created, click Edit, and
then click Edit Datapool Data.

If adatapool includes complex vaues (for example, embedded strings, or field
separator charactersincluded in datapool vaues), you should view the datapool
vauesto make sure the contents of the datapool are asyou expect.
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Making the Datapool Available to a Script

For ascript to be ableto accessthe dagpool you create with T estM anager, the script
must contain datapool commands, such ascommandsfor opening the datagpool and
fetching vaues. Virtud user scripts must aso contain DATAPOOL_ CONFI G

You can add datapool commandsand DATAPOOL_ CONFI Gto ascript either before
or after you create the datgpool with TestM anager:

» For information aout automaticdly adding datapool commands and
DATAPQOOL_CONFI Gto avirtud user script during recording, seeUsng
Datapodswith Virtual Usa Saiptson page 6-13.

» For information about adding datgpool commandsto aGU | script, seeUsng
Datapodswith GU | Saiptson page 6-24.

Defining Datapool Columns

U se the following table to help you define datapool columnsin the D atapool
Specification didog box:

Grid column

Description

Name

The name of adatgpool column (and its corresponding script varigble).

If you change the name of adatgpool column, be sure the new name
matches dl instances of its corresponding script variable.

If you create adatgpool outside of the Rationd T est environment and
then import it, TestM anager automaticaly assigns default namesto the
datgpool columns. U se Name to match the imported datgpool column
nameswith their corresponding script variables. N amesare case-sensdtive.

You can use an IM E to type multi-byte charactersin datgpool field names.

(With GU I scripts, you can associate datgpool column names and script
varigblesthrough column postion rather than column name. For more
information, seethe description of the SQADat apool Val ue command
in the SQABadcL anguage Rference)
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(Continued)
Grid column Description

Type Thegandard or user-defined datatypethat suppliesvauesto thedatapool
columnin Name. U ser-defined datatypes are marked with an asterisk
*).

Specify the datatype to assgn to the datapool column, asfollows:

» Toselect asgandard datatype or an existing user-defined datatype,

click the currently displayed datatype name, and then select the new
daatype from the drop-down list:

See Appendix C for adescription of the standard datatypes.
If you type rather than select the name of auser-defined datatype,
enter an asterisk before the user-defined datatype name. For example,
to specify the user-defined datatype MyD aa, type:
* MyDat a

» Tocreate anew user-defined datatype, enter the datatype name
(without the asterisk) in thefield, and then pressRET U RN . After you
click Yes to confirm that you want to create auser-defined datatype,
the Data Type Properties - Edit didog box appears.
For information about creating adatatype, see CrestingU s-Ddined
Data Typeson page 6-11.

Sequence The order in which the vauesin the datatype specified in Type are

written to the datapool column. Select one of these optionsfrom the

drop-down list:

» Random — Writes numeric and alphanumeric values to the datapool
column in any order.

» Sequential — Writes numeric values sequentially (for example, O, 1,
2...). With decimal numbers, the sequence is based on the lowest
possible decimal increment (for example, withexzimals value of 2,
the sequential values are 0.00, 0.01, 0.02, ...).

Sequential is only supported for numeric values (including date and
time values) and values generated from user-defined data types.
When you select Sequential with numeric data types, and you specify a
Minimum andM aximum range/nterval must be greater than 0.

» Unique — With data type Integers - Signed, ensures that numbers
written to the datapool column are unique. AlsoRegteat to 1,
and define & inimum andM aximum range.

Do not confuse the Random and Sequential settingsin thisgrid with
Random and Sequential accessorder in the Configure Datgpool in Script
didogbox.TheRandom and Sequential settingsin thisgrid determinethe
order in which vauesare written to an individud daapool column a
daapool creation time. Random and Sequential access order determine
the order in which users access daapool rowsa scheduleruntime.
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Grid column

Managing Datapools with TestManager

Description

Repeat

The number of times agiven vaue can agppear in adatapool column.
Repeat cannot be set to 0.

Tomakevauesuniquewith Integers- Signed datatypesand user-defined
daatypes, set Repeat to 1. For unique Integers- Signed values, aso set
Sequence to either Sequentid or U nique.

When defining unique values, make sure the number of rowsyou are
generating isnot higher than the range of possble unique vaues.

Length

Themaximum number of characterstha avaduein the dagpool column
can have. If the datapool column contains numeric values, Length
gecifiesthemaximum number of charactersanumber can have, induding
adecimd point and minussign, if any.

For example, for decima numbersashigh as999.99, set Length to 6.
For decima numbersaslow as-999.99, set Length to 7.

Length cannot be 0.

Decimals

Specifiesthe maximum number of decimd placesthat floating point
vaues can have. Maximum setting is 6 decima places.

Interval

Writes asequence of numeric vduesto the datapool column. The
sequenceincrementsby thelnterval you set. For example, if Interval is10,
the datgpool column contains0, 10, 20, and so on. If Interva is 10 and
Decimd is2, the datapool column contains0.00, 0.10, 0.20, and so on.

Minimum intervd is1. Maximum intervd is 999999.

With numeric datatypes (including dates and times), when Sequence is
et to Sequentid and you specify aM inimum and Maximum range,
Intervd mugt be greater than 0.

U selInterval only with numeric vaues (including dates and times).

Minimum

Specifiesthe lowes in arange of numeric vaues. For example, if the
datagpool column supplies order number vaues, and the lowest possible
order number is 10000, set Type to Integer - Signed, Minimum to 10000,
and Maximum to the highest possible order number.

UseMinimum only with numeric vaues (including dates and times).

Maximum

Specifiesthe highest in arange of numeric vaues. For example, if the
datgpool column suppliesvauesto avaridblenamed ounces, set Type to
Integer - Signed, Minimum to 0, and Maximum to 16.

UseMaximum only with numeric vaues (including dates and times).
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(Continued)
Grid column Description

Seed The number that Rationd T est usesto compute random values.
The same seed number dways resultsin the same random sequence.
T o change the random sequence, change the seed number.

When Type is String Congtant, use Seed to provide the dphanumeric
vaue of the congtant. For example, if you want to insert the constant
“Rational Software” into every row of a datapool column,Tsgte to
String Constant and tydeat i onal Sof t war e into Seed.

Data File The path to the user-defined data type file. The path is automatically
inserted for you. This field is not modifiable.

Data type files are stored in the Datatype directory of your project. You
never have to modify these files directly.

Some items might not be modifiable, depending on the datatype you select. For
example, if you select the N ames - First datatype, you cannot modify Decimals,
Interval, Minimum, or Maximum.

If you are generaing unique valuesfor an Integers- Signed datatype, Length,
Minimum, Maximum, and N o. of records to generate must be consistent. For
example, if you want unique numbersfrom 0 through 999, errors may result if you
set Length to 1, Maximum to 5000, and/or N 0. of records to generate to anumber
greater than 1000.

NOTE: You can usean IME to type multi-byte charactersinto theName column
only. The IME isautomaticdly dissbled when you are editing any other column.

Example of Datapool Column Definition

Suppose you want to record atransaction in which acustomer purchaseisentered
into adatabase. During recording, you supply the client application with the
following information about the customer:

Customer name
Customer ID

Credit card number
Credit card type

Credit card expiration date

vV v vy
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After you record the script, you are ready to create the datapool. Following the
instructions on page 6-25, you define the datapool’'s columns in the Datapool
Specification dialog box, as illustrated below:

column 1
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Datapool WETERITIRE ok 1 " || TR
1 1 Fayuhr 1 15

Float data type with 0

decimals is used for Customer ID is unique
credit card numbers
requiring 16 digits Date range —
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Fumuhr 1 15 W11 1001,

E1l| I
Heri wrmk b g Emregin (1ais ] I Ll Hee
Generate 1000 \ The onlyuser-defined
datapool rows data type needed

N ote the following datapool column definition highlights:

>

fName column. The standard data type N ames - First supplies this datapool
column with masculine and feminine first names.

IName column. The standard data type Names - Last supplies this datapool
column with surnames.

custID column. The standard datatype Integer - Signed supplies ID numbers to
this datapool column. Because all customer IDs in this example consist of seven
digits, theM inimum andM aximum range is set from 1000000 through 9999999.
Also, because all IDs must be unig8eguence is set to Unique.

NOTE: Sequence can only be set to Unique for Integer - Signed data types.

ccNum column. The Integer - Signed data type generates numbers up to nine
digits. Because credit card numbers contain more than nine digits, the standard
data type Float X.XXX is used to supply credit card numbers to this datapool
column.Decimals is set to 0 so that only whole numbers are generated.
Sequence is set to Random to generate random card numbers. To generate
unique number®epeat is set to 1.
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» ccType column. Thisisthe only datapool column that needsto have vdues
supplied from auser-defined datatype. The user-defined datatype Credit Card
Type contains just four values — American Express, Discover, MasterCard,
and Visa.

» ccExpDate column. The standard data type Date - MM/DD/YYYY supplies
credit card expiration dates to this datapool column. The range of valid
expiration dates is set from July 1, 1998 through December 31,20p&nce
is set to Random to generate random dates.

Example of Datapool Value Generation

After you define datapool columns in the Datapool Specification dialog box, click
Generate Data to generate the datapool values. To see the values you generated:

1. Click Close.
2. Click Edit Datapool Data.
This is what you see:

Drag this vertical bar to
change column width.
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Editing Datapool Column Definitions with TestManager
To edit the definitions of the columns in an existing datapool with TestManager:
1. Click Tools — Manage Datapools.
2. Select the datapool to edit, and then chdkt.
3. Click Define Datapool Fields.
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The Datapool Specification didog box appears. Thisdidog box lets you define
the columnsin the datgpool file. Datapool column definitionsarelisted asrows
in thisdidog box. D atgpool columnsare dso cdled fidds

4. Edit one or more datapool column definitions, as described in thetablein
Ddining Datapod Cdumnson page 6-27.

5.  When finished editing datapool column definitions, take either of these actions:

— To save the datapool column definitions but not generate any data, click
Save, and then cliclClose.

— To save the datapool column definitions and generate data, type a number
in theNo. of records to generate field, and then clicksenerate Data.
Optionally, clickYes to see a brief summary of the generated data.

NOTE: To see the generated values, close the Datapool Specification dialog box.
In the Datapool Properties - Edit dialog box, clalit Datapool Data.

If There Are Errors

If the datapool values are not successfully generated, you are prompted to see an
error report rather than a summary of the generated data. To correct the errors:

1. Click Yes to see the error report.
2. After viewing the cause of the errors, clickncel.

3. Correct the errors in th2atapool Fields grid.

Deleting a Datapool Column

Datapool column definitions are listed as rows in the Datapool Specification
dialog box.

To delete a datapool column definition from the list:
1. Click anywhere in the row to be deleted.

2. Click the gray box to the left of the datapool column name. This action selects
the entire row.

3. Pressth®ELETE key.

You are not prompted to confirm the deletion.
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Editing Datapool Values with TestManager
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To view or edit thevauesin an existing datgpool with the TestM anager editor:

1. Click Tools - Manage Datapools.

2. Select the datgpool to edit, and then click Edit.

3. Click Edit Datapool Data in the Datapool Properties - Edit didog box.
The Edit Datgpool didog box gppears.

4. Modify the datapool values as necessary. N ote that:

— When you click a value to edit it, an arrow icon appears to the left of the row
you are editing.

— When you begin to edit the value, a pencil icon appears to the left of the row,
indicating editing mode.

— Toundo the changes you just made to a value, pmegs+ z bdareyou
move the insertion point out of the field.

— To see the editing menu, select the text to edit, and then right-click the
mouse.

— Toincrease the width of a column, move the bar that separates column
names. To increase the height of a row, move the bar that separates rows:

Slide left or right to
Slide up or down to change column width.
change row height. i ame [N ame D
g g ﬁ\ b |Faren Conway 2445267
Koganti Pistara 7327429

5. To delete an entire datapool row:

a. Click the gray box to the left of the first value in the row you are deleting.
This action selects the entire row.

b. Pressth®ELETE key.
6. When finished modifying datapool values, clgkve, and then cliciClose.

For an example of the datapool values that TestManager generatesasge of
Datapod ValueGengation on page 6-32.

Cancelling Your Edits

To abandon all the edits that you made in the Edit Datapool dialog boxC eliclel
or theesc key. With either action, all your edits are abandoned, and the Edit
Datapool dialog box closes.
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Renaming a Datapool
To rename adatgpool:
1. InTestManager, click Tools -~ Manage Datapools.
Click the name of the datapool to rename.
Click Rename.
Type the datapool's new name (40 characters maximum).

Click OK, and then cliclClose.
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Copying a Datapool
To copy a datapool:
1. In TestManager, clickools - Manage Datapools.
Click the name of the datapool to copy.
Click Copy.
Type a name for the new datapool (40 characters maximum).

Click OK, and then cliciClose.
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Deleting a Datapool
To delete a datapool:
1. In TestManager, clickools - Manage Datapools.
2. Click the name of the datapool to delete.
3. Click Delete.
4. Click Yesto confirm the deletion, and then cliCkose.

Deleting a datapool removes the datapool .csv and .spc files plus all references to the
datapool from the repository.

Importing a Datapool

Robot automatically creates and populates datapools for you. However, it is
possible for you to create and populate a datapool yourself, using a tool such as
Microsoft Excel. For example, you might want to export data from your database into
a .csv file, and use that file as your datapool.

If you create a datapool yourself, you need to import it into the same repository
as the scripts that will access it. U se TestManager to import a datapool .csv file.
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To import adatgpool .csv fileusing TestM anager:

1. ClickTools -~ Manage Datapools.

Click Import.

In Look in, specify the directory where the datapool you created islocated.

In File name, specify the name of the datapool .csv file.

g B~ W N

Click Open. The Datgpool Properties- Import diadog box appears, containing
the datgpool name.

6. Accept the default datagpool name or type anew one (40 characters maximum).

7. InField Separator, make surethe character(s) displayed arethe same asthefield
separator used in the .csv file you are importing as adatapool.

For information about field separatorsin datgpools, see Datapod Strucureon
page 6-45.

8. Optiondly, type adescription of the datgpool (255 characters maximum).
9. Click OK, and then click Close.

When you import adatgpool, you often have to change the names of the datapool
columnsto match the names of the corresponding script variables. For more
information, see Matching D atapod Cdumnswith Saipt Variableson page 6-48.

Datapool Location

When you import a datapool, TestManager copies the datapool’s .csv file to the
Datapool directory associated with the current repository and project.

For example, if the current repository is MyRepo, and the current project directory
is MyProject, the datapool is stored in the following directory:

C:\MyRepo\Project\MyProject\D atapool

This directory also includes the datapool’s specification (.spc) file. When you create
and then import a .csv file, TestManager automatically creates the .spc file for you.
You should never edit the .spc file directly.

NOTE: After you import a datapool, the original file you used to populate the
datapool remains in the directory you specified when you saved it. The Rational
Test software has no further need for this file.
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Importing a Datapool from Another Project

U sethe TestM anager Import feature to copy adatapool you created for one project
into another. When you import adatapool into anew project, the source datapool is
still available to the original project.

NOTE: Ifthe datapool you are importing includes user-defined data types,
import the data typasfaeyou import the datapool. For information, see
Impartinga U sa-Deined Data Typeon page 6-41.

To import adatgpool into anew project:

1. Run TestM anager. (By default, click Start - Programs - Rational product
name - Rational Test 7 - TestManager.)

2. Inthe Raiond Repository Login didog box, select the repository and project
that you areimporting the datapoal to.

3. Click File - Import Test Assets. The Import Test Assetswizard gppears.
4. Select Datapool in the Asset Type ligt.

5. Click the appropriate overwrite option. T his option determines whether to
overwrite an existing datgpool with the same name asthe oneyou areimporting.

6. Click Next.

7. Inthe Login didog box, provide the pah, project name, and your login
information for the repository that containsthe dagpool you are importing.

If you are importing between projectsin the same repository, you do not need
to provide auser ID and password.

8. Click Next.

9. Select one or more datapoolsto import. (To select multiple datgpools, hold
down the cTRL key while clicking each datapool to import.)

10. Click Next.
11. Click Finish &fter reading the information summarizing the import operation.

Exporting a Datapool

U sethe TestM anager Export feature to copy adatapool to any directory on your
computer’s directory structure. When you export a datapool, the original datapool
remains in its repository and project.

Do not attempt to export a datapool to another Rational Test project. Instead, use the
import feature to import the datapool into the new project. For more information,
seelmpatinga Datapod on page 6-35.

6-37



Working with Datapools

To export a datapool to a location on your computer’s directory structure:

1
2
3
4.
5
6

In TestManager, clickools - Manage Datapools.

Click the datapool to export.

Click Export.

In Save In, specify the directory where you want to copy the datapool.
Click Save.

Click OK to acknowledge that the datapool was exported to the correct location.

Managing User-Defined Data Types

Use TestManager to manage user-defined data types. You can edit data type
values and data type definitions. You can also rename, copy, and delete data types.

For information about creating user-defined data typed) sl ypeson page 6-9.

Editing User-Defined Data Type Values

If you want to add, remove or modify data type values, or if you just want to modify
the optional description, edit the data type.
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You can only edit user-defined data types, not standard data types.

To edit a user-defined data type in TestManager:

1.

2
3.
4

Click Tools - Manage Data Types.
Select the data type to edit, and then didk.
Optionally, modify the data type description.

Click Edit Data Type Data. Adialog box appears with the name of the data type
you are editing.

The arrow icon points to the line that is currently available for editing. Edit that
line, or place the insertion point in another line.

You can use the keyboard’s up and down arrow keys to move the line pointer.
To see the editing menu, select the text to edit, and then right-click the mouse.

To delete a value, place the insertion point anywhere in the value, click the gray
box to the left of the value, and then pressdbecTE key.

When finished making changes, cligkve.

Click OK in the Data Type Properties - Edit dialog box, and then close the
Manage Data Types dialog box.
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Editing User-Defined Data Type Definitions

Liked| datatypes, auser-defined datatypeisessentialy aone-column datgpool. The
single column containsthe valuesthat you type into the user-defined datatype.

You can edit the default definition of the datatype column in the Daapool
Specification didog box, just asyou edit the default definition of datapool columns.

If you edit the definition of auser-defined datatype, and then generae vauesfor the
datatype, you overwrite any existing vauesfor the datatype.

How To Edit User-Defined Data Type Definitions
To edit the definition of auser-defined datatypein TestM anager:
1. ClickTools — Manage Data Types.

2. Select the datatypeto edit, and then click Edit.

3. Click Define Data Type Field.

The Datapool Specification didogbox appears. N otethat thelnsert Before and
Insert After buttonsarenot present. T hat isbecause auser-defined datatypefile
can have only one column of vaues.

4. Definethefieldsin the datatype. U sethetablein DdiningD atapod Cdumnson
page 6-27 to help you.

5. When finished defining the datatype, click Generate Data.
Optiondly, click Yes to see abrief summary of the generated data

6. Click Close in the Datapool Specification didog box, and then click Edit Data
Type Data.

7. Make any necessary modificationsto the generated vaues.
8. When finished modifying vaues, click Save.

9. Click OK inthe DataType Properties- Edit didog box, and then close the
M anage D ata Types dia og box.

Automatically Generating Values for a User-Defined Data Type

You can add valuesto auser-defined datatype by supplying it with vauesfrom a
sandard datatype. D oing so can reduce the typing that you need to perform when
adding valuesto the user-defined datatype.

For example, suppose you want to create auser-defined datatype containing alist
of valid product IDs. Thevalid ID numbersrange from 1000001 through 1000100.
However, thereisadash between the fourth and fifth digits (such as 1000-001).
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Rather than typein al 100 numbers, with dashes, you can have TestM anager
generatethe numbersand assign them to auser-defined datatype. All you then have
to do isedit the datatype values and add the dash to each ID. T he following steps
guide you through the process:

o N oo o1 B~ oW N

9.

10.
11.
12.
13.

In TestM anager, click Tools - Manage Data Types.

Click N ew.

Type anamefor your user-defined datatype (for example, Item ID).
Click OK.

Click N o when prompted to enter datatype vaues now.

Click the name of your new datatype, and then click Edit.

Click Define Data Type Field.

Set the following column valuesin the grid (or accept the defaults):
— Type = Integers - Signed

— Sequence = Sequential

— Repeat=1
— Length=7
— Interval= 1

—  Minimum = 1000001

— Maximum = 1000100

Type 100 inN o. of records to generate.

Click Generate Data.

Click No to decline to see data generation details, and thenGibck.
Click Edit Data Type Data in the Data Type Properties dialog box.
Type adash character between the fourth and fifth characters of each vdue.

NOTE: You can also assign the standard data type Read From File to a user-
defined data type. For information about using the Read From File data type,
seeCregtinga Cdumn o VduesOutsdeRationd Tet on page 6-48.
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Importing a User-Defined Data Type

You can import auser-defined datatype from one project into another. When you
import auser-defined datatype into anew project, the source datatype is ill
availableto the origina project.

To import auser-defined datatype into anew project:

1. Run TestM anager. (By default, click Start - Programs - Rational product
name - Rational Test 7 - TestManager.)

2. Inthe Raiond Repository Login didog box, select the repository and project
that you areimporting the user-defined datatypeto.

3. Click File - Import Test Assets. The Import Test Assetswizard gppears.

4. Select Data type intheAsset Type lig.

5. Click the appropriate overwrite option. T his option determines whether to
overwrite an existing datgpool with the same name asthe oneyou areimporting.

6. Click Next.

7. Inthe Login didog box, provide the path, project name, and your login
information for the repository that containsthe datatype you are importing.
If you are importing between projectsin the same repostory, you do not need
to provide auser ID and password.

8. Click Next.

9. Select oneor more datatypesto import. (To select multiple datatypes, hold
down the cTRL key while clicking each datatypeto import.)

10. Click Next.

11. Click Finish &fter reading the information summarizing the import operation.

Renaming a User-Defined Data Type
To rename auser-defined datatypein TestM anager:

1.
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Click Tools - Manage Data Types.

Click the name of the daatypeto rename.

Click Rename.

Type the data type’s new name (40 characters maximum).
Click OK, and then cliciClose.
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Copying a User-Defined Data Type

To copy auser-defined datatypein TestM anager:

1. Click Tools -~ Manage Data Types.

Click the name of the datatype to copy.

Click Copy.

Type the name of the new datatype (40 characters maximum).
Click OK, and then click Close.
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Deleting a User-Defined Data Type

To delete auser-defined datatypein T estM anager:
1. Click Tools -~ Manage Data Types.

2. Click the name of the daatypeto delete.

3. ClickDelete.
4

Click Yes to confirm the deletion, and then click Close.

Generating and Retrieving Unique Datapool Rows
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M any database tests work best when each row of test dataisunique. For example,

if atest involvesvirtua usersadding customer ordersto adatabase, each new order

has to be unique — in other words, at least one field in the new record has to be a
“key” field containing unique data.

When you are defining datapool columns in the Datapool Specification dialog box,
you specify whether a given datapool column should contain unique data. If you
specify that one or more columns should contain unique data, the datapool that the
Rational Test software generates is guaranteed to contain unique rows.

However, even when a datapool contains all unique rows, it is possible for duplicate
rows to be supplied to a script at test runtime.

To generate and retrieve unique datapool rows, you need to perform a few simple
tasks when you define the datapool.

U se the following guidelines whether the datapool is being accessed by a single script
or by multiple scripts, including both virtual user and GU| scripts.
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What You Can Do to Guarantee Unique Row Retrieval

To ensurethat adatapool suppliesonly unique rowsto scriptsat runtime, follow
these guidélines:

What to do How to do it

Specify at least In the Datapool Specification didog box, specify that a least one
one column of datgpool column should contain unique data. U nique data can be
unique data. supplied through the Integers - Signed datatype, through the Read

From File datatype, and through user-defined datatypes.
With the Integers- Signed datatype, take dl of these actions:

» Set Sequence to U nique or Sequentid.
» Set Repeattol.

» If Sequence= Unique, set an gopropriaterangein Minimum and
Maximum.

» Makesurethevauesof Length and No. of records to generate are
appropriate for the set of numbersto generate.

With the Read From File datatype, see GengatingU niqueValueson page
6-50 for information.

With user-defined datatypes, see Gengating U nique Vauesfrom U sa-
Ddined Data Typeson page 6-12 for information.

Generateenough | Generate at least asmany unique datgpool rows asthe number of times
datgpool rows. the datapool will be accessed during atest.

For example, if 50 userswill accessadaapool duringatest, and each user
isset for 3iterations each, the dagpool must contain a least 150 rows.

You specify the number of rowsto generatein theNo. of records to
generate field of the Daapool Specification diaog box.

Disable cursor If the datgpool cursor wraps after the last row in the datgpool has been
wrapping. accessed, previoudy fetched rows are fetched again.

Disable cursor wragpping in any of these ways:

» When editing the DATAPOOL_ CONFI Gsection of avirtud user
script in the Configure Daapool in Script didog box, set Wrap at
end of file? toNo.

» When editing avirtuad user script in Robot, add DP_NOWRAP to the
list of flagsin the f | ags argument of the DATAPOOL_CONFI G
satement or thedat apool _open function.

» When editingaGU | script in Robot, set the wr ap argument of the
SQADat apool Open command to False.
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(Continued)

What to do How to do it

U sesequentid or | With sequentid or shuffle access, each datgpool row isreferenced in the
shuffle access row access order just once. When thelast row isretrieved, the datgpool
order. cursor either wraps or datgpool access ends.

With random access, rowscan bereferenced in the accessorder multiple
times. So, agiven row can beretrieved multiple times.

Set row accessorder in any of these ways.

» When editing the DATAPOOL_CONFI Gsection of avirtud user
script in the Configure Daapool in Script didog box, set Access
Order to Sequential or Shuffle.

» When editing avirtua user script in Robot, add DP_SEQUENTI AL
or DP_SHUFFLE to thelist of flagsin the f | ags argument of the
DATAPQOOL_CONFI Gstatement or thedat apool _open function.

» When editingaGU | script in Robot, set the sequence argument of
the SQADat apool Open command to SQA_DP_SEQUENTI AL or
SQA_DP_SHUFFLE.

Do not rewind If you rewind the datgpool cursor during atest (through the VU
the cursor during | dat apool _rewi nd function or the SQABasic SQADat apool Rewi nd
atedt. command), previoudy accessed rowswill be fetched again.

NOTE: Rationa Test can only guarantee tha adatapool contains unique rows
when you generate datapool datathrough Robot or TestM anager.

Creating a Datapool Outside Rational Test

To create adatgpool file and populate it with data, you can use any text editor, such
as Windows N otepad, or any application, such as Microsoft Excel or Microsoft
Access, tha can save datain .csv format.

For example, you can createadatgpool file and typein the data, row by row and vdue
by vaue. Or, you can export datafrom your database into a.csv file that you create
with atool such as Excel.

After you create and populae adatapool, use TestM anager to import the datgpool
into therepostory. For information about importing a datapool, see Impatinga

Datapod on page 6-35.
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Datapool Structure

A datapool isstored in atext filewith a.csv extension. Thefile hasthese
characterigtics:

>

>

Each row contains onerecord.

Each record contains datapool field vaues delimited by afield separator. Any
character can be used for the field separator. Some common field separaorsare:

— Comma(,). Thisis typically the default in the US and the UK.

— Semi-colon ( ;). This is typically the default in most other countries.

— Colon (:).
— Pipe(]).
— Slash (/).

The field separator can consist of up to three single-byte ASCII characters or one
multi-byte character.

NOTE: To view or change the field separator, clitkrt — Settings —
Control Panel, double-click theRegional Settings icon, and then click the
Number tab.List separator contains the separator character(s).

Each column in a datapool file contains a list of datapool field values.
Field values can contain spaces.

Asingle value can contain a separator character if the value is enclosed in double
guotes. For example, “Jones, Robert” is a single value in a record, not two.

The quotes are used only when the value is stored in the datapool file. The
guotes are not part of the value that is supplied to your application.

Assingle value can contain embedded strings. For example, “Jones, Robert
“Bob™ is a single value in a record, not two.

Each record ends with aline feed.

Datapool column names are stored in a .spc file. (Robot and TestManager edit
the .spc file. N ever edit the .spc file directly.)

The datapool name that is stored in the repository is the same as the root
datapool file name (without the .csv extension). The maximum length of a
datapool name is 40 characters.
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Example Datapool

Thisisan example of adatgpool file with three rows of data. In this example, field
vaues are separated by commas:

Example Usi

John, Sul l'i van, 238 Tuckerman St, Andover, MA, 01810
Pet er, Hahn, 512 Lew ston Rd, Mal den, MA, 02148
Sal | 'y, Sut herl and, 8 Upper Whodl and Hi ghway, Revere, MA 02151

ng Microsoft Excel

To create and populate adatgpool using Microsoft Excel:

1.

2
3.
4

5.

Run Microsoft Excel.
Click File — New to create anew Excel workbook.
Click theWorkbook icon, and then click OK.

Type adatgpool record into row 1. To do 0, type each valuein therecord into
separate columns, beginning with column A.

When using M icrosoft Excel to populate adatapool, do not separate valueswith
the Windows separaor character (see page 6-45). Excel automaticdly insertsthe
separaor character when you save the datgpool in .csv format.

Continue populating the datgpool by typing recordsinto the subsequent rows.

Hereisan example of how adatapool might look asit isbeing populated with data
in Microsoft Excel:

O [
O ST LhE-F = g Tkl il
s s EryERRES -5
| .' d “=E dh B
= E E F [E] i
| =T i e =l
_L:a = ke Lo g Fls
a =T [ elm rg 11 =
4
A
B
T
-]
g
qqul ] M) il 1 Bt Iaij | -||;
ok
N ote that:

» Each column representsadatgpool field.

>
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Saving the Datapool in Excel

When you finish adding rows of vauesto the datgpool, save the datapool to .csv
format. To do so usng Microsoft Excel:

1.
2.

Click File - Save As.
In the Save in field, specify the directory where you want to save the datapool.

Do not specify the Daapool directory in therepository. When you later
import the datapool usng the TestM anager Import feature, T estM anager
automaticdly copiesthe datapool to the Datgpool directory in the current
repository and project.

In theFile name field, type the datapool name (maximum 40 characters). This
isthe namethat the script and the repository use to identify the datapool.

In the Save as type list, select theentry CSV (Comma delimited) (*.csv).
Click Save.

If you are prompted that the .csv file format doesnot support multiple
workbook sheets, click OK to save the daapool and abandon the other (empty)
worksheets.

U pon closing Excel, if you are prompted to decide whether to save the .csv file
in Microsoft Excel format, click No.

If you use Windows N otepad to open the datgpool file you just created and saved,
thisishow it looks:

B nasdda cay - Radepad

Fle Bl Gamch Hep

il Sl RGN, T Tuthérman 5T, AbBsGr ,HE,MB10 =l
Peler  Hala %12 Lewlctsnm Wd,Hildin, 3,031 68
Sally , Suther]ssd B Upper Uoesdland Bighusy Arueces W6, IF51
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Matching Datapool Columns with Script Variables

When you create a.csv file and then import it asadatapool, T estM anager
automaticaly assigns column names (that is, datapool field names) to each
datapool column.

Datapool column names must match the names of the script variablesthat they
supply with data (including a case match). But most likely, when you create and
import adatapool, the column namesthat TestM anager assgnswill not match the
names of the associated script variables. Asaresult, you need to edit the column
namesthat TestM anager automaticaly assigns during the import. You do so by
modifying a column'dName value in the Datapool Specification dialog box.

For information about how to open the Datapool Specification dialog box during
datapool editing, sdediting D atapod Cdumn D dinitionswith TesManage on page
6-32.

NOTE: With GUI scripts, you can associate datapool column names and script
variables through column position rather than column name. For more
information, see the description of t8€ADat apool Val ue command in the
SQABascL anguage Rdfaen

Maximum Number of Imported Columns

You can import a datapool that contains up to 32,768 columns. If you open an
imported datapool in the Datapool Specification dialog box, you can view and edit all
datapool column definitions up to that limit.

Adatapool is subject to a 150-column limit only if you generate data for the datapool
from the Datapool Specification dialog box.

Creating a Column of Values Outside Rational Test
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A datapool that you create with Rational Test can include a column of values
supplied by an ASCII text file. You could use this feature, for example, if you want
the datapool to include a column of values from a database.

Populating a datapool column with values from an external file requires two
basic steps:

1. Create the file containing the values.

2. Assign the valuesin the file to a datapool column through the standard data type
Read From File.
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Step 1. Create the File

To useafileasasource of vauesfor adatapool column, thefile must be asandard
ASCII text file. The file must contain asingle column of vaues, with each vaue
terminated by acarriage return.

You can create this text file any way you like — for example, you can use either of
these methods:

» Type the list of values in Microsoft N otepad.

» Export acolumn of values from a database to a text file.

Step 2. Assign the File’s Values to the Datapool Column

Oncethefile of vauesexigts, you assign the vduesto adatgpool column just asyou
assign any set of values to a datapool column — through a data type. In this case, you
assign the values through the Read From File data type. To do so:

1. Open the Datapool Specification dialog box:

— To open this dialog box during datapool creation Gresting a D atapod
with TetManage on page 6-25.

— Toopen thisdialog box during datapool editing,FdtngD atapod Cdumn
Ddinitionswith TetManage on page 6-32.

2. IntheType column, select the datatype Read From File for the datapool column
being supplied the values from the external text file.

Tab out of the column. The Open dialog box appears.

In Look in, specify the directory where the text file you created is located.
In File name, specify the name of the text file.

Click Open.

You can use the Read From File data type to assign values to multiple columnsin the
same datapool.

oo o1 B~ W
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Generating Unique Values

You can use the Read From File datatype to generate unique vaues to adatapool
column you create outside Rationa Tedt.

To generate unique valuesthrough the Read From File datatype, thefile that the
datatype accesses must contain unique vaues.

In addition, when you are defining the datapool in the D atgpool Specification didog
box, make the following settings for the datapool column associated with the Read
From File datatype:

» Set Sequence to Sequentid.
» SetRepeattol.

» MaeakesuretheNo. of records to generate vaue does not exceed the number
of unique valuesyou are accessing through the Read From File datatype.

For information about the vauesyou set in the D aapool Specification diadog box,
see DdiningDatapod Cdumnson page 6-27.
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»»» CHAPTER 7

Designing Schedules

This chapter describes how to design schedules. It includesthe following topics:

About schedules

Creating aschedule

Inserting user groupsinto aschedule
Inserting scriptsinto aschedule

Inserting other itemsinto aschedule
Opening aschedule

Editing ascript

Editing aschedule

U sing events and to coordinate execution
Setting shared variables

Saving aschedule

Printing and exporting aschedule
Checking aschedule

Checking Agent computers

Controlling runtime information of aschedule

Controlling how aschedule terminates

vV vV v vV Yy v VvV Y VYV VY Y Y vV VY VvV VY

Running aschedule
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About Schedules

A schedule showsahierarchica representation of theworkload that you want to run.
It shows such items asthe user groups, the number of usersin each user group,
which scriptsthe user groups run, and how many times each script runs.

Through aschedule, you can:

» Run virtua user scriptsand GU | scripts.

» Group scriptsto emulate the actions of different types of users.
» Settheorder in which scriptsrun.

» Synchronize users.

The following smple schedule showsthree user groups: Accounting, Data Entry,
and Sdes.

Schedule Event Dependencies
=-S5 User Groups Uszer Groups
|_——_| gug Accounting: 20.000%

Calculate Hours: 1 time(s]
- [ Calculate Tases: 1 timefs]
-3 Data Ertry: 30.000%

Login: 1 time(s)

LComputers

[1]
L
o

Uzer Settings
- [ Initislize Options: 1 time(z]

- [ Add Mew Record: 1 time(s]

- [ Modify Record: 1 timelz) Runtime
Delete Record: 1 timels]
02 Sales: 50.000%

Login: 1 time(z)

Initialize Options: 1 time(z]

I

T ermination

- [ Read Record: 1 time(s) Shared Yariables

In thisschedule:

» TheAccounting user group runstwo scripts: one caculates payroll hoursand
one caculates payroll taxes.

» TheDataEntry user group runsfive scripts: onelogsin, oneinitidizes database
options, and three change database records.

» TheSaesuser group runsthree scripts: onelogsin, oneinitiaizes database
options, and one reads database records.
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Creating a Schedule

The examplesin this chapter show virtuad user scripts. A schedule, however, can
contain GU | scripts, or amixture of GU | and virtud user scripts.

Creating a Schedule

A schedule enablesyou to not only run scripts, but, more importantly, to emulate
the actions of users adding load on asystem. A schedule can be as smple asone
virtud user executing one script, or as complex as hundreds of virtud usersin
different groups, with each group executing different scriptsat different times.

Creating a Schedule from a Blank Schedule
To create aschedule from ablank schedule:
1.

Click File -~ New — Schedule.

New Schedule

Create a new schedule using
(ol
£ Eunctional T esting Wizard
€ Egisting zession
" Existing schedule
7 Blank scheduls

™ Dan't show in future

ok I Cancel |

Help

Click Blank Schedule.
Click OK.
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A schedule appears, which containsaU ser Groupsicon and a Scenariosicon.

Techadiile | [ i |Dﬂ!

The following sections explain how to insert user groups, scripts, and other items
into aschedule so you can run it.

Creating a Schedule from a Session

If you have recorded asession in Robot, you can play back the scriptsin the sesson
through LoadT est.

When you add asession to aschedule and then run the schedule, you execute al of
the client/server requeststhat you recorded duringthe session in the order in which
you recorded them.

Adding asession to aschedule savesyou from having to add individud scriptsto the
schedule. For example, suppose you record the scripts Connect , Quer y, and

Di sconnect in arecording sesson hamed DBQuery. To run the scriptsin a
schedule, you can either add each script to the schedulein the order in which you
recorded them, or you can smply add the sesson DBQuery.

To create aschedule directly from aRobot session:
1. ClickFile - New - Schedule. The N ew Schedule diadog box appears.
2. Select Existing Session, and click OK.

3. LoadTed displaysalist of sessonsthat you have recorded. Click the name of a
session, and click OK.

LoadT est automaticdly creastes aschedule tha isready to run.

NOTE: You can dso create ascheduleusingawizard. For more information,
see Schalules aegting, in the LoadTest H elp index.



Inserting User Groups into a Schedule

Inserting User Groups into a Schedule

Auser group isthebasicbuilding block for al schedules. A user group isacollection
of usersthat perform the same activity. For example, the schedule on page 7-2
containsthree user groups: Accounting, DataEntry, and Saes.

Toinsert auser group into aschedule:

1.

2.

Click Insert - User Group.

User Group EHE
Marmne:
IUser Groupl
r~ User Count
ake uzer count:
& Fwed
Humber: I'I _I::
" Scalable
Percentage: ID %
— Computer:
[MASTER -
Multiple Commputers... |
Ok I Cancel | Help I

Type the name of the user group in the Name box. Although you can usethe
default name, it isbetter to use anamethat describesthe user group.

NOTE: Thename of auser group cannot beidentica to the name of a
shared variable, ascript, or the following reserved words: MASTER, ALL,
ASSI GN, TQ THRU, END, UNI ON, DELAY, del ay, shar ed, SHARED, SYC,
DLB_FREQ DLB_TI ME, or PERMJTE.
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7-6

3.

Decide whether the group will contain afixed or scaale number of users.

— Fixed — Specifies a fixed number of users. Enter the maximum number of
users you want to be able to run. For example, if you éftersers, you
can run up to 50 users in the Sales group each time you run a schedule.

Typically, you assign a fixed number of users to user groups that do not add
a workload. For example, one user could riwaanup script to open a
database for the users, and another user could shmtadown script to

restore and close the database.

— Scalable — Specifies a scalable number of users. Type the percentage of the
workload that the user group represents. For example, the Accounting
group might represent 20 percent of the users, the Data Entry group might
represent 30 percent of the users, and the Sales group might represent 50
percent of the users. Each time you run a schedule, you specify the total
number of users that will run.

Select the computer where the user group will run. The default computer is the
LoadTest Master. To run a user group on an Agent computer, select its name in
theComputers box.

Typically, you run the user group on an Agent computer if:
— Afunctional test is designed for a particular computer.

— Aperformance test requires specific client libraries, or a functional test
requires specific software. The user group must run on the computer that
has the libraries or software installed.

NOTE: Copy any custom-created external C libraries necessary for the test
to the Agent computer.

To distribute the users in a user group among multiple computers, click the
M ultiple computers button.



Inserting User Groups into a Schedule

Multiple Computers HE

— Camputer

Computers in the repoziton:

Computer Type
= MASTER GUI &L
= hacipe Wi
= gat GUI&vU

Mame or IP &ddress: I

Wheight: |1 _lj
ftd to Lt |
— Computer List
Computer | Type | ‘wigight |
= MASTER GUI &L 1 Move Up

ove Mown

il

Hemave

QK I Cancel | Help I

Typicaly, you run auser group on multiple computersif you have:

— Afunctional test that must execute as quickly as possible. You can save time
by running your users simultaneously on different computers.

— Alarge number of virtual users, and the Master computer does not have
enough CPU or memory resources to support this workload. You can
conserve resources by running the users on different computers so that
fewer users run on each computer.

The top section of the Multiple Computers dialog box displays the computers
that are in the repository.

To run auser group on a computer that is not in the repository, simply type its
name or IP address in tNeme or IP Address box, and then clickdd to List.
LoadTest adds the computer to the list, but not to the repository.
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If you assign more than one computer to auser group, the usersare distributed
according to the Weight that you set for the computer. If one computer can
handlemore users, you should giveit ahigher weight than the other computers.
For example, if AgentOne can handle twice as many users asthe other
computers, you may want to giveit aweight of 2, and assign the othersaweight
of 1.

If you do not assign aweight, the usersare distributed evenly in round-robin
fashion. Thefirg user runson thefirst computer on theligt, the second user
runs on the second computer, and so on.

Click the M ove Up and M ove Down buttonsto change the order in which the
computers become available to run users. If you have many computersand
many users, the order of the computersisunimportant. H owever, if you are
running only afew users, you might want one user to start on aspecific
computer. For example, if your schedule contained only one user, the user
would run on the top computer in thelist.

Click the Delete button to remove acomputer from thelist. When you are
satisfied with the order of the computers, click OK.

6. IntheUser Groupdidogbox, click OK. Theuser group appearsin the schedule.

Inserting Scriptsinto a Schedule

After you insert user groupsinto aschedule, you add the scriptsthat the user groups
run. The schedule on page 7-2 showsthe scriptsthat each user group runs. The
Accounting group runstwo scripts, the Data Entry group runsfive scripts, and the
Sdes group runsthree scripts.

NOTE: U ser groups can contain either virtua user or GU | scripts. You cannot
mix two kinds of scripts within one user group.
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Toinsert ascript into aschedule:

1. Open the schedule, and select the user group that will run the script. For
example, the Sdesuser group might run ascript that readsarecord.

2. ClickInsert - Script. The Script didog box appears, which liststhe scriptsin
the repository:

Script ﬂ E
Script name: I
 Select
Buery: I.&II j Mew...
Mame | Description | Owaner | Created By | Created On
d Mew Record Admin Admin 05-05-1995 15:.

alculate Hours Adrit Admin 05-05-1998 15:.
alculate Taxes Admin Admin 05-05-1998 15:.
elete Record Admin Admin 05051938 15:.
itislize Options Admin Admin 05-05-1938 15:.
ogin Admin Admin 05-05-1998 15:.
odify Record Admin Admin 05-05-1995 15:.
Tirk Payrall Adrnin Admin 05-05-1998 15:.

Fead Record Admin Admin 05-05-1998 15:.
Script Admin Admin 05051938 15:.
] | 0
— General
Event: I

Iterations: I1 _I:j Delay between iterations: ID _I;‘ Seconds

— Scheduling method

Method: |<N0ne> 'l
Dependencies: I =] | Multiple Dependencies.. |

[k | Cancel | Eloperties...l Help |

3. Select the script from the Select section of the window, or type the name of the
script in the Script name box.

NOTE: Ifyou typethename of ascript that isnot in therepository, LoadTest

addsthe nameto the repository. H owever, the script fileitself isempty, and
you mugt record it before you run the schedule.
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4. Tomakethe script set an event, typethe name of the event in the Event box. For
information about events, see U dng Eventsand D gpendendesto Coardinate
Exewtion on page 7-52.

5. Torunthe script morethan once, set the number of timesyou want to repest it
in thelterations box.

6. If you set multipleiterations of the script and you want to delay between each
execution of the script, enter the delay timein theDelay between iterations
box.

NOTE: Another way to set iteraions and delays between iterationsisto
insert asequentia selector, adelay, and ascript directly into aschedule. The
advantage of thismethod isthat the selector and the delay are visble in the
schedule. T he advantage of adding iterations and a delay between iterations
when you insert ascript isthat less space istaken up in the schedule.

7. Typicdly, ascript runsimmediately after the preceding item in the schedule
completes. To customize when the script runs, select one of the following
optionsfrom the Scheduling method list:

- After Delay of...
- After Dependencies...
- After Start of Schedule

8. To create adependency on another item in the schedule, type the name of the
event in theDependencies box. For information about dependencies, seeUsng
Eventsand D gpendend esto Coardinate Exeaution on page 7-52.

9. Click OK.

Inserting Other Items into a Schedule

A schedule requiresonly user groups and scriptsto run. H owever, aschedule tha
redigtically modelsthe work that actua usersperform islikely to contain more than
user groups and scripts. It might dso contain scenarios, selectors, delays, and
synchronization points.

Inserting a Scenario

A scenario letsyou group scriptstogether so they can be shared by more than one
user group. If you have acomplicated schedule that uses many scripts, grouping the
scripts under ascenario hasthe added advantage of making your schedule easier to
read and maintain.
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You defineascenario in the Scenarios section of the schedule by inserting ascenario
and then inserting itemswithin it. To make auser group execute ascenaio, you
insert the scenario namein auser group. Otherwise, the scenario isnot executed.

In the schedule on page 7-2, both the Data Entry and the Salesuser groupsrun the
sriptsLoginand I nitiali ze Opti ons. You can smplify this schedule by
soring both scriptsin ascenario. The following schedule showsthe scriptsLogi n
andInitialize Options grouped under the Set U p Database Application
scenario:

Schedule Event | Dependencies |

E.....gg} User Groups User Groups
Loom . =

= OVJ Accounting: 20.000%

i| Calculate Hours: 1 timelz]
-------- Calculate Taxes: 1 time(s) Compuiters

(=82 Data Enty: 30.000%

-------- IHHI SetUp Database Application: 1 timefs)

-------- Add New Becord: 1 time(s) User Settings
-------- Modify Recard: 1 time(s)

-------- Delete Record: 1 time(s) .
=22 Sales: 50.000% Runtime

-------- IHHI Set Up D atabase Application: 1 time(z)
Read Record: 1 time(z]

Termination
[=]-IHHI Set Up Database Application
"""" Logir: 1 times) Shared ¥ ariables
-------- Initilize Options: 1 time(s)
Ready | &dmir v

Toinsert ascenario into aschedule:
1. Click the Scenarios section in the schedule.

2. ClickInsert - Scenario.

T T

Cancel | Help |

3. TypeanameintheName box. You can usethe default name, but it isbetter to
supply aname tha describes the scenario.
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Click OK. The name of the scenario appearsin the Scenarios section of the
schedule.

Click the user group that will run the scenario.

Click Insert - Scenario. The Scenario diadlog box appears:

Scenario HE
M ame: ISet Up Database Application j
Iterations: I1 _lj

Ewent: I

0K I Cancel | Help I

Type the name of the scenario in theName box.

To run the scenario morethan once, set the number of timesyou want to repeat
itin thelterations box.

To make the scenario set an event, type the name of the event in the Event box.
For detailsabout events, see UsngEventsand D gpendendesto Coardinate Exerution
on page 7-52.

After you have created the scenario and the user group that runsthe scenario, itisa
good ideato populatethe scenario. A scenario requiresonly scriptsto run. H owever,
like auser group, aredigtic scenario may aso contain selectors, delays, and
synchronization points. A scenario can even contain other scenarios.

Inserting an Executable
An executable isaprogram, such as N otepad or Excel, that runson WindowsN T.

You

can insert an executable into aGU | user group only. When you run the

schedule, the executable runs aswell.

Toi
1.
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E xecutable EHE

Executable name: || Browse... |

Event: I

™ Wwait for completion

— Scheduling method

Method: |<N0ne> 'l
Dependencies: I j uliple Dependencies. . |

Ok I Cancel | Help |

Typeanamein the Executable name box. To seealist of executables, click the
Browse button.

To maketheexecutable set an event, typethe name of theevent in the Event box.
For information about events, see U sngEventsand D gpendendesto Caxrdinate
Exewtion on page 7-52.

Select theWait for completion check box to if you want the executableto finish
running before the next item in the schedule beginsrunning. Clear thisbox if
you want the scheduleto run the next item before the executable finishes
running.

N ormaly, an executable runsimmediaely after the preceding item in the
schedule completes. To customize when the executable runs, select an option
from the Scheduling method list:

- After Delay of...
- After Dependencies...
- After Start of Schedule

To creae adependency on another item in the schedule, type the name of the
dependencyin theDependencies box. For information about dependencies, see
U sng Eventsand D ependend esto Coardinate Exeaution on page 7-52.

Click OK.

Setting Schedule Items to Run in Different Sequences

A selector provides more sophigticated control than running asimple sequence of
consecutiveitemsin aschedule. A selector tellsLoadT est which itemseach user will
execute, and in what sequence. For example, you might want to repeatedly select a
script a random from agroup of scripts.
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Condder the following schedule, which doesnot contain any selectors:

Schedule | Ewvent | Dependencies |
E.....ggj User Groups User Groups
E| ----- gug Accounting: 20.000%

-------- Calculate Hours: 1 time[z]

-------- Calculate Taxes: 1 time(s) Computers
(=82 Data Enty: 30.000%

-------- IHHI SetUp Database Application: 1 time(s)

-------- Add Mew Record: 1 time(s) Wsep S=tifes
-------- Modify Record: 1 time(s]
-------- Delete Record: 1 time(s]
=82 Sales: 50.000%

Runtime

-------- IHH| Set Up D atabaze Spplication: 1 time(s)
Fead Record: 1 time(z]

Termination

[=]-IHHI Set Up Database Application

"""" Login: 1 time{s] Shared ¥ ariables
-------- Initialize Options: 1 time(s)

Fieady | &xdrmin | 4

When you run the schedule with 50 virtua users, LoadT est assigns 10 usersto
Accounting, 15 usersto DataEntry, and 25 usersto Sdes. All 50 usersstart executing
scriptsa the sametime.

» Thel10Accountingusersrun each script in the order in which the script appears
in the schedule: first Cal cul at e Hour s and then Cal cul at e Taxes.

» Thel5DataEntryusersrunthe Set U p D aabase Application scenario and then
runtheAdd New Record, Modi fy Record, and Del ete Record
scriptsin the order in which the scripts gppear in the schedule.

» The25Sdesusersrun the Set U p Database Application scenario and then run
theRead Record script.

H owever, suppose your Data Entry users actualy add records, delete records, and
modify records randomly. Furthermore, they do not perform these taskswith the
same frequency. For every record they delete, they modify seven records and add
two records.

To make your user group reflect thisbehavior, insert aRandom selector into the
DataEntry user group. The following schedule showsthe DaaEntry user group,
which selects scriptsrandomly without replacement.
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B selieplace O] x|
Schedule Event Dependencies i B
ser Groups
[=}- 28 User Groups =
758 ing: 20,0007
:\‘_T Accounting: 20.000% Computers
(=102 Data Ertry: 30.000%
= IHHI SetUp Database Application: 1 time{s) s Gistgs
E| ----- jﬁﬁ; Fandom without replacement: 100 selection(s]
Add Mew Record: 1 time(s], 2 wt. Runtime
Madify Recaord: 1 time(s]. 7 wt.
--------- Delete Record: 1 time(z], 1 wt. Termination
(582 Sales: 50.000%
[5)-- IHHI [Scenarios Shared ariables

When you run the schedule with 50 virtua users, LoadT est assigns 10 usersto
Accounting, 15 usersto DataEntry, and 25 usersto Sdes. Each DataEntry user:

» Runsthe Set U p Database Application scenario.

» Picksone script per iteration: Add New Record, Modi fy Record, or
Del et e Record. Sncethereare 100 iteraions, each DataEntry user addsa
record 20 times, modifiesarecord 70 times, and deletesarecord 10 times. The
adding, modifying, and deleting are donein any order.

Types of Selectors
LoadT et providesthe following types of selectors:

» Sequential — Runs each script or scenario in the order in which it appears in the
schedule. This is the default.

» Nextavailable — Distributes its scripts or scenarios to an available user (one user
per computer). Typically, you use this selector in a GU | user group. The items
are parceled out in order, based on which users are available to run another
script. Once an item runs, it does not run again.

A next available selector distributes each script without regard to its iterations.

7-15



Designing Schedules

7-16

In the following schedule, the T esting user group hastwo users (and therefore
two computers) assigned toiit. Theschedulerunsthree GU | scriptsunder anext
available selector.

B luncional faei cchemduls

DR Exre | Dopmdorces |y Lhes frrasd
- BE U Giom
(L Testrg Zuselil ﬂ.—.m
'l:ﬂ Hid = mlabis ._""‘ Lim Saiteg
B ot 100 Sy
] Fiyrires
B ot ¥ ]
ﬂ Lol dabe] B I W] Bl Ve
O Somumar w T haaraed itk

When you run this schedule:
— Theexcel script runs on the first computer for 100 iterations.
— Thenot epad script runs on the second computer for one iteration.

— Thet est di al og box script runson the next available computer (most
likely the second computer, because its script had only one iteration), and
runs for two iterations.

Random with replacement — The selector runs the items under it in random
order, and each time an item is selected, the odds of it being selected again
remain the same. Think, for example, of a bucket that contains 10 red balls and
10 green balls. You have a 50% chance of picking a red ball and a 50% chance of
picking a green ball. The first ball selected is red. The ball is then replaced in the
bucket. Every time you pick a ball, you have a 50% chance of getting a red ball.

Since the ball is replaced after each selection, the bucket always contains 10 red
and 10 green balls. It is even possible (but unlikely) that you pick a red ball every
time—you never pick a green ball. Similarly, tR&@dom with replacement

selector is not guaranteed to run every item in it, particularly if you have set one
script to run more frequently than another. In other words, if your bucket
contains 19 red balls and one green ball, the green ball might not be selected at
all.

Random without replacement — The selector runs the items under it in

random order, but each time an item is selected, the odds change. For example,
think of the same bucket that contains 10 red balls and 10 green balls. Again, the
first ball selected is red. However, the baldsreplaced in the bucket.

Therefore, the next time you have a slightly greater chance of picking a green
ball. Each time you select a ball, your odds change.
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And, of coursg, if thefirst 10 balls selected arered, the odds of the next 10 bals
being green are 100 percent. Similarly, the Random without replacement
selector will run every item in it, aslong asthe number of iterations of the
selector isgreater than or equd to the number of itemsin the selector.

Dynamic load balancing — With dynamic load balancing, items are not selected
randomly. Think again of the bucket that contains red and green balls, and
assume that you have assigned an equal “weight” to each ball. Therefore, if the
first ball selected is red, the second ball selected is always green. This is because
with each ball, or script, selected, the system “dynamically balances” the
workload to approach the 50-50 weight that you set. Of course, you can set other
weights that are not 50-50. The important fact to remember, however, is that the
next script to run is not selected randomly; it is selected to balance the workload
according to the weight that you have set.

You can balance the workload either for time or for frequency. For example,
assume you are dynamically balancgay i pt a andscri pt b, and using
equal weightsScr i pt a, however, takes twice as long to rursas i pt b.

If you checkDynamic load balancing for time, the load is balanced by the
runtime of each script. Becauser i pt a takes twice aslongto run, it is actually
selected only half as often asri pt b.

If you checkDynamic load balancing for frequency, both scripts will run an
equal number of times. #fcri pt a runs 500 timesscri pt b also runs 500
times. The fact thatcr i pt a takes longer to run is not factored into the
balance.

Dynamic load balancing is done across all users in a user group. For example,
the following schedule shows the Data Entry user group, which contains 15
users. Three scriptddd New Record, Modi fy Record, andDel et e

Recor d, are contained in a dynamic load balancing selector.
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Scheduls | Ewent | Dependencies
User G
=]~ a5 User Groups SR
----- g\.-tﬂ Accounting: B uzer[z]
Computers

E| ----- gutg.‘ Drata Entry: 15 user(s)
Login: 1 timelz]
Initialize Options: 1 time(s)

Lger Settings

Add Mew Record: 1 time[z], 2 wt. e
Modify Recard: 1 time(s], 7wt
Delete Recard: 1 time(z], 1wt Ve
[ gvi'ﬂ Sales: 30 user(s]
Shared Y ariables

[+ IHHI ‘Scenarios

When you run the schedule, the first Data Entry user selectsthe Modi fy
Recor d script, because it hasthe largest weight. But because the workload is
baanced acrossdl DataEntry users, after thefirst user exits, LoadT est
recalculatesthe weightsto reflect thefact that the script with the largest weight,
7, has dready been selected. By thetime later usersare ready to select ascript,
the weights have changed so0 they have agreater chance of selectingthe Add
New Recor d script.

Inserting a Selector

Toinsert aselector into aschedule:

1. Click theuser group or ascenario that will contain the selector. For example, to
add aselector to the scriptsin auser group, click that user group.

2. ClickInsert - Selector.

Selector H

7 Mest available

" Randaorm with replacement

€ Random without replacement
€ Diynamic load balancing for time

" Dynaic laad balancing for frequency

Mumber ta repeat |1 _I:j

Ewvent: I

ak, I Cancel Help
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3. Select thetype of selector you want to add.

4. The Selector didog box differs dightly, depending on the type of selector that
you add and whether it iswithin another selector.

— For asequential selector, enter the number of times you want the selector
to repeat in th&l umber to repeat box.

— For arandom or dynamic selector, type the number of iterations in the
Number to Select box.

If you are inserting a selectwiithin another random or dynamic load balancing
selector, enter the weight of the selector in\Wegght box.

5. To make the selector set an event, type the event iBvém box. For
information about events, sting Eventsand D gpendendesto Coordinate
Exewtion on page 7-52.

6. Click OK. LoadT est displays the selector in your schedule.

Inserting a Delay
Adelaytells LoadTest how longto pause before it runs the next item in the schedule.

In functional testing, you use delays to cause scripts to wait before executing. For
example, if one user updates a record, you can insert a delay to give the application-
under-test time to display the correct information. By providing a delay, you can
ensure that the application-under-test has enough time to complete displaying the
information, in case another user must work with the information displayed.

In performance testing, you use delays to model user behavior. For example, if your
Accounting user group calculates the hours and taxes, and then pauses for two
minutes, you would add a delay after tad cul at e Taxes script, as shown in

the following schedule.

Scheduls I Event I Dependencies

User Groups
=2 User Groups
E| ----- gutﬂ Ancoumting 20 000% Camputers
: Calculate Hours: 1 time(s)
User Settings

Calculate Taxes: 1 time(s)

--------- H Delay 120 secs Buntime

()-8 @ Data Enty: 30.000%
H T ermitiation

Shared Yarnablez

|&drmin 4
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You can insert adelay into aschedule or ascript.

» Into a schedule — The advantages of inserting a delay into a schedule are that
the delay is visible in the schedule and the delay is easy to change without editing
the script.

» Into a script — The method that you use to insert a delay into a script depends
on whether the script is a virtual user script or a GU | script.

You insert a delay into a virtual user script by editing the script to include a
del ay() library routine or by modifying the think time VU environment
variables. U se this method to make the delay before script execution different
each time. For more information about thed ay() library routine and the

think time environment variables, see Wi Language Rdaen

You insert a delay into a GU | script when you record the script. For more
information, see th&angRational Rabat manual.

To insert a delay into a schedule:
1. Click the user group, scenario, or selector that you want to add a delay to.

2. Click Insert - Delay.

Delay H

Delay type
o

€ From start of schedule

€ Until & particular time of day

0k I Cancel Help

3. Select adelay:

— Specified number of seconds — Begin counting the delay when the
previous item finishes executing. Enter the number of seconds to delay in
theDelay box.

— From start of schedule — Begin counting the delay from the time the
schedule begins executing. Enter the number of seconds to delay in the
Delay box.

— Until a particular time of day — Delay until the time of day you specify. If
you select this, thBelay box changes to a time-of-day spin box. Set the
time of day in that box.
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4. Enter how longto delay in the Delay box.

5. Tomakethedelay set an event, typethe event in the Event box. For information
about events, see Udng Eventsand D gpendendesto Coordinate Exeaution on page
7-52.

6. Click OK.

NOTE: The default delay is 5 seconds. To change this default,Tdicls —
Options, click theCreate Schedule tab, and enter a delay in tBbelay
Options section.

Setting Schedule Items to Run at Certain Rates

Atransactor tellsLoadT est the number of user-defined tasksthat each user will run
in agiven time period. For example, you might betesting an Order Entry group that
completes 10 forms per hour. Or you might be testing aWeb server, and you want
the server to be able to support 100 hits per minute. To model thistime-based
behavior, you use atransactor.

In the previous section, you added adelay to the Accounting user group. T hisdelay
made the virtua users pause for two minutes after they calculated the hoursand
taxes, as shown in the schedule on page 7-19.

H owever, suppose tha the Accounting group instead caculaesthe hoursand the

taxes at a certain rate—say, 10 calculations per hour. To make your schedule reflect
this rate, you need to replace the selector and delay with a transactor. The following
schedule shows the Accounting user group after you have added a transactor:

Schedule I Event | Dependencies I

User Groups
: ggl Accounting: 20.000%
@ Accounting Transactar
82 Data Enry: 50.000%

88 ales 30.000%
W

Scenarios

Calculate Hours: 1 time(g]
Calculate Tawes: 1 timelz]

......... E Delay 120 secs
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This scheduleisidenticd to the one on page 7-19, except that it contans:

» Atransactor, which tellsLoadT est the rate that you want to maintain, and how
long you want to maintain thisrate.

» A scenario, which containstheitemsthat the transactor will run.

Thefollowing section explainshow to insert atransactor and set itsoptionsto reflect
therate that you want to maintain.

Inserting a Transactor

Toinsert atransactor into aschedule:

1. Click theuser group or selector that will contain the transactor.
NOTE: Thisexample showshow to insert atransactor in auser group.
H owever, you can dso insert an independent transactor in asequentia or

random selector, which will affect the number of times LoadTest runsthe
transactor. For information about selectors, see Typesdof Sdetarson page 7-15.

2. ClickInsert — Transactor.

Transactor HE
MHame: I j
— Type

& Coordinated
€ |ndependent
—Rate
& Total rate
€ User rate
|1 j per Iminute j
Distribution: INegative Exponertial j
Fiange: =l oo
q 20 = 7z atirteral
Iterations: |1 =
|
Scenario: I j
Ewvent: I
Ok I Cancel I Help I
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Select the name of the transactor that you want to add. T he default nameis

Transactorn, but it isagood ideato make the transactor name smilar to the
scenario that it will run.

U nder Type, select whether you want a coordinated or an independent

transactor.

ACoordinated transactor, which has a built-in synchronization point, lets
you specify the total rate that you want to achieve. The virtual users work
together to generate the workload. For example, if you run a schedule with
10 users and then run the same schedule with 20 users, the total transaction
rate will stay the same.

Use a coordinated transactor when you are emulating the total transaction
rate applied to a server, rather than the rate of specific times a user runs a
task. For example, to emulate the number of hits per minute that a Web
server can handle, use a coordinated transactor.

An Independent transactor lets each user operate independently. It does
not coordinate the users under it with a built-in synchronization point. For
example, if you run a schedule with 10 users and then run the same
schedule with 20 users, the total transaction rate will double—because the
number of users have doubled.

Use an independent transactor if different user groups will run the
transaction at different times, or you are emulating user behavior rather
than group behavior. For example, to emulate an Accounting user group
that performs 10 calculations per hour but not all at the same time, use an
independent transactor.

5. UnderRate, select the rate of the transactor.

For a coordinated transactor, you generally séletdl rate. This is
because whether 100 users or 50 users are participating, it has no effect on
the rate that LoadT est submits transactions.

SelectUser rate for a coordinated transactor, however, if you expect to
change the rate frequently and want the convenience of not having to edit
the schedule. For example, suppose you have inserted a coordinated
transactor, and you want to compare a workload at 100 hits per minute, 200
hits per minute, and 300 hits per minute—increasing the workload with
each schedule run. If you seléder rate, you do not have to change the

rate in the transactor’s properties. Instead, when you run the schedule, you
can run the schedule at 100 users, 200 users, and 300 users, and the rate will
scale proportionally.
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— For an independent transactor, you must séleet rate. Because each
transactor operates independentlger rate is meaningful only with this
type of transactor.

Enter theDistribution. Although each distribution will approach the rate you
have chosen (if you run the transactions over along enough period of time), the
negative exponential distribution most closely emulates typical user behavior.

— AcConstant distribution means that each transaction occurs exactly at the
rate you specify. For example, if your rate is four per minute, a transaction
will start at 15 seconds, 30 seconds, 45 seconds, and 60 seconds—exactly
four per minute, evenly spaced, with a 15-second interval. Although this
distribution is simple conceptually, it does not accurately emulate the
randomness of user behavior.

U se a Constant distribution to emulate an automated process. For example,
you might want to emulate an environment where users are uploading data
to a database every half hour.

— AUniform distribution means that over time, the transactions will average
out to the rate you specify, although the time between each transaction will
not be constant. The time between the start of each transaction will be
chosen randomly with a uniform distribution within the range that you
select. Think of this range as a “window” through within the transaction can
run.

For example, assume that your rate is 4 per minute (that is, 1 transaction per
15-second interval). If you select arange of 20%, your transaction will have
a 3-second window on each side, because 20% of 15 seconds is 3 seconds.

Therefore, the first transaction will start at 12 -18 seconds (15 plus or minus
3). The second transaction will start 15 seconds plus or minus 3 seconds
after the first transaction starts. So, for example, if the first transaction
started at 12 seconds, the second transaction would start at 24 to 30 seconds.
However, if the first transaction started at 18 seconds, the second
transaction would start at 30 to 36 seconds.

Because each transaction steatslomly within the range that you specify, it

is normal for transactions to run at arate that is faster or slower than the rate
that you selected for short periods of time. For example, if a transaction
started every 12 seconds for a minute (recall that the window is 12-18
seconds), the rate for that interval would be 5 per minute—not the 4 per
minute that you selected. Over time, however, the transaction rate will
average out to 4 per minute.



10.

11.
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With aU niform digtribution, atransaction hasthe same probability of

running within the range that you specify. The transaction will start

anywhere within thiswindow. In our example, the probability of the first
transaction starting at 12 seconds, 18 seconds—or anywhere in between—
is equal.

— ANegative Exponential distribution, in contrast, changes tprebability of
when a transaction will start. This distribution most closely emulates the
“burstiness” of typical user behavior. U sing the same example of 4
transactions per minute, the probability that a transaction will start
immediately is high, but decreases over time, so that the desired average rate
is maintained.

Imagine that you have called a meeting at two o'clock. Most people arrive at
two, a few people arrive at five minutes past two, and fewer still at ten past
two. Perhaps the last straggler arrives at two-thirty. This arrival time
approximates a negative exponential distribution. Most people arrive on
time, and then the arrival rate will decline. Mathematically speaking, the
interval is chosen randomly from a negative exponential distribution with
the average interval = 1/rate.

At Iterations, enter the number of times that you want the transaction to run.
For example, you might want the transaction to run five times.

Enter the name of th&cenario that the transactor will run. It is a good idea to
make the scenario name similar to the name of the transactor.

To make the transactor set an event, type the event iEveiné box. For
information about events, seing Eventsand D gpendendesto Coordinate
Exewtion on page 7-52.

If you are inserting an independent transaeiithin a random selector, enter the
weight of the selector in th&eight box.

Click OK. LoadTest displays the transactor in your schedule.

Inserting a Synchronization Point

A synchronization point lets you coordinate the activities of a number of users by
pausing the execution of each user at a particular point (the synchronization point)
until one of the following events occurs:

>

All users associated with the synchronization point arrive at the synchronization
point.

Atimeout period is reached before all users arrive at the synchronization point.

You manually release the users while monitoring a schedule.
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When one user encountersasynchronization point, the user stops and waitsfor
other usersto arrive. When the set number of usersreach the synchronization point,
LoadT et releasesthe users and dlowsthem to continue executing.

For example, assume that you are running astresstest, which isan attempt to run

your applications under extreme conditions to see if they or the server “break.” Your
schedule might contain virtual users that perform the certain operations
continuously and repeatedly for hours on end. To run a stress test, you need to
synchronize your virtual users so that they perform the operations at the same time
to stress the system. You insert a synchronization point to synchronize these virtual
users.

The following schedule shows a stress test:

Schedule | Event | Dependencies I;

[=]--& @ User Groups
E-----gg Accounting: 20.000%

User Groups

- ;0 Stress Test

W Sequential: 100 time(z]
SEQ

Calculate Haours: 1 time(z]
Calculate Taxes: 1 bime(s)

LComputers

(=] 32 Dats Enty: 30.000% User Seltings

IHHI Set Up D atabase Application: 1 tmels)

. }:0 Stress Test

- @ Fandam without replacement: 100 selection]z) Rurtime
: i|  Add Mew Record: 1 timels), 2 wt.
Modify Record: 1 timefz), 7 wt.

i| Delste Recaord: 1 time(z), 1wt

Sales: 50.000%

Termination

- |HH| Set Up Database Application: 1 time(z)
a
4% Giress Test

- Read Record: 200 time(s) =
El

Shared ¥ ariables
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The users in the Accounting user group immediately wait at the synchronization
point. The users in the Data Entry and Sales user groups perform the Set Up
Database Application scenario and then wait at the synchronization point. When all
the users reach the synchronization point, they are released.
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If you run the test with 10,000 virtua users, when dl the usersreach the stresstest
synchronization point, they are released:

>

Each of the 2000 usersin the Accounting group cdculatesthe hoursand taxes,
pausesfor two minutes, and then caculatesthe hoursand taxesagain. Each user
repeatsthis 100 times.

Each of the 3000 usersin the Data Entry group adds, deletes, or modifiesa
record. Each user repeatsthis 100 times.

Each of the 5000 usersin the Sades group reads arecord. Each user repeasthis
200 times.

Toinsert asynchronizaion point into aschedule:

1.

2.
3.

4.

Click Insert - Synchronization Point.

Synchronization Point H

Mame:

Istress test j

— Releaze tupe
& Together

Restart time: {0 Seconds
¢ Staggered
Seconds

Finimum time:

14 axirnunn bime: Seconds

JRUER

Timeout: Seconds

Ok I Cancel I Help |

Type the name of the synchronization point in the Name box.

To release all usersat once from asynchronization point, click Together. The
default restart timeis0, which meansthat when the last user reachesthe
synchronization point, dl usersare released immediately.

Todelaytheusers, enter anumber in theRestart time box. For example, if you
set the Restart time to 4 seconds, after the usersdl reach the synchronization
point (or the timeout occurs), they wait 4 seconds, and then they are dl released.

To release the users one by one from asynchronization point, click Staggered.
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Theamount of timethat each user waitsto be released ischosen & random and
isuniformly distributed within therangethat you set in the M inimum time and
Maximum time boxes. For example, if the Minimum time is1 second and the
Maximum time is4 seconds, after the usersreach the synchronization point (or
the timeout occurs) each user waits between 1 and 4 seconds before being
released. All usersare distributed randomly between 1 and 4 seconds.

5. IntheTimeout box, enter thetimeout period for thissynchronization point. If
dl the usersassociated with asynchronization point do not reach the
synchronization point when the timeout period ends, LoadTest releases any
userswaitingthere. Thetimeout period beginswhen thefirst user arrivesa the
synchronization point.

Although auser who reachesasynchronization point after atimeout isnot hdd,
the user isddayed a tha synchronization point. So, for example, if the timeout
period isreached, and the Restart time is1 second and theM aximum time is4
seconds, auser isdelayed between 1 and 4 seconds.

The default Timeout is0, which meansthat thereisno timeout. Setting a
timeout isuseful, because one virtua user might encounter aproblem, and
might never reach the synchronization point. You do not want to hold up other
virtud users because of aproblem with one user.

6. Click OK.

Opening a Schedule

Towork with an existing schedule, you must open it. You can open aschedulefrom
amenu or from the Asset Browser.

To open aschedule from amenu:

1. ClickFile -~ Open - Schedule. The Open Schedule diaog box appears,
which listsyour schedules.
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Open Schedule H

Schedule name: Isample schedule

— Select
ey IAII j Mew... |

Mame | [ ezcription | Cwner | Created By | Created Or
& distributed fur.. Admin Adrmin 0511193
load test zche... Admin Admin 05-06-199¢
zample sched... Admin Admin 05-05-199¢8
stress test so... Admin Admin 05-06-135¢
1] | |
] I Cancel | Help I

2. Select aschedule.

3. Click OK.

To open aschedule using the Asset Browser:
1. Click View - Asset Browser.

2. Under Schedules, double-click the schedule, or select O pen from its shortcut
menu.

Editing a Script

While you are working with schedule, you may want to want to edit ascript.
Through LoadT e<t, you can:

» Edit the properties of ascript.

» Edit the text of ascript.
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Editing the Properties of a Script

A script can have properties associated with it in addition to the script name.
Examples of script propertiesinclude adescription of the script and the purpose of
the script.

Defining script propertiesisan important part of the test planning process. For that
reason, you typically define a script’s properties in TestManager before you record
the script. But you can edit the script’s properties after you record the script.

To edit the properties of a script:
1. Click the script whose properties you want to edit.

2. Click Edit - Script Properties.

Script Properties

General |Helated Assetsl WL Eompilationl Specificationsl Customl Statisticsl

Hame: IAdd Mew Record

Description: =]
|

Owrer: I admit j

Purpose: I <Monex j

Environment I <Monex j

Type: IVU vl I~ Developed

]9 I Cancel | Help

3. Click the tab that you want to edit.

NOTE: TheRelated Assets tab pertains to GU | scripts, and tie
Compilation tab pertains to VU scripts.

4. Edit the script’s properties, and then cl@k.

For information about the properties you can define, see the section on customizing
scripts and LoadTest schedules in thengRationd Rabat manual.
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Editing the Text of a Script
To edit thetext of ascript:
1. Click the script whose text you want to edit.

2. Click Edit — Open Script. Robot appears, ready to edit the script you have
selected:

Calculate Taxes H= B
#include <VLUI.h> =
1

push Timeout_scale = 200; ~#* J3et timeouts to 200% of
Min_tmeout = 120000; A% Det minimum Timeout_wval

push [Think_dist = "CONSTANT", Think_def = "LR"]:
push Timeout_wal = Min_tmout;

push Think cpu_threshold

‘CFlvin 1521 = sgloconnect("calvin 1521". "oracle".

Lelx

Build # Caonsale

| [00002  [002 [Admin 7

3. To edit the script, use RoboEslit menu commands.

4. When you have finished editing the script, ckile - Close.

Editing a Schedule

While you are working with a schedule, you might want to want to rearrange certain
items. For example, you might move a script from one user group into another user
group or gather a few scripts together into a scenario. You might also want to change
the properties of an item. For example, you might change a user group from Fixed
to Scalable, or change the number of users in a user group. The following sections
tell you how to do these tasks.
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Editing the Properties of a Schedule

A schedule can have properties associated with it. Examples of schedule properties
include adescription of the schedule and the owner of the schedule.

Defining schedule propertiesisan important part of the test planning process. For

that reason, you typically define a schedule’s properties in TestManager before you
design the actual schedule. But you can also edit the schedule’s properties within
LoadTest.

To edit the properties of a schedule:

1. Click File -~ Open - Schedule, and open the schedule whose properties you
want to edit.

2. Click File - Properties.

5Schedule Properties
General |Specifications| Customl Statisticsl
Mare: Isample schedule
Description: =
|
Dwiner: Adrnir j
Tupe: Wl ™ Developed

Ok I Cancel I Help

3. Click the tab that you want to edit.
4. Edit the schedule’s properties, and then diidk

For information about the properties you can define, see the section on customizing
scripts and LoadTest schedules in thengRationd Rabat manual.
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Cutting and Pasting Items
To cut and paste an item in aschedule;

1. Click theitem. To select more than oneitem, hold down the cTRL key while
clicking.

2. Click Edit - Cut.

3. Click whereyou want to paste theitem. You can paste theitem in the same
schedule or in another schedule.

4. Click Edit — Paste.

LoadT est does not let you pagte any item that would create an incorrect schedule.
For example, if you copy the Accountants user group and then pasteit into another
portion of the schedule, LoadT est renamesthe pasted group Accountantsl. Thisis
because you cannot have two user groups with the same namein one schedule.

Similarly, if you copy aGU | and virtud user script and then paste both scriptsinto
avirtua user group, LoadT est pastesonly the virtua user script. Thisisbecausea
user group cannot mix GU | and virtua user scripts.

Deleting Items
To delete an item in aschedule:

1. Click theitem. To select more than oneitem, hold down the cTRL key while
clicking.

2. Click Edit - Delete.

All items, except for scripts and executables, are completely deleted. Scriptsare
deleted from the schedule but remain in the repository, so you can reuse them.
Executables are deleted from the schedule but remain on your system.

For information about deleting scripts, see the UsngRationa Rdoat manud.

Replacing Items

You can use in-line editing to replace any item in aschedule except delays and

selectors. Replacing an item —especially an item high in the schedule structure—

is often easier than deleting the item and adding another one. For example, your
schedule may contain a complex structure of user groups, scripts, and scenarios.
Rather than having to delete an item and recreate the schedule structure underneath,
you can replace the item.
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Toreplace an item in aschedule:

1.

Editing Items

Click Tools - Options — Create Schedule, and clear the Show numeric
values check box. You musgt turn this option off to replace an item.

Open the schedule that containsthe item you want to replace.
Click theitem, wait afew seconds, and click it again.

Type the name of the new item. If theitem isascript, it must dready bein
the repository.

To edit the properties of an individua item in aschedule, select tha item and click

Edit

— Properties. LoadT est displaysthe same didog box that appeared when you

created theitem. You can edit the vaduesin each box.

For
1.
2.

3.
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example, to edit the properties of auser group:
Click the user group.

Click Edit — Properties.

User Group HE

Mame:

IUser Groupl

— User Count
Make user count:

& Fized

ER e

Mumber: I'I _I:j

£ Scalable

Fercentage: ID E4

— Computer:

MASTER -

Multiple Computers. .. |
Ok I Cancel | Help I

To change the name of the user group, type anew namein the Name box.
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4. To change whether the user count isfixed or scaable, click the gppropriate
choice under M ake user count.

5. To change the maximum number of users emulated by the user group, or to
change the percentage of the load the user group should emulate, select a
different number in theNumber or Percentage box.

6. To changewhich computer thisuser group isrunson, select anew computer
from the Computers lig.

7. If you arerunning the schedule on multiple computers and want to change the
order of computers, click the M ultiple computers button. The Multiple
Computersdiaog box gppears.

Click the M ove Up and M ove Down buttonsto change the order of the
computersin thelist. Click the Delete button to remove acomputer from the
list. When you are sstisfied with the order of the computers, click OK.

8. IntheU ser Group didog box, click OK.

Editing Information for All User Groups

At times, you may want to edit information for more than one user group. For
example, you might want to change the scaling proportion of the user groups.
Although you can edit each user group individudly, it ismuch easier to edit the
information for dl of the user groups a the sametime.
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To edit information for al user groups:

1. ClicktheUser Groups button to theright of the schedule.

User Groups

Fixed user groups: Total: U
Script Humber
Uszer Group Type Computers ‘ e
Scalable user groups: Total 100
Seript
Uszer Group T Computers %
Accounting Wirtual MASTER 20.000
Dt Ertry “irtual MASTER 30.000
Sales “irtual MASTER 50.000
Ok I Cancel | Help

The columns of the didog box display the sameinformation that you set when
you created each user group.

2. To change which computer the user group runson, click the button in the
Computers column. The Multiple Computers didog box appears, which lets
you change the information.

3. Tochangethe number of usersassigned to afixed user group, type the number

in theNumber of Users column.

4. To change the percentage of usersassigned to ascdable user group, type the
number in the % column.

5. Click OK.
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Editing the Settings of an Agent Computer

You may want to change the default settings associated with an Agent computer. To
change the computer settings:

1.

Click the Computers button to the right of the schedule. The Computer
Settingsdidog box appears, which liststhe Agent computersin the schedule and
the operating systemsthat these computersrun on:

T wioray Vigeatini v Vewima B misal I oarad
E— | Tywi e WU Bergim | PEew ™ | D rrimry |
i Varaimaar ] & = T ST
i — Y =4 T N T

1 = ] I (=t Hhain

If acomputer has not been added to therepository, the O perating System
column displaysthemessage Not in the repository.

TheUpdate VU Scripts column controls whether LoadTest copies compiled
VU scriptsto the Agent computer. Select this check box for LoadTest to copy
over compiled scriptsif they are out of date. Clear the box only if you are sure
the compiled scriptsare up to date and you want to avoid the overhead of
checking each script.

Clickthearrow next totheReturn Files column, and check thetypesof filesyou
want copied to the M aster computer after the schedule runs. You can return
Output, Result, Error, and Log filesto the M aster computer.

Click the arrow next to the Remove Files column, and check the types of files
you want removed from the Agent computer after the schedule runs. You can
remove Output, Result, Error, and Log filesfrom the Agent computer.

NOTE: Ifyou select both theReturn Files and the Remove Files boxesfor a

file, thefileisfirst copied to the M aster computer, and then removed from
the Agent computer.
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5. Inthelocal Directory box, typethe name of theloca working directory for the
Agent computer to sore compiled scripts and any datapool files. The Output,
Result, Error, and Logfilesare dso stored in asubdirectory under thisdirectory.
It isagood ideato supply anameto ensurethat there isadequate space to store
these filesand to avoid conflictswith other userswho running tests on that
Agent.

If you do not supply aname, LoadT est usesthe environment settingsof the user
who gtarted the Agent computer to determine where to store scriptsand files.
LoadT est checksthe following environment variables, and usesthe vaue of the
first onethat isset:

a. TMPDIR
b. TMP
c. TEMP

d. (UNIX Agentsonly) /tmp

NOTE: For GUI scripts, only Result and Error files have meaning, and thus
they are the only files returned to the Master computer, removed from an
Agent computer, or stored in a local directory.

6. Click OK.

Editing the User Settings

You may want to change the default settingsassociated with users. In particular, it is
often useful to change what information islogged when you run aschedule. For
example, if you are having problemsrunning aschedule, you may want to set one
virtual user’s log level té\ll and the other users’ log levelsBoor so that you can
investigate the problem more thoroughly.

To edit user settings:

1. Click theUser Settings button to the right of the schedule.
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User Settings EH
u G Environment Log Record Start Script Seed Seed
Ser Lroup Variables Level Level Scriptz | Limits ee Flags
Al Al E==zential 1] E00oa 1 Unigue and nat reseeded
Accounting - - -
Crata Entry - - -
Sales - - -
Ok I Cancel I Help |

In thisdidog box, dl of the user groups have inherited the same vaues, asyou
can see by the minussign in each column.

To changethevaue of auser setting for al user groups, double-click avduein
thefirst row. For example, to changethelog level of dl virtud user groups,
double-click All in the Log Level column and change it to the vadue you want:

User Settings H
User G Sz Environment |V Environmen Log Fecord Start Script Seed Seed
&1 araup W ariables Wariables Lewvel Lewel Scripts Linits e Flags
-l Al j E zzential ] EO000 1 Unique and not rezeeded
+ iAccounting Unexpected |-
Timneodt
+ :DataEntry -
+ iSales Erfrfor E

[ o ]

Cancel Help
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To change the vaue of auser setting for one virtua user group, double-click the
individud vauethat you want to change. For example, to changetheloglevel of the
Accounting user group to Error, double-click the minussign in the Accounting row
of the Log Level column, and then select Error:

User Settings H
User G Sz Enviranment |V Environmenl Log Fecord Start Script Geed Seed
R Wariables Wariables Level Lewvel Scripts Limits e Flags
BT | Errar j E zzential ] EO000 1 Unique and not rezeeded
+ Accounting - - Urerpected |-
Tirmeout

+ iDataEntry - - Al
+ iSales

Ok I Cancel I Help |

If avirtud user group hasafixed number of users, you can changethevaue of auser
settingfor an individua user. To do so, double-click theplussign in thefirst column
of the user group that containsthat user. For example, assume that the Accounting
user group isfixed, with 20 users. To changethelog level of thefirst user in the
Accounting user group to All, double-click theminussign in thefirst column of the
Accounting row, and select All:
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HE

User Settings
User G Sz Enviranment |V Environmenl Log Fecord Start Script Geed Seed
R Wariables Wariables Level Lewvel Scripts Limits e Flags
BT | All E zzential ] EO000 1 Unigque and not rezeedec
- iAccounting Al j -
Accounting[1] Unexpected |-
Ti t
Accounting[2] e
Accounting]3] oif
Errar
Accounting]4] -
Accounting]5]
Accounting[B]
Accounting[7]
Accounting[8]
Accounting[d]
oK I Cancel I Help

Assigning Values to System Environment Variables

LoadT et passesthe system environment variables set on an Agent computer to each
user. If you are using virtud usersto test adatabase server or gpplication, you can
override these system environment variables asfollows:

If you are testing

LoadTest passes these environment variables to the Agent

Oracleon aUNIX
Agent

Thedirectory that containsthe client software to ORACLE_HOME.

Example:

ORACLE_HOME = /oral/app/oracl e/ product/8.0.5

If /lvar/opt/oracle does not contain tnsnames.ora, assign the

pahname of thefileto the variable TNS_ADM N.
Example: TNS_ADM N = / hone/ unane/ or acl et est

Sybaseon aUNIX
Agent

» Thedirectory that containsthe client software to SYBASE.
Example: SYBASE = /usr/ | ocal / sybasec

» Thedirectory tha containsthe Sybase client librariesto the path
of one of the following system environment variables:

PATH (Windows NT)
LD_LI BRARY_PATH (Solaris Agents)
SHLI B_PATH (HP-U X Agents)

LI BPATH (Al X Agents)
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(Continued)
If you are testing

LoadTest passes these environment variables to the Agent

M aster or Agents
runningTU XEDO
scripts

>
>

>

Thedirectory that containsthe client softwareto TUXDI R.

The NLSPATH environment variable to the path of the directory
tha containsthe TUXEDO message file.

Thevaueof $TUXDI R/ | i b to one of the following system
environment varigbles:

LD_LI BRARY_PATH (Solaris Agents)
SHLI B_PATH (HP-U X Agents)

LI BPATH (AIX Agents)

For WindowsN T M asters, these need to be defined only for
TUXEDO client-only ingdlations. The TUXEDO full run-time
ingdlaion process setsthem automaticaly. For more
information, seethe TU XEDO instdlation instructions.

One of thefollowing:

The Workstation Listener’s addressWSNADDR.

Example:

WBNADDR=/ / spar ky: 36001

WSNADDR=00028 CA1COA8F0D6

The Workstation Listener’s host name and poM®hHOST and
WSLPORT. These variables overrid&SNADDR, if set.

Example:

WBLHOST=spar ky

WSLPORT=36001

Master or Agents
runningTU XEDO
scripts that use
FM. typed buffer
field names

>

Alist of FM_ field table file names tBl ELDTBLS. This variable is
used by Agents running scripts that conf&i typed buffer field
name references. If not set) functions that useM_ typed buffer
field names that are defined in files not in this list fail, causing
dependenvYU commands to fail.

Example:Fl ELDTBLS=ct . fl dtbl,inv. fl dtbl

The absolute pathname of the directory containing-tflefield
table file toFLDTBLDI R This variable is used by Agents running
scripts that contaifM_ typed buffer field name references. If not
set,vU functions that useM. typed buffer field names (for
examplet ux_set buf _i nt ()) fail, causing dependent)
commands to fail.

Example:FLDTBLDI R=/ ul/ t uxapp/ dat
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LoadTest passes these environment variables to the Agent

M aster or Agents
runningTU XEDO
scriptsthat use
FM_32 typed
buffer field names

>

Aligt of FML32 field teble file namesto FI ELDTBLS32. This
varisbleisused by Agentsthat run scriptsthat contain FM.32
typed buffer field name references. If not set, VU functionsthat
use FML32 typed buffer field namestha aredefined in filesnot in
thislist fail, causing dependent VU commandsto fal.

Example: FI ELDTBLS32=ct 32. fl dt bl , i nv32. f | dt bl

T he absolute pathname of the directory containing the FML32
field tablefilesto FLDTBLDI R32. Thisvariableisused by Agents
running scriptstha contain FML32 typed buffer field name
references. If not sat, VU functionsthat use FM.32 typed buffer
field names (such ast ux_set buf _i nt () ) fal, causng
dependent VU commandsto fall.

Example: FLDTBLDI R32=/ ul/ t uxapp/ dat

M aster or Agents
runningTU XEDO
sriptsthat use
VI EW
X_COMVON, or
X_C_TYPE typed
buffers

Alist of view description filenamesto VI EWFI LES. Thisvariable
isused by used by Agentsrunning scriptstha use VI EW
X_COWWDNor X_C_TYPE typed buffers. If not set, vU functions
tha use these typed buffersthat are defined in view description
filesnot in thislig fal, causng dependent VU commandsto fail.
Example: VI EWFI LES=ct . V, i nv. V

T he absolute pathname of the directory containing the view
description filesto VI EMDI R If not set, t ux_t pal | oc() or
tux_al | oc_buf () cdlsthat try to dlocate abuffer of type

VI EW X_COMMVON, or X_C_TYPE fall, causing dependent VU
commandsor functionsto fail.

Example: VI EWDI R=/ ul/ t uxapp/ dat: / ul/ t uxapp/ dat 2

M aster or Agents
runningTU XEDO
scriptsthat use

VI EVB2 typed
buffers

Aligt of view description file namesto VI EWFI LES32. T his
variableisused by Agentsrunning scriptsthat use VI EWB2 typed
buffers. If not set, VU functionsthat use VI EWB2 typed buffers
which are defined in view description filesnot in thisligt fail,
causing dependent VU commandsto fail.

Example: VI EWFI LES32=ct 32. V, i nv32. V

T he absolute pathname of the directory containing the view
description filesto VI EMDI R32. Thisvariable isused by Agents
running scriptstha use VI EWB2 typed buffers. If not set,
tux_tpal loc() ortux_all oc_buf () cdlsthat tryto
dlocate abuffer of type VI EWB2 fail, causing dependent VU
commands or functionsto fail.

Example: VI EWDI R32=/ ul/ t uxapp/ dat

Solaris Agents
runningTU XEDO
cripts

>

TheTLI network service provider pathnameto WSDEVI CE. T his
vadueistypicdly /devitcp. If not set, playback terminates with an
error message.

Example: WSDEVI CE=/ dev/t cp
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To override the vdue of asystem environment variable:

1. Click theUser Settings button to theright of the schedule. The U ser Settings
didog box appears.

2. Clickthebutton in the Sys Environment Variables column. T he Environment
Variable Settings didog box appears.

Environment Variable Settings

— Mew

Yariable name: I Add I
Wariable value: I Update |

Delete |
Bemove Al |

0K | Cancel | Help

3. Typethe name of the environment variable in the Variable name box.

4. Typethevdue of the environment variable in the Variable value box.

5. Click Add.

To change the value of asystem environment variable that you have already set:
1. Click thenamethat you want to change.

2. Changethevduein theVariable value box.

3. Click Update.

Initializing VU Environment Variables

You can initidize the vdue of most VU environment variable within LoadTest. To
initiadize the vdue of aVU environment varigble:

1. Click theUser Settings button to theright of the schedule. The U ser Settings
didog box appears.

2. Click thebutton in the VU Environment Variables column. The VU
Environment variables dialog box appears.
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3. Click thetab that correspondsto the type of environment variable you want to
initialize, and enter theinitia vduefor the variable.

NOTE: For more information on VU environment variables and their
meanings, see tiU L anguage Rdaence

Changing the Log Level Value

The Log level column in the U ser Settings didog box affectsvirtua usersonly. It
setsthe level of information written to each U ser Log file. You can set thelog level
to the following vaues:

» Unexpected — Log timeouts and unexpected responses from SQL emulation
commands. For other emulation commantsexpected is equivalent to
Timeout.

» Timeout — Log emulation commands that time out. If no commands time out
while you are executing the schedule, no U ser Log file is created.

» All - Perform complete logging. A log entry is made for every emulation
command.

» Off — Nothingis logged, and no U ser Log file is created.

» Error — Log all SQL emulation commands that are in error as well as those that
time out. For other emulation commanHBgpr is equivalent tdimeout.

If you are running many virtual users, the recommended log lelelds The
default log level ofAll will work, but running the schedule requires more CPU,
memory, and especially more disk resources.

However, if you have problems with the schedule and are debugging it, it is
sometimes useful for one member of each user group to have a log l&ilel of

For more information about the log level, seeltbg_| evel environment variable
in theVU LanguacgeRdaence

To change the value of the log level:

1. Click theUser Settings button to the right of the schedule. The U ser Settings
dialog box appears.

2. To change the log level for all users in a group, click the cell ialgd_evel
column for that group.

To change the log level for an individual user in a fixed user group, click the plus
sign in the first column ofthe user group that contains that user. The list of users
expands to display individual users. Click the cell inlthg Level column for

that user.
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3. Select avduefor theloglevel.
4. Click OK.

Changing the Record Level Value

TheRecord level column in the U ser Settings diadlog box affectsvirtua usersonly.
It setsthe level of information written to the result file. You cannot read the result

filedirectly; LoadTest usesit to generate reports. You can set therecord level to the
following values:

» MINIMAL - Record only items necessary for reports to run. However, the
reports will contain no real data. U se this value when you do not want the user’s
activity included in the reports.

» TIMER— MINIMAL plusstart_ti me andstop_ti me emulation
commands. Your reports will not contain response times for each emulation
command, and an emulation command failure will not show up as aafailure. In
addition, the result file for each virtual user will be small. A small result file
means that disk consumption and CPU overhead for each virtual user is less,
results are retrieved quickly from Agent computers, and you can run reportsin
a relatively short time. U se this option if you are not concerned with the
response times or pass/fail status of an individual emulation command.

» FAILURE-TIMER plus emulation command failures and some environment
variable changes. U se this option if you want the advantages of a small result file
but you also want to make sure that no emulation command failed.

» COMMAND — FAILURE plus emulation command successes and some
environment variable changes (default).

» ALL- COMMAND plusall environment variable changes. Completerding
is done. This option is essentially the samé@® M AND, except it produces
more detailed data in Trace report output.

For more information about the VU record level, seeRbéeor d_| evel
environment variable in théU Language Rdaence

To change the record level:

1. Click theUser Settings button to the right of the schedule. The U ser Settings
dialog box appears.

2. To change the record level for all users in a group, click the cell iRebard
Level column for that group.
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To change therecord level for an individud user in afixed user group, click the
plussign in thefirst column of the user group that containsthat user. Thelist of
usersexpandsto display individud users. Click the cell in the Record Level
column for that user.

3. Select avauefor therecord level.
4. Click OK.

Changing the Number of Start Scripts

Set thisoption in the U ser Settingsdidog box only if you have changed the runtime
settings so that you are starting usersin groups. You may need to do thisto control
the maximum number of usersthat log on to adatabase server a the sametime.

If you are starting usersin groups, the Start Scripts column setsthe number of
scriptsthat the group of users must complete before the next group starts.

For example, assume the DataEntry user group contains 100 virtua users. Each
virtud user runsalogi n script and then selectsthree scriptsin arandom order:
Add New Record,Mdi fy Record,andDel et e Record. You havechanged
theruntime settings so that the 100 usersare not starting dl a once; instead, they are
sarting in groups of 25.

If you enter avdue of 1in the Start Scripts column, the second group of 25 starts
when each user in thefirst group of 25 completesthe Logi n script. Thethird group
of 25 startswhen each user in the second group hascompleted theLogi n script, and
soon.

To change the number of start scripts:

1. Click theUser Settings button to theright of the schedule. The U ser Settings
didog box appears.

2. Tochangethenumber of scriptsfor dl usersin agroup, click thecell in the Start
Scripts column for that group.

To change the number of scriptsfor an individua user in afixed user group,
click the plussign in the first column of the user group that containstha user.
Theligt of usersexpandsto display individua users. Click the cell in the Start
Scripts column for that user.

To restore the number of scriptsto the inherited vaue, double-click in the cell.

3. Enter the number of scriptsthat the user must complete before the next group
starts. Generdly thisisone script—a login script.

4. Click OK.
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Limiting the Number of Scripts

TheScript Limits column in the U ser Settingsdidog box letsyou limit the number
of scriptstha GU| or virtua userscan run without having to remove any scripts
from the user group.

For example, you can limit the number of scriptsto:

» Tesif theuser (or user group, or dl users) can completetheinitia logon/setup
scripts. By limiting the number of scripts, you don't have to delete the
remainder of the scripts assigned to the user group and add them later, or create
a new schedule just to run a simple test.

» Temporarily disable a user group without deleting it from the schedule. By
settingScript Limits to O for the user group, you disable it. (You can also disable
a fixed user group by setting the number of users to 0.)

» Varythe length of a schedule run. If your schedule contains nested scenarios
with varying numbers of scripts, and random selection of those scenarios, it will
be very complicated to use repetition counts to vary the length of the schedule
run. Asimpler way is to limit the number of scripts.

To limit the number of scripts:

1. Click theUser Settings button to the right of the schedule. The U ser Settings
dialog box appears.

2. To limit the scripts for all users in a group, click the cell in $hept Limits
column for that group.

To limit the scripts for an individual user, click the plus sign in the first column
of the user group that contains that user. The list of users expands to display
individual users. Click the cell in tt8eript Limits column for that user.

To restore the script limits to the inherited value, double-click in the cell.
3. Enter the maximum number of scripts.
4. Click OK.

Changing the Way Random Numbers Are Generated

Each user in a user group hassar seed, which generates random numbers in a
script. These random numbers affect:

» Avirtual user’s think time, random number VU library routines, and random
access in datapools.

» AGUIuser'srandom access in datapools.

You can set user seeds to be unique or to be the same.
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With aunique seed, each user who runsthe same script will have adightly different
behavior. For example, if onevirtud user thinksfor 1.3 secondsbefore executingthe
firg command, the second virtua user might think for 2.4 seconds. Although the
individud think timeswill vary, they will have the same distribution around amean
vaue. The seeds dso affect the VU library routinesthat have to do with random
numbers. For example, if the first user calsthe VU uni f or mroutine twice and
receivesthe numbers5 and 3, other usersin that group will probably receive
different numbers, bounded only by the minimum and maximum vauesthat are set
in the script.

With the same seed, each virtud user who runsthe same script will have exactly the
same behavior. For example:

» Ifthefirgt user thinksfor 1.3 seconds before executing the first command, the
second user (and dl subsequent users) will dso think for 1.3 seconds before
executing that command.

» Ifthefirst user cdlsthe VU uni f or mroutine twice and receivesthe numbers
5and 3, dl other usersin tha group will also receive 5 and 3.

You can aso set whether or not therandom number generator isreseeded at the
beginning of each script. In generd, it ismore desirable not to reseed, because one
long pseudorandom sequence is better than many short ones.

T o change the behavior of the default random number generator:

1. Click theUser Settings button to theright of the schedule. The U ser Settings
didog box appears.

2. Tochangethe seed flagsfor dl usersin agroup, click the cell in the Seed Flags
column for that group.

To change the seed flagsfor an individud user, click the plussign in the first
column of the user group that containsthat user.

You can select one of the following options:

— Unique and not reseeded — Generates aunique seed for each user and does
not reseed the random number generator at the beginning of each script.
Each user in a user group will behave slightly differently. This is the most

commonly used option in performance testing.

— Unique and reseeded — Generates a unigue seed for each user and reseeds
the random number generator at the beginning of each script. Each user in
a user group will behave slightly differently, but the numbers are reseeded
at the beginning of each script. You might require this option if you are

doing government LTD (Live Test Demonstration) testing.
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— Same and not reseeded — Generates the same seed for each user and does
not reseed the random number generator at the beginning of each script.
This is generally not a desirable option to select when modeling a realistic
workload, because each user who runs the same script will behave in the
same way. But this option may be useful for certain types of stress testing.

— Same and reseeded — Generates the same seed for each user and reseeds
the random number generator at the beginning of each script. This is
generally not a desirable option to select when modeling a realistic
workload, because each user who runs the same script will behave in the
same way, and short pseudorandom sequences are not desirable. However,
this option may be useful for certain types of stress testing.

To change the seed behavior for all users in a group, click the cell Sedte
column for that group.

To restore a seed to its inherited value, double-click in the cell.

To change the seed for an individual user, click the plus sign in the first column
of the user group that contains that user.

Click OK.
NOTE: The VU library routines that generate random numbers are

negexp, r and, anduni f or m For more information about these routines,
see the/U L anguage Rdarence

Viewing Schedules with the Asset Browser

The Asset Browser is a Rational Test window that displays your testing resources.
When you are running LoadT est, the Asset Browser gives you quick access to all the
schedules, reports, and results of schedule runs that are in your project.
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To see the schedules in your project from the Asset Browser:

1.
2.

Click View — Asset Browser.

Double-click on the schedule that you want to view.

NOTE: For more information about the Asset Browser and how to structure
gueries, see thidsngRational Rdoat manual.
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Deleting a Schedule

You may occasionaly want to delete aschedule. For example, if you plan to change
aschedule extensively, it may be easier to delete it and start with anew one.

When you delete aschedule:
» All of therelaionshipsyou have created in the schedule are deleted.

» Allitemsdefined in the schedule, such as selectors, synchronization points,
scenarios, and delays, are deleted.

» Scriptsarenot deleted from the repository. You can reuse them in another
schedule. For information about deleting a script from the repository, see the
U dngRational Rabat manual.

» Executablesremain on your system. You can reuse them in another schedule.
To delete aschedule:

1. ClickView — Asset Browser.

2. Click the schedule that you want to delete.

3. Click Edit - Delete.

Renaming a Schedule
Torenameaschedule:
1. Click View — Asset Browser.
2. Click the schedule that you want to rename.
3. Click Edit -~ Rename.
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An event isamechanism that coordinatesthe way itemsare run in aschedule. For
example, assume you are running aschedule that contains 100 virtud usersthat

access adatabase. You want thefirst user to initidize the database, and the other 99
userstowait until theinitialization iscomplete. To do this, you set adependency on

an event, which blocks the 99 users until the event—the first user initializes the
database—occurs.

You can have multiple events in a schedule, but only one item in a schedsde can
an event. However, many items aigend on the event.

The following schedule shows 99 users waiting until the first user initializes a
database:

n
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The second column in the schedule lists the events, and the third column lists the
dependencies. In this schedule, as soon asrthei al i ze Dat abase script
completes, it sets the event Database Is Initialized .Atlde New Recor d,

Modi fy Record, andDel et e Recor d scripts depend on this event and can run
only after it is set.

NOTE: In the previous example, the Data Entry users run scripts randomly.
Therefore, you must add a dependency to each script in the selector, because you
do not know which script will run first. However, if the Data Entry users ran the
scripts sequentially, you would need to add a dependency to the first script only.
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Setting an Event
To add ascript that setsan event:

1.

Click Insert — Script.

Script [ 2]
Script name: Ilnitialize Optionz
— Select
Guery: IAII j New... |
Marme I Description I Owner I Created By I Created =
Add Wew Re... Admin Admin 06-30-1¢
i) Calculate Hours Adrnin Adrmin 06-30-1%
Calculate Taxes Adrnin Adrmin 0B-30-1¢
Delete Record Admin Admin 0B-30-1¢

Enter Data Adrnin Adrnin 06-30-1%

Initialize: Options Adrnin Adrnin 0E-30-1
agin Admin Admin 06-30-1¢
Modify Fecord Admin Admin 05-30-1¢
tdonthiy Payr... Admin Admin 0E-30-1¢
FEE Bt Pl i Adrain e 1T
< | ,
— General
Event; IDatabase is Initialized

Iterations: |1 ;I Delay between iterations: ID _Ij Seconds
— Scheduling method

Methad: I <Mone> 'l
Dependencies: I j kultiple Dependencies. . |

Ok I Cancel | Eroperties...l Help |

In the Script name box, enter the name of the script that will set an event.
In the Event box, type the name of the event.

In thelterations box, select the number of iterations. If you set multiple
iterations, the script setsthe event after the last iteration completes.

Click OK. You have now made ascript st an event.
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Setting a Dependency on an Event
To add ascript that dependson an event:
1. ClickInsert — Script.

Script

HE

Script name: IAdd Mew Record

— Select

Guenys: IAII j Mew
Description Created =

' W [ W F ] -3
| Calculate Hours 0E-30-1¢
Calculate Taxes Adrnin Adrmin 0B-30-1¢
Delete Record Admin Admin 0B-30-1¢
Enter Data Adrnin Adrnin 06-30-1%
Initialize Options Admin Admin 0E-30-1¢
Login Admin Admin 0B-30-15
Modify Fecord Admin Admin 05-30-1¢
tdonthiy Payr... Admin Admin 0E-30-1¢
FEE Bt Pl i Adrain e 1T
4 | ,

— General

Event: I

Iterations: |1 ;I Delay between iterations: ID _Ij Seconds

— Scheduling method

Methad: IAfter Dependencies ... ‘l

Dependencies: IDatabase iz Initialized

j kultiple Dependencies... |

Ok I Cancel | Eroperties...l Help

2. IntheScript name box, enter the name of the script that will depend on an

event.

3. IntheScheduling method box, select After Dependencies.

4. IntheDependencies box, select the name of the event. To make the script wait
on more than one event, click M ultiple Dependencies.

5. Click OK. You have now made ascript dgpend on an event.

NOTE: The previousexample showshow to add ascript that setsan event
and another script that dependsupon an event. H owever, scenarios,
executables, transactors, and delays can aso set events, and executables can be

dependent on an event.

7-54



Setting Shared Variables

Setting Shared Variables

If you are running virtua users, you can initidize shared variablesin aschedule.
A shared varisblemaintainsitsvaue acrossdl scriptsin aschedule. Each virtud user
can access and change the shared variable.

Shared variables are useful in the following situations:

» For synchronizing userswhen you need more specific coordination than a
synchronization point provides. For example, you may want to limit a
transaction so that only five usersperform it & once. In that case, you can usea
shared variable with the VU languagewai t library routine.

» For blocking auser from executing until aglobd event occurs. It isgenerdly
easier to set an event and adependency than to set ashared varigble. H owever,
if the event dependson somelogicwithinascript, you must useashared varigble.

» For counting loopswithin aVU script. If you want to set aloop for an entire
script, it iseasier to set aselector or an iteration count within the schedule.
However, if only aportion of the script loops, you can set ashared varigble to
control the number of iterations of that loop.

» For monitoring specific transaction countsand conditions. You can view shared
variableswhen you monitor aschedule, and they provide detailed information
about the progress or state of aschedulerun.

You dedareashared variable within aVU script with thekeyword shar ed. For more
information about declaring shared variables, see the VU Language Rferenee

You initidizea shared variable within a schedule. This is optional—the default value
is 0.

You manipulatethe value of a shared variable through the logic in a VU script or when
you monitor the schedule.
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Toinitidize ashared variable:
1. Click the Shared Variables button to theright of the schedule.

Shared Yariable Settings

—Mew
Wariable name: || Ldd

W pdate I

Integer value: I

LComment: I

Delete |
Bemawve Al |

0k | Cancel | Help |

2. IntheVariable name box, type the name of the shared variable.

3. Inthelnteger value box, typetheinitia vauefor theshared variable. When you
run the schedule, the shared variable is set to thisvadue.

4. Optiondly, type an explanation of the shared variable In the Comment box.

5. Click Add. Theshared variable and itsvdue gppear in the bottom portion of the
didog box. If you add acomment, the comment appears as well.

To changeashared variable:

1. Click theShared Variables button to theright of the schedule. The Shared
Variable Settings didog box appears, with alig of the shared variablesthat you
have set.

2. Click the shared variable that you want to change. The variable name and vdue
gppear in the top portion of the diadog box.

— To modify the shared variable, change its name or value andJgitkte.
— To delete the value of a shared variable, dielete.

3. Toreset all of the shared variable values to 0, which is the default initialization,
click Remove All.

4. Click OK.
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Printing and Exporting a Schedule

Designing aschedule can involve many iterations and changes. You may find it
helpful to examine aprinted view of aschedule. You can print aschedule or export
it asa.txt file.

To print aschedule:

1. Click File - Open - Schedule, and open the schedule you want to print.
2. Click File - Print.

3. Adjust the printing settings, if necessary, and click OK.

To export aschedule asa.txt file:

1. Click File - Open - Schedule, and open the schedule you want to save.
2. Click File - Export to File.

Save As HE
Save in: I {3 Rational Test 7 j | t‘ﬁl ioi-
AgstDIl [ samples Tips.tst
bin [ shilib
driver [ Sitelnfa
include ca zgabasd2
Irngr ca Template
meg E licenze. tut

RequisiteProd zqatips. bt

File name: Ilsample schedule. tat Save I
Save az lupe: IText Files [*.tat) j Cancel |

3. Select afolder. The default folder isyour current directory.

4. Enter afilenamefor the exported data. T he default file nameisthe name of the
schedule.

5. Click Save.
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Saving a Schedule
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After you have finished modifying aschedule, you should save your modifications.
A schedulethat isnot saved has an asterisk in thetitle bar.

To save aschedule:

>

Click File - Save.

T o save more than one schedule:

>

Click File - Save All.

NOTE: Ifyou click Tools —» Options, click the Create Schedule tab, then
select the Check schedule when saving box, one verification screen appears
for each schedule being saved.

T o save aschedule under adifferent name:

1.

2.

Click File - Save As.

Save As

Mame:

Description: =

MNaotes:

Ok I Cancel | Help |

Typeanew namein theName box.

If the schedulewith that name aready exists, awarning didog box askswhether
you want to overwrite the existing schedule.

Optionaly, type adescription. If you have many similar schedules; it isuseful to
add adescription. Thisdescription gppearswhen you click File - Properties.



Checking a Schedule

4. Optiondly, type anote. If you have many smilar schedules, it isuseful to add a
note.

NOTE: Description and N otes are both fieldsthat you can display when
you create aquery. For information about creating queries, seethe Usng
Rationa Raba manud.

5. Click OK.

Checking a Schedule

While you are working on aschedule, you might changeit so that it will not run
correctly. For example, you might insert ascript into aschedule beforeit isrecorded.
Although LoadT est automaticaly checks aschedule beforeit runs, you can check a
schedule a any timeto correct problemswithout actudly runningit.

LoadT est checksaschedule for many kinds of errors, including the following:

» Theschedule containsascript that existsin the repository but isempty. To
correct this problem, record or create the script with Robot.

» Thescheduledoesnot contain any user groups. A schedule mugt have a least
one user group to run.

» Theschedulecontansan empty user group. Either deletethe user group or add
scriptsand other itemsto it.

» Auser group containsan empty scenario. Either deletethe scenario or add items
toit.

» Theschedule containsaselector that isempty.

To check aschedule:

» ClickRun - Check Schedule.

LoadT et displays any problemswith the schedule in aseparate window.
NOTE: You can set options so the schedule is checked automatically whenever

you saveit. To check the schedule automaticaly, click Tools — Options, click the
Create Schedule tab, then select the Check schedule when saving check box.
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Checking Agent Computers

If you are running users on Agent computers, it isagood ideato check the Agents
before you run the schedule. Thisway, you can determine whether any problems
exist before you run the schedule.

When you check Agent computers, LoadT est ensuresthat:

» All of the Agent computers scheduled for the users actudly exist. For example,
if you incorrectly typed the name of an Agent computer, LoadT est notifies you.

» TheAgent computersare avalable and running.

» TheAgent softwareisrunning. The same release of PerformanceStudio
software must be instdled on both the M agter and the Agent computers.

To check the Agent computers:
» ClickRun - Check Agents.
LoadT et displays any problemswith the Agent computersin aseparate window.

Controlling Runtime Information of a Schedule

LoadT est lets you control the way ascheduleruns. Thefollowing list describesthe
types of runtime settings that you can change:

» How users are started—either all at once or in groups.
» The criteria for whether a schedule passes or fails.

» The order in which the user groups run.
>

Timing information such as how long the run should be, how long to take to
initialize the system, whether to suppress timing delays, and whether to initialize
timestamps for each script.

» The number to feed to the random number generator.
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To set the runtime settings for a schedule:
1. Click theRuntime button to theright of the schedule.

— Start group information————————— —Schedule pazz ciiteria

W Schedule ran bo completion

¥ All uzers completed normally

Humber ta start &t & bime: I‘I = ¥ AllGUI scripts returned success
—Executionorder————————— ~ Time infomation———————————————

& Sequential Diuiration of rur: ID _I:j

¢ Balanced

" Custam el | Initialization time: IBUUUD _I::

v Fun fised users first B 5o g s

™ Initialize timestamps for each script

Seed: |1 _I;l ¥ Eriable IP Aliasing
QK I Cancel I Help |

2. SettheStart group information. Thisoption specifieshow many usersto start
a the sametime. You can adjust thisnumber to avoid overloading the server.
The next group of userscan start after the current group of usershasfinished
initializing. You can select one of the following:

— Start all users at once — Select this to start all users at the same time.

— Start users in groups — Select this to set the number of users to start at a
time in theNumber to start at a time box.

NOTE: Ifyou are starting users in groups, you should also set the number of
scripts that each user needs to run before the next group starts. To do this,
click theU ser Settings button to the right of the schedule, and modify the
Start Scripts box.

3. Set theSchedule pass criteria. This option determines what the LogViewer
lists as a “passing” schedule. If the schedule does not meet the criteria, the
LogViewer lists the Schedule Start and Schedule End events as “failed.” You can
select one or more of the following:

— Schedule ran to completion — The schedule ran to completion without
manual termination of the run.

— All users completed normally — All users in the schedule were able to
complete all of their assigned schedule items.

— All GUI scripts returned success — All GU | scripts passed, which means
that no verification points failed and no user action commands timed out.
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Set the Execution order. Thisoption definesthe order in which usersare
sarted, and therefore determines which user groups are executed if you run
fewer usersthan the maximum number defined. You can select one of the
following:

— Sequential — Runs each user as it is encountered in the schedule (from the
top to the bottom).

— Balanced — Balances the run among the user groups in proportion to the
schedule.

— Custom — Lets you select specific user groups or users to run. This option,
which applies to fixed user groups only, can be useful for troubleshooting.
For example, if a script does not work, and that script is used only by the
Accounting group, you can run that group only. ClickDleéine button to
run a particular user or user group, and then @b to add that user or
group to the execution list.

NOTE: You can also temporarily disable a fixed user group by setting the
number of users to 0. Right-click on the user group, €licerties, and set
Number to 0. LoadTest ignores the user group when you run the schedule.

Run fixed users first — Runs the fixed user groups before the scalable user
groups, regardless of the execution order. If your user groups are all fixed, this
option has no effect.

Assume that you have defined four user groups with a total of 101 users, and you
have the following schedule:

Schedule I Event Dependencies | Lser Groups
[=}- 68 User Groups
e gvi'ﬂ End of Month Accounting: 1 uzer(z) el
E gvtﬂ Accounting: 20 uzerz) User Seftings
gutﬂ Data Entry: 30 uger(z] Runtire

gg Sales: 50 uzer(z) .
Wi Termination

Shared Vaniables




Controlling Runtime Information of a Schedule

Although your schedule contains 101 users, you want to run it with only 10
users. Thefollowing table lists how the execution order affectswhich usersare

run:

If you select You run these user groups

Sequential 1 End of M onth Accounting
9 Accounting

Balanced 2 Accounting
3 DaakEntry
5Sdes

Balanced and Run Fixed Users First | 1 End of Month Accounting
2 Accounting
3 DaakEntry
4 Sdes

5. SettheTime information. Thisoption specifiesthe maximum amount of time
for the schedule to run, how long you want to alow for usersto initidize,
whether to include timing delays, and whether to keep the timestamps from
script to script or to reset them for each script. You can select one or more of the
following:

Duration of run — Specify the maximum number of seconds for the
schedule to run. If you select 0, no time limit is imposed on the schedule
run.

Initialization time — The maximum number of seconds for all users to
confirm that they completed initializing. If you have changed the number
of start scripts, make sure that you set this time high enough.

Suppress timing delays— Runs a schedule very quickly because all timing
delays in virtual user scripts are suppressed. T his choice is useful if you are
testing aschedule to see whether it runs correctly and you are not interested
in the timing delays. N ote, however, that this creates a maximum workload
on the server, Master, and Agent computers. Do not suppress timing delays
if you are running a large number of virtual users.

Initialize timestamps for each script — Indicates whether timestamps are
carried over from script to script or are reinitialized with each virtual user
script.

6. IntheSeed box, select a seed number. LoadTest uses this seed to generate the
random numbers for selectors and shared access in datapools.

7-63



Designing Schedules

7. IntheEnable IP Aliasing box, click to use IP diasing. Thismakeseach virtua
user have adifferent source | P address. T hisoption hasmeaning only if you are
runningH T T P scripts, and your system administrator hasset up your computer
to use IP diasing. For information on setting up 1P Aliasing, see Appendix B,
CanfiguringMage and Agant Computers

8. Click OK.

Controlling How a Schedule Terminates

LoadT est letsyou set the conditionsthat force ascheduleto terminate. For example,
you may want to stop ascheduleif you discover tha alarge number of usersare
completing abnormadly, indicating that something iswrong with the run.

T o control how aschedule terminates:

1. Click theTermination button to theright of the schedule.

Termination Setlings HE

— Termination options

& Teminate after completion of nest emulation cormmmand

& Teminate after completion of the: script

Cleanup-time: 30 =i

— Uszer termination count:

Tiotallcamplete: I1 _Ij ¥ Usze masimum users
Wormal complete: I1 _lj W Use masimum ugers
Shnommal complete: I‘I _|j W Use masimum users

Scripts complete: ID _|:j
ok I Cancel | Help I

2. Under Termination Options, select what happensif you manualy stop the
schedule when it isrunning. You can select the following options:

— Terminate after completion of next emulation command — Each user
exits after the next emulation command finishes. This option usually stops
arun quickly.

— Terminate after completion of the script — Each user exits after the
current script finishes. If you select this option, enter a larger value for the
Clean-up time.
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— Clean-up time — Enter the number of seconds allowed from the time a
termination is requested to the time LoadTest forces the termination of a
user.

Set theJ ser termination counts. When you run a schedule, as the virtual users
log off, you may no longer be interested in measuring the workload. For
example, if you run a schedule with 1000 users, after 700 users log off, you may
no longer be interested in measuring the system response and you may want to
terminate the schedule to save time. This option lets you set the number of users
and the number of scripts that, when complete, trigger the termination of the
schedule.

— Total complete — Enter anumber of users. When that number completes,
the schedule terminates. If you seldse maximum users, the schedule
terminates when all users finish.

— Normal complete — Enter a number of users. When that number
completes successfully, the schedule terminates. If you skdect
maximum users, the schedule terminates when all users finish.

— Abnormal complete — Enter a number of users. When that number
completes abnormally, the schedule terminates. If you sésect
maximum users, the schedule terminates when all users finish.

— Scripts complete — Enter anumber of scripts. When that number of scripts
finish running, the schedule terminates. A value of 0 means that no limit is
placed on the number of scripts, and the schedule terminates when it has
finished running all of the items in it.

NOTE: The VU library routines that generate random numbers are
negexp, r and, anduni f or m For more information about these routines,
see the/U L anguage Rdarence

Click OK.
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Running a Schedule

When you run aschedule, each user executesitsassigned scheduleitems. Theresults
of running the schedule are stored in logs. After you run the schedule, you can run
reportsto anayze the datastored in the logs and display run resultsin the form of
graphsand charts.

Torun aschedule:

1. Click Run - Schedule.

Run Schedule

— Schedule information

Name: Isample schedule LChange... |

License |nformation

Humber of users: ISD _I:j Max Mo, GUI Users I'IUUU

Max Users: Scalable to 2000 License
Lirnit Max. Mo, Yirtual Users I‘I 00a

— Log Information

Build [Buid 1
Log Folder: Isample schedule Change... |
Log: IUsers a0 #01|

— Resource Monitoring

¥ tonitor resources Update rate [zec): |5 _lj
0K I Cancel I Dptions.... | Help |

2. To changethe schedule, click the Change button. The Open Schedule diaog
box appears, from which you can select adifferent scheduleto run.

3. Enter the number of usersthat you want to run in the Number of users box.
The didlog box displaysthe number of virtua and GU | usersthat your license
permits.

If ascheduleincludesboth fixed and scaable user groups, the fixed user groups
areassigned firgt. So, for example, if your scheduleincludesoneuser group fixed
a 10 users, and you run 100 users, 10 usersare assgned to thefixed user group,
and the remaining 90 users are distributed among the scaable user groups.
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The name of the Log Folder isbased on the schedule, and theLog Name is
based on the number of usersand the number of timesyou have run the
schedule. For example, if you run the sample schedule three times, with 10
users, 15 users, and 20 users, dl threelogswill bein the sample schedulefolder.
Thelog nameswill be Users10# 01, U sers15# 02, and U sers 20 # 03.
Therefore, thelog name U sers 20 # 03 indicates that thisisthethird timeyou
have run the schedule, and the schedule isbeing run with 20 users.

To changethelog folder or log name, click the Change button.

If you plan to monitor resources, select the M onitor resources check box. T his
option letsyou monitor your computer resource usage when you play back the
schedule and then graph this usage dataover the corresponding user response
timeswhen you anayze your results.

To changetherate a which the views get updated, type anew updateintervd in
theUpdate Rate box. Thelower theintervd, the faster the update.

Click the O ptions button to change the optionsthat gopear when you monitor
the schedule.

Click OK. LoadTest displays aPreparing to Run window similar to the
following:

I Messages from running schedule: "sample schedule’ |- [O] ¥]
e =

Build Mame: Build 1
Log Folder Mame: sample schedule
Log Mame: Users 20 #01

Checking Schedule ...
0 warmning(s], 0 emors)
Compiling Scripts ...
Calculate Hours
Calculate Taxes

Add Mew Record
odify Record

Delete Record

Read Recaord

0 warning(z). 0 emor(z)
Initializing LoadT est schedule n...

[Cancel

LoadT est checksthe schedule, and compiles any uncompiled or out-of-date scripts.

To cancel the schedule run while LoadT et is checking the schedule, click Cancel.

After LoadT est checksthe schedule and compilesthe necessary scripts, it minimizes
the Preparing to Run window. At this point, you cannot cancel or dismissthis
window. To stop therun, click Run - Stop Schedule.

For information about monitoring aschedule asit runs, see Chapter 8, M anitaring
Schedules
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»»» CHAPTER 8

Monitoring Schedules

This chapter discusses how to monitor aschedule. It includesthe following topics:

vV vV v v Yy v VvV Y VvV VvV Y VY VY VY

About monitoring schedules
Displaying the schedule views
Displaying ahistogram
Displaying the user views
Displaying the Shared Variables view
Displaying the Script view
Displaying the Sync Pointsview
Displaying the Computer view
Displaying the T ransactor view
Displaying the Group views
Filtering and sorting views
Changing shared variable information manualy
Debugging ascript

Changing monitor defaults

Controlling the schedule during arun
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About Monitoring Schedules

Progress bar; pull
down to resize

Overall schedule
view

Standard
histogram view

Com pact user view — | R ——

8-2

While ascheduleisrunning, you may want to monitor its progress. M onitoring a
schedule letsyou not only confirm that aschedule is progressing successfully, but
adso letsyou discover potentia problemsearly in the run so you can interveneif
necessary. You can suspend and regtart virtua users, change the values of shared
variables, and release userswaiting on synchronization points.

LoadTest's monitoring tools provide you with up-to-date information that is
dynamically updated as the schedule runs. This information includes:

» The number of commands that have executed successfully and the number of
commands that have failed.

» The general state of the users: whether they are initializing, connecting to a
database, exiting the schedule, or performing other tasks.

» Whether any users have terminated abnormally.

When you run a schedule, LoadT est displays the monitoring information in a
Progress bar and in views. The Progress bar gives you a quick summary of the state
of the run and cannot be changed. You can change the views, however, to provide
summary information or detailed information about each user. The following figure
shows the Progress bar and the default views:

o [l sl - Pshicnanll L rusad | sl
Fle e fon Boeeos - [ook  gheekes  Hep
[aBE We P Gaes W roaama o m
.- EWEI -
LI BT R

= L haduie - Ueosl

Heady i




About Monitoring Schedules

The Progressbar letsyou quickly assess how successfully the scheduleisrunning.
The Progress bar providesthe following information:

>

>

>

>

Users — The total number of users in the run.
Active — The number of user that are neither suspended or terminated.
Suspended — The number of virtual users in a paused state.

Abn.Term — The number of users that terminated without completing all of
their assigned tasks.

Normal Term. — The number of users that completed their tasks successfully.

Time in Run — The time the schedule has been running, expressed in
hours minutes ssonds

%Done — The approximate percentage of the schedule that has completed.

LoadTest also displays three views of the running schedule:

>

The Overall Schedule view, which displays general information about the status
of users. For more information, sBéplayingthe ScheduleVievson page 8-4.

The Standard Histogram view, which is a bar chart that provides a general idea
of what tasks the users are performing. For example, some users might be
initializing, some users might be executing VU code, and some users might be
connecting to the database. This chart shows the number of users in each state.

LoadTest displays the Standard Histogram view by default. However, if your
users are running GU | scripts, or if you are testing SQL database or Web
performance, you may want to display a bar chart specifically geared to those
tests. For more information, sBeglayingtheHisogram Vievson page 8-5.

The Compact user view, which displays information about the current state of
the users. In this view, you can click on a particular user to display additional
information about that user or control its operation. For more information, see
DiglayingtheU s Viewnson page 8-12.
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Displaying the Schedule Views

The schedule views are very smilar to the actud schedule tha you have designed.
Columnsshow you which iteraion isbeing executed and what percentage of the
usersin agroup are currently in ascript or aselector.

To display aschedule view:
1. Click Monitor - Schedule.
2. Select one of the schedule views:

— Overall — Use this view to display general information about the status of
the schedule. LoadTest displays this view by default when you run a
schedule. The following figure shows an Overall schedule view:

Schedule Iteration | Users Inside
= gg "|
|_:_| gvg Accounting: 20.000% 0%
Calculate Hours: 1 time(g] 0%
Calculate Tawes: 1 time(s) 0%
= Sutﬂ Diata Entrye: 30.000% 0%
* 0%
310 100%
Add New Record: 1 time(s], 2 wt. 0%
------- Moadify Record: 1 timefs), 7 wt. 11 100 %
------- Delete Record: 1 timefs), 1 wt. 0%
=82 Sales: 50.000% 0%
[+]--2mT Set Up Database Application: 1 time(s) 0%
Fead Record: 1 time(z] 0%
[+]--Z8Z Scenarios

The Overall schedule view is similar to the actual schedule that you have
designed. However, it contains two additional columns:

Thelteration column shows how many iterations are in the schedule item
and the iteration in progress, averaged over all users currently executing that
schedule item.

For example, 3/10 indicates that, for the users currently executing that
schedule item, on the average, the users are executing the 3rd of 10 total
iterations.



Displaying the Histogram Views

The Users Inside column showsthe percentage of usersthat are currently
executing each portion of the schedule. T he percentage next to the user
group showsthe percentage of tota usersthat have been assigned to the
group and have not yet exited the schedule. T he percentage next to the
itemswithin auser group, however, shows the percentage of userswithin
that group that are executing that item.

For example, if the Sdesuser group contains 50 percent of the tota users,

theU sersinside column for that group is50 percent. If dl usersin the Saes
group areexecutingtheRead Recor d script, theU sersinside column for
that script is 100 percent.

User — U se this view to display the exact schedule progress of a particular
user. The following figure shows a U sers schedule view:

i Schedule - Users [_[O] x|

Schedule State Iteration

a8 User Groups

|_—__| gvg Accounting: 20.000%

[ g Accounting[1] W ait Sk or Sync

[ g Accounting[2] Wait Sk or Sync

82 Data Eniry: 30.000%

PLL 1. T

Displaying the Histogram Views

The histogram views group the users into various states, such as exiting and
initializing. U se a histogram view to display a bar graph of how many users are in
each state.

To display a histogram view:

1.
2.

Click Monitor — Histogram.

Select one of the histogram views:

Standard — Data is grouped in a general way. Select this histogram if you
want a general overview of the user states.

GUI — Data is grouped appropriately for tests that run GUI scripts.
SQL — Data is grouped appropriately for tests that access SQL databases.

HTTP — Data is grouped appropriately for tests that access Web servers.
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— |IOP — Datais grouped appropriately for tests that access IIOP servers.

— Custom — Data is grouped according to your needs. For information about
customizing a histogram, s€nfiguring Cugam Higogamson page 8-36.

The following figure shows a Standard histogram:

- N IR - -]

=

il ] SEnor Conje Cresttmac el

In this histogram, seven users are in the Quiet state and three users have exited.
The following sections describe the different types of histograms that you can
display.

Standard Histograms

In a Standard histogram, which is displayed by default, data is grouped in a general
way. The following table describes the bars in a Standard histogram:

Bar Name Description

Ungarted The processassociated with theuser hasnot started. If you seethisstae
for awhile, you have probably started usersand scriptsin groups. U ntil
agroup completesinitidization, subsequent groupsarein this sate.

Init U sersthat areinitidizing.

Quiet U serstha arethinking, delaying, or suspended, or waitingon ashared
varigble or synchronization point.

Server Statesrelated to communicating with the server.
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Bar Name

Displaying the Histogram Views

Description

Code

U sersthat are executing VU or SQABasic code.

Overhead

Statesrelated to run overhead. These states are GetT ask (getting the
next schedule task), InitScript (initidizing ascript), Match (pattern
maching), and Read_Shv (reading ashared varigble over the network).

GUI

U sersperforming GU I-related operations.

GUI Histograms

U serstha havefinished the schedule, with either normad or abnorma
termination.

A GU I histogram displaysinformation pertinent to teststhat run GU | scripts. The
following table describesthe barsin aGU | histogram:

Bar Name

Description

Init

Usersthat areinitidizing.

Input

U sersthat are typinginput.

WaitApp

U sersthat are waiting on an gpplication output.

Quiet

U sersthat are delayed.

Code

U sersthat are executing SQABasic code.

Overhead

Statesrelated to run overhead. These states are GetT ask (getting the
next schedule task) and InitScript (initializing ascript).

Other

All other states.

Exit

U sersthat havefinished the schedule, with either norma or abnormal
termination.
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SQL Histograms

A SQL histogram displaysinformation pertinent to teststhat access SQL databases.
The following table describesthe barsin aSQL histogram:

Bar Name Description

Init U sersthat areinitidizing.

Connect U sersthat are waiting to connect to the database server.

Exec U sersthat are executing VU sql pr epar e or sql exec statements.

Query U sersthat are wating on the results of aquery.

Quiet U serstha arethinking, delaying, or suspended, or watingon ashared
varigble or synchronization point.

GUI U sersthat are performing GU |-related operations.

Other All other states.

Exit U serstha have finished the schedule, with either norma or abnorma

HTTP Histograms

An HTTP histogram displaysinformation pertinent to teststhat accessWeb servers.
The following table describesthe barsin an HT TP histogram:

8-8

termination.

Bar Name Description

Init Virtud usersthat areinitidizing.

Connect Virtuad usersthat are waiting to connect to the Web server.

Send Virtud usersthat are sending datato the Web server.

Recv Virtud usersthat are waiting for datafrom the Web server.
Linespeed Virtud usersthat are being artificidly delayed to achieve a specific

network linespeed.



Bar Name

Displaying the Histogram Views

Description

Quiet

Virtua usersthat are thinking, delaying, or suspended, or waiting on a
shared variable or synchronization point.

GUI

Virtud usersthat are performing GU I-related operations.

Other

All other states.

Exit

IIOP Histograms

Virtud usersthat have finished the schedule, with either norma or
dbnorma termination.

An [1OP histogram displaysinformation pertinent to teststhat access11OP protocol.
The following table describesthe barsin an 11OP histogram:

Bar Name

Description

Init

Virtud usersthat areinitidizing.

Bind

Virtud usersthat are obtaining an object reference.

Connect

Virtud usersthat are waiting to connect to the server.

Invoke

Virtud usersthat are invoking aremote operation.

Quiet

Virtua usersthat are thinking, delaying, or suspended, or waiting on a
shared variable or synchronization point.

GUI

Virtud usersthat are performing GU I-related operations.

Other

All other states.

Exit

Virtud usersthat have finished the schedule, with either normal or
gbnormad termination.

Zooming In on Histogram Bars

Each bar in ahistogram showsasummary stae that containsindividua states. You
can zoom in on abar to see abreakdown of how many usersare in each state.

To zoom in on ahistogram bar:

» Double-click on abar that containsusers. A window gppearstha displaysthe
individuad states.

NOTE: To restorethewindow to itsorigind state, click View — Reset.
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The following figure shows an expanded histogram, after you have clicked on the
Quiet bar:

Seven usersareclassfied asQuiet. The expanded histogram showsthat fiveusersare
in the Think gtate, and two arein the TransD elay State.

Theindividua gtatesin the histogram barsare asfollows:

This bar Indicates that
Bind Virtud usersthat are obtaining an object reference.
Cleanup A virtud user is cleaning up (process cleanup) before exiting.

CPU_Delay A virtud user isemulaingaCPU (client application) delay before
submitting acommand to the server.

Connect A virtud user is executing aconnect emulation function.

Disconn A virtud user isexecuting adisconnect emulation function. H owever,
the client has not yet disconnected.

Delay Avirtud user isexecutingthe VU del ay routine, or aGU | user is
executing the SQABasic Del ayFor () command.

Exit Avirtud user hasexited.

ExitSQABasc | A GUI user hasfinished executing an SQABasic script.
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(Continued)

This bar Indicates that

ExternC Avirtud user isexecuting an externd C routine caled from within the
script.

GetTask Avirtud or GU | user iswaiting to be assigned its next schedule task.

Keys A GUI user iskeystroking.

Init Avirtud or GU | user isbeinginitidized (processinitidization).

InitScript A virtud user is preparing to execute ascript.

Invoke Virtud usersthat are invoking aremote operaion.

Match A virtud user isexecutingt ux_pr ecv patern-matching code while
the user iswaiting for completion of the server’s response.

Read_Shv Avirtual user is running on an Agent computer and reading a shared
variable from the Master computer.

RecvDelay Avirtual user encountered a linespeed delay when receiving.

SchedDelay Avirtual or GU | user is executing a delay that you set in the schedule.

SendDelay Avirtual user encountered a linespeed delay when sending.

Sending Avirtual user is sending data withhart p_r equest orsock_send
emulation command.

ShvBlock Avirtual user is temporarily blocked while trying to obtain exclusive
access to change the value of a shared variable.

SQABasic A GU I user is executing SQ ABasic code.

SQL_Exec Avirtual user is executing or preparing a SQ L commsqldexec or
sql pr epar e) and waiting for the server to complete the operation.

StartApp A GU I user is starting an application within a GU | script.

Suspend Avirtual user has been suspended.

TestCase Avirtual user is executingest case oremrul at e command.

Think Avirtual user or a GU | user is thinking before submitting a command
to the server.

TransDelay Avirtual user or a GU | user is delayed waiting for the next transaction.

Tuxedo Avirtual user is executing a TUXEDO emulation command and

waiting for the server to complete the operation.
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(Continued)

This bar Indicates that

Ungarted Theprocessassociated with theuser hasnot started. If you seethisstate
for awhile, you have probably started usersand scriptsin groups. U ntil
agroup completesinitidization, subsequent groupsarein this sate.

VU _Code A virtud user isexecuting VU code unrelated to user emulation
commands. For example, the user may be accessing adatapool or
performing logic that you added to the script.

WaitResp A virtud user iswaiting for completion of the server’s response (a
receive emulation command).

WaitShvSync | Avirtual user is waiting on an event in a schedule, waiting to be
released from a synchronization point, or executingvdiet routine,
but the event has not yet occurred.

WaitObj A GU I user is waiting for a window or control to appear.

Displaying the User Views
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The user views display the status and detailsof GU | and virtuad user operaions.
Digplay one of the user viewsto see the status of individua users.

Todisplay auser view:

1. Click Monitor - User.

2. Select oneof the user views

— Full = Contains complete information about all users.

— Compact —Contains summary information about all users. This isthe most
efficient user view to use when you are running Agent computers.

— Results — Contains information about the success and failure rate of each
VU emulation command.

— Source — Displays the line number and the name of the source file being
executed.

— Message — Similar to the Compact user view, but also displays the first 20
letters of text from the VWi spl ay library routine.



Displaying the User Views

Thefollowing items gpply to dl user views:

» Tomaketrackingcertain userseasier, you can changewhich usersare displayed.
For moreinformation, see Filtaingand SartingViewson page 8-27.

» When you display auser view, you can aso display the script that the user is
currently running. Simply double-click on thenumber in thefirst column, next
to theuser. LoadT est displaysthe script. For moreinformation, see Digplaying
the Saipt View on page 8-18.

» When auser terminates abnormaly, LoadT est writes amessage steting the
reason for termination to the running Schedule window. You can view this
message from any user view. Right-click on theterminated user, and then select
theView Termination Message option.

A user that terminates abnormadly can be easily identified in the user views
becauseitsExited state isdisplayed in red.

The rest of thissection describes and gives examples of each user view.

Compact User View

The Compact user view contains summary information about dl users. The
following figure shows an example of a Compact user view:

= Uszer View - Compact H =]
GLOUpS Script State Time
Schedule Computer

1 Accounting|1] MASTERJO1] Calculate : Thinking : 00:00:00
2 Accounting)?] MASTERJOZ2] Calculate ;| Thinking : 00:00:01
3 Data Entry[1] MASTER[D3] Exited

4 Data Entry[2] MASTER[D4] Exited

5 Data Entry[3] MASTER[DS] Exited

5 Sales(] MASTERJOG] Exited

v Salesf2] MASTERIOZ] Exited

H Salesf3] MASTER/O8] Exited

H SalesH] MASTERI09] Exited

10 |Salesfs] MASTER[10] Exited

The Compact user view displaysthe following information:

» Groups— Contains information about the user group. Btfedule column
displays the user group to which the user belongs, as well as a number
identifying the individual user within the group. This identification remains
constant throughout the run. TBemputer column displays the computer on
which the user is running.

» Script — The script that each user is running. In this example, both Accounting
users are running th@al cul at e Hour s script.
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>

State — The state that the user isin. In this example, two users are thinking and
eight users have exited the run. If a user has terminated abnormally, LoadT est
displays the wordxited in red.

Time — The time each user has been in that state. In this example, the
Accounting[2] user has been thinking for 1 second.

Results User View

The Results user view contains information about the success and failure rate of each
VU emulation command. The following figure shows an example of a Results user
view:
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In addition to the information displayed in the Compact user view, the Results user
view contains the following information:

>

Command — The VU emulation command that is executing. In this example,
the two Accounting users are executing the VU emulation command
sql nrecv.

Streak — Succession of successes or failures of VU language emulation
commands. For example, 4 successes indicates that 4 emulation commandsin a
row have been successfully executed.

Failure Rate — The number of failures in the last ten VU emulation commands,
the number of failures in the current script, and the number of failures overall.



Displaying the User Views

Source User View

The Source user view displaysthe line number and the name of the sourcefile that
isbeing executed. T he following figure shows an example of a Source user view:
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In addition to the information displayed in the Compact user view, the Source user
view containsthe following information:

>

Command — The VU emulation command that is executing. In this example,
the two Accounting users are executing the VU emulation command
sql nrecv.

Source — Generally the same as the script. However, ifa GU | script calls another
script, or if a VU script contains an include file, the called script or the include
file is displayed.

Cmd Count — The number of VU emulation commands that have been
executed in the current script. This number helps you distinguish between
executions of the same command on different loop iterations. In this example,
the first user is on line 37 and the command countis 4. Ifline 37 is part of aloop,
the next time LoadTest executes that line, the line number is the same but the
command count increases.
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Message User View

The M essage user view issimilar to the Compact user view, but it dso displays
messagesfrom theVU di spl ay library routine. If you have added thisroutineto a
VU script, you may want to show thisview.

The following figure shows an example of aM essage user view:
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In addition to theinformation displayed in the Compact user view, the M essage user
view containsthe following information:

» Message — Text displayed from a running VU script. If the user executes a
VU di spl ay library routine, the first 20 characters of its text appear here, and
remain until they are overwritten by the ndktspl ay routine.

Full User View

The Full user view contains complete information about all users. The following
figure shows an example of a Full user view:
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In addition to theinformation displayed in the Compact user view, the Full user
view containsthe following information:

» Type —Whether the user is a virtual user or a GU | user.

» Command-The VU emulation command that is executing. In this example, all
users are executing the VU emulation commsagtexec.

» Source —Generallythe same as the script. However, ifa GU | script calls another
script, or if a VU script contains an include file, the called script or the include
file is displayed.

» Cmd Count — The number of VU emulation commands that have been
executed in the current script. If this script is part of a loop, the next time
LoadTest executes that line, the line number stays the same but the command
count increases. Thus, the command count helps you distinguish between
executions of the same command on different loop iterations.

» Streak — Succession of successes (S) or failures (F) in the entire schedule run.
For example, S21 means that 21 emulation commands in a row have been
successfully executed from the time the schedule began running.

» Failure Rate — The number of failures in the last ten emulation commands,
the number of failures in the current script, and the number of failures overall.

Displaying the Shared Variables View

The Shared Variables view lets you inspect the values of any shared variables that you
have set in your schedule or script.

To display the Shared Variables view:
» Click Monitor - Shared Variable.

The following figure shows a Shared Variables view:

I Shared Yariables =] E3
Users
Hame Value Waiting
sh_var2 0 0
sh_var3 0 0
sh_vard 0 0
shared_var 0 2
L | 2l

This view shows the name of each shared variable, the value of the variable, and the
number of users waiting for the shared variable to reach a certain value.
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You can changethevaue of ashared variable from thisview. For information about
changing the value, see ChangngtheVaued a Shared Variableon page 8-31.

Displaying the Script View

The Script view displaysthe line of code that auser isrunning. The Script view is
useful if you want to watch the progress of auser through ascript.

To display the Script view:

1. Click Monitor - Script. LoadTest displaysalist of usersthat are running
scripts:

Select Users

Accountingll]
Accounting[2]
Data_Entru[1]
Data_Entru[2]
Drata_Entry[3]
Sales[1]
Sales[2]
Sales[3]
Sales[4]
Sales[]

[k I Cancel | Help |

2. Click the user whose progressyou want to check. To select more than one user,
hold down the cTRL key while clicking. The Script view appears:

'r I Script View: Data Entiy[1] - Add New Record.s M=l E3

|| [€<< emulate[ADD REDOD57]: script = Add New Record(42], source = Add New Record.[22] >>>

and typing
<<< emulate[ADD REDOGY]: script = Add New Record[43], source = Add New Record.[24] »>>>

and

i Errors . @ Log I

printf{"typeit?: shared sh_var2 = %d, sh_vard = %d, sh_vard = %d ‘n",sh_var2,sh_var3,sh_vard); 1

i

Single Step | Hulti-Sten | Suspend | Eezume | Termninate | Ereak Hut |

Thetop haf of the window showstwo tabs: Errors and Log. T hese tabs display the
last 100 linesof the U ser Log and U ser Error files. Thetop tab automaticaly toggles

to the last message that was written.
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The bottom hadf of the window showsthe script. The script displays, line by line,
what the user isdoing.

NOTE: Even if you have set the log levelAdl, successful emulation commands
are put into a buffer and are temporarily unavailable when you monitor a user in
the Script view. This is to increase LoadTest's efficiency. U nsuccessful
commands are displayed immediately; however, your log and error files will
contain the complete results. For efficiency reasons, only the last 100 lines of the
log and error files are displayed when monitoring the Script view.

Displaying the Sync Points View

The Sync Points view displaysinformation about the synchronization pointsthat
you have set in the schedule or tha you haveincluded in ascript. Thisview aso lets
you manualy release usersthat are waiting on asynchronization point.

To display the Sync Pointsview:

» Click Monitor — Sync Points. The Sync Pointsview gppears:.

= Sync Points M=l E3

Hame State Time Timeout — Users — =y
Arrived | toSync | Late Min_ [ Max
stressi| Empty . 00:00:15 | 00:05:00 0 10 0 00:00:00_: 00:00:00

The Sync Points view displays the following information:

» Name — The name of the synchronization point.

» State — The state the synchronization point isin. The states can be:
— Empty — No users have arrived at the synchronization point.

— Waiting — At least one user has arrived at the synchronization point, but not
all of the users have arrived.

— Released — The users are released from the synchronization point. This
column also indicates whether the users were released because they all
reached the synchronization poihttarmal), whether you have released
the users manually(onitor), or whether the synchronization points have
timed out Timeout).
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» Time — The time the synchronization point has been in the current state.

» Timeout — The timeout period that you set in the schedul&famite, if you
did not set a timeout period.

» Users—The number of users that have reached the synchronization point:

— Arrived — The number of users that have arrived at the synchronization
point before it was released.

— To sync — The number of users that must arrive to release the
synchronization point.

— Late — The number of users that arrived at the synchronization point after
it was released.

» Delay —If the release time is together, the release delay that you have set in the

schedule. If the release type is staggered, the minimum and maximum release
times.

Displaying the Users Waiting on a Synchronization Point

To display the users waiting on a synchronization point:
1. Click Monitor - Sync Points. The Sync Points view appears.

2. Right-click the name of the synchronization point, and then 8hekU sers.

Releasing a Synchronization Point
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You might decide to release a synchronization point, even though the required
number of users has not yet been reached. Subsequent users that arrive at the
synchronization point are not held. However, if you have set a restart time and a
maximum time in the schedule, the users will be delayed. So, for example, if you
release a synchronization point but have set a restart time of 1 second and a
maximum time of 4 seconds, each user who reaches that synchronization point is
delayed from 1 to 4 seconds.

To release a synchronization point:
1. Click Monitor - Sync Points. The Sync Points view appears.
2. Right-click the name of the synchronization point, and dtielease.

3. Aconfirmation message appears, asking you to confirm the releaseY &diock
No.



Displaying the Computer View

Displaying the Computer View

U se the Computer view to check the computer resources used during aschedule
run, aswell asthestatusof the M aster and Agent computersat the beginningand end
of arun.

Viewing Resource Usage During a Run

T o check computer resources used during aschedulerun:

>

Click Monitor -~ Computers. The Computer view appears.

LoadT et displaysthe computer resourcesused for each M aster and Agent computer

intherun.
[ Computer View H=l
Hame COTB:J;:H State Time Users CPU
System User Bueue Leng(Pages Inp
MASTER MASTER__ Run__. 00:00:51 7 17 82 8 0
oyl Agent Run 00:00:54 3 1} 1] 1] 1]
4 | [}

The Computer view displaysthe following information:

>

vV v v VY

Name — The name of the computer that you specified in the schedule. Master
is the local computer.

Computer Type — The type of computer: either Master, Agent, or Server.

State — The state the computer is in. When you display the Computer view
manually, it is generally in the run state.

Time — The time the computer has been in the current state. The time is
displayed inhours minutes ssonds

Users — The total number of users assigned to run on the computer.
CPU System — The percent of CPU cycles servicing the operating system.
CPU User — The percent of CPU cycles servicing user processes.

CPU Queue Length — The number of processes or threads that are ready to run
but have to wait in a queue.

This number should be 0 or very small unlessGhe System andCPU User
percentages are close to 100.
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Memory Pages Input/Sec. — The number of pages per second that are read into
memory.

Memory Pages Output/Sec. — The number of pages per second that are
swapped onto disk. This number should be considerably smaller than the
memory pages that are input.

Together, these numbers can indicate memory bottlenecks.
Memory % Used — The percentage of memory used.

Disk Transfers/Sec. — This shows the disk access speed (seek, rotation, and
transfer time) for up to four disks. If one disk is much slower than the others, it
might be fragmented. If the transfer rate peaks when the response time is down,
this also could indicate a problem with your disk.

NOTE: If you are monitoring resources for a computer that runs HP-U X or
AlX, the Disk Transfers/Sec. column will always show/a. This is because
HP-U X and AlX are unable to supply LoadTest with disk transfer
information. However, all other columns will be correct.

% Disk Used — The percent of used disk space on the monitored disk.

Delay — This lets you gauge the general state of your network. At regular
intervals, LoadTest sends a small ICMP packet to the remote computer and
times that request, in ms. This time does not include any service time used by a
user-level process on the remote computer. The time should stay relatively
consistent and quite small. Alarge number or anumber that varies widely might
indicate network problems.

Service Time — This lets you gauge the general state of your network. At regular
intervals, LoadTest sends a small TCP packet to the specified computer and

times that request, in ms. This time includes the service time for a user-level

process on the remote computer to reply to the packet. The time should stay
relatively consistent and quite small. Alarge number or a number that varies

widely might indicate network problems.

NOTE: In addition to monitoring your computer resources, you can report
on them. The Response report lets you compare your response time with
your computer resource usage.
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Graphing Resource Usage During a Run

You can graph the resourcesthat your computer uses during aschedulerun. To
graph computer resources:

1. Click Monitor - Computers. The Computer view appears.

2. Right-click acell in the Resources Used or N etwork columns, and click Add
to Graph.

Thefollowing figure shows M emory Pages Input being added to the graph:
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To change the color of an item that isin the graph:

» Right-click on the corresponding cell and click Toggle Text Color or Change
Text Color.

Toremovean item that isin the graph:

» Right-click on the corresponding cell and click Remove from Graph.
Toremoveadl itemsthat arein the graph:

» Right-click on any cell in the grgph and click Clear Graph.
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Viewing Computers at the Start or End of a Run

8-24

The Computer view appearsautomaticaly when Agent computersstart up. When dl
Agentsare up and running, the Computer view closes. When Agentsbegin shutting
down, the Computer view regppears automaticaly so you can watch the cleanup
activitiessuch astransferring filesto the M aster computer.

The Computer view includes Progress messages, which indicate when the
computer iscreating or initiaizing processes, transferring files, terminating users,
and so on.

The following figure showsaComputer view a the end of arun:

W Computer View [_ (O] x|
Hame State Time Users Progress

MASTER Clean Up : 00:00:03 14 Terminating Master server processes

sparky Clean Up : 00:00:03 6 Removed 12 result files

The Computer view displaysthe following information:

» Name — The name of the computer that you specified in the schedule. Master

is the local computer.

» State — The state the computer is in. It can be one of the following:

— Not Connected — The Master computer has not yet connected to the Agent

computer.

— Initializing — The computer is being initialized, or is transferring compiled

scripts and datapools that are out of date.

— Run —The computer is running users.

— Termination — The computer is in termination mode, waiting for users to

exit.

— Clean Up — The computer is cleaning up before exiting. This includes
transfer and removal of the result files.

— Exit — The computer has exited.

» Time — Thetime the computer has been in the current state. The time is
displayed inhaurs minutes ssonds

» Users— The total number of users assigned to run on the computer.



Displaying the Transactor View

Displaying the Transactor View

The Transactor view showsthe status of the transactorsthat you inserted into the
schedule.

To display aTransactor view:

1.

Click Monitor — Transactors.

The Transactor view containsthe following information:

>

Name — The name that you gave the transactor when you inserted it in the
schedule.

Type — Whether the transaction is Independent or Coordinated.
State — The state that the transactor is in. It can be one of the following:
— Not Started — An initial state, when the transactor has not run any users.

— Arriving — This state pertains to Coordinated transactors only. At least one
user has arrived at the sync point, but not all users have arrived.

— Active — The transactor is running at least one user.

— Inactive — The transactor is not running any users.

Users — The number of users in tieriving or Active states.
Start Time — Thetimethe transactor first entered the Active date.

Active Time - Thetotd amount of time the transactor hasbeen in the Active
state.

Transactions - The number of transactionstha are scheduled by the
transactor, but not necessarily completed by the user.

Target Rate — The rate that you set for the transactor when you inserted it in
the schedule.

Actual Rate - Therate tha the transactions are actudly running. LoadT est
cdculaesthisrate by dividing Transactions by the Active Time.

TheTarget Rate specifiesthenumber of dartedtransactors, but theActual Rate
caculatesthe number of compleed transactions. Because the transactions take
sometimeto complete, the Actual Rate will gpproach, but will not reach, the
Target Rate. However, over time and enough transactions, the Actual Rate
should become closeto the Target Rate.
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» % Late — The percent of transactorsthat were unable to begin running a the
desired time.

For coordinated transactors, thisusualy meansthat not enough usersare

availableto run the transactors. You may want to run the schedule again with
more users.

For independent transactors, thisusualy meansthat thetimeit takesto run one
transaction islonger than the time between two transactions.

If too many transactors are lae, then the target transaction rate will not be

maintained or thetransactor will not accurately smulate peaksin thetransaction
rae.

Displaying the Group Views
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TheGroup viewsshow the statusof all user groupsthat you defined in the schedule.
Both Group views show the same information, but the Schedule view showsthe

information by user group, and the Computer view showsthe information by
computer.

To display aGroup view:
1. Click Monitor - Groups.
2. Select oneof thegroups.
— Schedule — Alist of the user groups in a schedule. The following figure
shows the Schedule view:

I Group Yiew - Schedule O] =]

Group : User

Type Total Active Suspended| Abnormal Hormal
Accounting vu Z 2 1] 1] 1]
Data_Entry vu 3 0 1] 3 1]
Sales vu a3 0 1] a 1]

— Computer — Alist of the user groups assigned to the same computer. The
following figure shows the Computer view:

B Group View - Computer [_ O}
| User
Group —
Type | Total | Active [Suspended| Abnormal | Hormal
MASTER vu 10 10 i




Filtering and Sorting Views

The Group views contain the following information:

» Type —Thetype of usersin the group, either VU, GU I, or Mixed. AMixed user
group appearsin a Computer view when a computer runs both GU I and virtual
user groups.

» Total — The total number of users in the group.
» Active — The number of users in the group currently running.
» Suspended — The number of virtual users in the group that are suspended.

» Abnormal — The number of users that terminated without completing all of
their assigned tasks.

» Normal — The number of users that completed their tasks successfully.

Displaying the Usersin a Group
To display the users in the groups:
1. Click the user in the left column.
2. Click the right mouse button to display the shortcut menu.

3. Click See users.

Filtering and Sorting Views

This section discusses how to customize a view. For example, you can sort users in
various ways, or you can filter users and groups so that only certain information is
displayed.

Sorting the Users Displayed in a User View

While displaying a user view, you may want to see the usersin a particular order. For
example, you can sort the users alphabetically, or you can sort them in the order in
which they started.

To change the order in which the users are displayed:
1. Click Monitor - User.
2. Select one of the user views:
— Full = Contains complete information about all users.
— Compact — Contains summary information about all users.

— Results — Contains information about the success and failure rate of each
VU emulation command.
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— Source — Displays the line number and the name of the source file being
executed.

— Message — Similar to the Compact user view, but also displays the first
20 letters of text from the VUi spl ay library routine.

3. Select acolumn under ttsehedule or Computer heading:

I User View - Compact [_ (O] =]

1 GIOUPS e Script State Time
dule Computer

1 Acco MASTER[D1] Calculate : Get Task ! 02:39:33

2 Acco MASTER[DZ] C 02:55:53

5 Data MASTER[D3]

4 Data MASTER[D4]

5 Data MASTER[DS]

[ ale MASTER[DG]

7 MASTER[D?]

g MASTER[OS]

] MASTER[09]

10 MASTER[10] Exited

4. Click the right mouse button. The shortcut menu appears:

4 gchedgle Order e Script State Time
i Accou i e N ST Calculate ; Get Task: 03:32:51
2 Acco Schedule Groups R[02] Calculate : Get Task: 03:32:51
B Data H Computer Groups R[03] Exited
& Data F RJ04] Exited
2 Da MASTER[05] Exited
5 a MASTER[06] Exited
v MASTER[07] Exited
8 MASTER[08] Exited
9 MASTER[09] Exited
10 a MASTER[10] Exited

5. Select the order to sort by:

— Schedule Order — The order in which the user group appears in the
schedule.

— Execution Order — The order in which the users are started.
— Schedule Groups — Alphabetical listing of schedule groups.

— Computer Groups — Alphabetical listing of computer groups.
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NOTE: The current sort order is unavailable. In this example, Execution
Order is unavailable because it is the sort order being used.

Filtering a User View

When you display auser view, you can filter users so that only certain users appear.
Thisisuseful if your schedule contains many usersand you want to focuson the
progress of afew of these users.

Including and Excluding Selected Users

For example, you can select certain usersand include or exclude them from aview.
To changewhich usersare displayed in auser view:

1. Click Monitor - User.
2. Select the user view you want to filter.

3. Select asinglerow or consecutive rows by clicking on the number in thefirst
row.

4. Click theright mouse button to display the shortcut menu.

5. Click Filter users.

Suzpend

R esume

Teminate

Debug

Break Out  »

Filter Users »
= Exclude

Byalue...

— If you clickInclude, only the users that you selected are displayed.

— If you clickExclude, all users except those that you selected are displayed.

Filtering a User by Value

You can filter a user on any value that will stay constant during the run, such as the
name of its group, the type of script it is running, or the name of the computer it is
running on.
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For example, you might be running atest with 200 virtua usersin the Accounting
user group, 300 virtud usersin the Data Entry user group, and 500 virtuad usersin
the Sdesuser group. You want to see only the DataEntry users. You can filter the
group so that LoadT est displays only the group with the “Data Entry” value.

To filter a user by value:
1. Click Monitor - User.
2. Select the user view that you want to filter.

3. Click theSchedule, Group or Type heading, and click the right mouse button
in any cell in the view. N ote that even if you click a cell in another column, the
column whose heading you clicked remains highlighted. You can filter only on
the values on the highlighted column.

4. Click Filter users — By Value.

Filtering HE
 Suing: [ -] © Include

¢ Exclude

| ] I Cancel | Help I

5. Select a string in thgtring box, and click eithemclude or Exclude.
6. Click OK.

Filtering a Group View

If the Group view displays many columns, you can filter out some columns to
provide more room to view the columns that you want to see. You can filter a group
on any value that will stay constant during the run, such as the name of the user
group or the type of script.

To filter a Group view:
1. Click Monitor — Groups.
2. Select the group view that you want to filter.

3. Click theGroup or Type heading, and click the right mouse button to display
the shortcut menu.
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4. Select Filter by Value from the shortcut menu.

Filtering HE
 Suing: [ -] © Include

¢ Exclude

| ] I Cancel | Help I

5. Select agringin the String box, and click either Include or Exclude.
6. Click OK.

Restoring the Default Views

If you have zoomed in on ahistogram bar, filtered aview, or changed the widths of
acolumnin aview, you may want to restorethebar or viewsto their origina settings.

Torestoreaview to itsorigind setting:

1. Digplay theview that you want to restore.
2. ClickView — Reset.

Changing the Value of a Shared Variable

You can change the vdue of ashared variable when you are monitoring aschedule.
To changethe vaue of ashared variable:

1. Click Monitor — Shared Variable.

I Shared Variables =1
Users
Hame Value Waiting
sh_var2 0 0
sh_var3 0 0
sh_vard 0 0
zhared_var 1] z
L | 0
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4.

Double-click the variable name, or click the right mouse button and select
Change Value from the shortcut menu.

Change Shared Yariable ¥alue HE
Walue of sh_war2: I 1]
Operator
- . (] - @ = |

0K I Cancel | Help I

If the shared variable isread only, type anew vauein the Value of box.

If the shared variableisbeing dynamicaly updated, however, you cannot smply
typein anew vaue. By the time you read the vaue, determine the new vaue,
and changeit, avirtua user may have modified the vaue. If this occurs, your
changeislost. Instead:

— Type an operand in th&lue of box.

— UnderOperators, choose an operator. If you choose the subtract (-) or
divisor (/) operators, the order for operations is:

existing value new value
existing valug new value

For example, assume the shared variable has a current value of 6. If you type 4
in theValue of box and click the operator, the new value of the shared variable
is 2, because 6 - 4= 2.

Click OK.

Displaying the Virtual Users Waiting on a Shared Variable

If your scripts contain shared variables, you can see the virtual users waiting on each
shared variable.

To display the virtual users waiting on a shared variable:

1.
2.

Double-click the variable name, or click the right mouse button.

Click See Users from the shortcut menu.

The virtual users are displayed in a Compact user view.



Debugging a VU Script

Debugging a VU Script

You may encounter problemswhen you are monitoring aschedule. LoadT est
providesyou with toolsthat enable you to debugaVU script. When you debug a
script, it isagood ideato run the schedule with just one user, correct the script, and
then run the schedule asusud.

To debug ascript:

1.

Click Monitor — Script. LoadTest displaysalist of usersthat arerunning scripts.

Select Users

Accaunting(l]
Accounting[2]
Data_Entru[1]

Data_Entru[2]
Drata_Entry[3]
Sales[1]
Sales[2]
Sales[3]
Sales[4]
Sales[]

[k I Cancel | Help |

Click thevirtua user that isrunning the script you want to display, and then
click OK.

The Script view appears:

ll B Script View: Data Entry[1] - Add New Record.s [ _ O] x|

[ <<< emulate[ADD REOD57]: script = Add New Record[42], source = Add New Record.[22] >>>

and typing
<<< emulate[ADD REODGE7]: script = Add New Record[43], source = Add New Record.[24] >>>

and =
|2
i Errars @ Log I

printf{“typeit?: shared sh_var2 = %d, sh_var3 = %d, sh_vard = %d ‘n",sh_var2,sh_vard,sh_vard); =l
} -
K| 3

Single Step | Tulti-Sten | Suzpend Eesume Teminate Ereak Hut |

Select the choice that you want:

— Single Step — Steps through a VU script one emulation command at atime,
allowing you to see what happens at each command. To use this choice, first
suspend a user. This is useful for pinpointing problems.
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— Multi-step — Steps through a VU script multiple emulation commands at a
time. To use this choice, first suspend the user. Then you can select a
number of commands to execute at a time.

— Suspend — Suspends a virtual user at the beginning of the next emulation
command.

— Resume — Allows a suspended virtual user to resume its progress through a
script.

— Terminate — Ends the virtual user’s execution of a script.

— Break Out — Moves a virtual user out of the following three states:
Waiting on a shared variable
Waiting on a response

VU del ay function

Changing Monitor Defaults

When you monitor a schedule, you can set which views are displayed automatically,
how often the views are refreshed, and whether toolbars are displayed automatically
when you run a schedule. You can even configure the Custom histogram, and
change its colors, as described in the next section.

To change monitoring defaults:
1. Click Tools - Options.
2. Click theMonitor tab.
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Options HE
Create Scheduls  Moritor I Heportsl Fiun Schedulel WL Compilationl

Default Views

— U zel
¥ Compact ™ Results
[~ Source [~ Message
— State Histogram
[~ GLI ¥ Standard " HTTP
[~ soL [ loP " Custom  Configure... |
— Group:
™ Schedule ™ Computer
— Misc
[™ Shared Variables ™ Schedule - Users ™ Spnc Paints
[~ Computer V¥ Schedule - Overall ™ Script
™ Transactor

lUpdate rate [zec): I 2_|:j

¥ Show Progress Bar
™ Always show scipt for 1 user uns
[V Betumn views to previous position and size

¥ Mirimize non-monitor views at start of run

] I Cancel | Help |

U nder Default views, select the check boxesfor the viewsand toolbarsthat you
want displayed when you run aschedule.

Select Always show script for 1 user runs if you dwayswant to see the Script
view for aone-user run. Thisistypicaly used to test aschedule and debugiit.

Click OK.
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Configuring Custom Histograms
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By default, the Custom histogram isidentica to the Standard histogram. H owever,
unlike the other histograms, you can configure the Custom histogram. You can
configure the groups, create new groups, and change the colorsthat designate a
group.

To configure the groups:
1. Click Tools - Options. The Optionsdiadog box gppears.

2. Under State Histogram, select Custom, and then click the Configure button.
The State Groupings diaog box gppears.

State Groupings

I Add Grouping.. | Delete Groupingl

Uriaszigned states Grouping merbers

LCurrent state grouping:

Screen Paint Delay Client Connection
Client Disconnect
Sending Data

124 SOL Execution
Tuxedo Execution
wiaiting for Responze

ELEL

i3

¥ Digplay unassigned states

Ok I Cancel I Help |

From thisbox, you can assign statesto and remove states from agroup, add an
entire group and assign statesto it, or delete an entire group. T he following
sections discusshow to do this.

3. SdecttheDisplay unassigned states check box to display unassigned statesin
an Other bar of the Custom histogram. If you clear thisbox, unassigned states
areignored, and the Other bar isnot displayed.

Assigning States to a Group

To assign agtateto aCustom Histogram group:

1. Inthe State Groupings diadog box, select agroup from the Current State
Grouping box.

2. IntheUnassigned States box, click the state you want to add to the group. You
can assign agtate to only one group.



3.
4.

Changing Monitor Defaults

Click theright arrow.
Click OK.

The state isassigned to the group.

Removing States from a Group

Toremove agtate from aCustom Histogram group:

1.

3.
4.

In the State Groupings didog box, select agroup from the Current State
Grouping box.

In the Grouping members box, click the state you want to remove from the
group.

Click theleft arrow.

Click OK.

The state isremoved from the group.

Adding a Group

To add an entire group to the Custom histogram:

1.

7.

In the State Groupings didog box, click the Add Grouping button.

Add Hew State Grouping E
Marme: ||
[k | Cancel | Help I

Type the name of the new group.
Click OK.

Click the gtatesyou want to add to the group. To select morethan one state, hold
down the cTRL key while you click.

Clickthesingleright-arrow key. Thegatesareadded to the Grouping members
box.

To assign acolor to thestate group, click the Color button, click acolor, and then
click OK.

Click OK.

The new group isadded to the Custom histogram.
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Deleting a Group

To delete agroup from the Custom histogram:

1.

2.
3.

In the State Groupingsdidog box, select the group you want to delete from the
Current State Grouping box.

Click the Delete Grouping button.
Click OK.

The group isdeleted, and dl statestha werein the group are now unassigned.

Controlling the Schedule During a Run

LoadT et provides avariety of waysto help you control aschedule whileit is
running. For example, you can suspend ascheduleto change settings or examineits
progress.

Suspending and Resuming Virtual Users in a Schedule

While ascheduleisrunning you can suspend and resume al virtuad usersin the
schedule, or you can suspend and resumeindividud virtua users. Thisisuseful if a
problem occursduring the run and you want to investigate it.
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To suspend and resume dl virtud usersin the schedule:

>

Click Run - Suspend or Run - Resume.

To suspend or resumeindividual virtuad users:

1.

2
3.
4

Click Monitor — Users.

Select the user row that you want to suspend.
Click the right mouse button.

Select Suspend or Resume.



Controlling the Schedule During a Run

Stopping a Schedule

You can stop the execution of aschedule. Thisisuseful if thereisaseriousproblem
and you do not want to wait for the test to finish.

Tostoparun:
1. Click Run - Stop.

Actior
(ol

' Process results

€ Save and run reportz

LClean-up time: I 30 [seconds)
ez Ho | Help I

2. Under Action, click the option tha you want:

— Abort — Stops the run and does not save any results. Click this option if you
do not plan to run any reports or look at any U ser Error, U ser Output, or
User Log files through the LogViewer.

— Process Results — Stops the run but saves the results so that you can run
reports, and look at any U ser Error, U ser O utput, or User Log files through
the LogViewer.

— Save and Run Reports — Stops the run, saves the results, and produces
reports, just as if your run completed normally.

— Clean-up time — The amount of time allowed from the time you request
termination until LoadTest forces the termination of the run.

NOTE: When you abort a large multiuser schedule that includes
multiprocessor Master or Agent computers, choose a Clean-up time of 60
seconds or more to allow users (sqa7svui processes) time to exit on their
own. The defaul€lean-up time of 1 second often causes the Master to
terminate many user processes at once, and can result in leftover sqa7svui
processes. Although not harmful, they clutter the process table. They can be
killed individually using Task Manager, or all at once by logging off.
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»»» CHAPTER 9

Analyzing Results

This chapter explains how to use LoadT est reportsto analyze performance data.

It includesthe following topics:

>

vV v v Vv v vV vV vV v VvV Y

About LoadT est reports

Running areport and viewing log files
Printing areport

Printing report output

Copying areport or itsoutput within LoadT est
Renaming areport or report output

Deleting areport or report output

Exporting report output

Comparing the output of Performance reports
Customizing reports

Changing report defaults

Types of reports
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About LoadTest Reports

9-2

If your schedule hascompleted successfully, LoadT et automaticaly runs Statusand
Performance reports against the datain thelog and displaysthereport output. The
following figure shows output from a Status and a Performance report:

H1n ;
A E
& 10 T
i ;-
: 1 i
£ oo Al A R = T om
i ¥ . m ED Lo 1] a 10 I XK
Pt o= Cararaeg U
-u-llllllll|-l-||lh|lh|llll|n-||l:| | v | | pesssd | bemes | Goresssd | e | _"
—. ] - s . T "

pait T X
L . ~ 4|

After you have examined the output from these reports, you can saveit or deleteiit.

If you save the output, LoadT est givesit the default names of Status 1 and
Performance 1, and savesit under thelogsin the repository. T o view the output
again, click File — Open - Report Output, and select Performance 1 and Status 1.

If you deletethe output, you can re-createit by running the Statusand Performance
reports againg the samelog. Simply click Run - Report — Performance (or
Status), select the build and log folder that contain the log, and then select thelog.

In addition to the Status and Performance reports, Load T est provides various types
of reportsdesigned to andyze the results of aschedulerun. For example, you can
determine how long it took for avirtua user to execute acommand, and how
responsetimesvaried with different scheduleruns. You can dso define new reports.



About LoadTest Reports

The following table summarizes the types of LoadT est reports:

Use this
report

To do this

For information,
see

Performance

Display theresponsetimes, and caculatethe mean,
standard deviation, and percentiles for each
response time in the schedule run.

The output groups responses by command ID and
shows only responsesthat passed. In contragt,
Response report output shows each command 1D
individualy and shows passed and failed responses.

Pafarmanaeon page
9-44

Compare

Comparethe response times measured by
Performance reports. After you have generaed
output from severd Performance reports, use the
Compare report to compare aspecific field.

Campareon page
9-40

Response

Display individud response times and whether a
response has passed or faled. Thisreport isuseful
for looking a datapointsfor individua responsesas
well astrendsin the data

The output shows each command ID individualy
and the status of the response In contradt,
Performance report output groups responses by
command ID and shows only passed responses.

You can right-click on the report output, select a
computer that wasin therun, and graph the
resource monitoring atics for that computer.
These are the same statigtics that you display when
you monitor aschedule.

Responseon page
9-46

Status

Obtan aquick summary of which commands
passed or failed. The output displaysthe satusof dl
VU emulation commands and SQABasictimer
commands. If you have failures, you may want to
run the Anaog report.

Statuson page 9-48

Anaog

Examine errorsin your run. The output showsthe

“conversation” between the virtual user and the
server. If you access a database, the output shoy
the database errors, as well as the number of roy
that you expect to receive versus the number
returned from the server. If you need further
information, run a Trace report.

S
'S}

Andogon page
9-38
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(Continued)
Use this To do this For information,
report see
Trace Examine any failuresin detal. The output formats Tragon page 9-49
raw datafrom thelogs, without performing
datisticd andysis. It providesinformation
including thetimestampsfrom each VU emulation
command and SQABasic timer command, and the
counts of datasent and received.
Usage View cumulative response time and summary Usgeon page 9-52
satistics, aswell asthroughput information for VU
emulaion commandsonly.

Running a Report and Viewing Log Files

LoadT est automaticdly runsthe Performance and Status reports at the end of a

successful schedulerun. H owever, you may aso want to view thelogfiles, which are

the “raw” result files before you run reports on them. Or you may want to run other
reports. This section describes how to view log files and how to run different reports.

Viewing the Log Files

The Rational LogViewer shows log files for each virtual user, as well as a log file for
the entire schedule run. The log files are:

>

9-4

A Schedule Log file, which contains the compilation and run messages that you
saw when you ran the schedule

A User Error file, which lists warnings and errors that occurred during the
schedule run

A User Output file, which lists messages that the VU script wrote to standard
output

AU ser Log file, which lists the data for each VU emulation command executed,
as well as any messages coded in the script with thead) nsg library
routine



Running a Report and Viewing Log Files

To display these log files:
1. Click View — Report Bar. Thereport bar gppears:.

3 [T =] log  [HesHiEE IML! |
iy Fiskien F:n'-i:{;—;u = Lo | dwualag | e | P | B | Toms | Lissgs |

2. LoadTed displaysthelog of thelast schedule you ran. If necessary, click
Change Log to view thelog filesfrom aprevious schedule run.

3. Click the LogViewer button. The LogViewer appears.

4. Todisplay the Schedule Logfile, right-click Schedule Start (near thetop of the
Log Event column), and click Schedule Log File.

Todisplay aU ser Log file, right-click auser group, and select afile;

BE Users 10 #03 (Build 1. samplesched?) [_ (O] x|
Log Event Result Date i Defect =
- Schedule Start [zampleschedZ Pass - 01/08/99
I fimaay [
* User Erd (SaleslT]) ez S Filz T555.06 P
& User Start (Sales]2]) Usar Dugput Filz 05:57:28 PM
© UserErd (Sales2]) Wz Lo itz 05:55:05 PM
<] UserStart [Sales3]) Eroperties 05:57:28 PM
 UserEnd [Sales(3]) 01/08/99  05:59:03 PM
LE User Start [Sales[4]] Pass 01/08/99  05:57:28 PM
| UserEnd [Sales(4]) 01/08/99  05:59:06 P
LE User Start [Sales[3]) Pass 01/08/93 (055728 PM
 UserEnd (Sales(S]) 01/08/99  09:53.06 PM
LE User Start [Data Entry[1]) Pass 01/08/93  (04:56:41 P
Usger End [Data Entre[1]) 0140893 05:01:32 PM
LE Usger Start [Data Entry[2]] Pass 01/08/93  04:56:41 PM
User End [D1ata Entr[2]) 0140893 05:01:33 PM
LE Uger Start [Data Entry[3]] Pass 0140893 04:56:41 PM
‘ Usger End [D1ata Entr[3]) 0140893 05:01:34 PM =
i '

For moreinformation about the LogViewer and how it relatesto GU | users, seethe
UdngRational Rabat manual.
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Running a Report from the Report Bar

The quickest way to run areport isto click itsname on thereport bar.
Torun areport from the report bar:

1. Click View — Report Bar. Thereport bar sppears.

5 Bid Fuul log [P FIEH Im[: I
iz P ﬁ:nTn:t;—u Logpmess | b | Bed | Fma | Bas | Toms | Ui |

2. LoadTed displaysthelogof thelast scheduleyou ran. If necessary, click Change
Log to report on alog from aprevious schedule run.

3. Click oneof thereport buttons, such asPerf or Status, to run the report.

LoadT est displaysthe report output. After you have examined the output, you can
saveit or deleteit.

Torun adifferent report on thelog, click another report button.
NOTE: You can customizethereport bar by populating it with your own reports.

Click Tools - Options, and then click the Reports tab. For more information,
see Changngthe Repartsthat Run from the Regpart Bar on page 9-37.

Running a Report from the Menu Bar

9-6

Although LoadT est letsyou run reports quickly from the report bar, you can run
only onereport of each type againgt alog. You may want to run anumber of reports.
For example, assume you have defined some new Performance reports, and you
want to run each report. You run these reports from the menu bar.

To run areport from the menu bar:

1. Click Run - Report, and select the type of report to run. A didog box smilar
to the following appears:



4.

Run Performance Report

Reportz

F'erformanc:e--Acc:ountlng
Performance-Data Enty
Performance--Sales

Printing a Report

Build:

| Build 1 B
Log Folder:

Isample schedule j
Log:

| Users 20 #03 B

o]

Cancel | Help

From the Reports list, select the Performance report that you want to run.

LoadTedt displaysthebuild, logfolder, an

dlog of your mogt recent schedulerun.

You can change thisinformation, if necessary.

Click OK.

LoadT est runsthe report againg the log and displaysthe report output. After you
have examined the report output, you can saveit or deleteit.

Printing a Report

To print areport:

1.
2.
3.

At the menu bar, click File — Open, and then select areport.

Click File — Print.

If necessary, modify the Properties didog box for the printer that you have

chosen.
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Printing Report Output

To print report output:
1. Click File -» Open - Report Output, and double-click areport output.

2. LoadTes displaysthereport output. Optiondly, to add aheader, click View —
Settings, and then click the Edit Graph Labels tab. For more information, see
Changing a Graph’s L abes page 9-33.

3. Click File - Print.

4. If necessary, modify the Properties didog box for the printer that you have
chosen.

Copying Report Output to the Clipboard

LoadT est displays Compare, Performance, Response, and Statusreport output in
graphsand tables. You can copy the table portion onto the clipboard, and then paste
it into another gpplication such as Excel, Word, or Paint.

To copy atable into another application:

1. ClickFile -~ Open - Report Output, and select therowsthat you want to copy.
2. Click Edit » Copy. LoadTest copiesthetable to the clipboard.

3. Open the goplication that you want to paste the table into.
4

Click the application'®aste command. LoadTest pastes the table into the
application.

Copying a Report or Its Output within LoadTest

9-8

LoadTest lets you copy reports and report output.

Copying areport is useful if, for example, you have defined a rather complex report
and you want to modify one option. Although you can define another report from
scratch, it is much easier—and safer—to copy the report and then change that
option. With this method, you can be sure that you have modified only that option.

Copying graphical report output is useful if you want to change the report output
settings. For example, you may want to change the format of the output graph from
bar to stack. Or you may want to filter the output. By copying the output and then
changing the settings of the copy, you can preserve both the original and the changed
output.



Copying a Report or Its Output within LoadTest

To copy areport or report output:

1.

Click View — Asset Browser.

Aszet Browser [_ (O] x]

sample schedule =
E1-{] Feports

B3] Analog

-ﬂ Default &nalog Report
F+{Z1] Compare

-5 Performance

-a Default Performance Report

-a Performance--D ata Entry
-a Performance--3table Load
{1 Reszponse

B Status

B Trace

-] Usage

Select the item that you want to copy. The reportsare located in the Reports
folder. Thereport output isin the Builds folder.

In thisexample, the Asset Browser displays:

— Four reports—the Default Analog Report, the Default Performance
report, Performance Data Entry, and Performance--Stable Load.

— Two report outputs—Performance 1 and Status 1.

Click Edit — Copy.

Copy [ 7]
Old M ame:

IPerformance--D ata Entry

MNew Marne:

IFerformance--D ata Entryl

0K I Cancel |

Type a new name for the copy. (Otherwise, LoadTest adds a 1 to the original
name, as shown in the dialog box.) Then, diidk
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Renaming a Report or Report Output

After you have defined anumber of reports, you might want to rename them. For
example, you might adopt anew naming convention for reports, or you might want
to standardize your naming conventions.

Torename areport or report output:

1. ClickView — Asset Browser.

B+{Z1] Compare
=13 Performance
-ﬂ Default Performance Report

-ﬂ Performance--0 ata Entry
-ﬂ Performance-Stable Load
#-{] Response

B Status

-] Trace

-] Usage

=] Builds

E|{:| sample schedule
=HER] Users 5 #01

B Peiformance Reports

Lo ] Performance 1
=+ Status Reparts

2. Select theitem tha you want to rename. Thereportsare located in the Reports
folder. Thereport output isin the Builds folder.

In thisexample, the Asset Browser displays:

— Four reports—the Default Analog Report, the Default Performance report,
Performance Data Entry, and Performance--Stable Load.

— Two report outputs—Performance 1 and Status 1.
3. Click Edit -~ Rename.
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Deleting a Report or Report Output

After you have defined anumber of reports, you may find that some of them areno
longer useful. You can delete both reportsthat you have defined and the default
reports, which come with LoadT edt.

Be careful about deleting default reports, however. The default reports affect dl
projectsin the repository. D eleting adefault report deletesit from other projects, as
well asfrom your own project. Therefore, before you delete adefault report, make
suretha people in other projects, aswell as peoplein your project, do not usethe
report.

LoadT est dso letsyou delete report output. Thisisuseful if you run reports
frequently and accumulate report output that you no longer need.

To deleteareport or itsoutput:

1. ClickView — Asset Browser.

-] Compare
=13 Performance

-ﬂ Default Performance Report
-ﬂ Performance--0 ata Entry
-ﬂ Performance--Stable Load

H-{_] Respanze

] Statuz

H-{_] Trace

H-{_] Usage

=] Builds
B3 Build 1

£
£
=
=

Users 5 #01

{1 Performance Reports

2. Select theitem that you want to delete. Thereportsare located in the Reports
folder. Thereport output isin the Builds folder.

In thisexample, the Asset Browser displays:

— Fourreports—the Default Analog Report, the Default Performance report,
Performance Data Entry, and Performance--Stable Load.

— Two report outputs—Performance 1 and Status 1.
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3. Click Edit — Delete.
4. LoadTest asksyou to confirm your deletion. Click Yes or N o.

NOTE: To restore adefault report that you have deleted, click Tools -
Options, click the Reports tab, and then click the Restore Defaults button.

Exporting Report Output

9-12

The Performance, Status, Compare, and Response reports display data graphicdly.
You can export thisgraphic datato a.csv file for further processing.

To export report output:

1. Click File -~ Open - Report Output, and then double-click aPerformance,
Status, Compare, or Response report output.

2. Click File - Export to File.

Save Ag
Save it I =3 Rational Test 7 j | 5
70 fssrtDI O ship —unodbelog
171 bin [ Sitelnfa addr1ENC
| driver ([ sqabas32 Anatnalog.dl
|- include [Z sqlanys0 AnaCompare.dil
£ Irngr &8 Template AnaCytrec.dll
£ msg _isuzer.dl E anhalog. exe
5 zamples _uningt.dl AnaLogyiewer. dll
KN I
File name: ‘erformance] Save I
Save as ype: Icsv j Cancel |

3. Select afolder. The default folder isthe Rationd Test 7 folder.
4. Enter afile name for the exported data. T he default file name isthe type of

report.

5. Click Save.



Comparing the Output of Performance Reports

Comparing the Output of Performance Reports

When you run scheduleswith adifferent number of usersor with other different
options, you often want to compare the output. You can run two Performance
reports and visudly scan the two Performance report outputs. H owever, amuch
more precise method isto run aComparereport on the two Performance report
outputs.

Running aCompare report lets you focus on one column of aPerformance report
and compareit across different schedule runs.

A Compare report can compare the output of up to seven Performance reports.
Torun aCompare report:

1. Click Run - Report - Compare.

Open Compare Report E

Reports

ak. I Cancel | Help I

This example shows only the default Compare report, but if you have defined
other Comparereports, LoadT est displaysthem aswell.

2. Select the Compare report that you want to run, and then click OK.
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Thefollowingdidogbox appears, which letsyou select the output that you want
to compare:

Run Report HE

Select the performance report outputs you want bo compare:

=5 {:| sample schedule = SetBase |

=-EH Users 10501
= {:| Performance Reports Add
P [#] Performance 1
E| ) Users 15802
=t {:| Performance Reparts
[ [#] Performance 2
= ] Users 20103

=t D Performance Reports

----- -] Performance 3 L

Basge performance output: I

Selected performance report outputs:

Bemove |

[k I Cancel | Help |

3. Select theBase performance output from thelist. N otethat the report output
isstored under the logs, so you can click the plussignson the left of the
hierarchy to expand thelist.

4. ClicktheSet Base button. LoadTes liststhisoutput in the Base performance
output box.

5. Click the Performance report output that you want, and then click the Add
button, or smply double-click the Performance output. T hisaddsthe report
output to the comparelig.

The following didog box shows areport that usesthe output from aten-user
run asthe base, and compares afifteen-user run and atwenty-user run to that
base:
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6.
7.

Run Report

Select the performance report outputs you want bo compare:

{7 sample schedule =
- Users 1040
: =] Performance Reports
“f# Peormance 1
£ Users 15 02
. B3 Performance Reports

=] Users 20403
=] Perfarmance Reparts

B ase performance output: IBuiId 1/zample schedule/Users 10 #01 /Performanc

Selected performance report outputs:

Build 1/zample schedules/Users 15 #02/Performance 2
Build 1/zample schedules/Users 20 #03/Performance 3

Ok I Cancel | Help

Customizing Reports

Set Baze |

Bemove |

Click OK to run the Compare report.

Click File — Save (or File - Save As) to savethereport output.

Customizing Reports

LoadT edt lets you customize reportsfor your particular testing requirements.

You can customize areport by:

>

Filtering the data. For example, you can filter thereport so that it containsonly
oneuser group, only certain scripts, and only certain command IDs.

Change areport’s advanced options. For example, you can modify a Response
report so that extremely long responses are not included in the output.

Change a graph’s type and appearance. For example, you can display a graph as

aline graph or a bar graph.

After you have customized a report and saved it, you can use it repeatedly to quickly
analyze the data that you need.
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Filtering Report Data

LoadT et providesaset of reportswith default settings and options. You can,
however, filter the reports so that only certain datagppearsin the output.

For example, the Performance report output on page 9-2 containsinformation from
many command IDs, and the graph israther complex. To see fewer command IDss,
you can zoom in on the graph, asexplained on page 9-32. Alternately, you can right-
click the report output, click Settings, and then click Select Command IDs.

However, instead of filtering the report output, it ismuch easier to simply filter the
report beforehand so that the output containsonly the information you are

interested in.

You can filter areport so it includes only certain users, only certain scripts, or only
certain commands.

Thefollowing example explainshow to filter aPerformancereport so that itsoutput

shows only information about the D aa Entry user group.

1.

2.
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Click File - New, and select areport. In thiscase, select the Performancereport.

£] Performance Report - Untitled=

0] x]

— Filters: —idvanced Option Summary:
Uszers =l Time Period: -
All Beagin Time: Start of Run
Scripts End Time: End of FRun
All Fiesponse Range:
Commands FitirnLamn lirmit: Mo Minirnum
All bl airnurn lirnit: Mo b aximum

Stable Load: Disabled
Reszponze Types: Al
Graph:

Method: Both

Type: Bar

Labels:

# Az Mone =
Kl _'l_I
Change Optians. .. |

Fun | LCloze | Help

Since you want to filter the users, click Change Filters.




Customizing Reports

Change Filters

Select the build that containz the log:
Build:

Buiid 1 -

Select the log folder that contains the log:

Log Folder:
zample schedule j

Select the log:
Log:

Uszerz 10 #01
i

Uszers 15 #02
Uszers 20 #0323

< Back I Mext » | Cancel I Help |

3. Select the build, schedule, and log that you want to run the report on, and then
click Next.

NOTE: If you arefiltering users, you should generdly select the log with the

largest number of users. Thisensuresthat your report will filter dl of the users.

For example, if you select Users 10 # 01, only 10 usersarefiltered—even if you
run the report against 15 or 20 users. However, if you select the log with the
largest number of userdgers 20 # 03) you can run the report against any of the
logs shown, and all of the users will be filtered.
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Change Filters

Selec

zers bo include:

" Select Users

Ayailable Selected

- Accounting
- Data_Eritry
- Sales

=

<

[

< Back I Mext > I Cancel | Help I

4. Becauseyou arefilteringauser group, click Select Users. Then select theData
Entry user group, and click > to movethe user group to the Selected column.

To select an individud user, click the plussign next to the user group, which
expandsit to show theindividua users. T hen, select one or more usersin the
Available list and click > , or click > > to add dl of the users. You can dso
double-click auser in the Available list to add it to the Selected list.

Toremoveusersfrom the selected list, make your selection and click< or< <.

When you finish selecting the users, click N ext.

NOTE: Clicking All Users isnot the same asclicking Select Users and then

moving al of the usersto the Selected column. Clicking All Users producesa

report that selectsdl users—no matter which log you run against the report.
Moving all of the users into th#elected column filters only the users in that log.

For example, assume that your log contains 20 users, and you move them all into
theSelected column. If you run that report against a 200-user log, the report will
include only the 20 users that you filtered. However, if you @itk sers, the

report will include all users.
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Thefollowing did og box appears, which letsyou select the scriptsthat you want
toinclude. Because you havefiltered the users, thislist includesonly the scripts
that the Accounting usersrun:

Change Filters

Select the zeripts to include:

@« All Seripts

™ Select Scripts

Ayailable Selected

Delete Recond
Iritialize Options
Login

Modify Record . |

Cancel | Help |

— To select all scripts, without filtering, cliédl Scripts.

— To select a script, clicRelect Scripts. Then select a script, and click > to
move it to theSelected column.

When you finish selecting the scripts, clitkxt.
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6. Thefollowing didog box appears, which letsyou select the command IDsthat
you want to include:

Change Filters

Select the command ID's o inclhude:

™ Select Commands

Auailable Selected

CALCULODZ
CAaLCULO0Z
CalLCuLong
CALCULO0S
CALCULODE
CalCuLon?
CALCULODE 5
CaLCuLong
CaLCuLon
CALCULONM
CaLcuLmz
CalCuLm3 £
CALCULOT4

CALCULOE

CalCuLme —
CaLCULO?

CaLCuLoe

CalcuLna

FALCLIL M =

L

< Back I Finizh I Cancel | Help |

— To select all command IDs, without filtering, clisk Commands.

— To select aparticular command ID, cledect Commands. Then select a
command, and click > to move it to tBelected column.

7. When you finish selecting the commands, chakish.

The following window appears. From this window, you can change the filters
again, change the advanced options, run the report immediately, or save it.
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{=] Performance Report - Untitled® [_ [E1] =]
— Filters: —Advanced Option Summary:
Users 1= Time Period: =
Crata_Entro[1] Begin Time: Start of Run
Data Entru[2] End Time: End of Run
Data Entuf3] Fesponse Fange:
Crata_Entrp[d] Finimurm limit: Mo Minimum
Scripts b aximurn limit: Mo b aximum
Login Stable Load: Dizabled
Initialize: Options Response Types: Al
todify Record Graph:
Add New Record Method: Both
Delete Recard Type: Bar
Commards = Labels:
Al = * Axis: Mone =
il ‘dJ il .ﬂJ
Change Options... |
Save | Run I LCloze | Help |

8. Tosavethereport, click Save.

9. Typeanew name for thereport, and then click OK.

Save As E

Hame IF‘erformance--D ata Entry

0K I Caticel | Help I

NOTE: Itisagood ideato select anamethat reflectstheitemsbeing filtered.
Thisletsyou quickly identify areport.

Thenext timeyou open aPerformancereport, LoadT est displaysthereport that you
have defined.

NOTE: The previousexample shows how to define areport that filters data

H owever, you can dso filter the output after you run areport. When the output is
displayed, click View — Settings, and then click the Select Command IDs or
Response Range tabs. For more information, see Filtering Command | D sthat

Appear in aGraph on page 9-33.
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Setting Advanced Options

All LoadT est reportshave advanced options, which determine how thereport output
iscaculaed and displayed. T he specific advanced optionsare different for each

9-22

report. To “fine tune” a report, you can change
To see the advanced options for a report:

1. Click File -~ New, and then click a report.

the advanced options.

2. UnderAdvanced Option Summary, click theChange Options button.

3. The Advanced O ptions dialog box appears.

NOTE: For more information about advanced options,askancd repart

gptions sdtingin the LoadTest Help index.

The following table summarizes each advanced option, and lists the reports that use

the option:

This advanced option

Isin these reports

Graph — Display the report output as a graph, atable
both, change the type of graph displayed, change th
labels for the graph axes, and add headers and foot

&tatus, Performance, Response,
eCompare
ers.

Response Range — Include only responses that fall

Status, Performance, Response,

between a maximum and minimum time. The defaylCompare

includes all response times. However, you may wan
set a maximum response time to eliminate outliers.

tto
If

you change this option for one report, change the other

reports too, so that the output reflects the same
information. For more information, s&timinating
Outlieson page 9-24.

Response Types — Include only HTTP responses or
responses with timers. The default includes all

Status, Performance, Response

responses. The Status and Response reports also let you

filter responses that contain verification points.

Sort M ethod — Sort command IDs numerically or in theStatus, Performance, Response

order in which they were run. The default is to sort
command IDs alphabetically.




(Continued)
This advanced option

Customizing Reports

Isin these reports

Stable Load — Specify a number of users that must b
logged on before results are reported. The default is
report results when any number of users are logged
You may want to change this option so that a certain
number of users, or all users, must be logged on. F
more information, seRguatingon aStableL ced on page
9-25.

If you change this option for one report, change the

eStatus, Performance, Response
to
on.

or

other reports, too, so that the output reflects the same

information.

Time Period — Report on a specific portion of the
schedule run. The default is to report on the entire

Status, Performance, Response
run.

Calculation — Change how response times are
calculated. Generally, the default is adequate. The
default measures the time from the end of the last s
command until the last byte of the response is recei
If you change this option for one report, change the

Performance, Response

end
ed.

other reports, too, so that the output reflects the same

information.

Response Status — Include only passed responses, 0
only failed responses. The default is to include all
responses. Generally, the default is adequate.

r Trace, Response

Summary — Summarize data by user, script, commal
ID (Status), or run (Usage). The default for the Stat
report is detailed by command ID; the default for the
U sage report is by run.

nétatus, U sage
us

al

Options — Report only failed commands and display
only certain nonprintable charactersin your report. T
default is to include only failed commands and no
unprintable characters. You may want to include bo
passed and failed commands in your reports so that
can see the failed commands in context. For more
information, seéndudingPassd and Failed Canmandson
page 9-25.

Analog
he

you

Percentiles — Change how the response times are
grouped. Generally, the defaults of 50, 70, 80, 90, an
are adequate.

Performance
d 95
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(Continued)
This advanced option Isin these reports

Timestamps— O mit timestamps from the report. WhenT race
you omit timestamps, reports with the same emulatjon
activity but different repetitions are identical.

Command Types — Include only SQL, HTTP, Trace
TUXEDO, IIOP, or socket commands; only

t est case commands; or commands that include
timers. The default is to include all VU emulation
commands.

Script Filters — Include only certain line numbers or | Trace
VU command counts. The default is to include all
emulation commands.

Environment Variables — Include only certain types of Trace
VU environment variables. The default is to include all
environment variables.

Eliminating Outliers

Report output often containsafew vaues, caled outliers, that are completely out of

the normal range. For example, suppose you run aPerformance report on 1000

users. Your responsetimerangesfrom 2to 7 seconds. H owever, theresponsefor one
command ID is30 seconds—far more than normal. Since this occurs only once, and
it is a nonrepresentative time, you want to eliminate it from the report output
because it skews the data.

The following steps show how to eliminate outliers:

1. Click File - New — Performance Report.

2. UnderAdvanced Option Summary, click theChange Options button.

3. The Advanced O ptions dialog box appears. ClickRbgponse Range tab.
4

UnderMaximum Limit, click theSpecified maximum box, and enter a limit;
for example, 29 seconds. This eliminates any response that is more than 29
seconds.

5. Click Save, and save the report under a descriptive name sRdrfasmance-
-29 Sec Outliers.
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N ow that you have defined the Performance--29 Sec Outliersreport, you can run it
immediately or saveit. The next time you open aPerformance report, LoadT est
displaysthisreport dong with the default Performance report.

NOTE: The previousexample showshow to eliminate outliersin aPerformance
report. You can dso eliminae outliersin Status, Response, and Compare reports.

Reporting on a Stable Load

It isuseful to limit your report so that it includes only timeswhen you have astable
load. For example, you are probably not interested in responsetimeswhen only afew
users have logged on to the system, or when most of the users have logged off.

T o define aPerformance report that includesinformation only when the load is
stable:

Click File -~ New - Performance Report.

U nder Advanced Option Summary, click the Change O ptions button.
In the Advanced Optionsdiaog box, click the Stable Load tab.

Select All Users, or select Custom number of users, and enter anumber.

Click OK. The Performance Report window appears.

oo o1 AW N

Click Save and save thereport under adescriptive name, such asPerformance-
-Stable Load.

N ow that you have defined the Performance--Stable Load report, you can run it
immediately or saveit. The next time you open aPerformance report, LoadT est
displaysthisreport dong with the default Performance report.

NOTE: The previousexample shows how to define agtableload in a
Performance report. You can adso define astable load in Status and Response
reports.

Including Passed and Failed Commands

It isoften useful to include passed commands aswell asfaled commandsin an
Analog report.

For example, assume you arerunning aschedule with 20 virtud users. Of these 20
users, 17 userspass and three usersfail. The three usersfal when they modify a
certain record.
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When you examine the falled commands only, it istempting to conclude that

something iswrong with that particular record—perhaps the record does not exist

in the database. However, to get a clear overall picture, you need to look at the passed
commands as well as the failed commands. It could be that the 17 users who passed
also tried to modify the record. In that case, the flaw does not lie with the record itself
but with the logic of your script.

To include both passed and failed commands in an Analog report:
1. ClickFile -~ New — Analog Report.
2. UnderAdvanced Option Summary, click theChange Options button.

3. Inthe Advanced Options dialog box, select tingtude success and failure
messages check box.

4. Click OK. The Analog Report dialog box appears.

5. Click Save and save the report under a descriptive name, sukhadsg--
Passed and Failed Commands.

N ow that you have defined the Analog--Passed and Failed Commands report, you
can run itimmediately or save it. The next time you open an Analog report, LoadT est
displays this report along with the default Analog report.

Reporting on a Particular Command ID

The default Response report can look confusing because it contains information
about everycommand ID. This information is useful for assessing trends in the data.
However, you may also want to report on a particular command ID or a small group
of command IDs, and display the report in a line histogram, which is easy to read.

The following steps show how to filter on a command ID, and how to display this
command ID as a line histogram:

1. Click File - New — Response Report.

2. UnderFilters, click theChange Filters button.

3. Select the log that you want to run the report on, and Kleok.
4

Because you are filtering on acommand ID, checlSghected command IDs
box and then click ext.

5. Alistofcommand IDs appears. Click the arrow buttons to move the appropriate
command ID to th&elected column, and then clickinish.

6. UnderAdvanced Option Summary, click theChange Options button.
7. The Advanced O ptions dialog box appears. ClickGhaph tab.
8. UnderGraph type, click Line Histogram, and then cliclOK.
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9. TheResponse Report didogbox appears. Click Save and savethereport under
adescriptive name, such asResponse--Accounting Command IDs.

N ow that you have defined the Response-- Accounting Command IDsreport, you
can run it immediately or saveit. The next time you open aResponse report,
LoadT est displaysthisreport dong with the default Response report.

Mapping Computer Resource Usage onto Response Time

M onitoring computer resourcesis essentid in performancetesting. If you have a
performance problem, you need to determinewhether it iscaused by alarge number
of usersor by ahardware bottleneck. The Responsereport letsyou overlay computer
resource statistics over responsetime. If your response time increases, you can
determine whether thiswas caused by acomputer resource problem.

LoadT est needsto be set up to dled the information on computer resources before
you can repart on computer resources. Therefore, when you run aschedule, be sure
to select the M onitor resources check box.

Thefollowing procedure showshow to createareport that magpscomputer resources
onto responsetime.

1. ClickFile - New — Response Report.

2. Right-click on the graph, and click Show Resources.

Show Resource

Select the computers and their regsource ugage that vou want ko
plot along with the rezponze graph.

Computer.  [MASTER &l

Resource:  [M)% Total Privileged Time

[1%Total User Time
[ |Frocessor Queue Length
[ 1Pages Input/zec
[ 1Pages Output/sec
1% Committed Bytes In Usze

ﬂl [ 1Disk Transfersdzec - Disk 1
[ 1Disk Transfersdzec - Disk 2
[ 1Disk Transfersdzec - Digk 3
[1Dizk Transfersdzec - Disk 4
1% Digk Uszed

Cancel I Help |

3. Select the computer you want to report on.
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Select the check boxesyou want to report on. N ote that these boxes correspond
to the resource monitoring categoriestha you can see when you monitor a

schedule.

Click OK. A graph of computer recoursesis superimposed on the Response

report.

Defining a Compare Report

DefiningaComparereport issmilar to defining other reports. One useful Compare
report definesthe 90th percentile dataand uses absolute, rather than relaive, data

vaues. T o define thisreport:
1.
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Click File - New — Compare Report.

{=] Compare Report - Untitled* [_ [ x|
— Compare field —&dvanced Option Summary:
« i_ rE Responze Range: =
" Standard Deviation Minirnurn limit: Mo Minimurn
~ . . b g limit; Mo M azimum
Percentile Graph:
ID vl ethod: Both
Type: Bar
; Labels:
- Style # Az None
% Walue relative to base report ¥ Ais: None
Header: Mone
 Abzolute data values Footer: None
—Wieighted =
& |ndividual sample data Kl _’l—l
 ‘wWeighted by count of base
report samples Ehange |
Save Bun LCloze I Help |

U setheoptionsunder Compare field to select thefield of the Performance
report outputsthat you want to compare.

— Mean — Compares the mean value of the response times.

— Standard Deviation — Compares the standard deviation for the response

times.

— Percentile — Compares the response times based on the percentile that you
select. The percentile must be in the Performance report. For example, if
the Performance reports calculate the 50, 70, 80, 90, and 95 percentiles, the
Compare report must use one of these percentiles.

This example shows how to define a Compare report for the 90th percentile, so
click thePercentile box and ente®0.
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U sethe optionsunder Style to compare response timesrelaive to the base
performance output, or compare response times by their absolute vaues.

— Value relative to base report — Compares the response times relative to
the base performance output. With this option, the first column in the
report (the base performance output) is always 1, and the other columns are
relative to that number. So, for example, if the base lists a response time as
2.5, and another output lists the response time as 5, the Compare report lists
them as 1 and 2.

— Absolute data values — The indicated response times appear in the report.
So, for example, if the base lists a response time as 2.5, and another output
lists the response time as 5, the Compare report lists them as 2.5 and 5.

This example shows how to define a Compare report for the absolute values, so
click Absolute data values.

The Weighted section lets you decide whether to weigh the response times that
occur most frequently.

— Individual sample data — The response times are not weighed. Therefore,
acommand ID that occurs ten times and a command ID that occurs 100
times will have an equal influence on the response times statistics.

— Weighted by count of base report samples — The response times are
weighted to reflect the frequency of occurrence of the command ID to
which they correspond. Therefore, command IDs that occur more
frequently will have more influence on the response time statistics, and
command IDs that occur less frequently will have less influence on the
statistics.

To change the Advanced options, click Gtenge button.
NOTE: For more information about advanced options,Satteng Advancd

Optionson page 9-22 anabvancd repart gptions sdtingin the LoadTest Help
index.

When you have completed your modifications, cBake to save your new
report.

In the Save As dialog box, type a descriptive name:

Save As E

Hame IEompare--SD percentile, abs values

0k I Cancel | Help I
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You have now defined anew Compare report. When you run thisreport, you select
the Performance report outputsthat you want to compare.

Changing a Graph's Appearance or Type

9-30

LoadT est displaysthe Compare, Performance, Response, and Status reports as
graphsaswell asreports. The Settings diadog box lets you change the type of graph
that appears and enhanceitsdisplay.

T o change the type or gppearance of agraph:
1. ClickFile -» Open - Report Output, and double-click areport output.
2. Click View - Settings.

Report Dutput Settings HE

General | Edit Graph Labelsl Select Command IDsI Response Hangel

Graph Type:

© Line

© drea
I Show Dataset Label % Bar
™ Display Legend 7 Stack
[V Display Grid  Pie

Ok I Cancel I Apply | Help |

NOTE: The previousfigure showsthe Settings didog box for Performance
reports. The didog box for other reportsis dightly different.

From thisdiaog box, you can change the appearance of agraph, change the labels of
agraph, and filter information such asthe command IDs. In aPerformance report,
you can dso change the response range that appearsin the graph. T he following
sections describe how to do this.
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Changing a Graph’'s Appearance

LoadTest lets you control a graph’s format and appearance. You can display or clear
information about selected points and datasets without affecting the graph’s data.
The following figure shows a stack graph with a header, background grid, and
various other options:

Header
Background
grid
Response Time Report
Point information —
o
L&
x,y axes labels —<s=—
g |
E "‘ To b Fo d W
- Fau Oed  FEIAL
3 ]
SFe den Fu @ di
': A AT
Color-coded o
legend E N "k
Fercaniiies
Footer

Tirre of Emalanon Saekion 7 apr 03 1008 1102

To change a graph’s appearance:

1. Click the graph that you want to change.

2. Click View - Settings. The Settings dialog box appears.

3. Select any of the following check boxes:
— Log Scale — Scales any graphical display type to its logarithmic equivalent.
— Inverted Axes — Switches the relative positions of the graph’s axes.
— Show Dataset Label — Applies the data set labels to the graph.

— Display Legend — Displays a color-coded legend for all displayed graphical
components (not available on the Response report).

— Display Grid — Displays a grid that is useful for visual comparisons (not
available on the Pie graph).
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4. When you finish making changes, click Apply.
5. Click OK to close the didog box.

Displaying and Clearing Data Point Information

When working with graphs, you may want to display the vaue of aspecific point in
agraph. To display information about adata point:

» Movethe mouse pointer to the desired areaof the graph, and click CTRL-SHIFT-
BUTTONI.

To clear datapoint information:

» Right-click the grgph, and then click Clear Point Information.

Changing a Graph’'s Type

When working with graphs, you can changethetype of graph tha LoadT est displays.
To change a graph’s type:

1. Click the graph that you want to change.

2. Click View - Settings. The Report Output Settings dialog box appears.
3. Select the type of graph that you want and clipkly.

4. Click OK to close the dialog box.

Enlarging and Rotating a Graph

By clicking combinations a$hift/Control keys and mouse buttons, you can further
manipulate a graph’s appearance:

To do this Click this button And then

Enlarge a graph'’s size. CTRL-BUTTON1 BUTTON2 | Dragthe mouse toward the bottom
of the graph.

Change agraph’s position.SHIFT-BUTTON1 BUTTON2 | Move the mouse to reposition the
graph.

Zoom in on agraph’s axes.SHIFT-BUTTON 1 Draw a box around the areato

zoom, then releag TTON1.

Zoom in on agraph’s data.cCTRL-BUTTON 1 Draw a box around the areato
zoom, then releasgTTON1.
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(Continued)

To do this Click this button And then

Rotatetheview of agraph | BUTTON1 BUTTON2 M ove the mouse up and down to

(stack and pie graphs change theinclination angle.

only). M ove the mouse left and right to
rotae the grgph (stack only).

Reset agreph to its the lowercase letter “r” not applicable

origina Sze.

Changing a Graph's Labels

When working with aStatus, Performance, or Compare graph, you can change the
labels of the graph.

To change a graph’s labels:
1. Click the graph that you want to change.
2. Click View - Settings. The Settings dialog box appears.

3. Click theEdit Graph Labels tab. This tab lets you assign or modify labels for a
graph’sx andy axes, as well as for its header and footer.

4. Type the labels that you want.

5. Optionally, to change the font, style, or size of the axis labels, header, or footer,
click theSelect button. Choose the appropriate settings, and @li€ko close
the Font dialog box.

6. Click Apply.

Filtering Command IDs that Appear in a Graph

LoadTest lets you to filter report ddidioreyou create the report output. However,
you can also filter command IDs that appear in a geffphyou have created the

report output. This feature is useful if you create a graph that is rather complex, and
you want to examine portions of it in more detail.

To filter the command IDs in a graph:
1. Click the graph that you want to change.
2. Click View - Settings. The Settings dialog box appears.
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3. Select thecommand IDsthat you want to appear in the output, and click < to
move them to the Available column.

4. Click Apply.

For information about defining areport that filterscommand ID s, see FilteringRepart
Dataon page 9-16.

Editing the Properties of a Report or Report Output

Areport’s properties are stored in the repository. These properties include the name
of the report, a description of the report, who created the report, and when the report
was created.

Most of these properties are added automatically. However, you may want to add a
description of the report or the report output. To do this, you edit the report
properties.

To edit the properties of a report or report output:
1. Click the report or report output whose properties you want to edit.

2. Click File - Properties. The Report Properties (or Report O utput Properties)
dialog box appears:

Report Properties HE
General | Statisticsl

Marne:

IDefauIt Performance Report

Tupe:
ILoadT est Performance

Description:
[

] I Cancel | Help

3. Click the tab that you want to edit.
4. Add adescription of the report or the report output, and €li€k
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Changing Report Defaults

LoadT est automaticaly generates Performance and Status reportsa the end of a
schedulerun. In addition, you can click areport on thereport bar, and LoadT est will
run thereport that you click.

You can changethereportsthat LoadT est generatesat theend of arun. For example,
you can have LoadT est automaticadly display aU sage report in addition to the
Performance and Statusreports. Or you can have LoadT est generate aPerformance
report tha you have defined instead of the default Performance report.

You can dso change thereportstha LoadT est runswhen you click the report bar
button. For example, instead of having LoadT est run the default Performance
report, you can have it run aPerformance report that you have defined.

The following sections explain how to change the reports generated at the end of a
run and how to changethereportsthat are generated when you click areport on the
report bar.

Changing the Reports that Run Automatically

LoadT est automaticdly displays Performance and Status reports at the end of the
schedule run. However, you can changethe reportsthat LoadT est displays.

To changethereportsthat LoadT est displays at the end of aschedule run:
1. Click Tools - Options, and then click the Reports tab.
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Options HE

Create Schedulel Manitor  Reports | Run Schedulel Wl Eompilationl

—Automatic Reports at End of Run

Statuz Default Statuz Report

Add... | Delete |

 Autornatic Logyiewer Iritialize Oefault Reports
Al
s Festore Defaults | Feset Report Bar
& On Emar
© Never ¥ Automatic Feport Bar display

— Report Bar Button

Analog IDefauItAnang Report Change...

Performance IDefauIt Performance Report Change...

Response IDefauIt Fesponse Report Change...

Status IDefauIt Statuz Report Change...

Trace IDefauIt Trace Report Change...

FEEEER

Usage IDefauIt Usage Report Change..

] I Cancel | Help |

2. Todeeteareport, click itsnamein the Automatic Reports at End of Run lig,
and then click the Delete button.

3. Toadd areport, click the Add button.
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Report Selection

Choose a report af bpe: IM 'I

D efault Analog Bepart

0K I Cancel I

Select the type of report that you want to add.

LoadT et liststhe default report aswell as any other reportsthat you have
defined. Click the report that you want LoadT est to display.

4. After you have finished adding and deleting reports, click OK.
At the end of aschedule run, LoadT est displaysthe reportsthat you have selected.

Changing the Reports that Run from the Report Bar

The report bar letsyou run reports by simply pressing abutton. This bar
automaticdly runsthedefault reports. H owever, you may have defined anew report
that you want to run instead of the default reports.

The following example shows how to customize the report bar so that when you
click thePerf button, the Performance--D ataEntry report runsinstead of the default
Performance report:

1. ClickTools — Options, andthen click theReports tab. The Optionsdiaog box
gppears. The Report Bar Buttons arealiststhe reportsthat gppear automaticdly
a the end of aschedule run.

2. Click Change next to thereport that you want to change. In this example, you
are changing the Performance report.
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3. Thedidog box displaysboth the default Performance report and any
Performance reportsthat you have defined:

Report Selection

Choose a repart of bupe: I Perfarmance 'I

Default Performance Report
| Performance--Accounting
:Performance--Diats Entry

Performance--Sales

Ok I Cancel I

4. Click Performance--Data Entry, and click OK.

The next timeyou click the Perf button, LoadT est runsthe Performance--D ata
Entry report.

NOTE: Toresetthereport bar so thet it generatesthe default reports, click Tools
- Options, click the Reports tab, and then click the Reset Report Bar button.

Types of Reports

Thefollowing sectionsdescribe each LoadT est report in detail, and give an example
of each type of report.

Analog

U se Andogreportsto identify the differencesbetween expected and actud responses
in avirtual user script.

The report output shows the commands sent, and the rows and errorsreceived,
during therun. T he output displaysdl client/server traffic related to each VU
emulation command.
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The following figure shows an example of Anaog report output:

E=% 8tart of data Ffor input Leg Flila Acocaupting[l] <==

<4g mqlewsc[CALCDOLOOL]: =cript = Calculate Hours{ll, source = Calculate Hours (20
1

alfer Segdicn set nls_languages “AMERICAN® pla_territorys AMERICA® nls_curEency
= P2V ple imc currency= "ANERICA" nl= numsric charactsre= ",,' nle date format=

"DO-MOH-TYT nla_dats_language= TAMERICAN' nla_gsort= TEIKARY®
0 rows processed

aqlprapara [CALTULOOZ] ! seripr = Calecularts Houwes (), ssurcs = Caleulats Houra
(271 B
l= SELECT USER FREOM DUAL
€€ gqlaewac[CALCOLOOZ]: script = Calculate Hoursi{3d), soorce = Caloulate Houra [31
1 Sas

{1j BELECT USER FROH DUAL
0 rows procesasd
* aqlprecw [CALCULOO4]: mecipt & Calculats Howra (d)], =®ourcs & Calculats Houcs |3
15w
1 rew recsived from 1 takls
ERROR 0! Mo arroT

. .

What's in Analog Report Output?
Analog report output containsthe following information:

Header and trailer lines, which show you which virtuad user generated the data In
the following example, the header and trailer lines show datafrom thefirst virtua
user in the Accounting user group, Accounting[ 1] :

==> Start of data for input log file Accounting[1l] <==
==> End of data for input log file Accounting[l] <==

Inside the header and trailer lines, the Andog report shows dataon each emulation
command that avirtua user executed. For example:

*** cnd[ cndl 0): script = scrnane(cndcent), source = srcnane(srcline) ***

Syntax Meaning

<<< < << Indicatesthat the command recorded and played back

<<* successfully.

ok < <* Indicatestha an error occurred during recording and the same

error occurred during playback.

*** |Indicatestha no error occurred during recording but an error
occurred during playback.

cnd The name of the VU emulaion command.
cndl D The command ID.
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Compare

9-40

(Continued)

Syntax Meaning

scrnane The name of the script.

cntcent Thenumber of VU emulation commandsthat have been executed in
tha script.

source In most cases, thisisthe same asthe script. H owever, if ascript cdls
another script, or if aVU script containsan includefile, thecaling script
or thefiletha containsthe include directive is displayed.

srcline The sourceline.

The Compare report comparesthe response times measured by Performance
reports. After you have generated output from severa Performance reports, you can
use aCompare report to compare the values of aspecific field.

You can compare output that shows different numbers of users. You can dso
compare output from runs on different sysem configurations.

A Comparereport can comparethe output from one base report and up to six other
Performance reports.

What's in Compare Report Output?

A Compare report can compare report output in anumber of ways. It can compare
the output absolutely, or it can compare the output relative to the base report that
you select. In addition, the response times can be weighted, so that command IDs
that occur frequently have more influence, or they can be unweighted, so that each
command ID hasequd influence.

There are four versions of the Compare report, and the following sections explan
each one. In each report, the same Performance reports are used asinput; the only
differenceisin the type of Compare report.

Absolute Compare Reports

Absolute Comparereportsdisplay the actud vduesof theresponsetimes, in seconds.
Thefind line of the output givesthe arithmetic sum of the response times.
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Thefollowing figure showsthe last few lines of an absolute Compare report output:

Build 1 Build 1 Build 1 Build 1
cmdiD pl hedule pl hedule | 2zample schedule | 2gample gchedule
Users 5 #02 Users 10 #01 Users 15 #03 Users 20 09
Performance 1 Performance 1 Performance 1 Performance 1
149 READ RO17 0.0 o.04 0.0 0.
150 READ RO1E 0.0 002 0.0 0.
151 READ RO19 0.00 o 0.00 000
152 READ RO20 0.00 o 0.00 o.M
153 READ RO21 0.00 o 0.00 000
154 READ ROZ2 0.00 000 0.00 000
155 Sl 273 479 ERE 12.05

T o define an absolute Compare report:

1.

2
3.
4

Click File - New - Compare Report.

U nder Style, click Absolute data values.

U nder Weighted, click Individual sample data.

Click Save, and save the report under adescriptive name.

Weighted Absolute Compare Reports

Weighted absolute Compare reports weigh response times by their frequency of
occurrence and are useful for comparing “total” response times.

The weight applied is equal to the number of valid responses for that command ID
in each output. If the command IDs in the output have a different number of
responses, LoadTest uses the smallest non-zero number as the weight.

The weighted absolute value is the product of this weight and the absolute value for
the response time. The final line of the weighted absolute Compare report gives the
arithmetic sum of the weighted response times for each output.

The following figure shows the last few lines of a weighted absolute Compare report

output:
Build 1 Build 1 Build 1 Build 1
cmdiD =ample schedule | szample schedule | sample =chedule | sample schedule
Users 5702 Users 10 301 Users 15 203 Users 20 #09
Perfori 1 Perfor 1 Performance 1 Performance 1
149 READ RO17 003 012 003 003
150 READ RO18 003 006 003 003
151 READ RO19 000 003 000 upali}
152 READ RO20 000 003 000 003
153 READ RO21 0.0a 003 0.00 0.0
154 READ ROZ2 0.00 0.00 0.00 0.00
193 WWEIGHTED S .11 1461 1743 4193
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T o define aweighted absolute Compare report:

1. ClickFile -~ New — Compare Report.

2. Under Style, click Absolute data values.

3. Under Weighted, click Weighted by count of base report samples.
4

Click Save, and save the report under adescriptive name.

Relative Compare Reports

Relative Compare reports list the “base” response time as 1.00 and the other response
times relative to that base.

The final line of the output gives the geometric mean of the relative response times
for each output. To determine the geometric mean, LoadTest multiplies the
response times, and then takes a root of the product that is equal to the number of
response times. For example, if there are five response times, LoadTest multiplies
them together and takes the fifth root of the product.

Mathematically, the geometric mean of a set of vakyes,, ..., X is expressed as:
(X1Xg...%, ) LK

The following figure shows the last few lines of a relative Compare report output:

Build 1 Build 1 Build 1 Build 1
cmdiD pl hedule pl hedule | sample schedule | sample schedule
Users 5 #02 Users 10 #1 Users 15 #03 Users 20 709
Performance 1 Performance 1 Performance 1 Performance 1
149 READ RO17 1.00 4.00 1.00 1.00
150 READ RO1E 1.00 200 1.00 1.00
151 READ RO189 1.00 10.00 1.00 1.00
152 READ ROZ0 1.00 10.00 1.00 10.00
153 READ RO21 1.00 10.00 1.00 1.00
154 READ ROZ2 1.00 1.00 1.00 1.00
155 GEC WEAN 1.00 1.1 1.07 1.44

To define a relative Compare report:

1. Click File -~ New —» Compare Report.

2. UndersStyle, click Value relative to base report.
3. UnderWeighted, click Individual sample data.
4

Click Save, and save the report under a descriptive name.
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Weighted Relative Compare Reports

Thisreport isthe same astherelaive Compare report, except that it dso liststhe
weighted geometric mean.

The weighted geometric mean differsfrom the geometric mean in that it takesinto
account the frequency with which the different command IDsoccur. Thus,
frequently used command IDs have agreater influence on the weighted geometric
mean than infrequently used ones, in contrast to the geometric mean, where dl
command IDs have equd influence.

The weight gpplied when calculating the weighted geometric mean for each
command ID equasthe number of vaid responsesfor that ID in each file being
compared. If the number of vaid responses for acommand ID differsamong the
files, the smalest non-zero count isused asitsweight.

M athematically, the weighted geometric mean of aset of valuesxy, X, ..., Xk having
frequencies (weights) fy, , ..., fi, wheref; + T+ ...+ f,= N, isexpressed as.

£ f f. /N
(XgIX P X )

Thefollowing figure showsthelast few lines of aweighted relative Compare report
output:

Build 1 Build 1 Build 1 Build 1
cmdip sample schedule | sample schedule | sample schedule | sample schedule
Users 5702 Users 10 #01 Users 15 #03 Users 20 #03
Performance 1 Performance 1 Performance 1 Performance 1
149 READ RO1T 1.00 400 1.00 1.00
150 READ RO1E 1.00 200 1.00 1.00
151 READ RO19 1.00 10.00 1.00 1.00
152 READ ROZ0 1.00 10.00 1.00 10.00
153 READ ROZ1 1.00 10.00 1.00 1.00
154 READ ROZZ 1.00 1.00 1.00 1.00
155 GECQ MEAN 1.00 1.91 1.07 1.44
156 WGHT GMES 1.00 1.30 1.08 147

T o define aweighted relative Compare report:

1. ClickFile -~ New — Compare Report.

2. Under Style, click Value relative to base report.

3. Under Weighted, click Weighted by count of base report samples.
4

Click Save, and save the report under adescriptive name.
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N/A and Undefined Responses

Occasiondly, you might seethe gringsn/ a and Undef n in the output of a
Comparereport. The following table describes when LoadT est displaysthese
srings:

If this occurs The Compare report output will

A command ID isin the base report but Ligt n/a for that command ID.
doesnot exist in the other report output.

Acommand ID isin thereport output but | Ignoretha command ID.
does not occur in the base report.

You are producing arelative report, and Ligt theresponsetimeas0 in the base report,
some command IDshavearesponsetime | andlisttheother resultscorrespondingto that
of 0. command ID asUndefn.

All theresponsetimesfor areport output | List the geometric mean or sum asn/a.
arelisted asn/a or Undefn.

Performance
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U se Performancereportsto display the responsetimesobserved duringthe schedule
run. Performance report output displaysthe response timesfor the selected
commands. It aso providesthe mean, sandard deviation, and percentilesfor
response times.

Performance reports use the same input dataas Response reports, and provide
similar datasorting and filtering. H owever, Performance reports group responses
with the same command 1D, while Response reports shows each command ID
individudly.

The following figure shows an example of Performance report output. The graph
plotsthe secondsof responsetime againgt preset percentiles. T hus, thisgraph shows
15 barsfor each percentile category, because atotd of 15 commands are graphed.
The MIN caegory showsthe minimum response time for each command ID. The
50th category showsthe 50th percentile of time for each command ID. (Haf of the
command IDshad ashorter reponsetimeand haf had alonger responsetime.) The
M AX category showsthe maximum response time for each command ID.
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What's in Performance Report Output?

Performance report output containsthe following information:

>

>

>

>

Cmd ID — The command ID associated with the response.
NUM — The number of responses for each command ID.

MEAN — The arithmetic mean of the response times of all responses for each
command ID.

STD DEV — The standard deviation of the response times of all responses for
each command ID.

MIN — The minimum response time of all responses for each command ID.

50th, 70th, 80th, 90th, 95th — The percentiles of the response times of all
responses for each command ID. So, for example, if the 95th percentile of Add
N e002 is 0.53, 95% of the responses are less that 0.53 seconds.

MAX — The maximum response time of all responses for each command ID.

To display the total response time in the graph and in the last line of the report
output follow these steps:

1.

Click File — Open - Report Output, and select the output from a
Performance report.
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Response
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2.
3.

Right-click on the graph and select Settings.
Click the Select Commands IDs tab, and select TOTAL.

Response reports display individua response times. Response reports use the same
input data as Performance reports, and provide smilar datasorting and filtering.

H owever, Response report output shows each command ID individuadly, while
Performance report output groups responseswith the same command ID.

Response reports are useful for the following:

>

Checking thetrend in theresponse time. The Response report showsthe
response time versusthe elgpsed time of the schedule run. Theresponsetime
should be clustered around one point rather than getting progressively longer or
shorter. If thetrend changes, check that you have excluded login and setup time
in your results. Theworg caseisthat you might need to changeyour test design.

Checking any spikesin the response time. If the response timeisfairly flat
except for oneor two spikes, you may want to investigate the cause of the spikes.

Filtering the dataso that it containsonly one command ID, and then graphing
that command ID asahistogram.

Optiondly, checking the resources used by acomputer in therun. To seethe
resourcesused, right-click on the Responsereport output and select acomputer.

Thefollowing figure showsan example of Response report output. The graph plots
each virtud user versusthe response time, in milliseconds. T hus, thisgraph shows
that thefirst user in the accounting group (Accounting 1) executed two commands.
This grgph contains many short lines, which resemble dots, and indicate that the
responsetimesfor dl theusersare quite short. Thelonger alineison the X axis, the
longer the response time, because the X axis grgphsthe response time.
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What's in Response Report Output?

Typicaly, Responsereport output containstwo sections, onefor expected responses
and one for unexpected responses. The responses within each section are sorted by
command 1D, and within each command ID, responses are sorted by the ending
timestamp.

Response report output containsthe following information:
» CmdID —The command ID associated with the response.

» Ending TS — Theending timestamp of the response. This timestamp
corresponds to the value of VU language read-only varidblet s for the
response. The timestamp is the interval ending timestamp as defined by the
Time Period report option.

» Response — The response time in milliseconds.
» Status— DisplaysP orF to indicate whether the response passed or failed.
» User — The virtual user corresponding to the response.

» Script — The name of the script corresponding to the response.
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Status
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Status reports show how well the responses you actudly received during playback
correspond with the responsesthat you expected to receive. If the response you
received isthe same or isexpected, LoadT est considersthat it has passed; otherwise,
LoadT est considersit failed.

Thefollowing figure shows an example of Statusreport output. The graph plotsthe
command number against the number of timesthe script ran, and displays
commandsthat passed in green, and commandsthat faled in red. Thus, thisgraph
showstha command 1 (command ID Add N €01) ran 24 timesand did not fail, and
command 6 (command ID Cacul001) ran 8 timesand did not fall.
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What's in Status Report Output?
Status report output containsthe following information:

» CmdID —The command ID associated with the response.

» NUM —The number of responses corresponding to each command ID. This

number is the sum of the numbers in Bagsed andFailed columns.

» Passed — The number of passed responses for each command ID (that is, those

that did not time out).

» Failed — The number of failed responses for each command ID that timed out

(that is, the expected response was not received).

» % Passed — The percentage of responses that passed for that command ID.

» % Failed — The percentage of responses that failed for that command ID.
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The last line of the report output liststhe totdsfor each column.

Trace

Trace reportslist the activity of arun and examine in detail unusua or unexpected
events. Thisreport formatsraw datafrom the schedule run without performing
satigticd andyss.

Trace report output displaysthe actua timestamps from the emulation, the counts
of datasent and received, and the environment variable settings (if recorded). To
display the actua datasent or received, run an Anaog report.

The following figure shows an example of Trace report output:

What'sin Trace Report Output?
Trace report output containsthe following information:

» Total Number of Users Emulated — The number of virtual and GU | users in
the schedule run.

» Number of Usersin Report — The number of users that appear in the output.
If you have filtered users, this number is different that the total number of users
emulated.

» LoadTest Release — The release of the LoadTest system that you used when
recording.

» Time of Schedule Run — The time that the schedule started to run.

» Time of Day Reference for Timestamps — The time that the schedule started
to run, given as the number of seconds since 00:00:00 GMT, January 1, 1970. If
you have a UNIX computer available, the U NdXi ne(3) library routine
converts this and other timestamps into time-of-day format.
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For each user, the Trace report ligsthe following information:

>

Alineindicating the user that isbeing reported. In thisexample, the user is
Data Entry[1], or thefirst user in the DataEntry user group.

Default environment variable vaues and environment variable changestaking
place on each virtuad user during playback. T he changes correspond to
environment control commands executed during the schedule run.

NOTE: Unless you set the record level to ALL during recording, most
environment variable values are not recorded, and thus do not appear in the Trace
report. The default record level is ESSEN TIAL. For more information, see
ChangngtheRexrd L evd VAlueon page 7-46.

For each script, the Trace report liststhe following information:

>

>

A script header, which liststhe user, the release, and the name of the script.

Beginning timestamp — The time, in milliseconds (since the beginning of the
schedule run), at the start of execution of each script.

Login Timestamp — Recorded for each user. This corresponds to the time when
the user’s login status changed to ON.

Emulation commands executed during the schedule run. Athree-line heading
appears if any emulation commands are included. The Trace report gives the
following information for each emulation command:

— Src Line — The line number of the command in the source file.

— Cmd Count — Arunning tally of the number of emulation commands
executed in a script. This column shows 0 for SQ ABasic timers.

— CInt = The value of th&er ver _connect i on environment variable
associated with each SQL, HTTP, or socket emulation command.

— Attached to Server — For TUXEDO sessions that start with a
t ux_t pi ni t emulation command, this line appears.

— Command — The emulation command that was executed. Ifan HTTP
response was read from cache and not from the network, the report output
showsht t p_nrecv(c) (rather tharhttp_nrecv).

— Command ID — The command ID associated with the command
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Count — These values depend on the type of emulation command. For SQL
emulation commands, this is generally the number of rows processed. For
HTTP and socket commands, this is generally the number of bytes
processed. For TUXEDO emulation commands, this is a code which can
be 0 (buffer neither sent nor received), 1 (buffer sent but not received), 2
(buffer not sent but received), or 3 (buffer sent and received).

First Timestamp — The time, in milliseconds, that the command started
executing, relative to the beginning of the schedule run. In the Trace
examplesql exec started executing 37.322 seconds after the schedule
began running.

Last Timestamp — The time, in milliseconds, that the command stopped
executing, relative to the beginning of the schedule run. In the Trace
examplesqgl exec stopped executing 38.103 seconds after the schedule
began running.

Stat — Whether the emulation command passed or failed.

Server n ("server_name") disconnected — Indicates that the server
connection has been closed.

Ending Timestamp — The time, in milliseconds, that the script stopped
executing, relative to the beginning of the schedule run. This value is
reported for each script. The duration of the script is also reported.

Logout Timestamp — The time, in milliseconds, that the user’s login status
changed from ON to OFF.
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Usage

U sagereportsdisplay dataon all VU emulation commands and responses. The
report output describesthroughput and user characteristicsduring the schedulerun.

The following figure shows an example of U sage report output:

What's in Usage Report Output?

U sage report output contains a section on cumulative statiics and a section on
summary statigtics.

Cumulative Statigtics

>

9-52

Active Time — The sum of the active time of all users. The active time of a virtual
user is the time the user spent thinking (including delays after the user’s first
recorded command), executing commands, and waiting for responses.

Inactive Time — The sum of the inactive time of all users and scripts. The
inactive time of a virtual user is the time before the user’s first emulation
command (including overhead time needed to set up and initialize the run), and,
possibly, inter-script delay (the time between the last emulation command of
the previous script and the beginning of the current script).

Passed Commands — Total number of passedjl exec, sql prepar e,
sql * _cursor, TUXEDO,http_request,sock_send, andenul at e
commands executed.

Failed Commands — Total number of failedql exec, sql pr epar e,
sql * _cursor, TUXEDO,http_request,sock_send, andenul at e
commands executed.



Types of Reports

Passed Responses — Total number of responses to input commands that were
matched by passing receive commarstf (nr ecv, sql | ongr ecv,
http_nrecv,http_recv,sock_nrecv,andsock_recv). Thisisnotthe

same as the total number of expected receive commands, since a response may
be matched by an arbitrary number of receive commands. Aresponse is
considered expected if all receive commands used to match it have an expected
status.

Failed Responses — Total number of responses that were matched by failing

VU receive emulation commands. This is not the same as the total number of
unexpected receive commands, since a response may be received by an arbitrary
number of receive commands. Aresponse is considered unexpected if any
receive commands used to match it have an unexpected status.

Average Throughput — Four measurements of average throughput are
provided: passed command throughput, failed command throughput, passed
response throughput, and failed response throughput. This represents the
throughput of an average user.

Time Spent Waiting — Total time spent waiting for responses, given both in
seconds and as a percentage of active time. Time spent waiting is the elapsed
time from when the input command is submitted to the server until the server
receives the complete response. The timbtarnp_r equest spends waiting

for a connection to be established is counted as time spent waiting.

Time Executing Commands — Total time spent in executirsg)l exec,

sql prepare,sql *_cursor , TUXEDO, anderrul at e commands. This
measurement is provided both in seconds and as a percentage of active time. The
time spent executing SQL commands is defined as the elapsed time from when
the SQL statements are submitted to the server until these statements have
completed. The time spent executing TUXEDO commands is defined as the
time to execute the specific ATMI primitive until it succeeds or fails.

Time Spent in Input — Total time spent sending user input to the server. This
measurement is provided both in seconds and as a percentage of active time. The
time spent bntt p_r equest andsock_send commands in sending input

to the server is reported as time spent in input.

Time Spent Thinking — T otal time spent thinking, both in seconds and as a

percentage of active time. The time spent thinking for a given command is the
elapsed time from the end of the preceding emulation command until the

current emulation command is submitted to the server. This definition of think
time corresponds with that used during the run only if the environment variable
Thi nk_def in the script has the default LR (last received), which assumes that
think time starts at the last received data timestamp of the previous response.
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If any SQL emulation commandswere executed, the U sage report output includes:

>

Rows Received — Number of rows received by all reportegll nr ecv
commands.

Received Rows/Sec — Average number of rows received per second. Derived by
dividing the number of rows received by the active time

Average Rows/Response — Average number of rows in the passed and failed
responses. Derived by dividing the number of rows received by the number of
passed and failed responses.

Average Think Time — Average think time in seconds fegl exec and
sql pr epar e statements only.

SQL Execution Commands — Number o6ql exec commands reported.
Preparation Commands — Number okql pr epar e commands reported.

Rows Processed — N umber of rows processed by all reporsed exec
commands.

Processed Rows/Sec — Average number of rows processed per second. Derived
by dividing the number of rows processed by the active time.

Avg Rows/Execute Cmd — Average number of rows processed by each
sql exec command. Derived by dividing the number of rows processed by the
number ofsql exec commands reported.

Avg Row Process Time — Average time in milliseconds for processing a row by
ansql exec command. Derived by dividing the time spentsayi exec
commands by the number of rows processed.

Avg Execution Time — Average time in milliseconds to executesay exec
command. Derived by dividing the time spentsayi exec commands by the
number ofsql exec commands.

Avg Preparation Time — Average time in milliseconds to execute an
sql pr epar e command. Derived by dividing the time spentsayl pr epar e
commands by the number 4| pr epar e commands.

Ifany HTTP emulation commands were executed, the U sage report output
includes:

>

Passed HTTP Connections — Number of successful HTTP connections
established by all reportédt t p_r equest commands.

Failed HTTP Connections—Number of HTTP connection attempts that failed
to establish a connection for all reportect p_r equest commands.



Types of Reports

HTTP Sent Kbytes — Kilobytes of data sent by reporthtt p_r equest and
commands.

HTTP Received Kbytes — Kilobytes of data received by reportett p_nr ecv
andht t p_r ecv commands.

Sent Kbytes/Connection — Kilobytes of data sent by reportetit p_r equest
and commands per connection. Derived by dividing the kilobytes of data sent by
the number of successfully established HTTP connections.

Passed Connections/Min — Number of successful HTTP connections
established per minute. Derived by dividing the number of successful HTTP
connections by the active time.

Avg Connect Setup Time — Average time, in milliseconds, required to establish
a successful HTTP connection. Derived by dividing the total connection time
for all recordechtt p_r equest commands by the number of successful
connections.

HTTP Sent Kbytes/Sec — Kilobytes of data sent per second. Derived by dividing
the kilobytes of data sent by all recorded p_r equest and commands by
the active time.

HTTP Recv Kbytes/Sec — Kilobytes of data received per second. Derived by
dividing the kilobytes of data received by all recordi¢d p_nr ecv and
htt p_recv commands by the active time.

Recv Kbytes/Connection — Kilobytes of data received by reported

htt p_nrecv andhtt p_recv commands per connection. Derived by

dividing the kilobytes of data received by the number of successfully established
HTTP connections.

If any socket emulation commands were executed, the U sage report output includes:

>

Passed socket Connections — N umber of successful socket connections
established by all reportexbck _connect functions.

Socket Sent Kbytes — Kilobytes of data sent by reportedck _send
commands.

Socket Received Kbytes — Kilobytes of data received by reported
sock_nrecv andsock_recv commands.

Passed Connections/Min — N umber of successful socket connections
established per minute. Derived by dividing the number of successful socket
connections by the active time.

Socket Sent Kbytes/Sec — Kilobytes of data sent per second. Derived by
dividing the kilobytes of data sent by all recordaitk _send commands by
the active time.
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» Socket Recv Kbytes/Sec — Kilobytes of data received per second. Derived by
dividing the kilobytes of data received by all recordedk nr ecv and
sock_r ecv commands by the active time.

If any TUXEDO emulation commands were executed, the U sage report output
includes:

» Tuxedo Execution Commands — Number of TUXEDO commands reported.

» Avg Execution Time — Average time in milliseconds to execute a TUXEDO
command. Derived by dividing the time spend on TUXEDO commands by the
number of TUXEDO commands.

Ifanystart _tinme emulation commands were executed, the U sage report output
includes:

» stop_time Commands — Number ofst op_t i me commands reported.

» stop_time Cmds/Min — Number ofst op_t i me commands per minute.
Derived by dividing the number st op_t i me commands by the active time.

» start_time Commands — Number ofst art _ti ne commands reported.

» Avg Block Time — Average response time in seconds for repcstezp_t i me
commands. Derived by dividing the sum of the response times for all
stop_ti me commands by the numberstfop_ti ne commands. The
response time ofst op_t i me command is the elapsed time between it and its
associatedgt art _ti me command.

If anyenul at e emulation commands were executed, the U sage report output
includes:

» Passed emulate Commands — Number oemul at e commands that report a
passed status.

» Passed emulate Time Spent — Total time spent, from when the passed
enul at e commands start to where they end.

» Failed emulate Commands — Number oferrul at e commands that report a
failed status.

» Failed emulate Time Spent — Total time spent, from when the failedul at e
commands start to where they end.

If anyt est case emulation commands were executed, the U sage report output
includes:

» Passed testcase Commands — Number ot est case commands that report
a passed status.
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Failed testcase Commands — N umber ot est case commands that report a
failed status.

Summary Statistics

>

Duration of Run — Elapsed time from the beginning to the end of the run. The
beginning of the run is the time of the first emulation activity among all users
and scripts, not just the ones you have filtered for this report. Similarly, the end
of the run is the time of the last emulation activity among all users and scripts.

Passed Commands, Failed Commands, Passed Responses, Failed
Responses — Identical to their counterparts@umulative Statigicson page 9-52.

Total Throughput — Four measurements of total throughput are provided:
passed command throughput, failed command throughput, passed response
throughput, and failed response throughput. The total throughput of passed
commands s obtained by dividing the number of passed commands by the run’s
duration, with the appropriate conversion of seconds into minutes. Thus, it
represents the total passed command throughput by all selected users at the
applied workload, as opposed to the throughput of the average user. The total
failed command, and the total passed and failed response throughputs are
calculated analogously.

These throughput measurements, as well as the script throughput, depend upon
the user and script selections. For example, if only three users from a ten-user
run are selected, the throughput would not represent the server throughput at a
ten-user workload, but rather the throughput of three selected users as part of a
ten-user workload. As a guideline, the summary throughput measurements are
most meaningful when all users and scripts are selected.

Number of Users — Number of virtual users in the schedule run.

Number of stop_time Cmds — Number okt op_t i ne commands in the
schedule run.

Number of Completed Scripts — Scripts are considered complete if all activities
associated with the script are completed before the run ends.

Number of Uncompleted Scripts — Number of scripts that have not finished
executing when arun is halted. Scripts can be incomplete if you halt the run or
set the schedule to terminate after a certain number of users or scripts.

Average Number of Scripts Completed per User — Calculated by dividing the
number of completed scripts by the number of users.

Average Script Duration for Completed Scripts — Average elapsed time of a
completed script. Calculated by dividing the cumulative active time of all users
and scripts by the number of completed scripts.
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Script Throughput for Completed Scripts — N umber of scripts-per-hour
completed by the server during the run. Calculated by dividing the number of
completed scripts by the duration of the run, with the conversion of seconds
into hours. This value changes if you have filtered users and scripts.

If anyst op_t i me emulation commands were executed, the U sage report output
includes:

>

Avg Number of stop_time Commands — Calculated by dividing the number
of st op_t i me commands by the number of users.

Average start_time/stop_time Duration — Average response time in seconds
for reportedst op_t i me commands. Derived by dividing the sum of the
response times for &t op_t i mne commands by the numbersfop_ti nme
commands. The response time aftap_t i me command is the elapsed time
between it and its associatetiart _ti me command.

stop_time Command Throughput for all Users — Number okt op_ti ne
commands executed per minute during the schedule run. Derived by dividing
the number o6t op_t i me commands by the duration of the run.

If anyenul at e emulation commands were executed, the U sage report output
includes:

>

Passed emulate Commands — Number ofnul at e commands that report a
passed status.

Passed emulate Time Spent — Total time spent, from when the passed
enul at e commands start to where they end.

Failed emulate Commands — Number ofenul at e commands that report a
failed status.

Failed emulate Time Spent — Total time spent, from when the failedul at e
commands start to where they end.

If anyt est case emulation commands were executed, the U sage report output
includes:

>

Passed testcase Commands — Number ot est case commands that report
a passed status.

Failed testcase Commands — N umber ot est case commands that report a
failed status.



»»» AP P ENUDI X A

Working With Toolbars

Each component of Rationa Robot hastwo default toolbars:

» Standard — Contains buttons for choosing the most frequently used commands
for that component.

» Tools— Contains buttons for choosing other components.
LoadTest has two additional toolbars: Schedule and Run.

All toolbar buttons correspond to menu commands. Click a toolbar button to
immediately access the menu command. The toolbar buttons are dynamic. This
means that some toolbar buttons are enabled only when you select related menu
or toolbar commands.

Viewing Information About Toolbar Buttons

There are several ways to view information about a toolbar button and its
corresponding menu command:

» To see the name of the button in a yellow ToolTip, point to the button and
pause.

» To see abrief description in the status bar, point to the button or menu
command.

» To see more detailed information about the button or menu command, do one
of the following:

— Point to the button or menu command and pféss

ﬂ — Click theHelp Pointer icon on the right side of the Standard toolbar, and
. then point to the button or menu command and click the mouse button.
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Displaying Toolbars

To display or hide atoolbar:

» ClickView - Toolbars, and then click the name of the toolbar you want to
display or hide.

A check mark gppearsin front of the name of each digplayed toolbar.

Anchoring and Floating Toolbars

The Standard and Tools toolbars are anchored (docked) within each component’s
main window below the menu bar. However, you can drag an anchored toolbar from
within awindow and make it a floating (undocked) toolbar, which you can position
and resize independently of the main window. When you do this, the toolbar
remains visible even when you minimize a component or when the component is

hidden behind another application. You can also drag a floating toolbar and anchor
it inside of the window.

Floating toolbars are always on top of all other windows. This ensures that they are
never hidden. The following figure shows a floating toolbar and an anchored toolbar.

Drag the title bar to move a floating toolbar. Drag the
toolbar to a menu bar to anchor it.

GUI Record
Floating toolbar —— | w g E2 7
=

Drag an edge or corner to change the toolbar's shape.

7 default - Rational Robot =
File Edt “iew BRecord Debug |nset Tool: ‘Window Help
Anchored toolbar —— I|

(B BEIRRY TR I ELNG | [dRERE

| \— Drag the bar to create a floating toolbar.

| Adrin 4
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Setting Toolbar Options

To set the toolbar options:

1.

3.

Click View — Toolbars — Customize, or right-click atoolbar and click
Customize.

In the Toolbars tab, select or clear the gppropriate check boxes:
Show ToolTips — Displays a ToolTip when you point to a button and pause.

Cool Look — Changes the appearance of the toolbar buttons so that they have no
borders. It does not change the behavior of the buttons.

Large Buttons — Changes the size of the toolbar buttons.
Click OK.

Adding, Deleting, and Moving Toolbar Buttons

To add, delete or move a toolbar button:

1.

Click View — Toolbars — Customize, or right-click a toolbar and click
Customize.

Click theCommands tab.

To add a button, click a menu name from €a¢egories list. Each name in the

list representsamenu in the menu bar. Click a button to see its description. Drag
the button to the toolbar. Make sure you release the mouse button within the
toolbar.

To delete a button, drag it anywhere outside the toolbar.
To move a button, drag it to a new location.
Click OK.
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Creating Your Own Toolbar

To create acustom toolbar that containsjus the buttons you want:

1.

~N o o1 B~ WD

Click View — Toolbars — Customize, or right-click atoolbar and click
Customize.

Click the Toolbars tab.

Click New.

Type the name for the new toolbar and click OK.
Click the Commands tab.

Click amenu namefrom Categories.

Click abutton to seeitsdescription. Drag the button to the new toolbar. M ake
sure you release the mouse button within the new toolbar.

Repeat steps 6 and 7 until you have finished adding buttons.
Click OK.

Resetting and Deleting Toolbars
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Torestoreadefault toolbar toitsorigind configuration or to delete acustom toolbar:

1.

Click View — Toolbars — Customize, or right-click atoolbar and click
Customize.

In the Toolbars tab, do one of the following:

— Toreset adefault toolbar to its original configuration, highlight the toolbar
in the list and cliciReset.

— Todelete acustom toolbar, highlight the toolbar in the list andztitdte.

The name of this button changes depending on the type of toolbar that is
selected.

Click OK.



»»» APPENDIX B

Configuring Master and Agent Computers

If your schedule runsalarge number of users, you must set certain system
environment variables for the run to complete successfully.

Running More Than 245 Users

If your schedulerunsmorethan 245 userstotd, you must changetwo settingsin the
N uT CRACKER operatingenvironment on theM aster computer. Torun morethan
245 userson an N T Agent computer, you must make the same changes on that
Agent.

T o change these settings:

1.

2
3.
4

Lo N o O

Click Start - Settings - Control Panel - Nutcracker.
ClicktheNuTC 4 Options tab.
Select Semaphore Settings from the Category list.

ChangeMax Number of SemaphorestoN + S+ 10, where N isthe number
of usersyou want to run and S isthe number of shared variables used by VU
scriptsin the schedule.

Repeat for Max Number of Semaphores Per ID.
Click OK.

Click Restart Later.

Regtart N T.
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Running More Than 1000 Users

If your schedule runsmore than 1000 userstota, you must creste an environment

variablethat setstheminimum shared memory sizeon the M aster computer. Torun
morethan 1000 userson an N T Agent computer, you must make the same changes
on that Agent.

To create and set thisenvironment variable:

1.
2.
3.

4.
5.

Click Start - Settings - Control Panel - System.
Click the Environment tab.

Createan environment varigblenamed TEST7_LTMASTER _SHM M NSZ, and
setitsvadueto 700 * N, where N isthe number of usersyou want to run.

On the M aster computer, N isthetotd number of usersfor theentirerun. On
the Agent computer, N isthe number of usersthat run on that Agent.

Click Set, then click OK.
Restat NT.

Running More Than 1000 Users on One NT Computer
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If your schedule runsmore than 1000 userson an N T computer, you must creae
and set asystem environment varigble on each N T computer running more than
1000 users.

To create and set thisenvironment varigble:

1.
2.
3.

Click Start - Settings - Control Panel - System.
Click the Environment tab.

Create an environment varigble named TEST7_LTMASTER NTUSERLI M T,
and set itsvalue to the number of usersyou want to run.

Click Set, then click OK.

Regtart LoadTest (on the M aster computer) or the PerformanceStudio Agent
(on the Agent computer) for the new setting to take effect on that computer.



Running More Than 24 Userson a UNIX Agent

Running More Than 24 Users on a UNIX Agent

If your schedule runsmorethan 24 userson aU N I X Agent computer, you must set
the following system environment veriables:

System Environment Variable Value

Totd LoadT et processes (N PROC, Thenumber of virtua userson the Agent+ 5.
MAXU P)

Totd open files(NFILE, NIN ODE) (6* N) + (gpen_files* N) + (connedions* N)

N isthe number of virtud userson the Agent.
open_filesisthe number of filesexplicitly
opened within scripts.

annetionsisthe number of connectionsopen
concurrently.

Tota shared memory (SHMALL) 724 + 5609N + 16S+ 13G + goup_names
bytes

N isthe number of virtud userson the Agent.
Sisthetota number of shared varigblesin dl
the scriptsin the schedule.

G isthetota number of user groupsin the
schedule.

gaup_namesistheisthetotd length of al user
group namesin the schedule.

Semaphore set IDS(SEMMNI, 1

SEMMAP)

Tota semaphores (SEMN S) Thenumber of virtua userson the Agent
Semaphores per set (SEMM SL) The number of virtua userson the Agent

Controlling TCP Port Numbers

The psmsgtr_v and psmstr_snetwork services have been added to control the ports
on the M aster computer to which the Agent communication software connect.
These network servicesdlow teststo be run with M aster and Agent computerson
different networks separated by afirewdl by controlling the ports a which the
listening M aster server processes bind to.

In aPerformanceStudio run involving Agentsthere are multiple socket connections
between the M aster and each Agent.
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Connections made from the M aster to the Agent are dways made to asingle well-
known port, on which the PerformanceStudio Agent islistening. T hisport defaults
to 8800.

There are two connections made from each Agent to the M aster, oneto aM aster

server process named sgar’vsrv and another to aM aster server process named

sgarssrv. Thesetwo server processes each listen on aseparate port. They do not bind

to a specific port, but instead let the Master’s operating system choose a port
dynamically. The Master then communicates these port values to the Agent during
run initialization. (N ote that all Agents connect to the same two ports on the
Master.) It is these two dynamically chosen ports on the Master which cause firewall
administration problems because which two ports will be used cannot be determined
in advance.

Control is achieved using the optional presence of network services (the traditional
TCP/UDP network services defined in an /etc/services file, not to be confused with
an NT service). On NT, the services file is found in

DrivaWIN N T\system 32\drivers\etc\services. There is one entry per line, listing the
service name, the port number, and the protocol (TCP or UDP).

Specifically, control over the ports is provided as follows:
sga7vsrv binds to the port (in priority order):

1. The value of the TCP service named psmstr_v, if defined.
Otherwise,

2. Aport dynamically chosen by the system.

sga7ssrv binds to the port (in priority order):

1. The value of the TCP service named psmstr_s, if defined.
Otherwise,

2. Aport dynamically chosen by the system.

N ote that the ports defined by these two services are independent. That is, they do
not need to be adjacent, nor related to the well-known PerformanceStudio Agent
port of 8800. They do need to be unique. We suggest using the ports 8801 and 8802
if they are not used for some other service on the Master.

For example, if you want the ports on the Master to be 8801 and 8802, add two lines
to the services file:

psnetr_s8801/tcp# PerformanceStudi o Master S server
psnstr_v8802/tcp# PerformanceStudi o Master V server



Setting Up IP Aliasing

In addition, the psagent network service hasbeen added to control the port at which
the PerformanceStudio Agent listens. If the well-known Agent port of 8800 is
dready in use by another gpplication on one or more Agent computers, an aternate
port needsto be specified usng the psagent service.

The psagent serviceisput in the servicesfilein the same way that the network
servicespsmdatr_v and psmsir_sareput in thefile. The differenceistha the psagent
service must be defined on the M aster and al Agentsused in thetesting run, and
must beidenticd for al systems. The Agents must be rebooted after dtering the
servicefile.

For example, if you want the Agent to list on port 8888, add alineto the servicesfile
on both the M aster and the Agent:

psagent 8888/t cp# PerfornmanceSt udi o Agent

Setting Up IP Aliasing

LoadT est provides|P diasing, which dlowsmany I P addressesto be assigned to the
same physicd system. Every virtud user can be assgned adifferent |P addressto
redigtically emulate your user community. The requests generated by these virtua
usersreceive responses back from the Web server with timing characteristicsand
vaidation recorded intact.

TouselP diasing on any particular computer, the sysem administrator must set up
the IP addresses on that system.

For WindowsN T, thiscan be donewith the Settings — Control Panel — Network
- Protocols — TCP/IP Protocol — Properties -~ Advanced — IP Addresses —
Add button.

For UN IX, thiscan be donewith thei f conf i g (1) command line utility. Seethe
i f confi g manua pagesfor specific detailsappropriatetothat operatingsysem.To
set up large numbers of | P addressesit is convenient to use aPerl or UN I X shell
script. An example Korn shell script for thispurposenamed i pal i as_set up can
befoundinthebin directory of UN I X Agent ingtdls. (You must haveroot privileges
to set up IP diaseswith ifconfig.)

Be careful when assigning | P addressesto acomputer for obviousreasons, such as
conflicting with existing | P addresses aswell asrouting considerations. We
recommend that |P addresses be assigned by aqudified network administrator.

After IP Aliasing is set up, smply open aschedule, click the Runtime button, and
select the Enable IP Aliasing check box.

B-5



B-6

If IP Aliasingisselected in the schedule, a the beginning of arun LoadT est software
on each computer (M aster or Agent) queriesthe system for al available | P addresses.
Each VU user scheduled to run on that computer isassigned an | P addressfrom that
list, in round-robin fashion. In other words, if there aremore VU userson a
computer than IP addresses, an IP addressisassigned to multiple VU users. If there
arefewer VU usersthan IP addresses, some | P addressesare not used. T hisapproach
optimizesthe digtribution of |P addresses regardless of the number of users
scheduled on any particular computer, and freesyou from involvement or worry
about matching IP addressesto specific users.



»»» APPENDIX C

Standard Datapool Data Types

This appendix contains:
» Atableof gdandard datatypes

» Atableof minimum and maximum rangesfor the gandard datatypes

Standard Data Type Table

Datatypes supply datapool columnswith their vaues. You assign datatypesto
datapool columnswhen you define the columnsin the Datapool Specification
diaog box.

The standard datatypeslisted in thefollowing table are included with your Reationd
Tes software. U se these datatypesto help populate the datapoolsyou create.

The standard datatypes (plus any user-defined datatypesyou create) arelisted in
the Datgpool Specification diaog box under the heading Type. Type and the other
datapool column definitions (such asLength and Interval) referenced in the
following table are some of the definitionsyou set in thisdidog box.

N ote that related datatypes (such ascitiesand states) are designed to supply
gppropriate parings of vauesin agiven datgpool row. For example, if the

Cities- U .S. datatype suppliesthe vadue Boston to arow, the State Abbrev. - U .S,
datatype suppliesthe vadue M A to the row.
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Standard Datapool Data Types

Standard data type name

Description

Examples

Address - Street Street numbersand names. N o period after | 20 M aguire Road
abbreviations. 860 SLosAngeles St 8th Fl
75Wadl St 22nd FI
Cities- U.S. N amesof U .S. cities. Lexington
Cupertino
Rdeigh

Company N ame

Company names (including designations
such asCo and Inc where appropriate).

Rationd Software Corp
TSC DivHarper Lloyd Inc

Sofinnovalnc
Date- Aug 10, 1994 Datesin the format shown. Oct 8, 1997
. A Jun 17, 1964
Theday portion of the string isdwaystwo '
yP g & Nov 10, 1978

characters. Days 1 through 9 begin with a
blank space.

Toincludethecomma(,) asan ordinary
character rather than asthe.csv filedelimiter,
thedaesare enclosed in double quoteswhen
stored in the datapool.

To set arange of datesfrom January 1, 1900
through D ecember 31, 2050, set M inimum to
01011900 and M aximum to 12312050.

If thecommaisthedelimiter,
thevduesare stored in the
datgpool asfollows:

"Oct 8, 1997"
"Jun 17, 1964"
“Nov 10, 1978"

Date- August 10, 1994

C-2

Datesin theformat shown.

The day portion of the string isdwaystwo
characters. Days 1 through 9 begin with a
blank space.

Toincludethecomma( ,) asan ordinary
character rather than asthe.csv filedeimiter,
thedaesare enclosed in double quoteswhen
stored in the datgpool.

To set arange of datesfrom January 1, 1900
through D ecember 31, 2050, set M inimum to
01011900 and Maximum to 12312050.

October 8, 1997
June 17, 1964
N ovember 10, 1978

If thecommaisthedelimiter,
thevauesare stored in the
datgpool asfollows:

"October 8, 1997"
"June 17, 1964"
"N ovember 10, 1978"
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(Continued)
Standard data type name Description Examples
Dae- MM/DD/YY Datesin the format shown. 10/08/97
; ; 06/17/64
You can only specify arange of datesin the
y Specty 8rend 11/10/78

same century (tha is, the year in Maximum
mugt be greater than the year in Minimum).

Toincludethedashes(/) asordinary
charactersrather than asthe.csv file

If the dash isthe delimiter,
thevauesare stored in the
datgpool asfollows:

delimiter, the dates are enclosed in double "10/08/97"
quoteswhen stored in the datapool. "06/17/64"
To set arange of datesfrom January 1, 1900 "11/10/78"
through D ecember 31, 1999, set Minimum to
010100 and M aximum to 123199.

Dae- MM/DD/YYYY Datesin the format shown. 10/08/1997
Toincludethedashes( /) asordinary 06/17/1964

11/10/1978

charactersrather than asthe.csv file
delimiter, the dates are enclosed in double
quoteswhen stored in the datapool.

To set arange of datesfrom January 1, 1900

If the dash isthe delimiter,
thevaduesare stored in the
datgpool asfollows:

through D ecember 31, 2050, set Minimum to "10/08/1997"
01011900 and M aximum to 12312050. "06/17/1964"
"11/10/1978"
Dae- MMDDYY Datesin the format shown. 100897
You can only specify arange of datesin the 061764
same century (tha is, the year in Maximum 111078
mugt be greater than the year in Minimum).
To set arange of datesfrom January 1, 1900
through D ecember 31, 1999, set Minimum to
010100 and M aximum to 123199.
Dae- MM-DD-YY Datesin the format shown. 10-08-97
; ; 06-17-64
You can only specify arange of daesin the
y ey g 11-10-78

same century (tha is, the year in Maximum
must be greater than the year in Minimum).

To set arange of datesfrom January 1, 1900
through D ecember 31, 1999, set M inimum to
010100 and M aximum to 123199.

C-3



Standard Datapool Data Types

(Continued)
Standard data type name Description Examples
Dae- MMDDYYYY Datesin the format shown. 10081997
To set arange of datesfrom January 1, 1900 06171964
through D ecember 31, 2050, set M inimum to 11101978
01011900 and Maximum to 12312050.
Dae- MM-DD-YYYY Datesin the format shown. 10-08-1997
To set arange of datesfrom January 1, 1900 06-17-1964
through D ecember 31, 2050, set Minimum to 11-10-1978
01011900 and Maximum to 12312050.
Dae- YYYY/MM/DD Datesin the format shown. 1997/10/08
Toincludethedashes(/) asordinary 1964/06/17
1978/11/10

charactersrather than asthe .csv file

delimiter, the dates are enclosed in double
quoteswhen stored in the datapool.

To set arange of datesfrom January 1, 1900

If the dash isthe delimiter,
thevaduesare stored in the
datgpool asfollows:

through D ecember 31, 2050, set M inimum to "1997/10/08"
19000101 and Maximum to 20501231. "1064/06/17"
"1978/11/10"
Dae- YYYYMMDD Datesin the format shown. 19971008
To set arange of datesfrom January 1, 1900 19640617
through D ecember 31, 2050, set M inimum to 19781110
19000101 and Maximum to 20501231.
Date, Julian - DDDYY Datesin theformat shown. DDD isthetotd | 28197
number of daystha have passed in ayear. 16964
For example, January 1is001, and February | 31478
1is032.
To set arange of datesfrom January 1, 1900
through December 31, 1999, set M inimum
to 00100 and M aximum to 36599.
Date, Julian - DDDYYYY Datesintheformat shown. DDD isthetota | 2811997
number of daystha have passed in ayear. 1691964
For example, January 1is001, and February | 3141978
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1is032.

To set arange of datesfrom January 1, 1900
through D ecember 31, 2050, set M inimum to
0011900 and M aximum to 3652050.




Standard Data Type Table

(Continued)
Standard data type name Description Examples
Date, ulian - YYDDD Datesin theformat shown. DDD isthetotd | 97281
number of daystha have passed in ayear. 64169
For example, January 1is001, and February | 78314
1is032.
To set arange of datesfrom January 1, 1900
through D ecember 31, 1999, set Minimum to
00001 and M aximum to 99365.
Date, Julian - YYYYDDD Datesintheformat shown. DDD isthetota | 1997281
number of daystha have passed in ayear. 1964169
For example, January 1is001, and February | 1978314
1is032.
To set arange of datesfrom January 1, 1900
through D ecember 31, 2050, set M inimum to
1900001 and M aximum to 2050365.
Float - X. XXX Postiveand negativedecima numbersinthe | 243.63918
forma shown. -95.99
155075028157503

Set Length to the number of decima places
to dlow (up to 6).

Set Minimum and Maximum to the range of
numbersto generate.

Togeneraenumberswith morethan 9digits
(the maximum dlowed with the Integers-
Signed datatype), usethe Float - X. XXX data
typeand set Decimals to 0.

Floa - X XXXE+ NN

Podtiveand negativedecima numbersinthe
exponentia notation format shown.

Set Length to the number of decima places
to dlow (up to 6).

Set Minimum and Maximum to the range of
numbersto generate.

4.0285177E+ 068
-3.2381443E+ 024
8.8373255E+ 119

Gender Either M or F, with no following period. M
F

H exadecima H exadecima numbers. 1d6b77
ff
3824e7d
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(Continued)

Standard data type name Description Examples

Integers- Signed Podtiveand negativewholenumbers. Thisis | 1349
the default datatype. -392993
To include negative numbersin thelist of 441393316
generated vaues, set Minimum to thelowest
negative number you want to dlow.

M aximum range:

» Minimum = -999999999 (-999,999,999)

» Maximum = 999999999 (999,999,999)
For larger numbers, use afloat datatype.

If you do not specify arange, the default
rangeis 0 through 999,999,999.

U sethisdatatypeto generate unique datain
adatgpool column (for example, when you
need a “key” field of unique data). You can
also use Read From File and user-defined
data types to generate unique data.

Name - Middle Masculine and feminine middle names. | Richard
Ifthe middle name is preceded by afield WithTh_eresa
masculine or feminine value (such as a Julius
masculine or feminine first name), the
middle name is in the same gender category
as the earlier field.

Name - Prefix (e.g., Mr) Mr or Ms, with no following period. Mr
If the name prefix is preceded by a field withMs
masculine or feminine value (such as a
masculine or feminine gender designation),
the name prefix is in the same gender
category as the earlier field.

Names - First Masculine and feminine first names. Richard
If the first name is preceded by a field with Th_eresa
masculine or feminine value (such as a Julius
masculine or feminine name prefix), the first
name is in the same gender category as the
earlier field.

Names - Last Surnames. Swidler

Larned
Buckingham
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(Continued)
Standard data type name Description Examples
N ames- Middle Initid Middle initias only, with no following B
period. M
L

Packed Decimad

A number where each digit isrepresented by
four bits. Digitsare non-printable.

N ote that commas and other characterstha
may be used to represent a packed decimal
number may cause unpredictable results
when the datapool fileisread.

N on-printable digits.

Phone - 10 Digit T elephone areacodes, appropriate 7816762400
exchanges, and numbers. 4123818993
5052658498
Phone - AreaCode Telephone areacodes. T o generate correct 781
areacode lengths, set Length to 3. 412
505
Phone - Exchange T elephone exchanges. T o generate correct 676
exchange lengths, set Length to 3. 381
265
Phone - Suffix Four-digit telephone numbers (telephone 2400
numberswithout areacode or exchange). To | 8993
generate correct telephone number suffix 8498

lengths, set Length to 4.

Random Alphabetic String

Strings of random upper case and lower case
letters.

Length determinesthe number of characters
generated.

AQSEFUOZUIUIpAGSEM
DESeAiRFEqIEIDiicEw
edEIDilcisewsD IEdgP

Random Alphanumeric
String

Strings of random upper case and lower case
letters and digits.

Length determinesthenumber of characters
generated.

AYcH I18WmeM eM 0AK4
H Sk9vGAQU 79esDE
7Eeis93k4EL Xie7S32siD 14E
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Standard Datapool Data Types

(Continued)
Standard data type name Description Examples
Read From File Assgnsvauesfrom an ASCII text filetothe | Any vauesin an ASCII text
datgpool column. For example, you could file.
export adatabase column to atext file, and
then usethisdaatypeto assign thevduesin
the file to adatgpool column.
You can usethisdaatypeto generate unique
data You can dso usethe Integers- Signed
and user-defined datatypesto generae
unique data
For information about using this datatype,
see CregtingaCdumn o VduesO utsdeRationd
Tet on page 6-48.
Space Character An empty string.
State Abbrev. - U.S. Two-character sate abbreviations. MA
CA
NC
String Congtant A congtant with the vadue of Seed. The 1234
datgpool column isfilled with thisone AAA
dphanumeric value. 1blb

Time- HH.MM.SS

Timesin the forma shown. Hoursrange
from 00 (midnight) through 23 (11 pm).

To set arange of timesfrom midnight to
2pm, set Minimum to 0 and Maximum to
140000.

00.00.00 (midnight)
11.14.38
21.44.19

Time- HH:MM:SS

Timesin the forma shown. Hoursrange
from 00 (midnight) through 23 (11 pm).

Toincludethecolons( :) asordinary
charactersrather than asthe .csv file

00:00:00 (midnight)
11:14:38
21:44:19

If the colon isthe delimiter,
thevaduesare stored in the
datgpool asfollows:

"00:00:00" (midnight)
"11:14:38"
"21:44:19"

delimiter, the dates are enclosed in double
quoteswhen stored in the datapool.

To set arange of timesfrom midnight to
2pm, set Minimum to 0 and Maximum to
140000.

Time- HHMMSS Timesin the forma shown. Hoursrange

from 00 (midnight) through 23 (11 pm).

To set arange of timesfrom midnight to
2pm, set Minimum to 0 and Maximum to
140000.

000000 (midnight)
111438
214419
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Data Type Ranges

(Continued)
Standard data type name Description Examples
Zip Code- 5 Digit Five-digit U.S. posta zip codes. To generate | 02173
the correct zip code lengths, set Length to 5. | 95401
84104
Zip Code- 9 Digit Nine-digit U. S. postd zip codes. 021733104
954012694
841040190
Zip Code- 9 Digit with Dash | Nine-digit U.S. postd zip codeswith adash | 02173-3104
between the fifth and sixth digits. 95401-2694
84104-0190
Zoned Decimd Zoned decimd numbers. 3086036
450
499658196

Data Type Ranges

These are the minimum and maximum rangesfor the ssandard data types:

Type of range Limitation
Maximum hours 23
Maximum minutes 59

M aximum seconds 59
Maximum two-digit year 99
Maximum four-digit year 9999
Maximum months 12

Minimum six-digit date

010100 (January 1, 00)

Maximum six-digit date

123199 (D ecember 31, 9999)

Minimum eight-digit date

01010000 (January 1, 0000)

Maximum eight-digit date

12319999 (D ecember 31, 9999)

Minimum negative integer (Integers- Signed)

-999999999 (-999,999,999)
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(Continued)

Type of range Limitation

Maximum positive integer (Integers- Signed) | 999999999 (999,999,999)
Maximum decimd places (Floa datatypes) 6

M ae/Femadetitle Mr,Ms

Gender designation M, F
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action object — In TestFactory, an object in the application map that represents an
action to which a control in the application responds. Typical actions are mouse
left-click, mouse right-click, and mouse left-double-click; the corresponding action
objects in the application map are LeftClick, RightClick, and LeftDoubleClick.

ActiveX control — Areusable software control that takes advantage of O bject Linking
and Embedding (OLE) and Component Object Modeling (CO M) technologies.
Developers can use ActiveX controls to add specialized functions to applications,
software development tools, and Web pages. Robot can test ActiveX controls in
applications.

actual results — In a functional test, the outcome of testing an object through a
verification pointin a GU script. Actual results that vary from the recorded baseline
results are defects or intentional changes in the application. Sdesdisereults

Administrator — SeeRational Adminidrator.

Agent computer — In LoadTest, a computer that has the Rational Agent software
installed and that plays back a virtual user or GU I script. In a LoadT est schedule,
you can identify the Agent computer on which to run a script. Se®aisna Agnt.

API recording — In Robot, a virtual user recording method that captures API calls
between a specific client application and a server. These calls are captured on the
client computer.

application map — In TestFactory, a hierarchical list of controls and actions in the
application-under-test, as well as the states of the application-under-test and the
transitions between those states. An application map can include U1 objects and
action objects, as well as TestFactory objects such as Pilots, Test Suites, and scripts.

application-under-test — The software being tested. See ajsam-unda-ted.

Asset Browser — A window that displays testing resources such as builds, queries,
scripts, schedules, reports, report output, and logs. The Asset Browser is available in
TestManager and LoadTest.

AUT — Seegppliction-unde-ted.
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automated testing — Atesting technique in which you use software tools to replace
repetitive and error-prone manual work. Automated testing saves time and enables a
reliable, predictable, and accurate testing process.

AutoPilot — In TestFactory, a tool for running scripts, Test Suites, and Pilots. The
scripts and Test Suites can run on your local computer or on computers in the Test
Lab. The Pilots run on your local computer, and the scripts they generate can run on
your local computer or on computers in the Test Lab.

base state — In TestFactory, the known, stable state in which you expect the
application-under-test to be at the start of each script segment. Segpilsgment.

baseline results — In a functional test, the outcome of testing an object through a
verification pointin a GU | script. The baseline results become the expected state of
the object during playback of the script. Actual test results that vary from the baseline
results are defects or intentional changes in the application. Seg@bsults

best script — In TestFactory, an optimized script generated by a Pilot. A best script
contains the fewest number of script segments that provide the most coverage of the
source code or user interface in the application-under-test.

breakpoint — A feature of the Robot debugger. When you assign a breakpoint to a
line of code, and then run the script in the debugger environment, the script stops
executing at that line of code. Control returns to you, and the breakpoint line is
displayed. From here you can view variables, perform other debugging activities, and
continue executing the script.

build — A version of the application-under-test. Typically, developers add new
features or enhancements to each incremental build. As team members test a build,
they enter defects against those features that do not behave as expected. You use
TestManager to define and manage builds.

built-in data test — A data test that comes with Robot and is used with the Object
Data verification point. A data test uses a specific property of the object, in
conjunction with other parameters, to determine the data to capture. Although
built-in data tests cannot be edited, renamed, or deleted, they can be copied and then
edited, and they can be viewed. See aldom data ted.

ClearQuest — SeeRationa ClearQued.

client/server — An architecture for cooperative processing in which the software
tasks are split between server tasks and client tasks. The client computer sends
requests to the server, and the server responds.

code coverage — In TestFactory, the percentage of code that is tested by a script.
This percentage is based on the portion of the code that a script touches, relative to
all code in the application-under-test. A Pilot can use code coverage to determine the
best script for a run. See alsd cveae
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command ID — In LoadTest's VU language, an identifier for a command. Robot
automatically assigns a unique command ID, composed of an alphanumeric prefix
and a three-digit number, to each emulation command. Because command IDs
appear in both the virtual user script and the LoadT est report output, they enable you
to determine the relationship between an emulation command and its response
times.

command ID prefix — In LoadT est, a prefix for a unique emulation command ID.
The prefix defaults to the script name (up to the first seven characters). However,
you can define the prefix in the Generator tab of the Virtual U ser Record O ptions
dialog box.

custom data test — A customer-defined data test used with the Object Data
verification point. A data test uses a specific property of the object, in conjunction
with other parameters, to determine the data to capture. Custom data tests are
created within your organization and are stored in the repositories that were active
when they were created. They can be edited, renamed, and deleted. Bak-atso

data ted.

data test — Atest that captures the data of an object with the O bject Data verification
point. See alsbuilt-in datates andaistom data ted.

datapool — A source of test data that GU | scripts and virtual user scripts can draw
from during playback. You can automatically generate datapools using TestManager,
or you can import datapool data from other sources such as your database.

dependency — In LoadTest, a method of coordinating an object in a schedule with
an event. For example, if the script Query is dependent upon the script Connect,
then Connect must finish executing before Query can begin executing. See also
evant.

distributed architecture — Architecture in which computer systems work together
and communicate with each other across LAN, WAN, or other types of networks.
A client/server system is an example of distributed architecture.

distributed functional test — In LoadT est, atest that uses multiple Agent computers
to execute multiple GU I scripts written in the SQ ABasic language.

dynamic load balancing selector — Atype of selector in aLoadTest schedule. Items
in the selector, such as scripts, are executed according to a weight that you set.

emulation commands — VU language statements or commands that emulate client
activity, evaluate the server’s responses, and perform communication and timing
operations. LoadT est stores the results of emulation commands in a log file, which
you can view from the LogViewer.
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emulation functions — VU language functions that emulate client activity and
evaluate the server’s responses. U nlike emulation commands, emulation functions
do not perform communication and timing operations, and they are not logged.

environment control commands — VU language commands that let you control a
virtual user’s environment by changing the VU environment variables. For example,
you can set the level of detail that is logged or the number of times that virtual users
attempt to connect to a server.

event — An item in a LoadTest schedule upon which another item is dependent.
For example, if the script Connect sets an event and the script Query depends on this
event, Connect must finish executing before Query can begin executing. See also

dependency.

external script — A script that runs a program created with any tool. You plan and
run external scripts in TestManager.

fixed user group — In LoadTest, a group that contains a scalable number of users.
When you create afixed user group, you indicate the maximum number of users that
you will run in the group. Typically, you use fixed user groups in functional tests,
which do not add a workload to the system.

flow control statements — In the VU and SQ ABasic languages, statements that let
you add conditional execution structures and looping structures to a script.

functional test — Atest to determine whether a system functions as intended.
Functional tests are performed on GU | objects and objects such as hidden
DataWindows and Visual Basic hidden controls.

Grid Comparator — The Robot component for reviewing, analyzing, and editing
data files for text and numeric verification points in grid formats. The Grid
Comparator displays the differences between the recorded baseline data and the
actual data captured during playback.

GUI script — A type of script written in the SQ ABasic language. It contains GU |
actions such as keystrokes and mouse clicks. Typically, a GU I script also contains
verification points for testing objects over successive builds of the application-under-
test.

GUI user — The type of user that is emulated when a GU | script is executed.
Only one GUI user at atime can run on a computer.

hidden object — An object that is not visible through the user interface. Hidden
objects include objects with a visible property of False and objects with no GU |
component.

IDE — Integrated Development Environment. This environment consists of a set of
integrated tools that are used to develop a software application. Examples of IDEs
supported by Robot include Oracle Forms, PowerBuilder, Visual Basic, and Java.
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Image Comparator — The Robot component for reviewing and analyzing bitmap
image files for Region Image and Window Image verification points. The Image
Comparator displays differences between the recorded baseline image and the actual
image captured during playback. The Image Comparator also displays unexpected
active windows that appear during playback.

instrumentation — In TestFactory, the process of inserting code coverage counters
into the application-under-test. These counters record how much code is executed
during a script run. See alshjet cdeingdrumentation andsource adeingrumentation.

load — Seeworkloed.
load balancing — Seewarkloed baandng
LoadTest — SeeRationa L cedT e

log — Arepository object that contains the record of events that occur while playing
back a script or running aschedule. Alogincludes the results of all verification points
executed as well as performance data that can be used to analyze the system’s
performance.

LogViewer — SeeRationa Logvieve.

low-level recording — A recording mode that uses detailed mouse movements and
keyboard actions to track screen coordinates and exact timing. During playback, all
actions occur in real time, exactly as recorded.

manual script — A set of testing instructions to be run by a human tester. The
script can consist of steps and verification points. You create manual scripts in
TestManager.

M aster computer — Acomputer that executes LoadTest. From this computer, you
create, run, and monitor schedules. When the run is finished, you use it to analyze
test results.

mix-ins — SeePila mix-ins

network recording — In Robot, a virtual user recording method that records packet-
level traffic. This traffic is captured on the wire.

next available selector —In Load T est schedules, a selector that distributes each item
such as a script, delay, or other selector to an available computer or virtual user. This
type of selector isused in aGU | schedule. The next available selector parcels out the
items sequentially, based on which computers or virtual users are available.

Glossary-15



Glossary

Glossary-16

object — An item on a screen, such as a window, dialog box, check box, label, or
command button. An object has information (properties) associated with it and
actions that can be performed on it. For example, information associated with the
window object includes its type and size, and actions include clicking and scrolling.
In some development environments, a term other thjatt is used. For example,

the Java environment usesponant, and the HTML environment usdsmant.

object code instrumentation — In TestFactory, the process of inserting code
coverage counters into the executable file of the application-under-test. These
counters record how much of the program a script tests. Seassgoentation and
uree adeindrumentation.

Object-Oriented Recording® — A script recording mode that examines objects in
the application-under-test at the Windows layer. Robot uses internal object names to
identify objects, instead of using mouse movements or absolute screen coordinates.

Object Properties Comparator — The Robot component that you use to review,
analyze, and edit the properties of objects captured by an Object Properties
verification point. The Object Properties Comparator displays differences between
recorded baseline data and the actual data captured during playback.

Object Scripting commands — A set of SQ ABasic commands for accessing an
application’s objects and object properties. You add Object Scripting commands
manually when editing a script.

Object Testing® — Atechnology used by Robot to test any object in the application-
under-test, including the object’s properties and data. O bject Testing lets you test
standard Windows objects and ID E-specific objects, whether they are visible in the
interface or hidden.

OCI — Object Code Insertion. The Rational technology used in TestFactory to
instrument object code and measure how much of the application-under-test a script
tests. See alsmde verage anddyjet adeingrumentation.

performance test — Atest that determines whether a multi-client system performs
within user-defined standards under varying loads. Performance tests are always run
from a schedule in LoadT est.

Pilot — In TestFactory, a tool for generating scripts automatically.

Pilot mix-ins — In TestFactory, a list of Pilots that are executed on a random basis
duringthe run of alead Pilot. Mix-ins are useful for randomly testing multiple areas
of the application-under-test. To make tests more realistic, you can combine mix-ins
and scenarios.

Pilot scenario — An ordered list of Pilots that are executed during the run of a Pilot.
APilot scenario is useful for testing U | objects that need to be exercised in a specific
order. To make tests more realistic, you can combine scenarios and mix-ins.
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project — A collection of data, including test assets, defects, requirements, and
models, that can facilitate the development and testing of one or more software
components.

proxy recording — In Robot, a virtual user recording method that captures the client/
server conversation on the network wire rather than on the client computer. Proxy
recording allows Robot to capture network packets that are not visible to it during
network recording — for example, if the client and server are in different network
segments.

query —Arequest for information stored in the repository. Aquery consists of afilter
and several visible attributes — the columns of data to display, the width of the
column, and the sort order.

random selector — A type of selector in a LoadTest schedule. Items in the selector,
such as scripts, are randomly executed. Random selectors can be with replacement,
where the odds are the same, or without replacement, where the odds change with
each iteration.

Rational Administrator — The component for creating and maintaining repositories,
projects, users, groups, computers, and SQL Anywhere servers.

Rational Agent — The LoadT est software that resides on a shared network drive and
runs on each computer where testing occurs. The entries specified in a schedule play
back on the Agent computer, which reports on their progress and status as they run.
See alsgmt compute..

Rational ClearQuest — The Rational product for tracking and managing defects and
change requests throughout the development process. With ClearQuest, you can
manage every type of change activity associated with software development,
including enhancement requests, defect reports, and documentation modifications.

Rational LoadTest — The Rational Test component for running performance,

stress, scalability, multi-user, and distributed functional tests on multiple Agents
connected by a network. With LoadT est, you can initiate test runs and monitor tests
from a master computer that manages the test process. LoadTest is available only in
Rational Suite PerformanceStudio.

Rational LogViewer — The Robot component for displaying logs, which contain the
record of events that occur while playing back a script or running a schedule. Also,
the component from which you start the four Comparators.

Rational PerformanceArchitect — The Rational component that lets you test the
performance of COM/DCOM applications. With Rational PerformanceArchitect,
you can create a Rose sequence or collaboration diagram, convert it to a virtual user
script, and then use Rational Suite PerformanceStudio to edit the script and run the
performance tests.
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Rational repository — A database that stores application testing information, such as
test requirements, scripts, and logs. All Rational Suite TestStudio and Rational Suite
PerformanceStudio products and components on your computer update and
retrieve data from the same connected repository. A repository can contain either
a Microsoft Access or a Sybase SQL Anywhere database.

Rational RequisitePro — The Rational product for organizing, managing, and
tracking the changing requirements of your system.

Rational Robot — The Rational product for recording, playing back, debugging, and
editing scripts.

Rational SiteCheck — The Robot component for managing your intranet or World
Wide Web site. You can use SiteCheck to visualize the structure of your Web site,
and you can use it with Robot to automate Web site testing.

Rational Synchronizer — The Rational tool that ensures the consistency of data
across several Rational products.

Rational TestAccelerator — An agent application that executes scripts. TestFactory
uses computers running TestAccelerator as remote machines on which to run
automated distributed tests.

Rational TestFactory — The Rational Test component for mapping an application-
under-test and generating scripts automatically. TestFactory is available in Rational
Suite TestStudio and Rational Suite PerformanceStudio.

Rational TestManager — The Robot component for managing the overall testing
effort. You use it to define and store information about test documents,
requirements, scripts, schedules, and sessions.

Report Layout Editor — The TestManager component for customizing the layout of
reports.

repository — SeeRational rgpastary.
RequisitePro — SeeRationa RequistePro.
Robot — SeeRationd Rdbat.

scalable user group —In LoadT est, a group that contains a varying number of users.
When you create a scalable user group, you assign it a percentage of the total
workload. Assume you have a scalable user group that is 50 percent of the workload.
If you run atest with 10 users, the group will contain 5 users. If you run a test with
100 users, the group will contain 50 users.

scenario — In LoadT est, amodular group of scripts and other itemsin aschedule that
is used by more than one user group. A scenario can contain scripts, delays, and
synchronization points.
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scenario — SeePila saria

schedule — In LoadTest, structure that you create to specify how scripts should be
played back. A schedule can contain GU I scripts and virtual user scripts, and can
indicate the number of times to repeat a script and the computer on which the script
will run. In performance testing, a schedule is used to create a workload. In
distributed functional testing, a schedule is used to distribute scripts among various
computers.

script — A set of instructions used to navigate through and test an application. You
can generate scripts in a variety of ways. You can use Robot to record scripts used in
functional testing and performance testing. You can also use TestManager to create
and manage manual scripts, and to manage external scripts created with a third-party
testing tool. A script can have properties associated with it, such as the purpose of the
script and requirements for the script. See adna sript, GUI gript, manual sxipt,
andyvirtual usr sript.

script outline — In TestFactory, the readable version of a script. A script outline
contains a description of the actions that Robot performs while running the script.

script segment — In TestFactory, a section of a script that tests a particular

element of product functionality. A Pilot generates a script segment by starting the
application-under-test in a base state, navigating through the part of the product that
you are testing, and returning the application-under-test to the base state. See also
baedate

seed — An initial number fed to a random number generator. Using the same seed
producesthe same series of random numbers. In LoadTest, you use seeds to generate
think times.

selector — An item that you insert in a LoadTest schedule to indicate how often and
in what order to run scripts.

sequential selector — In a LoadT est schedule, a type of selector that executes each
script, delay, or other item in the same order in which it appears in the schedule.

session — In virtual user recording, one or more scripts that you record from the time
you begin recording until the time you stop recording. Typically, the scriptsin a
session represent a logical flow of tasks for a particular user, with each script
representing one task. For example, a session could be made up of three scripts:
logn, teting andlogout. In T estFactory, a session is the period of time that the
TestFactory application or a window is open.

shared variable — An integer variable that multiple scripts and multiple virtual users

can read and write to. You can see the value of a shared variable while monitoring a
LoadTest schedule. For example, you can set a shared variable as a flag to end a
playback session. Each script can check the flag to see if the session should end. When
that flag is set, exit tasks can be performed.
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shell script — A script that calls or groups several other GUI scripts and plays them
back in sequence. Shell scripts provide the ability to create comprehensive tests and
then store the results in a single log.

SiteCheck — SeeRationd SiteCheak.

source code instrumentation — In TestFactory, the process of inserting code into
the source code of the application-under-test. This code measures how much of the
source code a script tests. See alsoumentation andadyjet adeingrumentation.

SQABasic — The Robot scripting language for recording GU | actions

and verifying GU | objects. SQ ABasic contains most of the syntax rules and core
commands that are contained in the Microsoft Basic language. In addition,
SQABasic has commands that are specifically designed for automated testing.
See also/U.

stable load — In LoadTest, a condition that occurs when a specified number of
virtual users have logged on to the system-under-test and are active. When the stable
load criterion is met, LoadT est begins measuring the load.

streak — When running a virtual user schedule in LoadTest, a series of successes or
failures for emulation commands. You can see a streak while monitoring a schedule.

structural test — Atest to determine whether the structure of a Web site is consistent
and complete. A structural test ensures that an application’s interdependent objects
are properly linked together. You perform a structural test using SiteCheck.

synchronization point — In LoadTest, a place where emulated virtual users stop and
wait until all other synchronized users reach that point. When all users reach the
synchronization point, they are released and continue executing.

Synchronizer — SeeRational Synchronize.

system tuning — In LoadT est, the process of optimizing a system’s performance by
changing hardware resources and software configuration parameters while using a
constant workload.

system-under-test — The system being tested. This includes the computers and any
software that can generate aload on the system, networks, user interfaces, CPUs, and
memory. See alsappliction-unde-tes.

test assets — The resources that facilitate the planning or development phases of
the testing effort. Examples of test assets include scripts, schedules, sessions, test
documents, and test requirements.

test development — The process of developing tests to verify the operation of a
software application. This includes creating scripts that verify that the application-
under-test functions properly. Test development lets you establish the baseline of
expected behavior for the application-under-test.
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test documents — Test plans, project schedules, resource requirements, and any
other documents that are important to your project. You develop your test
documents using your own word processing or scheduling program; you then
reference the name and location of the document in TestManager. This lets
members of the test and development team locate documents quickly.

Test Lab — A collection of computers on which TestAccelerator is running. In
TestFactory, you can distribute the scripts associated with a Pilot, a Test Suite, or the
AutoPilot to run on computers in the Test Lab. SeeRétiona TetAadeaaa.

Test Suite — In TestFactory, a tool for running a collection of scripts as a group.
TestAccelerator — SeeRational TedAadgaar.

TestFactory — SeeRationa T etFadary.

TestManager — SeeRationa TetManagg.

Text Comparator — The Robot component for reviewing, analyzing, and editing

data files for text and numeric verification points in any format except grids. The
Text Comparator displays the differences between the recorded baseline results and
the actual results.

think time — In virtual user and GU | scripts, think times are delays that simulate a
user’s pauses to type or think while using an application. With virtual user scripts,
LoadTest calculates the think time at runtime, based on think time VU environment
variables that are set in the script. You can set amaximum think time in Robot. With
GUI scripts, Robot uses the actual delays captured between keystrokes, menu
choices, and other actions.

transaction — In LoadT est, a logical unit of work performed against a server. For
example, submitting a search query or submitting a completed form to a Web server
are both transactions.

transaction rate — In LoadT est, the playback speed calculated as a function of
number of transactions per unit of time. For example, if a script contains one
transaction, and each script is started at half-second intervals, your transaction rate
would be 2 per second.

transactor — In LoadT est, an item that you insert in a LoadTest schedule to indicate
the number of user-defined transactions that a virtual user performs in a given time
period.

Ul coverage — In TestFactory, the percentage of objects in the application map that
are tested by a Pilot-generated script. This percentage is the proportion of U | objects
that the script touches, relative to all U1 objects available to the Pilot. APilot can use
Ul coverage to determine the best script for a run. Seecdsmverage

Glossary-21



Glossary

Glossary-22

Ul object properties — Attributes of object classes and U1 objects that TestFactory
uses to map applications and generate scripts.

unexpected active window — A window that appears during script playback that
interrupts the script playback process and prevents the expected window from being
active. For example, an error message generated by the application-under-test is an
unexpected active window. You can view unexpected active windows in the Image
Comparator.

user group — In LoadT est, a collection of users that execute similar tasks and
generate the same basic workload. Accountants and data entry operators are examples
of user groups.

verification — The process of comparing the test results from the current build of the
software to its baseline results.

verification point — A point in an SQ ABasic script that confirms the state of one or
more objects. During recording, a verification point captures object information
from the application-under-test and stores it as the baseline. During playback, a
verification point recaptures the object information and compares it to the baseline.
In amanual script, a verification point is a question about the state of the application-
under-test.

virtual user — In LoadT est, a type of user that is emulated when a virtual user script
is executed. A computer can run multiple virtual users simultaneously.

virtual user script — Atype of script written in the VU language. Virtual user scripts
contain client/server requests and responses as well as user think times.

VU — The Robot scripting language for recording a client’s requests to a server.
VU provides most of the syntax rules and core commands available in the C
programming language. In addition, VU has emulation commands and functions
that are specifically designed for automated performance testing. S&Q&Basc

wait state — A delay or timing condition that handles time-dependent activities.

workload — In LoadT est, the set of all activities that users perform in an actual
production setting of the system-under-test. You can use LoadTest to emulate a
workload.

workload balancing — In LoadT est, the act of distributing activities so no one system
or device becomes a bottleneck.

workload model — In LoadTest, the workload model is represented as a schedule.
You can play back this schedule and analyze the response times.
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running from menu bar 9-6
running from report bar 9-6
saving 8-39

setting response time calculations 9-23
setting response type 9-22

setting stable loads 2-5, 9-23, 9-25
setting time period for 9-23
sorting command IDs 9-22

Status 9-3, 9-48

Trace 9-4, 9-49

typesof 9-3

Usage 9-4, 9-52

Index-12

requests
cancelling recorded 4-9
monitoring during recording 4-7
recording 1-6, 4-3
re-recording
sessons 4-22
virtuad user scripts 4-24
resource monitoring 2-18, 8-21, 9-3, 9-27
setting option to dlow 7-67
Response reports 2-16, 2-17, 9-46
graphing 9-22, 9-30
including passed or failed responses 9-23
resource monitoring 9-3, 9-27
setting response ranges 9-22, 9-24
setting response time caculations 9-23
setting response type 9-22
setting stable loads 9-23, 9-25
setting time period for 9-23
sorting command IDs 9-22
response times
reporting on 2-18, 9-23
sandard deviation 2-18, 9-44
restoring default reports 9-12, 9-38

restoring Robot during virtua user recording 4-2

result files
changing information in 7-46
copyingto M aster 7-37
location on Agent 7-38
removing from Agent 7-37
Resultsuser view 8-12, 8-14
orting usersin 8-27
rewinding the datapool cursor 6-16

Robot, restoring during virtua user recording 4-2

row accessorder 6-4, 6-17

rowsin datgpools
accessorder 6-4, 6-17
maximum number 6-4



recordsand 6-45
starting row number 6-18
unique 6-43

Run_time. Seeschedules, setting runtimeinformation
running

S

gpplications 3-25

reports 9-6

schedules 1-6, 2-15, 2-23, 4-15, 7-66
schedules. Seedmonitoring schedules

saving schedules 7-58
scenarios 7-10, 7-54

deleting from schedules 7-33
replacing 7-33

Schedule Log files, displaying 9-4
schedules 7-2

changinglogsin 7-67

checking 7-59

creating 7-3

deleting 7-51

deleting itemsfrom 7-33

disgplaying views of 8-4

editing 7-31, 7-32, 7-34

execution order of users 7-62
exporting 7-57

inserting an executable 7-12
inserting scripts 7-8

inserting selectors 7-13, 7-18
inserting synchronization point 2-14
inserting transactors 7-21, 7-22
minimum requirementsfor running 7-10, 7-59
monitoring 8-1

opening 7-28

Index

percent done 8-3

printing 7-57

renaming 7-51

replacingitemsin 7-33

reporting on portion of 9-23
results 7-66

running 2-15, 2-23, 4-15, 7-66
saving 7-58

setting delaysin 7-10, 7-20

setting maximum time for run 7-63
setting number of users 7-66
setting pass or fail criteria 7-61
setting runtime information 7-60
synchronization pointsand 5-9
synchronizingitemsin 5-10, 7-19, 7-25, 7-52
terminating 7-64, 7-67, 8-39, 9-57
timeinrun 83

ientific notaion datatype C-5
scope of asynchronization point 5-11
script generation options 3-17

adding SQL return codesto scripts 3-13
changing 4-18

command ID prefix 3-10

datgpool commands 3-10

display number of rowsretrieved 3-12
display retrieved rowsin scripts 3-11
playback pacing 3-15

think timevs. CPU delays 3-16

script properties 1-4, 7-30

accessing from sesson properties 4-19
defining in Robot 4-21

statuswhen re-recording scripts 4-24
satuswhen re-recording sessions 4-23, 4-24

Script view 8-18

emulaion commandstemporarily unavalablein
8-19

Index-13



Index
cripts 1-4 sequentid datgpool access 6-4, 6-17
asruntimeusers 1-4 unique row retrievad and 6-44
changing number 7-47 sequentid selectors 7-15

deleting from schedules 7-33 servers

editing 7-29

grouping into scenarios 7-10
initidizing timestampsfor 7-63
inserting delays 7-10, 7-20

inserting into schedule 7-8

inserting synchronization point 2-14
iterations 7-10

limiting number 7-48

replacing 7-33

reporting active times of 9-52
reporting inactive times of 9-52
runtime errorsin 2-15

setting dependencies 7-54

setting events 7-52

gyntax errorsin 2-15

typesof 1-4

variable names and datgpool column names 6-27
where stored on Agent 7-38

Seed flags 7-49
seeds 7-49

base 7-63

for random selectors 7-63
for users 7-48

random datgpool vaues 6-30

selectors 7-13

deleting from schedules 7-33
dynamic load bdancing 7-17
inserting into schedule 7-18
next avallable 1-10, 2-20, 7-15
random 7-16

sequentid 7-15

associating with aclient 3-8

associating with aproxy 3-8

changing 2-10

defining for network or proxy recording 3-27
performancetests 1-12

removing 3-29

responsetimes 1-11, 2-1

selecting for network recording 3-4

testing 2-6

think time distribution and 2-14

session files 4-1

regenerating scriptsfrom 4-17
where stored 4-2

session ID 3-21

where stored 3-21

sessions 1-5

autonaming 3-25

contents of 4-15

creating schedule from 7-4

deleting 4-25

finding the sesson name for ascript 4-22
importing 4-16

properties of 4-18

recording 4-1

regenerating scriptsfrom 4-17

removing ascript from 4-22
re-recording 4-22, 4-23

scriptswithin 4-17, 4-21

splitting into multiple scripts 2-12, 4-15, 4-16
usesfor 4-15

where stored 4-2

semaphores, changing maximum number of B-1, B-3 shared datapool cursors 6-4, 6-16

shared memory B-2, B-3

Index-14



shared varigbles
changing vdue of 8-31
displaying userswaiting on 8-32
initidizing 7-55
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