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Preface

Rational TestManager is an open and extensible framework that unites all of the tools,
artifacts, and data both related to and produced by the testing effort. Under this single
umbrella, all stakeholders and participants in the testing effort can define and refine
the quality goals they are working toward.

This manual describes how to use Rational TestManager to support the five testing
activities defined in the Rational Unified Process, and how to use TestManager for
functional testing and performance testing.

Audience

This manual is intended for project analysts, project architects and developers, quality
assurance team members, project managers, and any other stakeholders involved in
the testing effort.

Other Resources

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

Note: This manual contains conceptual information. For detailed procedures, see
the TestManager Help.

= All manuals are available online, either in HTML or PDF format. These manuals
are on the Rational Solutions for Windows Online Documentation CD.

For information about training opportunities, see the Rational University Web
site: http://www.rational.com/university.

Contacting Rational Technical Publications

To send feedback about documentation for Rational products, please send e-mail to
our technical publications department at techpubs@rational.com.

Xvii



Contacting Rational Technical Support

Xviii

If you have questions about installing, using, or maintaining this product, contact
Rational Technical Support as follows:

Your Location

Telephone

Facsimile

E-mail

North America

(800) 433-5444
(toll free)

(408) 863-4000
Cupertino, CA

(781) 676-2460
Lexington, MA

support@rational.com

Europe, Middle
East, Africa

+31 (0) 20-4546-200
Netherlands

+31 (0) 20-4545-201
Netherlands

support@europe.rational.com

Asia Pacific

+61-2-9419-0111
Australia

+61-2-9419-0123
Australia

support@apac.rational.com

Note: When you contact Rational Technical Support, please be prepared to supply the
following information:

Your name, telephone number, and company name

Your computer’s make and model

*  Your operating system and version number

= Product release number and serial number

*  Your case ID number (if you are following up on a previously-reported problem)

Preface
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Introducing Rational
TestManager

This chapter introduces you to Rational TestManager. It includes the following topics:

What is Rational TestManager
TestManager workflow

TestManager and other Rational products
TestManager and extensibility

Virtual testers and types of tests

Starting TestManager

The TestManager main window

What Is Rational TestManager

Testing is the feedback mechanism in the software development process. It tells us
where corrections need to be made to stay on course at any given iteration of a
development effort. It also tells us about the current quality of the system being
developed.

Everyone involved in the project is a stakeholder in the process of defining how
system quality will be assessed and in taking actions to correct problems. For
example:

Project analysts need to know about the availability, completeness, and quality of
use cases, features, and requirements supported by the system.

Project architects and developers need to understand the state of components and
subsystems they have designed or developed.

Quality assurance team members need to develop a plan to test the system so that
the answers required by the rest of the project team can be provided. Further, they
need to understand and define the relationships between the elements of their
testing plan and the other artifacts of the development effort. These traceability



relationships allow the QA team to understand how changes elsewhere in the
project affect their work, and to define how they will test the elements of the
system to provide the required answers to the entire team.

Project managers will use the information the testing effort provides to make
decisions about the acceptability and readiness of the system for release. Their
decisions will be based on input from other team members such as analysts and
developers who will, at least in part, be drawing their knowledge of the state of the
system from these same measurements.

What has been described here is no small effort. This is why testing efforts often
represent 25-50% of the overall project effort. Making these tasks more difficult is the
fact that collecting the required data, tracking the relationships amongst artifacts, and
providing a common presentation of the output of the testing effort often involves use
of several tools with disparate artifacts and data. This can make it nearly impossible to
efficiently track the effects of dependencies and to get a concise, consistent view of the
state of a system.

Rational TestManager is the open and extensible framework that unites all of the
tools, artifacts, and data both related to and produced by the testing effort. Under this
single umbrella, all stakeholders and participants in the testing effort can define and
refine the quality goals they are working toward. It is where the team defines the plan
it will implement to meet those goals. And, most importantly, it provides the entire
team with one place to go to determine the state of the system at any given point in
time as measured against any stakeholder's quality requirements.

By supporting all testing activities, quality assurance professionals use TestManager
as the central point from which all of those activities are coordinated and from which
the outputs of activities are managed and tracked. It tells testers what work needs to
be done by whom and by what date. It also informs the testers what areas of their
work are affected by changes happening elsewhere in the development effort.
TestManager is the one place to go for the answers to all questions related to system
quality.

TestManager Workflow

The TestManager workflow supports the five major testing activities defined by the
Rational Unified Process:

» Planning tests
*  Designing tests

» Implementing tests

2 Chapter 1 - Introducing Rational TestManager



= Executing tests
+ Evaluating tests
Each of these activities has input and output artifacts, as shown in the following

figure.

Testing Workflow

Artifacts Activities Artifacts

ast Plan
Plan 18 4 w
c|TesE 3
Case | 4
Design config
=70
Impl. Suite :
Design Test
Y Data
Test
ManT || Scripk
Fest

Planning Tests

The activity of planning tests primarily involves collecting and organizing
information that answers the following questions about testing:

*  What and Where? — Requirements, visual models, and other test inputs tell you
what to test and where to run the tests.

When? — Iteration plans tell you when the tests need to be run and to pass.

TestManager Workflow 3



*  Who? - Test plans, iteration plans, or project plans tell you who will perform the
testing activities.

Test Inputs

Test inputs help you answer the four questions about testing. The first step in
planning your testing effort is to identify the test inputs. A test input is anything that
the tests depend on or anything that needs validation. Test inputs help you decide
what you need to test. They also help you determine what tests might need to change
based on changes in the development process. This is extremely important in iterative
development where change is a frequent, necessary part of the process.

TestManager has two built-in test input types:
» Requirements created in a Rational RequisitePro project
» Elements in a Rational Rose visual model

These built-in test input types give you easy access to requirements and model
elements, and let you associate these inputs with other test artifacts for traceability
purposes.

TestManager also supports test inputs that are not generated by Rational tools. To use
any external test inputs within TestManager, you'll need to write test input adapters
or use adapters provided by Rational’s partners. For more information, see Defining
Extensible Test Input Types on page 11.

Test Plans

Once you have identified your test inputs, you can use TestManager to create a test
plan. The test plan contains information about the purpose and goals of testing within
the project, and the strategies to be used to implement and execute testing.

The test plan can contain a varied collection of information and addresses many
issues including:

*  What tests will need to be performed?
*  When will the tests need to be performed and be expected to pass?
= Who is responsible for each test?

* Where will tests need to be performed? In other words, on what hardware and
software configuration must they be run?

Projects can contain multiple test plans. You may have a plan for each phase of testing.
Different groups may have their own plans. Generally, each plan should have a single
high-level testing goal.

4 Chapter 1 - Introducing Rational TestManager



Each test plan can contain test case folders and test cases.

Test Case Folders

Use test case folders to organize test cases. Within a test plan, you can create test case
folders to organize your test cases hierarchically.

You can organize your test cases in many ways. Common organizations may reflect
system architecture, major use cases, requirements, or combinations of these.

Test Cases

Use test cases to validate that the system is working the way that it’s supposed to work
and is built with the quality you need before you can ship it. The test case is the
artifact in TestManager that answers the question, “What do I need to test?” You
develop test cases to validate particular behaviors.

Each test case is owned by or assigned to a team member. This answers the question,
“Who will do the testing?”

Iterations

Use iterations to specify when a test case must pass. An iteration is a defined span of
time during a project. The end of an iteration is a milestone. An iteration says that at
some point in time, the product has to meet a certain quality standard to reach a
milestone. The quality standard is defined by the test cases that must pass.

Configurations

Use configurations to specify where test cases must be run—on what hardware and
software configurations. For example, if you need to make sure that your test case
passes when run under four different operating systems, you could create a
configuration for each operating system. Then you could associate those four
configurations with the test case, to create configured test cases. In order for the main
test case to pass, all of its configured test cases need to pass.

Designing Tests

The activity of designing tests is primarily answering the question, “How am I going
to do the testing?” When you complete your test designing, you end up with a design
that helps you understand how you are going to perform the test case.
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Designing tests is an iterative and ongoing process. You should be able to start before
any system implementation by basing the test design on use case specifications,
requirements, prototypes, and so on. As the system becomes more clearly specified,
the design can become more detailed along with it.

In TestManager, you can design your test cases by indicating the actual steps required
to interact with the application and the system in order to perform the test, and how
to validate that the features are working properly. You also specify pre-conditions,
post-conditions, and acceptance criteria for the test.

Implementing Tests

The activity of test implementation primarily involves creating reusable test scripts
that implement your test case. You can then associate the implementation with the test
case.

Implementation is different in every testing project. In one project, you might decide
to build both automated test scripts and manual test scripts. In an other project, you
might need to write modular pieces of software using a combination of tools.

TestManager provides built-in support for implementing the following test script
types:

Test Script Type | Description

GUI A functional test script written in SQABasic, a Rational proprietary
Basic-like scripting language. Created in Rational Robot. (Available
only if Rational Robot is installed.)

VU A performance test script written in VU, a Rational proprietary C-like
scripting language. Created in Rational Robot. (Available only if
Rational Robot is installed.)

Note: When you choose to record a VU test script, you actually begin
recording a session. You can choose to generate VU or VB test scripts
from the recorded session, depending on selected recording options.

Manual A set of testing instructions to be run by a human tester. Created in
Rational ManualTest.

Command Line An executable file, including arguments and initial directory, detailed
when inserted into a suite or specified at test case implementation.

TestManager also supports implementation of other test script types that you have
registered. See Defining Extensible Test Script Types on page 12.
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Executing Tests

The activity of executing your tests is primarily running the implementations of test
cases to make sure that the system functions correctly. In TestManager, you can run
any of the following: (1) an individual test script; (2) one or more test cases, which run
the implementations of the test cases; (3) a suite, which runs any combination of test
scripts and test cases (and their implementations) across multiple computers and

users

TestManager provides built-in support for executing the following test script types:

Test Script Type | Description

GUI A functional test script written in SQABasic, a Rational proprietary
Basic-like scripting language.

VU A performance test script written in VU, a Rational proprietary C-like
scripting language.

Manual A set of testing instructions to be run by a human tester.

Visual Basic

A test script written in the Visual Basic language.

Java

A test script written in the Java language.

Command line

A file (for example, an .exe file, a .bat file, or a UNIX shell script)
including arguments and an initial directory that can be executed from
the command line.

TestManager also supports execution of other test script types that you have
registered. See Defining Extensible Test Script Types on page 12.

Evaluating Tests

The activity of evaluating tests is necessary to:

»  Determine the validity of the actual test run. Did it complete? Did it fail because
pre-conditions weren’t met?

» Analyze test output to determine the result. In performance testing, you look at
reports on the generated data to see if performance is acceptable.

»  Look at aggregate results to check coverage against plan, test inputs,
configurations, and so on. This can also be used to measure test progress and to do

trend analysis.
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TestManager and Other Rational Products

TestManager can be purchased standalone, or as part of other Rational packages.
When installed with other Rational products, it is tightly integrated with those
products.

The Rational Unified Process

The Rational Unified Process is a software engineering process that enhances team
productivity and delivers software best practices via guidelines, templates, and tool
mentors for all critical activities.

To quickly view the areas of the Rational Unified Process that are directly related to
testing:

» In TestManager, click Help > Extended Help .

To view the complete online version of the Rational Unified Process if you have
installed Rational Suite:

= Click Start > Programs > Rational Suite > Rational Unified Process

Projects and the Rational Administrator

When you work with TestManager, the information you create is stored in projects.
You use the Rational Administrator to create and manage Rational projects.

A Rational project stores software testing and development information. All Rational
components on your computer update and retrieve data from the same project.

Note: The types of data in a Rational project depend on the Rational software that you
have installed.

A Rational project can contain several different datastores and databases:
= A database contains information that is related to only one purpose or subject.

= Adatastore can contain one or more databases, as well as other types of files such as
schemas. Thus a database is one element of a datastore.

A Rational project can consist of the following types of datastores:

* Rational Test datastore — Stores application testing information such as test assets,
logs, reports, and builds.

= Rational RequisitePro datastore — Stores product or system requirements, software
and hardware requirements, user requirements, quality assurance procedures, and
test plans. Each datastore consists of project documents and a dynamically linked
database.
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= Rational ClearQuest database — Stores change-request information for software
development, including enhancement requests, defect reports, and documentation
modifications. Each ClearQuest database consists of one schema and one user
database.

Rational Rose models — Stores visual models for business processes, software
components, classes and objects, and distribution and deployment processes.

Test Scripts and Rational Robot

Rational Robot lets you develop automated test scripts for functional testing and
performance testing. Use Robot to:

Perform full functional testing. Record test scripts that navigate through your
application and test the state of objects through verification points.

Perform full performance testing. Record test scripts that help you determine
whether a multi-client system is performing within user-defined response-time
standards under varying loads.

= Test applications developed with IDEs such as Java, HTML, Visual Basic, Oracle
Forms, Delphi, and PowerBuilder. You can test objects even if they are not visible
in the application’s interface.

Collect diagnostic information about an application during test script playback.
Robot is integrated with Rational Purify”, Rational Quantifyd, and Rational
PureCoverageD. You can play back test scripts under a diagnostic tool and see the
results in the log.

The Object-Oriented Recording™ technology in Robot lets you generate test scripts by
simply running and using the application-under-test. Robot uses Object-Oriented
Recording to identify objects by their internal object names, not by screen coordinates.
If objects change locations or their text changes, Robot still finds them on playback.

Component Testing and Rational QualityArchitect

Rational Quality Architect is a powerful collection of integrated tools for testing
middleware components built with technologies such as Enterprise JavaBeans and
COM.

Quality Architect lets you reverse-engineer a component into Rational Rose, generate
test scripts, and finally edit and run the test scripts right from your Java development
environment or from Rational TestManager.

With Quality Architect, you can:

= Generate test scripts that unit-test individual methods or functions in a
component-under-test.
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= Generate test scripts that drive the business logic in a set of integrated
components. Scripts can be generated directly from Rose interaction diagrams or
from live components using the Session Recorder.

= Generate stubs that allow you to test components in isolation, apart from other
components called by the component-under-test.

= Track code coverage through Rational PureCoverage and model-level coverage
through Rational TestManager.

Requirements and Rational RequisitePro

Rational RequisitePro is a requirements management tool that helps project teams
control the development process. RequisitePro organizes your requirements by
linking Microsoft Word to a requirements repository and by providing traceability
and change management throughout the project lifecycle.

When you create a project using the Rational Administrator, you can associate a
RequisitePro project with the Administrator project. You can then use the
requirements in the RequisitePro project as test inputs to your test plan in
TestManager, and you can easily associate the requirements with test cases.

Model Elements and Rational Rose

Rational Rose helps you visualize, specify, construct, and document the structure and
behavior of your system'’s architecture. With Rose, you can provide a visual overview
of the system using the Unified Modeling Language (UML), the industry-standard
language for visualizing and documenting software systems.

When you create a project using the Rational Administrator, you can associate Rose
models with the project. You can then use the elements in that model as test inputs to
your test plan in TestManager, and you can easily associate the elements with test
cases.

Defects and Rational ClearQuest

Rational ClearQuest is a change-request management tool that tracks and manages
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.

With TestManager and ClearQuest, you can submit defects directly from a test log.
TestManager automatically fills in some of the fields in the ClearQuest defect form
with information from the test log.
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Reports and Rational SoDA

Rational SoDA generates up-to-date project reports of data extracted from one or
more tools in Rational Suite. SODA can work with one Rational tool, such as
RequisitePro, or combine information from more than one tool, such as Rational
RequisitePro, Rational Rose, Rational TestManager, and ClearQuest. These reports
provide a way for your team to communicate more efficiently and consistently.

For example, with SoDa you can create a report with the following information on a
software development project:

Software requirements from RequisitePro.
Software models from Rose.
» Testing criteria from TestManager.

* Defect tracking information from ClearQuest.

TestManager and Extensibility

By exporting various application programming interfaces (APIs), TestManager is not
limited to supporting test artifacts generated by Rational tools. The APIs provide
hooks into the TestManager software, enabling implementers to plug in functionality
that suits specific testing purposes. In addition to the pre-defined test inputs
(RequisitePro requirements and Rose models), TestManager supports test inputs
defined by the customer. The other type of test artifact that can be extended to include
types defined by the customer are test scripts.

Defining Extensible Test Input Types

Any kind of intermediary object needed for testing can be defined and managed as a
test input type—for example, objects like Microsoft Project files or Excel spreadsheets.
You could also define C++ -language project files as a test input type. These files
might contain project-specific language restrictions and metrics, such as permitted
depth of inheritance. The test designer might create test cases that determine whether
specific source modules adhere to these restrictions.

For TestManager to support a new test input type, there must be a user-implemented
dynamic link library called a Test Input Adapter (TTA). The adapter includes
functions for tasks such as connecting to and disconnecting from the test input source,
testing whether an input element has been modified, and setting various kinds of
filters. You cannot make modifications to test input elements through TestManager.
Changes to test input elements must be made through the application native to the
test input type.
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Defining Extensible Test Script Types
There are two ways of defining your own test script type:

= Using the built-in command-line adapter. This adapter is for file-based test scripts
that have operations driven from a command line—for example, a PERL script. A
new PERL script can be created and later edited by using a text editor. You can
define the command for the creation and edit operations for test scripts of a
particular test type, as—for example—Not epad t est, where t est is replaced
with the name of the test script before the command line is executed.

Defining a test script type in this way requires no additional programming, but
only entering some information about the type through the TestManager user
interface. From the TestManager Tools menu you can select Manage > Test Script
Types. In the Console Adapter Type tab, select Use the Command-Line Console
Adapter . You can enter the names of the executable commands for creating and
editing a test script. Selecting test scripts is done through the standard File Open
dialog box.

» Using a customer-created adapter. You use this kind of adapter for file-based test
scripts when you want to take advantage of Rational’s Test Script Services or
Verification Point services, or both. Also, for test script types that are not file
based— for example, Rational Visual Test scripts, you must implement a DLL that
provides a minimal user interface and enables TestManager to connect to and
disconnect from the test input source, in addition to creating, editing, and selecting
test scripts of the custom type. Rational provides an applications programming
interface (API) for implementing this DLL, which is called a Test Script Console
Adapter (TSCA). You can learn more about custom adapters in the Rational
TestManager Extensibility Reference manual.

Virtual Testers and Types of Tests

About Virtual Testers

A virtual tester is a single instance of a test script running on a computer. For
functional test, only one virtual tester at a time can run on a computer. For
performance tests, many virtual testers can run on a computer simultaneously.

A virtual tester running a performance test emulates client/server requests sent to a
server. For example, when you record a session in Robot, Robot records a client’s
requests—such as Oracle, Microsoft SQL Server, and HTTP requests—to the server.
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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. After
recording the session, Robot generates an appropriate test script.

Because many virtual testers can run on a computer simultaneously, performance
testing allows you add a workload to a client/server system. Virtual testers also let
you determine scalability and measure server response times.

Functional and Performance Testing

When you plan tests, you might need to think about whether you are interested in
performance testing, functional testing, or both types of testing.

About Functional Testing

Functional testing involves virtual testers running GUI test scripts. You are testing the
accuracy of the application and how it behaves on different computers. You need only
a few users to do this.

Functional testing tends to have well-defined objectives and outcomes. For example,
if the application has a feature that saves a file to disk, it is relatively straightforward
to test this feature. If a file gets saved correctly, it passes the test. If it does not get
saved correctly, it fails the test.

For information about functional testing with TestManager, see Part 2.

About Performance Testing
In performance testing, you can measure the following things:

+ The client response time. This is the total end-to-end response time as seen by a
user. It is the time it takes for a virtual tester to enter a request, the server to
respond to the request, and the virtual tester to see the results.

= The server response time. This is the time it takes for the server to process a
request.

Performance testing can be more complex than functional testing because
performance itself is subjective. What one user might perceive as too slow, another
user might perceive as perfectly acceptable. Therefore, when planning performance
tests, you need to put some thought into what constitutes acceptable performance.

Another complication of performance testing is that performance varies widely

depending on workload conditions. Querying a database on a system that is primarily
used for CPU-intensive activities yields a different response time than performing the
same query on a system used primarily for generating I/ O-intensive database reports.
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For information about performance testing with TestManager, see Part 3.

Differences Between Functional and Performance Tests

The following table summarizes the main differences between performance and

functional tests:

Functional Tests

Performance Tests

Answer the question: “Does the system
do what it is designed to do?”

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

Focus on how the system behaves
against the functional or the design
specification. The system must work as
specified.

Focus on how the system behaves when
executing actual business operations.

Do not use a workload model.

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

Might deliberately use incorrect data to
test error recovery and error handling.
For example, if a field accepts a number
from 1 to 100, the test might use the

Use data that mirrors the actual work done.
For stress tests, the data might not mirror
the actual work done but instead will stress
the capacity of the system.

numbers 100, 1, 0, 101, and -1.

Local and Agent Computers

You coordinate the activities of all your test scripts from a single Windows computer
where TestManager is running. This is known as the Local computer. From the Local
computer, you create, run, and monitor suites.

During the execution of a test, you play back test scripts on the Local computer or on
computers that you have designated as Agent 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
virtual testers, you can use Agent computers to add load to the server.

*  Running test scripts on more than one computer. If you are running a functional
test, you can save time by running the test scripts on the next available Agent
computer instead of having the Local computer run all the test scripts. For this
situation, the test scripts must be modular and independent.

14 Chapter 1 - Introducing Rational TestManager



»  Running functional tests with many virtual testers. If you are running a functional
suite with more than one virtual tester, you need an Agent computer, because only
one virtual tester can run on each computer.

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

Suites

Typically, multiple test scripts and multiple computers are involved in a test. At
runtime, test script playback is coordinated by test suites that you design. These test
suites add workload to the server. You run these test suites from the Local computer.

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

Test Script Services

Rational Test Script Services (TSS) are testing services that you can add to your test
scripts using the calls in the Test Scripts Services API. For example, you can add
logging, synchronization, timing, and datapool calls to test scripts. You can also add
verification calls to validate the state of UL, COM/DCOM, and E]B objects.

The following table lists the categories of services that the Test Script Services

provides:

Category Description

Datapool Provide variable data to test scripts during playback, allowing virtual
testers to send different data to the server with each transaction.

Logging Log messages for reporting and analysis.

Measurement Provide the means of fine-tuning and controlling your tests through
operations such as timing actions, setting think time delays, and setting
environment variables.

Utility Perform common test script operations such as retrieving error
information, controlling the generation of random numbers, and printing
messages.

Monitor Monitor test script playback progress.

Synchronization | Synchronize multiple virtual testers running on a single computer or
across multiple computers.
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Category

Description

Session

Manage test script session execution and playback.

Advanced

Advanced features, such as setting values for internal variables.

Verification Point

Validate the state of UL, COM/DCOM, and EJB objects.

Test Script Services and Test Script Types

All test script types—including custom test script types that you might add to
TestManager—support Test Script Services.

With all automated test script types, you can add Test Script Services commands to
test scripts manually during test script editing. Further, with some test script types,
some or all Test Script Services commands can be added to test scripts automatically
during the following operations:

»  Recording with Rational Robot. Robot lets you record GUI, VU, and Visual Basic

test scripts.

* Recording with the Rational Quality Architect Scenario Recorder. The Scenario
Recorder lets you record Java and Visual Basic test scripts.

= Rational QualityArchitect test script generation from a Rational Rose sequence
diagram. The test script generator automatically generates Java and Visual Basic

test scripts.

Use the following table as a guideline for including Test Script Services in different
kinds of test scripts. For details, see the documentation listed for each test type:

with Rational Robot or manually editing.

T .

T;;teScrlpt Method of Adding Test Script Services Commands | Documentation

GUI Recording with Rational Robot or manually editing. | SQABasic Language
Reference

VU Recording a session and generating the test script VU Language Reference

Visual Basic

Recording a session and generating the test script
with Rational Robot or manually editing.

Rational Test Script
Services for Visual Basic

Java Manual editing. Rational Test Script
Services for Java

Command Manual editing. Rational Test Script

Line Services for Shell Scripts
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Custom Manual editing. Rational TestManager

Extensibility Reference

Test Script Services and TestManager

Test Script Services are designed for use with TestManager. As a result, Test Script
Services features that are included in any type of test script—including test scripts of
custom test type(s)—can be tracked and managed by TestManager. For example:

TestManager will adhere to any synchronization and delay functionality in your
test script when it plays back (executes) the test script within a suite of test scripts.

During test script playback, a tester can monitor various status information about
your test script through the test script monitoring commands.

During script playback, TestManager can provide realistic and verifiable data to
the test scripts through use of datapools.

The results of timed actions are displayed in TestManager reports.

TestManager test cases can be associated with test scripts that contain verification
commands for validating UL, COM/DCOM, or EJB objects.

TestManager can run test scripts of multiple types within a single suite. For
example, SQABasic, VU, Visual Basic, Java, Shell Command, and test scripts of
custom types can all be run within the same suite.

Starting TestManager

Before you start using TestManager, you need to have:

Rational TestManager installed. For information, see the Installing Rational Testing
Products manual.

A Rational project. For information, see the Using the Rational Administrator manual
or the Rational Administrator Help.

Logging into TestManager

When you log into TestManager, you provide your user ID and password, which are
assigned by your administrator. You also specify the project to log into.

To log in:
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= (lick Start > Programs > Rational product name > Rational TestManager to open the
Rational Test Login dialog box.

Rational Test Login

User Mame

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

maydney

Password

Project
Select a project. To change —— |tproiab o Browse. |
projects after you log in, exit Lacation
TestManager and log in again. Id:\rtproiqb'\rtproiqb.rsp

(Projects are created in the

Rational Administrator.) 0K I Cancel |

Starting Other Rational Products and Components from TestManager

Once you are logged into TestManager, you can start other Rational products and
components from either the Tools menu or the Tools toolbar.

The Tools menu

Ianage » |
HRational Test R ational Bobot
Rational Clearluest Rational SiteCheck
Fiational Requisite Pro R ational Administrator

. Fiational Manual Test
Options...
Customize 3

Rational SiteCheck Rational Administrator

The Tools toolbar

E
E¥3—— Rational ClearQuest
=
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The TestManager Main Window

The following figure shows the TestManager main window and some of its child

windows.
Test Asset Workspace Test Plan window Test Inputs window
(open from View menu) (open from File menu) (open from View menu)

&0 rtprojlearning - Rational TestManager
File Edt Yiew FReports Took ‘window Help

[eoesEalszeze

207 PEBLE|

|
%) Test Plan - Test PL.. = E3 I SiTestlInputs
- TestPlans \ P
: est Plan
: Test Flan 1 : 5 Default =] @ Test Input Sowces /
B Iterations G ! L .
. {3 Rational Project - RequisitePro Project
Incestion 1 52 Ralional Project - RequisitePro Project
@ Inception 5-[B] FEAT1 ClassicsCD.com wieb Shap Yes
Elaboration 1
@ Elatoration [E] FEAT1.1 Secure Payment method Yes
Elaboration 2
@ Elatoration [E] FEAT1.2 Easy Browsing far available Yes
C 1
(5] uﬂslru:t!un e
i Construction 2 FEAT1.3 Abilily to check the stalus of Yes
¥ Construction 3 an order.
m Initial Operational Capability FEAT1.4 E-mail notification for Yes
Transttion 1 customers when new titles are added
g
g Transition 2 that may be of interest to them.
1% Produet Reease FEATY.5 Highly Scaleable to include Yes
many fitles and effective searching
through those titles,
FEAT1.6 Customer should be able to Yes
customize the web site.
FEATI.7 Customer should be able to
register as a user for future purchases

[= Configurations O] x|
Ho
Operating System 05 Version

Standard - MnkT [windows [
Standard - ¥in2000 [windows 2000

1 @]Plnnning | Execution I m Result I ﬂ Analysis I I —
|Ready admin lergflon 7

Configurations window
(open from View menu)

Test Asset Workspace

The Test Asset Workspace gives you different views of the test assets in your project. It
has four tabs:

»  Planning
= Execution
=  Results

= Analysis
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To show or hide the Test Asset Workspace:

= Click View > Test Asset Workspace

Right-click any test asset in the Workspace to display a shortcut menu.

Right-click near the bottom of the window (in an empty area) to allow docking of the
Workspace or to float it in the main window.

Planning Tab

The Planning tab lists the test plans and iterations in the project.

i Test Asset Workspace

M= E3

=21 TestPlans

I@ Performance Testing
: -l TestPlan1

507 Iterations

..... @ Construction 2

----- @ Construction 1

----- ¥ Elaboration 2

----- @ Elaboration 1

..... @ Inception 1

----- @ Product Release

----- ¥ Transition 2

..... ¥ Transition 1

----- ¥ Initial Operational Capabilty
----- @ Construction 3

EI] Planning I Execution

@ Results I a Analyziz I

For information about test plans and iterations, see Planning Tests on page 25.
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Execution Tab

The Execution tab lists the suites, computers, and computer lists in the project.

i Test Asset Workspace Hi=]

(] Computers

...... (2 Computer Lists

; %PIanning =] Execution @R&suﬂs I B snalyziz I

For information about suites, computers, and computer lists, see Implementing Tests on
page 53 and Evaluating Tests on page 137.

Results Tab

The Results tab lists the builds, test log folders, and test logs in the project.

i Test Azzel Workspace [_ (O]

E]] Plahning I Execution @ Rezuliz a Inalysis
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For information about builds, test log folders, and test logs, see Executing Tests on
page 89 and Evaluating Tests on page 137.

Analysis Tab

The Analysis tab lists the reports in the project.

i Test Asset Workspace [- (O] I

-(C] Test Case Results Distribution
(1] Test Case Results Trend
-] Perfarmance Testing Reports
IED Compare Performance
-] Perfomance

(I Response vs Time
H-(Z] Command Status

H-(C] Command Usage

=[] Listing Reparts

(2] Build Listing

(2] Computer Listing

-0 ComputerList Listing
H-[C] Configuration Listing

-2 Iteration Listing
B2 LogListing
5 Script Listing
71 Session Listing
-1 Suite Listing
-1 TestPlan Listing
(2 User Listing

El] Planning I Execution I Erj Result: a Analysis I

H-
H-

For information about reports, see Evaluating Tests on page 137 and Reporting
Performance Testing Results on page 313.

Other TestManager Windows

The following table lists other TestManager windows and where to find more
information about them.

Window Description See

Test Input Shows the test inputs associated Defining What to Test by Using Test
with the project. Inputs on page 26

Test Plan Shows a test plan and all of its test | Creating a Test Plan on page 29
case folders and test cases.
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Window

Description

See

Configuration

Shows all of the configurations and
configuration attributes in the
project.

Defining the Configurations to Test
on page 35

Each window opens within the TestManager main window as an MDI (Multiple
Document Interface) child, which can be moved around inside of the main window.
However, you can choose to make each window a floating (undocked) or anchored
window (docked at the top, left, bottom, or right in the TestManager window).
Right-click the title bar of the window and select a command on the shortcut menu.
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Planning Tests

This chapter describes how to plan tests. It includes the following topics:
= About test planning

» Defining what to test by using test inputs

+ Creating a test plan

* Organizing test cases with folders

= Creating test cases

Note: For detailed procedures, see the TestManager Help.

About Test Planning

The activity of test planning answers the question, “What do I have to test to meet the
agreed-upon quality objectives?” When you complete your test planning, you have a
test plan that defines what you are going to test.

The test planning happens over time. You continually add things to the test plan.
You’'ll come up with new test cases that you have to define, new situations that you
need to test, and new features that you are just learning about. In other words, a test
plan is not something that you just create at the beginning of the process and view as
a stagnant object. A test plan is an evolving artifact that is defined iteratively.

In TestManager, a test plan can contain lists of test cases. The test cases can be
organized hierarchically in test case folders.

In TestManager, test planning consists of the following major tasks:
* Gathering and identifying the test inputs.

= Creating the test plan.

» Creating the test case folders.

= Creating the test cases.

= Defining the configurations you need to test against.

* Defining the iterations—when you need to run the tests.
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Defining What to Test by Using Test Inputs

When you first start your test planning, your goal is to build a checklist of all of the
things that need to be tested.

One way to start planning is to look at any available source materials that will help
you determine what you need to test. For example, you can look at:

»  Builds of the software
+ Functional specifications
* Requirements

Models

Source code

Change requests

All of these materials are something that you as a tester might look at to try to help
you decide, “What do I have to test?” These materials are your test inputs. They are
inputs to the planning phase. They help you build the checklist of the things you need
to test.

Once you build this checklist, you can create test cases. You can then associate the test
cases with the test inputs for tracking purposes. By setting up these associations, you
can more easily track changes to the test inputs that might result in changes to the test
cases or their implementations. For information, see Setting up Traceability Using Test
Inputs on page 42.

You can also run reports to identify the test inputs that have test cases and
implementations associated with them, and which of those test cases have been run.
For example, analysts might be interested in the test coverage based on requirements.
Architects might be interested in the test coverage based on model elements. For
information about reports, see Reporting Results on page 154.

Almost anything can be a test input. TestManager provides built-in test input types,
and you can also define custom test input types as your testing environment requires.

To view the available test inputs:

= Click View > Test Inputs  to open the Test Input window.

Built-in Test Input Types
TestManager comes with two built-in test input types:

»  Requirements created in a Rational RequisitePro project
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= Elements in a Rational Rose visual model

Requirements from Rational RequisitePro

You can easily use RequisitePro requirements as test inputs. You or an administrator
can use the Rational Administrator to associate a RequisitePro project with a Rational
project. Once this is done, the requirements appear in the Test Input window after you
log on to that project. You can then create an association between a requirement and a
test case. The requirements themselves are created and managed in RequisitePro, but
you can modify the properties of the requirements in TestManager.

In the following figure, the project has a RequisitePro datastore associated with it.

When you open the Test Inputs window, you can see the requirements.

Rational RequisitePro requirements associated with the project.

= Test Inputs

To filterthe | {:'.\ Rational Project - RequisitePro Project
requirements 5-[E] FEAT ClassicsCD. com wWeb Shop Yes
that appear, FEAT1.1 Secure Payment meth_od. . e
right-click and FEAT1.2 Ea.s._l,l Brawising for available titles. e
" . FEAT1.3 Ability to check the status of an order. Y
click Filter. FEATT.4 E-mail notification for customers when new tilles are added that may s
be of interest to them.
FE&T1.5 Highly Scaleable to include many titles and effective searching Tes =
through those titles,
FEAT1.E Customer zhould be able to customize the web site. e
FEAT1.7 Customer should be able to register as a user for future purchases Yes
without needing to re-enter personal information.
-[E] FEATZ ClassicsCD Administration Spstem Yes
----- FEATE The web site will include an interactive guide to the web site in the form of Yes
onling Help.
----- FEATE new req for the same old bug Yes
= UC1 Browse Catalog Yes
UC1.1 The user can browse for available CDs and filker the results by s
composzer, composition, and perfarmer.
LIC1.2 The uze caze beging when the uzer displays the Classics CD Tes
homepage
i LIC1.3 The system presents an option to browse the catalog of CDs. Tes =

Model Elements from Rational Rose

If you use Rational Rose, then you can use Rose model elements as test inputs. You
use the Rational Administrator to associate a Rose model with a project. You can then
look at each individual model element in the Test Inputs window, and create an
association between a model element and a test case.
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Custom Test Input Types

TestManager supports using test input types other than RequisitePro requirements or
Rational Rose model elements. For example, you might want to use C++ language
project files that contain project-specific language restrictions and metrics, such as
permitted depth of inheritance. The test designer can create test cases that determine
whether specific source modules adhere to these restrictions.

For TestManager to support an extensible test input type, you must implement a DLL
with certain required functions for TestManager to call when necessary—for example,
when connecting to or disconnecting from the test input source. This DLL is called a
Test Input Adapter (TIA). The TIA functionality enables you to associate project files
for the custom test type with test cases. For information about writing test input
adapters, see the Rational TestManager Extensibility Reference manual.

To register a new test input type in TestManager:
= Click Tools > Manage > Test Input Types . Click New.

Note: If the New button is disabled, you do not have Administrator privileges. See the
Using the Rational Administrator manual or Help for information.

Click to register the source New Test Input Type []
of the test input type. General Sourcesl Statisticsl
MHame:

Description:

K|

Dwner:

I admin j

. Adapter:
Type the path to the DLL file. —I

[k I Cancel | Help |

After you register a new test input source, that source appears in the Test Inputs
window.
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Creating a Test Plan

In TestManager, a test plan is an asset of a Rational project. You can have one or more
test plans in a project. They can be organized in any way that makes sense for your
organization. For example, you could have one test plan for the entire testing project,
or you could have one test plan for each major component of the project.

You work with test plans in the Test Plan window. To open the Test Plan window, do
one of the following;:

» Click File > Open Test Plan .

In the Planning tab of the Test Asset Workspace, expand Test Plans . Right-click the
test plan and click Open.

Editing and Creating Test Plans

TestManager provides you with an empty test plan named Test Plan 1 that you can
use to start your planning. You can also create your own test plans.

To edit a test plan:

From the Planning tab of the Test Asset Workspace, expand Test Plans . Right-click
the test plan and click Open.

To create a new test plan, do one of the following:

= Click File > New Test Plan .
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From the Planning tab of the Test Asset Workspace, right-click Test Plans and click
New Test Plan .

Note: If the New Test Plan menu command is disabled, you do not have Administrator
privileges. See the Using the Rational Administrator manual or Help for information.

New Test Plan
External Docurments I Cusztamn I Statistics I
General | Iterations -Configurations
Mame:
Description:
=
|
Dwner:
I adrin j
[k I Caticel | Help I

Properties of a Test Plan

A test plan has many properties. For example:

The name of the test plan (required).
A description of the test plan.
The owner of the test plan. For information, see Specifying the Owner on page 34.

The configurations associated with the test plan. For information, see Defining the
Configurations to Test on page 35.

The iterations associated with the test plan. For information, see Specifying When to
Run Tests on page 40.

Any external documents associated with the test plan. For example, you could
associate a Microsoft Project to track effort, tasks, and progress.

The name of the test plan is required. For all other properties, you can add them when
you first create the test plan, or add or change them later.

Any iterations and configurations associated with a test plan are automatically
associated with any new test case folders that are direct children of the test plan. In
other words, if you create a test case folder directly below a test plan in the Test Plan
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window, that new folder inherits all iterations and configurations that are associated
with the test plan. You can easily change the folder’s associations if they aren’t
appropriate.

When you assign properties to a test plan, you can run reports based on those
properties. For example, you can run Listing reports to determine which test plans are
owned by each tester, or which iterations are associated with a test plan. The reports
can give you valuable information about the state of your testing project. For
information about reports, see Reporting Results on page 154.

To change the properties of a test plan:

= Right-click the plan in the Planning tab of the Test Asset Workspace or in the Test
Plan window, and click Properties .

You can also copy an existing test plan, which copies all of its properties.

Customizing the Properties of a Test Plan
When you create test plans, you can add your own properties and values.

Using the Customize Test Assets dialog box, you can define both the property itself
(the label) and the values that can be used with that property. You can then access
those properties in the Custom tab of the New Test Case or Test Case Properties dialog
box.

To add customized properties and values to a test plan:
= Click Tools > Customize > Test Plan

Note: You can also customize the properties and values of test cases, suites, builds,
test scripts, and sessions from the Tools > Customize menu.

Organizing Test Cases with Folders

Within a test plan, you can create fest case folders to organize your test cases
hierarchically. You can organize your test cases in any way that makes sense for you.
For example, you might have a test case folder:

= For each tester in your department.
= For each major use case of the system.
= For each major component in the application.

= For each phase of testing.
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You can nest test case folders within test case folders. For example, you could have a
folder for a tester, and then that tester could create folders for each piece of
functionality she plans to test.

To create a test case folder:

* In the Test Plan window, right-click a test plan or a test case folder and click Insert
Test Case Folder .

New Test Casge Folder
General |Iterations.”EonfigurationsI Statisticsl
Hame:
f
Description:
=
|
Dwner:;
admin d
], I Cancel | Help I

Just as with test plans, a test case folder has certain properties. For example:

» The name of the folder (required).

= A description of the folder.

= The owner of the folder. For information, see Specifying the Owner on page 34.

= The iterations associated with the folder. For information, see Specifying When to
Run Tests on page 40.

The name of the folder is required. For all other properties, you can add them when
you first create the folder, or add or change them later.

Any iterations and configurations associated with a test case folder are automatically
associated with any new folders and test cases that are direct children of the test case
folder. In other words, if you create a test case directly below a test case folder in the
Test Plan window, that new test case inherits all iterations and configurations that are
associated with the folder. You can easily change the test case’s associations if they
aren’t appropriate.
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Properties are useful when you run reports. For example, you could run a Listing
report to see the iterations associated with each test case folder. For information about
reports, see Reporting Results on page 154.

Creating Test Cases

The test plan is centered on test cases. Once you‘ve identified your test inputs and
decided what you plan to test, you can create your test cases.

Use test cases to validate that the system is working the way that it's supposed to
work and is built with the quality you need before you can ship it. The test case is the
artifact in TestManager that answers the question, “What do I need to test?” You
develop test cases to validate particular behaviors.

A test case always resides in a test case folder in a test plan.
To create a test case:

* In the Test Plan window, right-click a test case folder and click Insert Test Case .

Hew Test Casze
Extemal Documents I Implementation I Cusgtom I Statistice
General | Iterations - Canfigurations I Test Inputs

MName:
|| Design... |
Description:

=

=
Dwner;

admin j
[k | Cancel | Help

Properties of a Test Case
A test case has many properties. For example:
= The name of the test case (required).
= A description of the test case.
= The owner of the test case. For information, see Specifying the Owner on page 34.

= The configurations associated with the test case. For information, see Defining the
Configurations to Test on page 35.

Creating Test Cases 33



= The iterations associated with the test case. For information, see Specifying When to
Run Tests on page 40.

* Any test inputs associated with the test case. For information, see Setting up
Traceability Using Test Inputs on page 42.

= Any external documents associated with the test case.

» The manual and automated implementations of the test case. These are the actual
test scripts that will be run. For information, see Implementing Tests on page 53.

* The design of the test case (in other words, the steps to be performed when the test
case is implemented). For information, see Specifying the Testing Steps and
Verification Points on page 46.

= Pre-conditions, post-conditions, and the acceptance criteria of the test case. For
information, see Specifying Conditions and Acceptance Criteria of Test Cases on
page 48.

The name of the test case is required. For all other properties, you can add them when
you first create the test case, or add or change them later.

You can also add your own properties and values to a test case. For information, see
Customizing the Properties of a Test Plan on page 31.

Properties are useful when you run reports. For example, you could run a Test Case
Distribution report to see the test cases distributed over the owners. For information
about reports, see Reporting Results on page 154.

To change the properties of a test case:

= Right-click the test case in the Test Plan window, and click Properties .

Specifying the Owner

34

You can define the owner of the test case from the Owner list in the General tab of the
New Test Case dialog box.

The Owner list contains the User IDs of the
test users that were added to the project
through the Rational Administrator.

The owner is important for tracking purposes. For example, you could run a Test Case
Distribution report to see the test cases distributed over the owners. For information
about reports, see Reporting Results on page 154.
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Defining the Configurations to Test

You use configurations to test against different sets of attributes. For example, you
might need to make sure that a test case works on certain operating systems and
certain browsers. You could have configurations that test each operating system and
browser separately. Or you might need to test that certain combinations of operating
systems and browsers work together. (In many organizations, the configurations that
you need to test against are determined by an analyst.)

For example, a test case might need to work on these operating systems:
= Windows 2000.

+  Windows NT 4.

+  Windows 98.

*  Windows 95.

Each of these is a configuration consisting of an operating system.

In another example, a test case might need to work on a combination of an operating
system and a Web browser:

*  Windows 2000 and Internet Explorer 4.
»  Windows 2000 and Netscape 4.
*  Windows NT 4 and Internet Explorer 4.
+  Windows NT 4 and Netscape 4.

Each of these is a configuration consisting of a combination of an operating system
and a specific browser.

There are three main steps to working with configurations:
1 Define the configuration attributes and their possible values.

For example, Operating System is a configuration attribute, and Windows 2000 and
Windows NT are its values.

2 Define the specific configurations that you need to test.

For example, Windows 2000 is one configuration, and Windows NT is another
configuration.

3 Create configured test cases.

You create a configured test case by associating a configuration (created in step 2)
with a test case.
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Once you've defined the attributes, you can combine them in different ways to define
the configurations. Defining attributes and configurations is an iterative process, and
you will most likely continue to add and refine both throughout the testing project.

Defining Configuration Attributes and Their Values

When you start planning, think about how you will combine the pertinent
configuration attributes to define the configurations to test against. Keep in mind that
you can run reports against these attributes after you run your test cases. For example,
you can run a Test Case Results Distribution report, and distribute the results over the
configuration variables. For these reports to be useful, you must define your attributes
appropriately.

This process is iterative. Throughout the testing project, you'll probably continue to
expand and refine this list.

For example, when you start the project, you may need to test only Windows 2000 and
Window NT. Later in the project, the analyst may decide that you also need to test
Windows 98. You can open the configuration attribute named Operating System and
add Windows 98 as a new value.

To start defining a configuration attribute:
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= Click Tools > Manage > Configuration Attributes . Click the New button.

Note: If the New button is disabled, you do not have Administrator privileges. See the

Using the Rational Administrator manual or Help for information.

Mew Configuration Attribute E

General | Statistics |

Hame:

The name of the —IDperating System

configuration attribute L
Description:

Lets you specify the value

Dwner:

when you create the =]
configuration
Source of values
. " Dynami % List ‘
Lets you specify the -
possible values now [pizaes
ficld

Possible values of the [indows 2000 Femove |

" . . windows 95
configuration attribute, indows 98
if List is selected as [w/indaws NT4
the source of values

Ok I Cancel Help

Defining the Configurations You Need to Test

Now that you have defined the configuration attributes and their values, you define

the configurations you need to test. This process is iterative. Throughout the testing

project, you'll probably continue to expand and refine this list.

To start defining a configuration:

Creating Test Cases
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1 Click Tools > Manage > Configurations

. Click the New button.

Note: If the New button is disabled, you do not have Administrator privileges. See
the Using the Rational Administrator manual or Help for information.

Use a descriptive name that
includes the important
information about the

configuration.

Mew Configuration E
General | Altributes I Statistics I
Mame:
IWin2DDD-IE4
Description:
Operating spstem iz Windows 2000, Browser is 1=
Intemet Explarer 4.
=
Owrer:
maydney j
0k I Cancel | Help |

In this figure, the name of the configuration is Win2000-IE4. This name easily
identifies that the configuration will be used for testing on a combination of
Windows 2000 and Internet Explorer 4.

2 Click the Attribute tab.

Configuration
attributes

Hew Configuration E

General  Attributes | Statisticsl

Tiperating System

inclowes 2000

—

hemory

Birowser

S

0k I Cancel | Helm

If the configuration
attributes were defined as
Dynamic , type a value.

If the configuration
attributes were defined as
a List, click in a field to
display a list of possible.
values.

In this tab, you can select a value from the list of values you defined when you created
the configuration attributes. In this example:

= The Operating System is Windows 2000
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»  The Browser is Internet Explorer 4

Since Memory is left blank, this configuration includes any memory value.

Using the Configurations Window

You can easily view and edit any of your configurations in the Configurations
window.

To open the Configurations window:

= Click View > Configurations

Click the Reload button
to reload the last saved
configurations.

Click the Save
button if you Conﬁguralions
any changes. | |

Configuration attributes

Operating S]vs‘leﬁ Memory Browser
Configurations Standaid | |
\Win2000-IE4 = [indowes 2000 | = |Irternet Explorer 4
Click to display a list. Values of configuration attributes

When the Configurations window is open, you can insert configuration attributes and
configurations from the Edit menu, or by right-clicking a row in the window.

Creating a Configured Test Case

Once you've created configuration attributes and configurations, you can create
configured test cases.

Configured test cases are useful when you need to validate that a piece of
functionality works under various configurations. For example, suppose you have a
test case that says, “Close the application.” You need to validate that the test case
passes on each of the following operating systems: Windows 2000, Windows NT 4,
Windows 98, and Windows 95. You could create four configured test cases associated
with the main test case. In order for the main test case to pass, all of its configured test
cases need to pass.
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After you run the configured test cases, you can modify the standard Test Case
Results Distribution report so that it filters based on the configurations you are
interested in (for example, operating system). When you run that report, you can see
the test case results based on operating system. For information about reports, see
Reporting Results on page 154.

You can associate a configuration with a test case in several ways:

*  When creating a new test case, click the Iterations - Configurations  tab in the New
Test Case dialog box. Select the configurations to associate.

= When editing the properties of an existing test case, click the Iterations -
Configurations tab in the Test Case Properties dialog box. Select the configurations
to associate.

» In the Test Plan window, right-click a test case and click Associate Configuration
Select the configurations to associate. A message appears giving you the option of
associating the configurations with all of the object’s existing children.

You can follow similar steps to associate configurations with a test plan or a test case
folder. When you associate configurations with an object, all new objects that are
direct children of that object inherit that configuration. For example, if you associate a
configuration named Windows 2000 with a test plan, all of the new test case folders
created directly under that test plan will be associated with Windows 2000. You can
always change an object’s configurations when you create that object or at a later time.

If a configuration is associated with a test case, the configured test case appears under
the test case in the Test Plan window.

Specifying When to Run Tests

Many test organizations plan more test cases than can actually execute at any given
time. You can create all of the test cases in TestManager, and then use iterations to
identify which test cases actually need to run and when they need to pass.

An iteration is a defined span of time during a project. The end of an iteration is a
milestone. An iteration says that at some point in time, the product has to meet a
certain quality standard to reach a milestone. The quality standard is defined by the
test cases that must pass.

Multiple iterations can be associated with a test case. The iterations indicate when the
test case must pass. In many organizations, the tester works with an analyst or
developers to determine at which iterations the test case needs to pass.

For example, at the beginning of a project you start to create all of the test cases that
you can think of for the system. The analyst reviews your test plan and says that test
cases 1, 2, 3, and 8 are important for the Construction 2 iteration. You go back into
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TestManager and associate the Construction 2 iteration with these four test cases.
During your testing, you come up with another test case. The analyst decides that this
is an important test case for Construction 2, so you add that iteration to the test case.

TestManager provides you with an initial set of iterations based on the Rational
Unified Process. (For a description of these iterations, see the Rational Unified Process
documentation.) You can use these iterations, or add your own based on what makes
sense for your organization.

Creating and Editing Iterations

To create or edit iterations:

1 Select Tools > Manage > Iterations .

2 Click New to create a new iteration, or select an existing iteration and click Edit.

Note: If the New and Edit buttons are disabled, you do not have Administrator
privileges. See the Using the Rational Administrator manual or Help for information.

You can also right-click Iterations in the Planning tab of the Test Asset Workspace.

Iteration Properties E
General | Gtatistcs |
Mame:
Name of iteration —|C0nstructi0n1
Description:
=
Dwaner:
Start date:
Start date of
I 0423400 -
iteration J
End date:
End date of the ~————11/30/00 [
iteration
Ok I Cancel | Help

Associating Iterations with a Test Case
You can associate an iteration with a test case in several ways:
+  When creating a new test case, click the Iterations - Configurations  tab in the New

Test Case dialog box. Select the iterations to associate.
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»  When editing the properties of an existing test case, click the Iterations -
Configurations tab in the Test Case Properties dialog box. Select the iterations to
associate.

* In the Test Plan window, right-click a test case and click Associate Iteration . Select
the iterations to associate. A message appears giving you the option of associating
the iterations with all of the object’s existing children.

You can follow similar steps to associate iterations with a test plan or a test case folder.
When you associate iterations with an object, all new objects that are direct children of
that object inherit that iteration. For example, if you associate the iteration named
Transition 1 with a test plan, all of the new test case folders created under that test
plan will be associated with Transition 1. You can always change an object’s iteration
when you create that object or at a later time.

You can define a test case report so that it reports on specific information. For
example, you could start with one of the standard test case reports and build a report
that adds filtering for iteration. When you run that report, you can see the test case
coverage based on a specific iteration. When all of the test cases that define your
quality acceptance criteria for a given iteration pass, you have met your quality
milestone.

Setting up Traceability Using Test Inputs

As described in Defining What to Test by Using Test Inputs on page 26, test inputs help
you decide what to test. When you create your test cases, you can associate test inputs
with them. By doing this, you can determine if a test case needs to change because its
associated test input changes.

The association also lets you determine if the test input is covered by a test case. For
example, suppose you're using requirements as test inputs. When every test input is
associated with a test case, you know that all of your requirements are covered. When
every test case passes, you know that all of the test inputs have been validated.

To associate a test input type with a test case:
* In the Test Plan window, right-click a test case and click Associate Test Input .

The test inputs appear. When you select the test input, it becomes associated with that
test case.

You can also associate a test input when you first create the test case, or in the test
case’s Properties dialog box.
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When you run a test case report, you can modify that report so that it reports on
specific information. For example, you could start with one of the standard reports
and build a report that adds filtering for test input. When you run that report, you can
see the test case coverage based on the test inputs.
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Designing Tests

This chapter describes how to design tests. It includes the following topics:

About designing tests
Specifying the testing steps and verification points
Specifying pre-conditions, post-conditions, and acceptance criteria of test cases

Example of a test design

Note: For detailed procedures, see the TestManager Help.

About Designing Tests

Once you've defined the features that you need to test, you need to decide how to do
the testing. The activity of test design is primarily answering the question “How can I
test this? How can I perform this test case?”

As part of the design of the test case, you need to identify:

The steps required to interact with the application and system in order to perform
the test.

How to validate that the items or features you are testing are working properly.

The pre-conditions of the test case—how to set up the application and system so
that the test case can run.

The post-conditions of the test case—how to clean up after the test case runs.

The acceptance criteria—how to decide if the test case passed.
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You should be able to design your tests based on test inputs such as feature
descriptions and software specifications (for example, requirements) before or during
the implementation of the actual system. This is a key aspect of making testing a
parallel development with system implementation.

Someone should then be able to take the test design and an implementation of the
system (with documentation) and know how to implement the test.

For example, if you are using an automated testing tool like Rational Robot, you
should be able to start your tool and follow the steps documented in the test case’s
design to create a test script. The test script becomes an implementation of the
designed test case, and therefore of the test case itself.

As another example, you could also look at all of the test designs (one for each test
case) before you implement the test cases. You might find patterns in the test designs
that indicate a more efficient way to implement the test cases. For example, you might
see that every test design begins with a step that says “From the Start menu, start the
application.” You might decide that it doesn't make sense to record this step in every
test script, because if the name of the application changes, all of the scripts would
need to be changed. Instead, you might build a subroutine to start the application,
and have the test scripts call that subroutine. This would become obvious by looking
at the test designs.

You can also use the test design to assist you in creating a manual test. For
information about manual tests, Creating Manual Test Scripts on page 56.

Specifying the Testing Steps and Verification Points

You can design a test case when you first create the test case or at a later time.

To design a new test case:

46 Chapter 3 - Designing Tests



» In the Test Plan window, right-click a test case folder. Click Insert Test Case .

Mew Test Case
External Documents I Implementation I Custom I Statiztics I
General | Iterations - Configurations I Teszt Inputz
Hame:
|| Diesign... '| Click to open the Design Editor.
Description:
=
I
Dwner:
adiir j
;8 | Cancel | Help

To design an existing test case:

= Right-click the test case in the Test Plan window and click Design .

Indicates whether a row is a
step (footprint) or a verification
point (check mark). Click to
change.

Use to include Contains the step or
a note. verification point.

Design Editor

Typé Hote Description Inzert |
1 F.J | Erter the first step of this design.

Remove |
Edit Hote... |

Britat Grid :l—— Prints the

test design.

™ Eriter key moves focus bo the rest row Ok, I Cancel | Help I

Use the Design Editor to include all of the steps and verification points that should be
included in the test script:

Step — An action to be taken in the application or system.
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Verification Point — A point in a test script that confirms the state of one or more
objects.

When you click OK in the Design Editor, that design becomes a property of the test
case.

The test design will evolve over iterations of the development process. As you learn
more of the details of how the system will be implemented, you can add more steps
and verification points to the design.

Specifying Conditions and Acceptance Criteria of Test Cases

Pre-conditions and post-conditions provide information for the person executing the
test. They describe the constraints on the system that must be true when an operation
starts or end, therefore ensuring that the test case can run properly and that it leaves
the system in an appropriate state. Failure of a pre-condition or post-condition does
not mean that the behavior or function being tested did not work. It means that the
constraint wasn’t met.

The acceptance criteria indicates what needs to be true in order for a particular test case
to pass.

To specify the conditions and acceptance criteria:
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1 In the Test Plan window, right-click a test case. Click Properties .
2 Click the Implementation tab.

Hew Test Case [ ]

General I Iterations - Configurations I Test Inputs I
Extemal Dacuments Implementation | Custam I Statistics

— Manual implementation:
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The expected results or

performance characteristics I
that define whether the test

case passed or failed.
P [k I Cancel | Help |

For example, if the test case needs to verify whether the response time for logging into
a system is acceptable, then you might include the following information with the test
case:

Pre-condition — You must have the proper user ID login available in the system and
the system must be in a logged out state.

Post-condition — After you log in and successfully verify the test case, you need to log
out (or bring the system back into a known state for the following tests).

Acceptance criteria  — The response time range should be between .5 and 2.0 seconds
for this test case to pass.

In another example, you could have five verifications in your test. However, at a
certain point in time, only three of them might need to pass for the test case to pass. In
this case, the acceptance criteria might change based on the iteration.
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Example of a Test Design

This section gives an example of a design for a test case. Because the test design is
based on test inputs, it can be developed before any code is written.

In this example, you are testing an automated teller system (ATM). Your requirements
include a use case for withdrawing money from a specified account type. Another
requirement specifies that to perform any transactions with the ATM, the user must
be identified and validated. From these requirements, you have defined a test case to
ensure that you can withdraw a sum of money from a checking account when the
account contains more money at the start of the transaction than the amount
withdrawn.

The first iteration of the test design might be as follows:
Pre-conditions

+ Ensure that we have a valid account set up and know the user ID and validation
information (password or PIN).

= Ensure that there is a checking account for the user and that we know the current
balance.

= The current balance must be greater than zero.

Design

= Step — Identify the user to the ATM and validate.

= Verification Point — Make sure that we're logged in.

= Step — Select “Checking” as the account type and “Withdraw” as the transaction.

= Step — Specify the amount to withdraw where the amount is less than the current
balance.

= Verification Point — Ensure that the amount dispensed matches the amount
specified.

= Verification Point — Run the account balance transaction to ensure that the new
balance equals the old balance minus the amount withdrawn.

Post -Conditions

* Make sure that the user is logged off of the ATM.

Acceptance Criteria

= All verifications must succeed.

50 Chapter 3 - Designing Tests



As more details of the system become available—as you move through iterations of
artifacts like visual models, software specifications, prototypes, and so on—you can
add more detail to the test design. For example, you might learn later that users will
identify themselves via a card and PIN. You could update the design to have steps to
insert the card, enter the PIN, and retrieve the card at the end.
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Implementing Tests

This chapter describes how to implement tests. It includes the following topics:
= About implementing tests

» Implementing built-in test script types and suites

» Implementing extensible test script types

* Creating manual test scripts

= Associating an implementation with a test case

= Implementing tests as suites

Note: For detailed procedures, see the TestManager Help.

About Implementing Tests

After you've created the test design for each test case, you're ready to implement the
test case. You implement a test case by building a test script and then associating that
test script with the test case.

Implementation is different in every organization. You can use your preferred tools to
build any kind of test script appropriate for your testing environment.

For example, one testing organization might decide to implement all of the test cases
by recording the test script using Rational Robot.

Another organization might decide to write modular pieces of software using a
combination of Visual Test scripts, batch files, and Perl scripts, and then
programmatically tie them together in a higher level script.

After you implement a test script, you can associate it with a test case in TestManager.
For information, see Associating an Implementation with a Test Case on page 60.

You can then run the test case or the test script in TestManager. You can also insert the
test script into a suite and run the suite. For information about running
implementations, see Executing Tests on page 89.
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Implementing Built-in Test Scripts Types and Suites

TestManager is tightly integrated with Rational’s test implementation tools. Starting
from TestManager, you can easily implement:

Automated test scripts recorded in Rational Robot
Manual test scripts created in Rational ManualTest

» Suites created in Rational TestManager

Automated Test Scripts Recorded in Rational Robot

TestManager is tightly integrated with Rational Robot, and therefore comes with
built-in support for implementing the following test script types:

*  GUI - A test script written in SQABasic, a Rational proprietary Basic-like scripting
language. GUI scripts are used primarily for functional testing.

VU — A test script written in VU, a Rational proprietary C-like scripting language.
VU test scripts are used primarily for performance testing.

To start recording a test script from TestManager:
= Click File > Record Test Script > GUI or VU.
This starts Robot and opens the Record dialog box.

Note: When you choose to record a VU test script, you actually begin recording a
session. You can choose to generate VU or VB test scripts from the recorded session.

For detailed information about recording test scripts, see the Using Rational Robot
manual and the Robot Help.

Manual Test Scripts Created in Rational ManualTest

TestManager is also tightly integrated with Rational ManualTest, and therefore comes
with built-in support for implementing the following test script type:

*  Manual — A set of testing instructions to be run by a human tester.

For information, see Creating Manual Test Scripts on page 56.

Suites Created in TestManager

TestManager allows you to build test suites from test scripts, test cases, and other
items. Suites provide great flexibility and power for creating multi-faceted functional
and performance tests.
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Suite basics are covered in Implementing Tests as Suites on page 62. For details about
planning, creating, and interpreting functional testing suites, see Creating Functional
Testing Suites on page 173. For details about planning, creating, and interpreting
performance testing suites, see Creating Performance Testing Suites on page 243.

Implementing Extensible Test Script Types

TestManager’s extensible test script type functionality enables you to implement tests
using any tool that is appropriate for your testing environment. There are two ways to
extend TestManager to support a new test script type.

You can create a new test script type that is based on the Command Line test script
type and that uses the Command Line Test Script Console Adapter (TSCA) provided
with TestManager. The advantage of this method is simplicity: it requires no custom
programming. The only requirement is that the test scripts you want to run from
TestManager can be executed from the command line.

The drawback of these scripts is that, while TestManager can execute them
individually and also in suites that include test scripts of other types, they are not
fully integrated into TestManager. For example, any procedures required to make
these test scripts executable must be performed outside of TestManager.

The other way to extend TestManager is to create a new custom test script type. This
requires that you develop programs implementing the C-language APIs described in
chapters 2-4 of the Rational TestManager Extensibility Reference manual. Custom test
script types are fully integrated into the TestManager framework, but they require
considerably more effort to provide.

Which ever way you choose to incorporate a new test script type into TestManager,
you must register the type. To register a new test script type in TestManager:
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= Click Tools > Manage > Test Script Types . Click New.

Note: If the New button is disabled, you do not have Administrator privileges. See the
Using the Rational Administrator manual or Help for information.

Click this tab to specify the Click this tab to specify the
console adapter. execution adapter.

Hew Test Script Type

General | Conzole Adapter Tupe | Execution Adapter Typel So esl Statisticsl
I arme: “‘\

[ [T~ Click this tab to specify the
test script type source.
Description:
=
Owrer:
adrin hd

[k I Cancel | Help I

After you register the test script type, you should be able to open and run a test script
of that type from TestManager. Depending on how the adapter is implemented, you
might also be able to create and edit test scripts of that type.

Creating Manual Test Scripts

Rational TestManager is tightly integrated with Rational ManualTest.

Rational ManualTest lets you create and run test scripts for tests that you cannot
automate. A manual test script is a set of testing instructions to be run by a human
tester. The script can consist of steps and verification points that you type into an
editor.

A step is an instruction to be carried out by the tester when a manual test script is run.
This could be as simple as a single sentence (such as “Reboot the computer”) or as
complex as a whole document. In general, a step consists of one or two sentences.
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Within a manual test script, a verification point is a question about the state of the
application (for example, “Did the application start?”). A verification point can consist
of any amount of text but is likely to be one or two sentences, usually ending with a
question mark.

After you create a manual test script, you can associate it with a test case. When you
run the test case or manual test script, the script opens in ManualTest.

When you run a manual test script, you perform each step and indicate whether each
verification point passed or failed. You can then open the Test Log window of
TestManager and see the results. If all of the verification points passed, then the script
passes. If any verification points failed, then the script fails.

As with other types of test scripts, you can include your manual test scripts in
TestManager reports.

Note: For detailed procedures about manual test scripts, see the Rational ManualTest
Help.

Starting Rational ManualTest
To start ManualTest and create a new manual test script:

* In TestManager, click File > New Test Script > Manual

Use to include a note.

Indicates whether a row Contains the step or verification point.
is a step (footprint) or a
verification point (check . > —TET=
mark).
e | Hote Description
1 - /" |Enter the'first step of this manual script.

w Mark az Step  Chil+T
M ark az VP Chil+5Shift+P

Right-click in any row... InsetBow  Ins

Delete Row  Del
... to open a shortcut menu. HNote Crl+t

Save Chrl+5

Example of a Manual Test Script
The following manual test script contains five steps and four verification points.
= The steps are actions for you to take when you run the script.

+ The verification points are questions for you to answer.
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CPU Check [_[O]

Type | Hote Description =
The footprint 1 P t"éJ Loosenthe 4 thumb screvws on the lrear of the case. Slide open )
.. the two side panels to revesl the drive cage and motherboard housing,
indicates a Step 2 Detach the power supply, the power LED, keylock switch, hardware
to be performed. . reset switch, power on, HDD LEF, hardware suspend, and speaker
connectors from the matherbosrd. Slide out the motherboard cage.
B . %5  |Record the serial number on the matherboard.
The check mark 4 v ﬁ;:inggerboard 7 BPGe madel with a revizion number gresater
indicates a 2 -~ Detach the processar fan power connector from the motherboard.
verification pOim that G ’ Remave the processor by pushing the lever onthe socket outward and
can pass or fail. then pulling upward. The processor should shift slightly.
T " Inzpect the CPU. &re any of the pins on the bottom side bent or missing?
The Note fcon 18—« 1 et et e e e
indicates that a note 9 Are any of the tfraces running fram the CPU socket damaged
exists. Click the icon v (hurned o severed)? =

to open the note.

Setting the Default Editor for Manual Test Scripts

You can use either the grid editor or the text editor when you create a manual test
script. The grid editor is a structured editor that makes it easy to enter your steps and
verifications points. The text editor is a free-form editor that makes it easy to
manipulate text.

Untitled [_ (O] x|
Grid editor > Type | Hote Description
1 & Erter the first step of this manual script.

# untitled [_ O] x]
Text editor ——> [# Enter the first step of this menual script. =l

EN N oz

To set the default editor in ManualTest:
= (Click Tools > Options .
This setting takes effect the next time you create or open a manual test script.

Note: Instead of using either editor, you can include an external file in the Test Script
Properties dialog box.

In the text editor, you use a shortcut menu to mark items as steps and verification
points, and to create and view notes.
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Indicates a note

) Contains the step or verification point
Indicates whether
an item is a step
(footprint) or a i O M=
verification point #:Zlooser’ the 4 thumb screws on the rear of the case. Slide open the
(check mark) two side panels to reweal the drive cage and motherboard housing.
# Detach the power supply, the power LED, keylock switch, hardware
reset switch, power on, HDD LEF, hardware suspend, and speaker
connectors from the motherboard. 31ide out the motherboard cage.
# ERecord the serial mmber on the motherboard.
Is the motherboard a BP6e model with a revision numpher greater
than 1.0a?
Detach the processor fan power connector from thy motherboard.
Remove the processor by pushing the lewer on thy socket outward and
then pulling upward. The processor should shi/t : Mark as Step  Cir+T

tark az WP Chil+5hift+P
Clear ark Clrl+L

v
*
»
EXN|

Right-click any item...
Maote Cirl+M

... to open a shortcut menu. Sz Chl+S

The start of an item (step or verification point) is indicated by the footprint or check
mark icon. All lines that do not begin with either of these icons are part of the
previous item.

Including an External File in a Manual Test Script

Instead of typing the steps and verification points into the grid or text editor, you can
include an external file. This file can contain all of the instructions to be used in the
manual test script. You can create this file with Notepad, Microsoft Word, or any other
program for which there is a file association.

To include an external file in a manual test script.
1 Open an existing manual test script.

2 Click File > Properties .

3 Click the Specifications tab and include the file.

When you run the script, the external file opens so that you can follow the
instructions.

Note: When you run a manual test script that includes an external file, you can
indicate the results of the entire script (Pass or Fail), but you cannot indicate the
results of the individual verification points.

Creating Script Queries

Rational ManualTest provides queries that help you select test scripts in your Rational
project. Queries let you specify the fields that appear in selection dialog boxes, how
the test scripts are sorted, and which test scripts appear.
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Use filters in your queries to specify the information that is retrieved from a project.
Filters help you make queries more specific by narrowing down the information that
you are searching for. You can build simple filters or combine simple filters into more
complex ones. You use filters when you create or edit a query.

To create a new query:

= Click Tools > Manage Script Queries

Customizing Test Assets

When you create a manual test script, you can add custom properties to tailor the
terminology associated with the scripts to the standards and practices used within
your organization.

You can do the following to the properties of a script:

* Add up to three custom properties and values. (These appear in the Custom tab of
the Test Script Properties dialog box.)

* Add new operating environments and modify or delete existing ones.

+ Add a new purpose or modify or delete existing ones. You assign a purpose to
indicate why you would use a script.

To see the standard properties of a manual test script:
= Click File > Properties .

To customize a manual test script:

= Click Tools > Customize Test Script

You can define both the property itself (the label) and the values that can be used with
that property.

For more information about customizing a script, see the ManualTest Help.

Associating an Implementation with a Test Case

Once you've created an implementation, you can associate it with a test case. You can
then run the test case, which runs its implementation. By associating test scripts with
test cases, you can run reports that provide test coverage information.

TestManager comes with built-in support for associating the following types of
implementations:

*  GUI test scripts
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* VU test scripts

* VB test scripts

*  Manual test scripts

» Command-line executable programs
= Suites

TestManager also supports associating other test script types that you have registered.
For information, see Defining Extensible Test Script Types on page 12.

To associate an implementation with a test case:
1 In the Test Plan window, right-click a test case. Click Properties .

2 Click the Implementation tab.

New Test Case
General I Iterations - Configurations I Test Inputs
Euternal Documents Implementation I Cugtam I Shatistics
The manual implementation =~ ——————anual implementation:
associated with the test case ||
_CIICk to Sele(_:t a manual Select... HEen.. LElear Eroperties...
implementation.
The automated implementation—————&utomated implementatian:
associated with the test case
Click to select an automated —————  Selest Open.. Clear Froperties. .

implementation.
Pre-conditions:

Post-conditions:

Acceptance criteria;

K I Caticel | Help I

You can have at most two implementations associated with a test script: one manual
and one automated. If both are associated with a test case, TestManager will run the
automated implementation when you run the test case. For information about
running test cases, see Running Test Cases on page 92.
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Implementing Tests as Suites

Suites are another way to implement tests in TestManager. Suites are categorized as
either functionally-based suites or performance-based suites.

A suite shows a hierarchical representation of the tasks that you want to test, or
workload that you want to add to a system. It shows such items as the user or
computer groups, the resources assigned to each group, which test scripts the groups
run, and how many times each test script runs.

When structuring a test using a suite, you can:

Define user or computer groups, and apply resources to them specifying where
they run

Groups are collections of virtual testers (emulating actual users or computers) that
perform similar tasks in the application.

Add test scripts

Test scripts are sets of instructions. Test scripts can be used to navigate the user
interface of an application to make sure all features work, or to test the activities
that the application performs behind the interface.

Add subordinate suites

Subordinate suites are structures that specify how test scripts are played back and
how test are run.

Add test cases
A test case is a testable and verifiable behavior in a target test system.
Create and add scenarios.

Scenarios are modular groups of test scripts and other items in a suite that can be
used by more than one user or computer group.

Specify a selector

Selectors allow you to indicate how often and in what order to run test scripts in
suites.

Add a delay

Delays tell TestManager to pause for a given length of time before executing the
next item in a suite.

Define synchronization points

62 Chapter 4 - Implementing Tests



Synchronization points are definable places in suites where all virtual testers stop
and wait for other virtual testers.

= Add a transactor

Transactors allow you to specify the number of user-defined transactions that a
virtual tester performs in a given time period during the suite run.

While performance tests make use of all these feature, not all apply to functional tests.
If you are creating a functional test, the following suite elements are most beneficial to
you:

= Computer groups

»  Test scripts

= Suites

» Test cases

»  Certain types of selectors

Additionally, more complex functional tests might include:
* Scenarios

*  Delays

= Synchronization points

For more information on functional testing suites, see Chapter 8, Creating Functional
Testing Suites.

For more information on performance testing suites, see Chapter 11, Creating
Performance Testing Suites.

Certain activities associated with creating scripts are independent of the type of suite.
These topics are discussed in the remainder of this section. They include:

»  Defining computers and computer lists

*  Opening suites

+ Editing test scripts

= Editing suites, including:
¢ Editing suite properties
¢ Editing user group information and user settings
¢ Editing Agent computer settings

¢ Setting system environment variables
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o Setting TSS environment variables

o Changing the number of start test scripts

o Limiting the number of test scripts

o Changing the way random numbers are generated
= Setting shared variables
+ Printing and exporting a suite

= Saving a suite

Defining Computers and Computer Lists

For both functional and performance tests, you can specify whether to run tests on the
Local computer, any defined Agent computer, or groups of computers.

The Local computer is always the default. Unless you specify other computers, tests
can only run on the Local computer.

Adding a New Computer
To add a new computer definition to TestManager:

= Click Tools > Manage > Computers . Click the New button.

— Computer
Hame: I j
Mebwark M ame: I Fing |
Description: =]
=
Recording Usage: [ Client System ¥ Server Spstem

Playback Usage: [V Available

— Paort:

Part Mame | Part Humber | Add

Femove |

K Cancel | Spply | Help |

When you add a new computer definition to TestManager, you can include the
following properties:

= Name - A name for the computer as appropriate to the testing environment.
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* Network Name - The name of the computer as recognized on the computer
network. This may or may not be the name of the computer as defined above. To
make sure you have the correct network name for the computer, click Ping to have
your system search for the computer and respond.

= Description - (Optional) A description of the computer, perhaps noting its role in
the testing process.

» Recording Usage - Specify whether the computer will be seen as a client or server
system during recording.

= Playback Usage - Specify whether the system will be available for test script
playback.

= Port Information -TCP/IP port information associated with the system. For
information about port settings, see Appendix A, Configuring Local and Agent
Computers.

Creating a Computer List

After you have defined computers within TestManager, you can define lists of
computers. This is useful if you want to run tests on several computers and only want
to reference that group once, or if a series of computers has as similar configuration or
organizational task.

To create a computer list:
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= Click Tools > Manage > Computer Lists . Click the New button.

General | Statistics |

Mame:

D escription:

Owiner:

adrmin

Agzsociated Computers

Select...

\_\_I'_P_I'_

Bemove

] I Cancel | Help |

After you have defined the computer list with a name and description, add computers
to the list. Computers must have been added to TestManager individually before they
can be included in a computer list

To add computers to a computer list:

»  From the Computer List Properties dialog box, click Select.

Select Computers [ %]
Auvailable: Selected:

! ]

K Cancel |

Once you have defined computers and computer lists, they are resources available for
running suites.
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Opening a Suite

To work with a suite, you must open it. You can open a suite from a menu or from the
Test Asset Workspace.

To open a suite from a menu:
Click File > Open Suite .
To open a suite from the Test Asset Workspace:

= From the Execution tab, double-click the suite in the tree.

Editing a Test Script

While you are working with a suite, you may want to edit a test script. Through
TestManager, you can:

Edit the properties of a test script.

= Edit the text of a test script.

Editing the Properties of a Test Script

A test script can have properties associated with it in addition to the test script name
and type. Examples of test script properties include a description of the test script and
the purpose of the test script.

To edit the properties of a test script:
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= Choose the test script, then click Edit > Properties .

Test Script Properties

General |Verificati0n F'ointsl Specificationsl Customl Statisticsl

Mame:
Calcualte Hours
Description:
=
[~
Owner:
[ =l
Purpose:
[ =]
Enwiranment:
[ =

Referenced session:

I Clear |

Type:

™ Developed

0K I Caticel | Help

Editing the Text of a Test Script
To edit the text of a test script:
= Select the test script to edit, and click Edit > Open Test Script .

TestManager starts the application appropriate to editing that script type. For
example, for VU test scripts, TestManager starts Rational Robot. Robot opens with the
selected test script ready to edit in a window. For Visual Basic or Java test scripts,
TestManager starts the appropriate registered application, such as VB6 Integrated
Development Environment (IDE), or Notepad if no IDE is associated with the selected
script type.

For information about editing other script types, see the appropriate Rational Test
Script Services API documentation.

Editing a Suite
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While you are working with a suite, you might want to want to edit its contents. You
might want to:

= Edit the properties of the suite.

For example, the suite name, its description, or specifications.
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= Edit the items in the suite.

For example, you might want to change the properties of a selector from sequential
to random with replacement, or the properties of a transactor from coordinated to
independent.

= Replace items in a suite.
For example, you might want to replace a script or a scenario with a new one.
= Edit user group information.

For example, you might want to change a user group from fixed to scalable,
and/or change the computers on which the user group runs.

Editing the Properties of a Suite

A suite has properties associated with it that can make it unique and help you
differentiate it from similar suites. Examples of suite properties include a description
of the suite and the owner of the suite.

To edit the properties of a suite:
»  Open the suite to edit, then click File > Properties .

General | Specificat\onsl Customl Statisticsl

Mame:

Description:

Duwner:

=

0k, I Cancel | Help |
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Replacing Items in a Suite

Use inline editing to replace any item in a suite except delays and selectors. Replacing
an item—especially an item high in the suite structure—is often easier than deleting
the item and adding another one. For example, your suite may contain a complex
structure of user groups, test scripts, and scenarios. Rather than deleting an item and
recreating the suite structure underneath, you can replace the item.

Note: To be able to replace an item in a suite, you must first verify the value of one of
the TestManager suite creation options. Click Tools > Options > Create Suite , and clear
the Show numeric values check box. This option allows you to perform inline editing
and thus rename suite items in the tree.

To replace an item:

= Select the item, then type over the new item name.

Editing Items in a Suite

As your testing process evolves over time, you may want to edit the properties
associated with suite items and how they are used within the suite. You can edit the
run properties of:

»  Test cases

= Test scripts

= Suites

= Delays

= Scenarios

= Selectors

* Synchronization points

= Transactors

To edit the properties of an item:

= Select that item, right-click and select Run Properties .

TestManager displays the same dialog box that appeared when you created the item.
You can edit the values in each box.

Note: When you edit the run properties of a suite item, the changes affect only that
instance of the item.

For example, to edit the properties of a transactor, right-click a transactor, then select
Run Properties .
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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 individually, it is much easier to edit the
information for all of the user groups at the same time.

To edit information for all user groups:

= Click Suite > Edit Groups .

User Groups
Fixed uzer groups: Total: 0
User Group Computers Murnber
of Users
Scalable uzer groups: Total 100
User Group Computers =
Accounting Local computer 20.000
Diata Entry Lacal computer 30.000
Sales Lacal computer B0.000
Ok I Cancel Help

Editing the Settings of an Agent Computer

You may want to change the default settings associated with an Agent computer. The
configuration of that Agent system may have changed and the settings in
TestManager need to reflect this.
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To change the computer settings:
= Click Suite > Edit Computers

Computer Settings [ =]

C " Update Return Remove Local
Omputer Test Scripts Files Files Directary
teztlizt] [ Multiple  *fMultiple ¥}
test] [l Multiple =] Multipl= =]
testlistd 2l Multiple =] Multipl= =

QK I Cancel Help

Editing the User Settings

You may want to change the default settings associated with virtual testers. In
particular, it is often useful to change which information is logged when you run a
suite by setting TSS environment variables. For example, if you are having problems
running a suite, set one virtual tester to log all environment variables and the other
virtual testers to log failed environment variables so that you can investigate the
problem more thoroughly.

To edit virtual tester settings:

= Click Suite > Edit Settings

Uszer Settings E

s B Sys\gnvunnment 155 En_wmnment Sh_art S_cnpt Seed Seed
arables Yariables Scripts | Limits Flags
- Al Laog data cantrol: 255 (0 BoOOD 1 Unique and not rezeeded
Accounting
Drata Entry
Sales |

QK I Cancel Help
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Initializing TSS Environment Variables

You can initialize the value of most TSS environment variables within TestManager.
When an environment variable is initialized through the TestManager interface, the
value is in effect for an entire suite run unless the test script specifically changes the
value.

To initialize the value of a TSS environment variable:

= Click Suite > Edit Settings, then click the button in the TSS Environment Variables
column of the User Settings dialog box.

T55 Environment ¥ariables E

Feporting | Response Timeout I Think Time I T55 I
Clent/Server | Comnect | HTTP | Logging
ok hescers R

Mumber of bytes to include in 20 =

response: =1

Stop row retrievals at end of IU[[ j
table:

Bestare defaults |

] I Cancel | Help |

Note: For more information on TSS environment variables and their meanings, see
the Rational TestManager Extensibility Reference manual and the appropriate API
documentation.
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Initializing Client/Server Environment Variables

To initialize client/server environment variables

= Choose the Client/Server tab in the TSS Environment Variables dialog box.

T55 Environment Yariables E

Reporting | Response Timeout I Think Time I T55
Clent/Server | Comnect | HTTP | Logging

LColumn headers:
Mumber of bytes to include in
rezponse:

Stop row retrievals at end of
table:

[T ~
20 _I

| aif =l

Bestare defaults |

] I Cancel | Help

Values for client/server environment variables can be initialized as follows:

Variable Description Potential values Default value
COLUMN_HEADERS | Column headers ON ON
OFF
SQLNRECV_LONG Number of bytes to 0-2000000000 20
include in response
TABLE_BOUNDARIES | Stop row retrievals at ON OFF
end of table OFF
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Initializing Connect Environment Variables

To initialize connect environment variables:

= Choose the Connect tab in the TSS Environment Variables dialog box.

T55 Environment ¥ariables [ %]
Feparting | Fesponze Timeout | Think. Time: I TS5 I
Client / Server Connect | HTTP I Logging
Retries: a0 =
2L 100 =
Retry interyal: 200 _:I i

Bestore defaults |

Ok I Canicel | Help |

Connect environment variables apply to scripts that use HTTP and socket protocols
only. Values for connect environment variables can be initialized as follows:

Variable Description Potential values Default value
CONNECT_RETRIES Retries 0-2000000000 100
CONNECT_RETRY_INTERVAL | Retry interval | 0-2000000000 ms 200
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Initializing HTTP Environment Variables

To initialize HTTP environment variables:

= Choose the HTTP tab in the TSS Environment Variables dialog box.

Feparting I Fesponse Timeout | Think Time I T55 I
Client / Server I Connect HTTP Logging
Line speed m bps
HTTF Control

= Wiz defaultvalues

™ Allow partial responses

™ Allow cache responses

™ Allow redirects
Restore defaults |
kK I Cancel | Help |

Values for HTTP environment variables can be initialized as follows:

Variable

Description

Potential values

Default
value

LINE_SPEED

Line speed

(0-2000000000

Standard selectable values:
9600

14400

28800

33600

56600

64000

128000

HTTP_CONTROL

Http
Control

integer indicating 0 or more of:

0 (exact match)

Allow partial responses (HTTP_PARTIAL_OK)
Allow redirects (HTTP_PERM_REDIRECT_OK
and HTTP_TEMP_REDIRECT_OK)

Allow cache response (HTTP_CACHE_OK)
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Initializing Logging Environment Variables

Logging environment variables specifically refer to events that appear in the log files
associated with a suite run.

To initialize logging environment variables:

= Choose the Logging tab in the TSS Environment Variables dialog box.

T55 Environment Yariables

 Reporing | Response Tmeouw | Tirk Tine |

1

r
r
r
r

!

99373 .
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Values for the Logging environment variables can be initialized as follows:

Variable

Description

Potential values

Default values

checked

TSS_LOG_EVENT_CONTROL | Log event control Pass Pass

Fail Fail

Warning Warning

Stopped Stopped

Informational Informational

Unevaluated Unevaluated

Timers Timers

Commands Commands

Environment

Stubs

TSS Error

TSS Proxy
TSS_LOG_DATA_CONTROL Log data control Pass Pass

Fail Fail

Warning Warning

Stopped Stopped

Informational Informational

Completed Completed

Unevaluated Unevaluated
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Initializing Reporting Environment Variables

To initialize reporting environment variables:

= Choose the Reporting tab in the TSS Environment Variables dialog box.

T55 Environment ¥ariables [ %]
Client / Server I Connect I HTTP I Logging I
Fieporting | Responze Timeout | Think Time I TS5

LCheck for unread row results:

First input command

IZEIEIEIEIEIEIEIDEI _|:;l

Maximum bytes o rows saved:

Bestore defaults |

o]

Canicel | Help |

Values for the HTTP reporting environment variables can be initialized as follows:

Variable Description

Potential values

Default value

Check for unread
row results

CHECK_UNREAD

First input command
(FIRST_INPUT_CMD)
Off (OFF)

Every input command
(EVERY_INPUT_CMD)

First input command
(FIRST_INPUT_CMD)

MAX_NRECV_SAVED | Maximum bytes

or rows saved

0-2000000000

2000000000
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Initializing Response Timeout Environment Variables
To initialize response timeout environment variables:

= Choose the Response Timeout tab in the TSS Environment Variables dialog box.

TS5 Environment Yariables [ x]
Client / Server I Connect I HTTP | Logging I
Feparting | Fesponze Timeout I Think Time I TS5

Check for unread row results First input command

M awimurn bytes or rows saved: 2000000000 _I:

Restore defaults |

kK I Cancel | Help |

Values for the HTTP response timeout environment variables can be initialized as

follows:
Variable Description Potential values Default value
TIMEOUT_VAL Timeout 0-2000000000 ms 120000
TIMEOUT_SCALE Scale timeout by | 0-2000000000 ms 100
TIMEOUT_ACT Timeout action Ignore (IGNORE) Ignore (IGNORE)
Fatal (FATAL)
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Initializing Think Time Environment Variables
To initialize think time environment variables:

= Choose the Think Time tab in the TSS Environment Variables dialog box.

T55 Environment Yariables B

Client / Server I Connect I HTTP | Logging I

Response Timeout

Think Time | 755

Feparting |

Starting paint of think time:

Think. time distributian:
Standard dewiation af think time:

Awverage think time: 5000 M

IZUEIEIEIEIEIEIEIEI _I;' -
ID _I;' ms

Thirk masimum:

CPU/Uszer threshold:

Scale CPU think time by:

s

Scale user think time b ol [
L 1 100 =
Scale delays by =1 -
& delaps Dy, 100 %
BRestore defaults |
Ok I Cancel | Help |

Values for the HTTP think time environment variables can be initialized as follows:

Variable Description Potential values Default value
THINK_DEF Starting point of think | First sent (FS) Last received
time Last sent (LS) (LR)
First received (FR)
Last received (LR)
First connection (FC)
Last connection (LC)
THINK_DIST Think time Constant Constant
distribution (CONSTANT) (CONSTANT)
Uniform (UNIFORM)
Negative exponential
(NEGEXP)
THINK_SD Standard deviation of | 0-2000000000 ms 0
think time
THINK_AVG Average think time 0-2000000000 ms 5000
THINK_MAX Maximum think time 0-2000000000 ms 2000000000
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Variable Description Potential values Default value
THINK_CPU_THRESHOLD | CPU/tester threshold | 0-2000000000 ms 0
THINK_CPU_DLY_SCALE Scale CPU think time 0-2000000000 percent | 100

by
THINK_DLY_SCALE Scale tester think time | 0-2000000000 percent | 100

by
DELAY_DLY_SCALE Scale delays by 0-2000000000 percent | 100

Disabling Test Script Services

In some situations you may want to disable use of environment variables completely
during a test run. Disabling some test script services allows you to eliminate some
runtime overhead during a suite run.You also could create a test script that uses all
types of test script services and then, based on what is enabled or disabled here, test
only functional or performance related services.

To disable test script services and use of environment variables in certain testing

situations:

»  Choose the TSS tab in the TSS Environment Variables dialog box.

Client / Server I Connect I HTTP I Logging |
Reporting | Fesponze Timeout | Think Time 755
r~ Dizable Test Script Service:
= | Wse defaultvalies
™ Dat : [ Maoritaring
™ Timers " Logging
™ Commands [ Verification points
™ Think [T Spnchronization points
™ Delay [T Shared variables

BRestore defaults |

[ ok ]

Cancel | Help |
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Enable or disable the following services:
+ Datapools

»  Timers

+  Commands

= Think time

= Delays

*  Monitoring

*  Logging

= Verification points

= Synchronization points
= Shared variables

By default, no test script services are selected as disabled.

Changing the Number of Start Test Scripts

If you are starting virtual testers in groups, TestManager lets you specify the number
of test scripts that the group of virtual testers must complete before the next group
starts. You may need to do this to control the maximum number of virtual testers that
log on to a database server at a given time.

For example, assume the Data Entry user group contains 100 virtual testers. Each
virtual tester runs a Login test script and then selects three test scripts in a random
order: Add New Record, Modify Record, and Delete Record. You have changed the
runtime settings so that the 100 virtual testers are not starting all at once; instead, they
are starting in groups of 25.

If you set the number of start scripts to one, the second group of 25 starts when each
virtual tester in the first group of 25 completes the Login test script. The third group of
25 starts when each virtual tester in the second group has completed the Login test
script, and so on.

To change the number of start test scripts:

= Click Suite > Edit Settings .

Limiting the Number of Test Scripts

TestManager allows you to limit the number of test scripts that virtual testers can run
without having to remove any test scripts from the user group.
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For example, limit the number of test scripts to:

+ Test if the virtual tester can complete an initial logon test script. By limiting the
number of test scripts, you don’t have to delete the remainder of the test scripts
assigned to the group and add them later, or create a new suite just to run a simple
test.

» Temporarily disable a user or computer group without deleting it from the suite.
By setting Script Limits to 0 for the group, you disable it. (You can also disable a
fixed group by setting the number of virtual testers to 0.)

= Vary the length of a suite run. If your suite contains nested scenarios with varying
numbers of test scripts, and you specified random selection of those scenarios, it is
very complicated to use repetition counts to vary the length of the suite run. A
simpler way is to limit the number of test scripts.

To limit the number of test scripts:

= Click Suite > Edit Settings .

Changing the Way Random Numbers Are Generated

Each virtual tester in a user group has a user seed, which generates random numbers in
a test script. These random numbers affect a virtual tester’s think time, random
number library routines, and random access in datapools. Seeds are, primarily, either
unique or the same:

+  With a unique seed, each virtual tester who runs the same test script has a slightly
different behavior.

For example, if one virtual tester thinks for 1.3 seconds before executing the first
command, the second virtual tester might think for 2.4 seconds. Although the
individual think times vary, they have the same distribution around a mean value.

The seeds also affect the library routines involving random numbers. For example,
if the first virtual tester calls the a uni f or mroutine twice (uni f or min VU test
scripts, TSSUL i i ty. Uni f or min VB test scripts, or TSSUt i | i ty. uni f or min
Java test scripts) and receives the numbers 5 and 3, other virtual testers in that
group probably receive different numbers, bounded only by the minimum and
maximum values that are set in the test script.
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With the same seed, each virtual tester who runs the same test script has exactly the
same behavior.

For example:

o If the first virtual tester thinks for 1.3 seconds before executing the first
command, the second virtual tester (and all subsequent virtual testers) also
thinks for 1.3 seconds before executing that command.

¢ If the first virtual tester calls the uni f or mroutine twice and receives the
numbers 5 and 3, all other virtual testers in that group also receives 5 and 3.

You can also set whether or not the random number generator is reseeded at the
beginning of each test script. In general, it is better not to reseed, because one long
pseudorandom sequence is more realistic than many short ones.

Therefore seeds are defined in one of the following ways:

Unique and not reseeded — Generates a unique seed for each virtual tester and does
not reseed the random number generator at the beginning of each test script. Each
virtual tester in a user group behaves slightly differently. This is the most
commonly used option in performance testing.

Unique and reseeded — Generates a unique seed for each virtual tester and reseeds
the random number generator at the beginning of each test script. Each virtual
tester in a user group behaves slightly differently, but the numbers are reseeded at
the beginning of each test script. This option is very effective for government LTD
(Live Test Demonstration) testing.

Same and not reseeded — Generates the same seed for each virtual tester and does not
reseed the random number generator at the beginning of each test script. This is
generally not a desirable option to select when modeling a realistic workload,
because each virtual tester who runs the same test script behaves 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 virtual tester and reseeds the
random number generator at the beginning of each test script. This generally is not
a desirable option to select when modeling a realistic workload, because each
virtual tester who runs the same test script behaves in the same way, and short
pseudorandom sequences are not realistic.

However, this option may be useful for certain types of stress testing. For example,
if you have a suite with a shared datapool with the seed set as unique and not
reseeded, each virtual tester and iteration has a different seed that gives random
data across all virtual testers and all iterations. To see what happens when all
virtual testers access the same data pattern over and over again, set the seed as
same and reseeded for all virtual testers.
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To change the behavior of the default random number generator:
= Click Suite > Edit Settings .

Note: The library routines that generate random numbers are negexp, r and, and
uni f or min VU test scripts, TSSUt i | i ty. NegExp, TSSUti | i ty. Rand, and
TSSUtility. Uniformin VB test scripts,and TSSUti | i ty. negExp,
TSSUtility.rand,and TSSUti |ity. uni f or min Java test scripts. For information
about these routines in VU test scripts, see the VU Language Reference. For information
about these routines in other script types, see the appropriate API documentation.

Setting Shared Variables

TestManager allows you to initialize shared variables in a suite. A shared variable
maintains its value across all test scripts in a suite. Each virtual tester can access and
change the shared variable.

To initialize a shared variable:

= Click the Suite > Edit Shared Variables .

Shared Variable Settings B
~Mes
Wariable name: I el
I rlate |

Integer value: I

Comment: I

[elete |
Eemaye &l |

QK | Cancel | Help |

Shared variables are useful in the following situations:

+  For synchronizing virtual testers when you need more specific coordination than a
synchronization point provides. For example, you can limit a transaction so that
only five virtual testers perform it at once. In that case, use a shared variable with a
wai t routine (Wai t in VU test scripts, TSSSync. Shar edVar Wi t in VB test
scripts, and TSSSync. shar edVar Wi t in Java test scripts).
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= For blocking a virtual tester from executing until a global event occurs. It is easier
to set an event and a dependency than to set a shared variable. However, if the
event depends on some logic within a test script, you must use a shared variable.

= For counting loops within a test script. If you want to set a loop for an entire test
script, it is easier to set a selector or an iteration count within the suite. However, if
only a portion of the test script loops, set a shared variable to control the number of
iterations of that loop.

+  For monitoring specific transaction counts and conditions. You can view shared
variables when you monitor a suite, and they provide detailed information about
the progress or state of a suite run.

You declare a shared variable within a test script or resource file with a shar ed
keyword (shar ed in VU test scripts, TSSUt i | i ty. Shar edVar Assi gn for VB
resource files, and TSSUt i | i ty. shar edVar Assi gn for Java resource files). For
more information about declaring shared variables, see the VU Language Reference, or
the appropriate Rational Test Script Services API manual.

You initialize a shared variable within a suite. This is optional—the default value is 0.

You manipulate the value of a shared variable through the logic in a test script or when
you monitor the suite.

Printing and Exporting a Suite

Designing a suite can involve many iterations and changes. You may find it helpful to
examine a printed view of a suite. You can print a suite or export it as a .txt file.

To print a suite, from the open suite:
+  Click File > Print.
To export a suite as a .txt file, from the open suite:

= Click File > Export .

Saving a Suite

After you have finished modifying a suite, save your changes. A suite that is not
saved has an asterisk in the title bar.

To save a suite:

= Click File > Save.

Implementing Tests as Suites 87



To save more than one suite:
= (lick File > Save All .

Note: If you click Tools > Options , click the Create Suite tab, then select the Check suite
when saving box, one verification screen appears for each suite being saved.

To save a suite under a different name:

= Click File > Save As.
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Executing Tests

This chapter describes how to run tests. It includes the following topics:
About running tests
*  Built-in support for running test scripts
* Running automated test scripts
*  Running manual test scripts
Running test cases
Running suites
Monitoring suites

Note: For detailed procedures, see the TestManager Help.

About Running Tests

The activity of running your tests is primarily running the implementations of test
cases to make sure that the system functions correctly.

In TestManager, you can run:
+ Automated test scripts.
Manual test scripts.
Test cases.

Suites.

Built-in Support for Running Test Scripts

TestManager provides built-in support for running the following test script types:
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Test Script Type

Description

GUI A functional test script written in SQABasic, a Rational proprietary
Basic-like scripting language.

VU A performance test script written in VU, a Rational proprietary C-like
scripting language.

Manual A set of testing instructions to be run by a human tester.

Visual Basic

A test script written in the Visual Basic language.

Java

A test script written in the Java language.

Command line

A test script (for example, an .exe file, a .bat file, or a UNIX shell script)
that can be executed from the command line.

Running Automated Test Scripts

To run an automated test script:

1 Click File > Run Test Script , and select the test script type.

2 Select the test script to run.

Test Script; Desklop
LComputers:
Mame | Change... |

5 Lacal computer

Broperties :I_

Build: [Buid 1
Log Folder: IDefauIt
Log: IDesktDp Change... :l—

Cancel | Help I

Click to change the list of
computers and computer lists
that the test script runs on.

— Click to view or edit the
properties of the selected
computer or computer list.
(This is disabled if Local
computer is selected.)

— Click to change the build, log
folder, or log name.

When you click OK, TestManager runs the test script on the first available computer in
the list. As the test script runs, you can monitor its progress and then view the results

in the test log.
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For information about computers and computer lists, see Defining Computers and
Computer Lists on page 64.

For information about monitoring progress, see Monitoring Suites on page 102.

For information about test logs, see About Test Logs on page 137.

Running Manual Test Scripts

If you used the grid or text editor when you created a manual test script, you can do
the following when you run the script:

Optionally, set the run option to log unchecked steps as warnings.
Indicate that you have performed each step.
» Indicate whether each verification point passed or failed.

If you included an external file when you created the manual test script, you can do
the following after you run the script:

Indicate whether the entire script passed or failed.

Note: For information about creating manual test scripts, see Creating Manual Test
Scripts on page 56.

To run a manual test script, do one of the following:

*  In TestManager, click File > Run Test Script > Manual and select a test script.
Rational ManualTest opens.

In Rational ManualTest, click File > Run and select a test script.

If you used the grid or text editor to create the manual script, perform each step and
verification point listed in the Run Manual Script window:

= For a step, select the Result check box to indicate that you have performed the step.
= For a verification point, click the Result cell and click None, Pass, or Fail.

If you included an external file when you created the manual script, follow the
instructions in the file. Fill in the Enter Results of the Manual Script dialog box with
the results of the entire script.
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Example of Running a Manual Test Script

The following figure shows the results of running a manual test script. When this
manual test script was run, the first verification point failed. The Comment icon
indicates that there is a comment about the failure. When you view the log, you will
be able to see the failure and the comment.

un Manual Script - CPU Check
Type | Hote Description Result | Comment |-
Loosen the 4 thumb screws on the rear of the case. Slide [z Indicates that
-’ “& |open the two side panels to reveal the drive cage and the step was
matherboard housing. performed.
Detach the power supply, the power LED, keylock switch, ¥
» hardware reset switch, power an, HDD LEF, hardware
su_spend, and speaker connectors frorm the matherboard. Indicates that the
Slide out the motherboard cage. . .
& 48 |Record the serial number on the motherboard. i Ve_nflcatlon point
v | the motherboard & BPBe model with a revision number Fail 5 failed.
greater than 1.0a7
Detach the processor fan power connector from the v .
s motherhuarg P g — Click to see a
Remaove the processaor by pushing the lever an the socket i commentabout
L4 outward and then pulling upward. The processor should shift the failure.
slightly. =]
B [peratiohz ]
QUQE E ' Shaow Only Verfication Points Ll Pazs ! - Help !

N

Click to specify log information.

Viewing the Results of Running a Manual Test Script
After you run a manual test script, you can view the results in the test log.
To view the results of running a manual test script:
1 Return focus to TestManager by clicking Tools > Rational TestManager

2 Click File > Open Test Log .

Running Test Cases

When you run a test case, you are actually running the implementation of the test
case. The implementation is a test script or suite that is associated with the test case.

Viewing the Associated Implementations

To view or change the implementations that are associated with a test case:
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1 Right-click a test case in the Test Plan window and click Properties .

2 Click the Implementation tab.

You can have at most two implementations associated with a test script: one manual
and one automated. If both are associated with a test case, TestManager will run the
automated implementation when you run the test case.

For more information about implementing test cases and associating
implementations, see Implementing Tests on page 53.

Running a Test Case

To run a test case and its implementation:

1 Click File > Run Test Case .

2 Select the test case or configured test case to run and click OK.

Run Test Cases

Test Cases:

----- B« Mir and Optimum Config

™ lgnore configured test cazes

Computers:

Eemowve

Eroperties

Mame

| Change...

8 Lacal computer

Froperties

Build: [Buid 1

Log Folder: IDefauIt

Log: IMin and Optimumn Config

Change...

Cancel I Help

L]

L

— Click to add test cases to the
list.

| _— Click to view or edit the
properties of the selected
test case.

Click to change the list of
computers and computer lists
that the implementation runs
on.

— Click to view or edit the
properties of the selected
computer or computer list.
(This is disabled if Local
computer is selected.)

— Click to change the build, log
folder, or log name.

When you click OK, TestManager runs the test case as follows:

+ Ifyou run a test case that has an automated implementation, it runs on the

available computers in the list.
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If you run a configured test case, it runs on the computers in the list that match the
values of the configuration attributes. For example, if the configured test case
indicates that the test case should run on a computer with Windows 2000,
TestManager examines each computer in the list until it finds one that has
Windows 2000, and then runs the test case on that computer. If no computers in the
list match the configuration, a message appears in the test log.

As the test case runs, you can monitor its progress and then view the results in the
test log. For information about monitoring progress, see Monitoring Suites on
page 102. For information about test logs, see About Test Logs on page 137.

» If you run a test case that has a manual implementation and no automated
implementation, it starts Rational ManualTest. You can perform the steps and
verification points in the manual test script, and then view the results in the test
log. For more information, see Running Manual Test Scripts on page 91.

Ignoring Configured Test Cases

Select the Ignore configurations for test cases  check box to have TestManager ignore
system configurations for test cases, and to run the test cases on any available
computers.

TestManager has three ways of running test cases if this option is selected:

= If a test case has configured test cases, and the parent test case has an
implementation (for example, a test script or suite), TestManager runs the parent
test case on any available computer, but does not run any of the configured test
cases.

+ If a test case has configured test cases, and the parent test case does not have an
implementation, TestManager does not run the parent or any configured test cases.

= If a single configured test case has an implementation, TestManager runs the test
case on the specified computer.

Running Suites

If you implemented a test as a suite, for either a functional or performance test, there
are a number of steps involved with actually running the suite. They are:

»  Checking the suite.
*  Checking Agent computers.

+ Controlling runtime information of the suite.
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= Controlling how the suite terminates.
= Specifying virtual testers and configurations for the suite run.
* Stopping the suite.

For information on creating and running a functional testing suite, see Chapter 8,
Creating Functional Testing Suites.

For information on creating and running a performance testing suite, see chapter 11,
Creating Performance Testing Suites.

Checking a Suite

While you are working on a suite, you might change it so that it does not run correctly.
For example, you might insert a test script into a suite before it is recorded. Although
TestManager automatically checks a suite before it runs, you can check a suite without
actually running it at any time. This can help you identify and correct problems.

To check a suite:
»  Click Suite > Check Suite .
TestManager checks a suite for many kinds of errors, including the following:
= The suite does not contain any user or computer groups.
A suite must have at least one user or computer group to run.
= The suite contains an empty user or computer group.
Either delete the user or computer group or add test scripts and other items to it.
* A user or computer group contains an empty scenario.
Either delete the scenario or add items to it.
= The suite contains a selector that is empty.
Either delete this selector or add properties to it.

Note: You can set options so that the suite is checked automatically whenever you
save it. To check the suite automatically, click Tools > Options , click the Create Suite
tab, and then select the Check suite when saving check box.

Checking Agent Computers

If you are running virtual testers on Agent computers, it is a good idea to check the
Agents before you run the suite. This way, you can determine whether any problems
exist before you run the suite.
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When you check Agent computers, TestManager ensures that:
= All of the Agent computers specified for virtual testers actually exist.

For example, if you incorrectly typed the name of an Agent computer,
TestManager notifies you.

The Agent computers are available and running.
The Agent software is running.

The same release of TestManager software must be installed on both the Local and
the Agent computers.

To check the Agent computers:
Click Suite > Check Agents .

Check Agents

Suite infarmation

M arme: ISUESS Test 2 Change... |
Mumber of users: .
M |1 3

Ok I Cancel Help

TestManager displays any problems with the Agent computers in a separate window.

Controlling Runtime Information of a Suite
TestManager lets you control the way a suite runs.

To set the runtime settings for a suite:
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Click Suite > Edit Runtime .

— Start group information

" Start testers in groups

Humber to start &t & bime:

 Suite pass criteria
¥ Suite ran to completion

¥ Al suits items executed
¥ Al test scripts passed
I~ Al test cases executed

¥ Al test cases passed

— Execution arder
& Sequential
" Balanced
£ Custam

DEfife... |

¥ Fiun fived users first

— Time infarmation
Duration of run: IU =
- I |
Initiglization time: Isgggg =1

I~ |
™ Suppress liming delays

I Initialize timestarmps for each test script

Seed: m

™ Enable IP Aliasing

[ o ]

Cancel |

Help

By modifying the runtime settings, you can manage:

How virtual testers are started —either all at once or in groups.

Avoid overloading a server by choosing to start virtual testers in groups, and
specifying the number of virtual testers in those start groups.

Note: If you start virtual testers in groups, you should also specify the number of
start scripts for the group. To do this, click Suite > Edit Settings , and modify the

Start scripts  box.

The criteria for whether a suite passes or fails.

¢ Suite ran to completion — The suite ran to completion without manual

termination of the run.

¢ All suite items executed — All items in the suite were able to complete all of their

assigned tasks.

o All test scripts passed — All test scripts passed, which means that no events failed
and no commands timed out.

o All test cases executed — All test cases in the suite were able to complete all of

their assigned tasks.

o All test cases passed — All test cases passed, which means that the application
being tested met the goals of the given test case.

If the suite does not meet the criteria, the Test Log window lists the Suite Start and

Suite End events as “failed.”

The order in which the user or computer groups run.
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The execution order defines the order in which virtual testers are started, and
therefore determines which user groups are executed if you run fewer virtual
testers than the maximum number defined. Select one of the following:

o Suites that run in a sequential order run each virtual tester as it is encountered in
the suite (from the top to the bottom).

¢ Suites that run in a balanced manner evenly distribute the run among the user
groups in proportion to the suite.

¢ Suites that run in a custom order require you to select specific user groups or
virtual testers to run. Apply a custom run order to fixed user groups only.

Running user groups in a custom order is useful for troubleshooting. For
example, if a test script does not work, and that test script is used only by the
Accounting group, run that group only.

To create a custom run order, click Define in the Runtime Settings dialog box.

Note: You can temporarily disable a fixed user group by setting the number of
virtual testers to 0.

You can run fixed virtual testers first, thus running fixed user groups before the
scalable user groups, regardless of the execution order. If your user groups are all
fixed, specifying a run order has no effect.

» Timing information such as:

¢ The maximum amount of time the run should take. A value of 0 imposes no
time limit.

¢ The maximum number of seconds for all virtual testers to confirm that they
completed initializing. If you have changed the number of start test scripts,
make sure that you set this time high enough.

o Choosing to suppress timing delays, thus running the suite very quickly
because all timing delays in test scripts are suppressed. This choice is useful if
you are testing a suite to see whether it runs correctly and you are not
interested in the timing delays. Note, however, that this creates a maximum
workload on the server, Local, and Agent computers.

Do not suppress timing delays if you are running a large number of virtual
testers.

o Choosing to initialize timestamps for each test script, which indicates whether
timestamps are carried over from test script to test script or are reinitialized
with each test script.

»  The number to feed to the random number generator.
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TestManager uses a specified seed to generate the random numbers for selectors
and shared access in datapools.

*  Whether to use IP aliasing.

IP aliasing requires that each virtual tester has a different source IP address. This
has meaning only if you are running HTTP test scripts, and your system
administrator has set up your computer to use IP aliasing. For information on
setting up IP Aliasing, see Appendix A, Configuring Local and Agent Computers.

Controlling How a Suite Terminates

TestManager lets you set the conditions that force a suite to stop running. For
example, you may want to stop a suite if you discover that a large number of virtual
testers are completing abnormally, indicating that something is wrong with the run.

To control how a suite terminates:

= Click Suite > Edit Termination

Termination Settings B

— Termination option

& Teminate after completion of next emulation command

' Teminate after completion of the test script

Cleanup-time: a0 ;I

— Wirutal tester kermination count:

Total complete: |1 _I:j ¥ Use maximum testers
Harmallcomplete: |1 _I:j ¥ Use maximum testers
Sbnormal complete: |1 _I:j ¥ Use magimum testers

Test scripts complete: ID _I:j
Ok I Cancel Help

Running a Suite

When you run a suite, you supply runtime-specific information. Each virtual tester
that executes its assigned suite items run within these guidelines. The results of
running the suite are stored in logs.

After you run the suite, run reports to analyze the data stored in the logs. You can
display this information in the form of graphs and charts, or in more traditional report
formats.

To run a suite:
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= Click File > Run Suite .

— Suite information

Mame: ISlress Test2 LChange... |
Murnber of users: -
Hi |1 _I;l

—Lag Infarmation

Build: |Build 1

Log Folder: IDefauIt

Log: IStress Test 2 Ugers 1 #03 Change... |

—Resource Monitaring

¥ Monitor rezources Update rate: |5 _,;‘ seconds

™ lgnore configurations for test cases

Ok I Cancel | Options... | Help |

TestManager checks the suite, and compiles any uncompiled or out-of-date test

scripts.
When you run a suite, you specify:
*  Suite name.

*  Number of virtual testers, if you are running a performance test.

If a suite includes both fixed and scalable user groups, the fixed user groups are
assigned first. So, for example, if your suite includes one user group fixed at 10
virtual testers, and you run 100 virtual testers, 10 virtual testers are assigned to the
fixed user group, and the remaining 90 virtual testers are distributed among the

scalable user groups.

Note: The number of available virtual testers depends on the type of license you
have. If your license does not support the number of virtual testers you specify,

you see an error message.

*  Number of computers on which to run the suite and a list of available computers,

if applicable.

If you did not specify the computers on which to run the suite when you added a

computer group, you must specify computers now.

» Log information, including build number, log folder, and log file name.
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By default, the name of the log folder is based on the suite, and the log name is
based on the number of virtual testers and the number of times you have run the
suite. For example, if you run the sample suite three times, with 10 virtual testers,
15 virtual testers, and 20 virtual testers, all three logs will be in the sample suite
folder. The log names will be Users 10 #01, Users 15 #02, and Users 20 #03.
Therefore, the log name Users 20 #03 indicates that this is the third time you have
run the suite, and the suite is being run with 20 virtual testers.

You can change these settings on the Run tab of the Options dialog box. For more
information, see the TestManager Help.

* Resource monitoring.

Monitoring observes computer resource usage when you play back the suite and
then graphs this usage data over the corresponding virtual tester response times
when you analyze your results. Specify the interval at which the views are
updated; the lower the interval, the faster the update.

= Whether to ignore associated configurations.

Select the Ignore configurations for test cases  check box to have TestManager
ignore system configurations for test cases, and to run the test cases on any
available computers.

TestManager has three ways of running suites if this option is selected:

o If a suite contains a test case with configured test cases, and the parent test case
has an implementation (for example, a test script or suite), TestManager runs
the parent test case on any available computer, but does not run any of the
configured test cases.

o If a suite contains a test case with configured test cases, and the parent test case
does not have an implementation, TestManager does not run the parent or any
configured test cases.

¢ If a single configured test case has an implementation, TestManager runs the
test case on the specified computer.

Stopping the Suite
To cancel the suite run while TestManager is checking the suite:
= Click Cancel.

To stop a suite after TestManager checks it, compiles test scripts, and begins
monitoring the suite:

= Click Monitor > Stop .
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When the suite completes the test run—whether it completes normally or you
manually terminated it—TestManager displays default log data in the Test Log
window if log information is available. For more information on the Test Log window,
see Chapter 6, Evaluating Tests.

Monitoring Suites

This section discusses how to monitor a suite. It includes the following topics:

About monitoring suites

Displaying the Suite views
Displaying a histogram

Displaying the User/Computer views
Displaying the Shared Variables view
Displaying the Script view
Displaying the Sync Points view
Displaying the Computer view
Displaying the Transactor view
Displaying the Group views

Filtering and sorting views

Changing shared variable information manually
Debugging a test script

Changing monitor defaults

Controlling the suite during a run

Note: This section focuses on monitoring suite runs. However, you can also monitor
test case and test script runs in much the same way.

About Monitoring Suites

While a suite is running, you may want to monitor its progress. Monitoring a suite lets
you not only confirm that a suite is progressing successfully, but also lets you discover
potential problems early in the run so you can intervene if necessary. You can suspend
and restart virtual testers, change the values of shared variables, and release virtual
testers waiting on synchronization points.
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TestManager’s monitoring tools provide you with up-to-date information that is
dynamically updated as the suite 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 virtual testers: whether they are initializing, connecting to
a database, exiting the suite, or performing other tasks.

*  Whether any virtual testers have terminated abnormally.

When you run a suite, TestManager 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 virtual tester.

The following figure shows the Progress bar and the default views:

&8 Doc Sample - Rational Test anager o=l
Fie View Montor Tooks ‘Window Help
Progress bar; P Bl (o | (| el
pulldownto —— || 0 A BRI ET T |
resize. . -
oedeayEegsa sy |[Faag|vr i||lrvecmr@|
55 B EE D
TR suite - Overal —[olx]||
=3 H:Smukﬂast gnea! eration | Users Inside =/ |
: Smake Test 2 =58 User Groups
Qverall suite ;:’E“;ES:Z =) 82 Accounting - 20.000% 0%
ress Test -
view Suite 8 - Fo Shiess_Test HiA 100 %
(] Computers B ] Sequential 0%
(C] Computer Lists sEa =
Rl Calculate Hours 1 time(s) 0%
= State Histogram - Standard
0 g 17 0 1} 0 0
Standard 20
histogram view " ﬂ
Unstarted Init Quiet Server Code Owerhead  GUI Exit
I User View - Compact M=
Compact user — soit stae Tie | 3
VieW 1 Accounting [1] Local computer{01] Sync Point Wait Shiv or Sync 00:00:07
2 [ Accounting [2] Local computer[02] Sync Point Wait Shiv or Syhc 00:00:07
3 [ Accounting [3] Local computer[03] Sync Point Wait Shiv or Syhc 00:00:07
5] 2 ENIT 4 accountina [ Local computernd) Sunc Paint \Wait St or Swnc 00.00:05 | =l

|Fready

e

|Cumently Selected Filer

The Progress bar lets you quickly assess how successfully the suite is running. The
Progress bar provides the following information:

= Testers — The total number of virtual testers in the run.
» Active — The number of virtual testers that are neither suspended nor terminated.

= Suspended — The number of virtual testers in a paused state.
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= Terminated: Normal — The number of virtual testers that completed their tasks
successfully.

= Terminated: Abnormal — The number of virtual testers that terminated without
completing all of their assigned tasks.

*  Time in Run — The time the suite has been running, expressed in
hours:minutes:seconds.

»  %Done — The approximate percentage of the suite that has completed.
TestManager also displays three views of the running suite:

= The Overall Suite view, which displays general information about the status of
virtual testers. For more information, see Displaying the Suite Views on page 104.

»  The Standard Histogram view, which is a bar chart that provides a general idea of
what tasks the virtual testers are performing. For example, some virtual testers
might be initializing, some virtual testers might be executing code, and some
virtual testers might be connecting to the database. This chart shows the number
of virtual testers in each state.

TestManager displays the Standard Histogram view by default. However, if your

virtual testers are running GUI test scripts, or if you are testing a SQL database or
Web performance, you may want to display a bar chart specifically geared to those
tests. For more information, see Displaying the Histogram Views on page 107.

* The Compact User view, which displays information about the current state of the
virtual testers. In this view, you can click on a particular virtual tester to display
additional information about that virtual tester or control its operation. For more
information, see Displaying the User/Computer Views on page 114.

Displaying the Suite Views

The suite views are very similar to the actual suite that you have designed. Columns
show you which iteration is being executed and what percentage of the virtual testers
in a group are currently in a test script or a selector.

The two suite views are:

= Overall — Use this view to display general information about the status of the suite.
TestManager displays this view by default when you run a suite.

= User/Computer — Use this view to display the exact suite progress of a particular
virtual tester.
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The Overall Suite View

To display the overall suite view:

= Click Monitor > Suite > Overall

&k MNew Doc Example - Rational TestManager - [Suite - Overall]
=l Ele Yiew Montor Took Window Help |
!‘--IDH'ILTHTM e a i | sd | ] | ] | 2 | # | @ |
000 Fa [ R |8 = | 6|
sSSP Ha|snREalse s |[rEa||v 0 1 |[reBomEE |
S B DE @0
= e lteration | Users Inside
(L [Suites (=} 38 User Groups
(3 Computers : 3
(3 Computer Lists [=]- 58l Accounting: 20.0005% 0%
Calculats Hours: 15 time(s) 1715 100%
Calculats Taves: 1 timels) 0%
[=]--$ 8 Data Entry: 30.000% ®%
M Set Up Database Application: 1 time(s) 1A 2B
) B8 Fiandom witout eplacemert v | s0%
£dd a Record: 1 times). 2 vt 141 50%
Modify a Record: 1 timefs]. 7 wit 0%
Delste 5 Recard: 1 time(s), 1wt 0%
[=]--5 8 Sales: 50.000% e
Set Up Database Application: 1 time(s] 141 %
Flead a Record: 1 timels) 1A 2%
[=]- [ $et Up Database Application R 7
Lagin: 1 timefs) NZB, 5
Initialize Options: 1 timeds) HiA 2
B0 [E[E]
Feady [admin |Eunrently S elected Fiter v

The Overall suite view is similar to the actual suite that you have designed. However,
it contains two additional columns:

The Iteration column shows how many iterations are in the suite item and the iteration
in progress, averaged over all virtual testers currently executing that suite item.

For example, 8/20 indicates that, for the virtual testers currently executing that suite
item, on the average, the virtual testers are executing the 8th of 20 total iterations.

The Users Inside column shows the percentage of virtual testers that are currently
executing each portion of the suite. The percentage next to the user group shows the
percentage of total virtual testers that have been assigned to the group and have not
yet exited the suite. The percentage next to the items within a user group shows the
percentage of virtual testers within that group that are executing that item.
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For example, if the Sales user group contains 50 percent of the total virtual testers,
then the Users Inside column for that group is 50 percent. If all virtual testers in the
Sales group are executing the Read Record test script, then the Users Inside column
for that test script is 100 percent.

The User/Computer View

To display the User/Computer Suite view:

= Click Monitor > Suite > Computer or Monitor > Suite > User .

: = Suite - Users [_ (O] %]
| Suite State Iteration
El--gg Accounting: 200.000%
. : W aiting far
9 Azcounting[1] Fecsrimas
. - W aiting for
5 Aceounting[2] [T
. - ‘Waiting for
9 Accounting[3] Froepoe o
[+-5 8 Data Entry: 30.000%
{88 Sales: 50.000%

Note: Whether the Computer Suite view or the User Suite view is available depends
on whether you are monitoring a computer group-based suite for functional testing or
a user group-based suite for performance testing.
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Displaying the Histogram Views

The histogram views group the virtual testers into various states, such as exiting and
initializing. Use a histogram view to display a bar graph of how many virtual testers
are in each state.

To display a histogram view:
= Click Monitor > Histogram , and select the desired histogram.
The histogram views are:

= Standard — Data is grouped in a general way. Select this histogram if you want a
general overview of the virtual tester states.

*  GUI - Data is grouped appropriately for tests that run GUI test scripts.

*  SQL - Data is grouped appropriately for tests that access SQL databases.

* HTTP — Data is grouped appropriately for tests that access Web servers.

* 1IOP — Data is grouped appropriately for tests that access IIOP servers.

* DCOM - Data is grouped appropriately for the tests that access DCOM functions.

= Custom — Data is grouped according to your needs. For information about
customizing a histogram, see Configuring Custom Histograms on page 132.

The following figure shows a Standard histogram:

IS soicHitogan Standoss _——___________________________________________________mEHA
0 0 1 13 16 ] 0
20
15
10
5
Lnstartad Init Cluist Sarver Code Crvarhead G Exit

In this histogram, one virtual tester is in the Server state, 13 virtual testers are in the
Code state, and 16 virtual testers are in the Overhead state.

The following sections describe the different types of histograms that you can display.
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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

Unstarted The process associated with the virtual tester has not started. If
you see this state for a while, you have probably started virtual
testers and test scripts in groups. Until a group completes
initialization, subsequent groups are in this state.

Init Virtual testers that are initializing.

Quiet Virtual testers that are thinking, delaying, or suspended, or are
waiting on a shared variable or synchronization point.

Server States related to communicating with the server.

Code Virtual testers that are executing code such as VU, VB, Java,
Manual, or external C, or executing a t est case or enul at e
command. This state does not include SQABasic code.

Overhead States related to run overhead. These states are GetTask (getting
the next suite task), InitScript (initializing a test script), Match
(pattern matching), and Read_Shv (reading a shared variable over

the network).
GUI Virtual testers performing GUI-related operations.
Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.

GUI Histograms

A GUI histogram displays information pertinent to tests that run GUI test scripts. The
following table describes the bars in a GUI histogram:

Bar Name Description

Init Virtual testers that are initializing.

Input Virtual testers that are typing input.

WaitApp Virtual testers that are waiting on an application output.

Quiet Virtual testers that are delayed.

Code Virtual testers that are executing code such as VU, VB, Java,
Manual, or external C, or executing a t est case or ermul at e
command. This state does not include SQABasic code.

108 Chapter 5 - Executing Tests



Bar Name

Description

Overhead States related to run overhead. These states are GetTask (getting
the next suite task) and InitScript (initializing a test script).

Other All other states.

Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.

SQL Histograms

A SQL histogram displays information pertinent to tests that access SQL databases.
The following table describes the bars in a SQL histogram:

Bar Name Description

Init Virtual testers that are initializing.

Connect Virtual testers that are waiting to connect to the database server.

Exec Virtual testers that are executing VU sql pr epar e or sgl exec
statements.

Query Virtual testers that are waiting on the results of a query.

Quiet Virtual testers that are thinking, delaying, or suspended, or are
waiting on a shared variable or synchronization point.

GUI Virtual testers that are performing GUI-related operations.

Other All other states.

Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.

HTTP Histograms

An HTTP histogram displays information pertinent to tests that access Web servers.
The following table describes the bars in an HTTP histogram:

Bar Name Description

Init Virtual testers that are initializing.

Connect Virtual testers that are waiting to connect to the Web server.
Send Virtual testers that are sending data to the Web server.
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Bar Name Description

Recv Virtual testers that are waiting for data from the Web server.

Linespeed Virtual testers that are being artificially delayed to achieve a
specific network linespeed.

Quiet Virtual testers that are thinking, delaying, or suspended, or are
waiting on a shared variable or synchronization point.

GUI Virtual testers that are performing GUI-related operations.
Other All other states.
Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.

[IOP Histograms

An IIOP histogram displays information pertinent to tests that access IIOP. The
following table describes the bars in an IIOP histogram:

Bar Name Description

Init Virtual testers that are initializing.

Bind Virtual testers that are obtaining an object reference.

Connect Virtual testers that are waiting to connect to the server.

Invoke Virtual testers that are invoking a remote operation.

Quiet Virtual testers that are thinking, delaying, or suspended, or are

waiting on a shared variable or synchronization point.

GUI Virtual testers that are performing GUI-related operations.
Other All other states.
Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.
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DCOM Histograms

A DCOM histogram displays information pertinent to tests that access DCOM
protocol. The following table describes the bars in a DCOM histogram:

Bar Name Description

Init Virtual testers that are initializing.

Create Object | Virtual testers that are creating a distributed object.

Connect Virtual testers that are waiting to connect to the server.

Call Method | Virtual testers that are making object method calls.

Quiet Virtual testers that are thinking, delaying, or suspended, or are
waiting on a shared variable or synchronization point.

GUI Virtual testers that are performing GUI-related operations.
Other All other states.
Exit Virtual testers that have finished the suite, with either normal or

abnormal termination.

Zooming In on Histogram Bars

Each bar in a histogram shows a summary state that contains individual states. You
can zoom in on a bar to see a breakdown of how many virtual testers are in each state.

To zoom in on a histogram bar:

= Double-click on a bar that contains virtual testers. A window appears that displays
the individual states.

Note: To restore the window to its original state, click View > Reset.
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The following figure shows an expanded histogram, after you have clicked on the

Server bar:
[ State Histogram - Standard:Server |_ O] <]
0 1 & 0 0 0 23
40 ~
0 i /
Unstarted Init Quiet Server Code Cverhead GUI Exit
al 2 0] 0 0 0 0] 0 0 0
4
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0

WaitResp Connect Disconn SQL_Exec Sending  Tuxedo Eind Invoke SendDelay=ecvDelay

Six virtual testers are classified as Server. The expanded histogram shows that four are
in the WaitResp state and two are in the Connect state.

The individual states in the histogram bars are as follows:

This bar Indicates that

Bind Virtual testers that are obtaining an object reference.

Call Method | Virtual testers that are making object method calls.

Cleanup A virtual tester is cleaning up (process cleanup) before exiting.

CPU_Delay A virtual tester is emulating a CPU (client application) delay
before submitting a command to the server.

Connect A virtual tester is executing a connect emulation function.

Create Object | A virtual testers is creating a distributed object.

Disconn A virtual tester is executing a disconnect emulation function.
However, the client has not yet disconnected.

Delay A virtual tester is executing the TSSDelay function. For VU, the
routine is del ay, for SQABasic the command is Del ayFor (), for
VB the method is TSSUt i | i t y. Del ay, and for Java the method is
TSSWility. del ay.

Exit A virtual tester has exited.

ExitSQABasic | A virtual tester has finished executing an SQABasic test script.
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This bar

Indicates that

ExternC A virtual tester is executing an external C routine called from
within the test script.

GetTask A virtual tester is waiting to be assigned its next suite task.

Keys A virtual tester running an SQABasic test script is keystroking.

Init A virtual tester is being initialized (process initialization).

InitScript A virtual tester is preparing to execute a test script.

Invoke A virtual tester is invoking a remote operation.

Match A virtual tester is executing t ux_pr ecv pattern-matching code
while the virtual tester is waiting for completion of the server’s
response.

Read_Shv A virtual tester is running on an Agent computer and reading a
shared variable from the Local computer.

RecvDelay A virtual tester encountered a linespeed delay when receiving.

ScriptCode A virtual tester is executing code unrelated to emulation
commands. For example, the virtual tester may be accessing a
datapool or performing logic that you added to the test script.

SendDelay A virtual tester encountered a linespeed delay when sending.

Sending A virtual tester is sending data with an ht t p_r equest or
sock_send emulation command.

ShvBlock A virtual tester is temporarily blocked while trying to obtain
exclusive access to change the value of a shared variable.

SQABasic A virtual tester is executing SQABasic code.

SQL_Exec A virtual tester is executing or preparing a SQL command
(sqgl exec or sql pr epar e) and waiting for the server to complete
the operation.

StartApp A virtual tester is starting an application within a SQABasic test
script.

SuiteDelay A virtual tester is executing a delay that you set in the suite.

Suspend A virtual tester has been suspended.

TestCase A virtual tester is executing at est case or enmul at € command.

Think A virtual tester is thinking before submitting a command to the

server.
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This bar Indicates that

TransDelay A virtual tester in a transactor is delayed waiting for the next
transaction.
Tuxedo A virtual tester is executing a TUXEDO emulation command and

waiting for the server to complete the operation.

Unstarted The process associated with the virtual tester has not started. If
you see this state for a while, you have probably started virtual
testers in groups. Until a group completes initialization,
subsequent groups are in this state.

VB A virtual tester is executing Visual Basic code.

WaitResp A virtual tester is waiting for completion of the server’s response
(a receive emulation command).

WaitShvSync | A virtual tester is waiting on an event in a suite, waiting to be
released from a synchronization point, or executing the wai t
routine, but the event has not yet occurred.

WaitObj A virtual tester running an SQABasic script is waiting for a
window or control to appear.

Displaying the User/Computer Views

The User/Computer views dynamically display the status and details of virtual tester
operations depending on the type of user the virtual tester is emulating. Display one
of the views to see the status of individual virtual testers.

To display a view:

Click Monitor > User or Monitor > Computer , and select a view.

The User/Computer views are:

Full — Contains complete information about all virtual testers.

Compact — Contains summary information about all virtual testers. This is the
most efficient view to use when you are running Agent computers.

Results — Contains information about the success and failure rate of each
emulation command.

Source — Displays the line number and the name of the source file being executed.

Message — Similar to the Compact view, but also displays the first 20 letters of text
from the di spl ay library routine.

The following items apply to all computer or user views:
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To make tracking certain virtual testers easier, you can change which virtual testers
are displayed. For more information, see Filtering and Sorting Views on page 127.

When you display a computer or user view, you can also display the test script that
the virtual tester currently is running. Double-click on the number in the first
column, next to the virtual tester. TestManager displays the test script. For more
information, see Displaying the Script View on page 120.

When a virtual tester terminates abnormally, TestManager writes a message
stating the reason for termination to the running Suite window. Right-click on the
terminated virtual tester, and then select the View Termination Message ~option.

A virtual tester that terminates abnormally can be identified easily in the views
because its Exited state is displayed in red.

The rest of this section describes and gives examples of each view.

Compact View

The Compact view contains summary information about all virtual testers, as shown
in the following figure:

o Eireups Compiter Script State Time =
1 Accounting[1] Local computer[01] Calculate Hours Client Caonnection no:00:00
2 Accounting[2] Local computer[02] Calculate Hours Thinking 0o:00:08
3 Accounting[3] Local computer[03] Calculate Hours WU Code 0o:00:00
E Accounting[4] Local computer[04] Calculate Hours WU Code 00:00:00
5 Accounting[5] Local computer[05] Calculate Hours Thinking no:00:00
6 Data Entry[1] Local computer[0E] Exited
7 Data Entry[2] Local computer[07] Exited B
8 Data Entry[3] Local computer[08] Exited
9 Data Entry[4] Local computer[09] Ewited
10 Data Entry[5] Local computer[10] Exited
1 Data Entry[6] Local computer[11] Exited
12 |Data Entr[7] Local computer(12] Exited
13 Sales[01] Local computer[13] Exited E|

The Compact view displays the following information:

Groups — Contains information about the computer or user group. The Suite
column displays the group to which the virtual tester belongs, as well as a number
identifying the individual virtual tester within the group. This identification
remains constant throughout the run. The Computer column displays the
computer on which a virtual tester is running.
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= Test Script — The test script that each virtual tester is running. In this example, all
Accounting virtual testers are running the Cal cul at e Hour s test script.

+ State — The state that the virtual tester is in. In this example, one virtual tester is
connecting to the client, two virtual testers are thinking, two virtual testers are
executing VU code, and eight virtual testers have exited the run. If a tester has
terminated abnormally, TestManager displays the word Exited in red.

»  Time — The time each virtual tester has been in that state. In this example, the
Accounting]2] virtual tester has been thinking for 8 seconds.

Results View

The Results view contains information about the success and failure rate of each
emulation command, as shown in the following figure:

= User View - Results [_ O] =]
Suite A Computer Serpt Command State Time Streak Last 10 Fa";":n;ale Overall

1 Accounting[1] Local cornputer[01]{ Calculate H ihtp_header Waiting for { 00:00:01 240 Succe 1] 1] 1]

2 Accounting[2] Local computer[02]; Calculate T ihitp_reguest Client Conn: 00:00:00 | 262 Succe 0 0 0

El Accounting[3] Local computer[03]: Calculate H hitp_request Thinking 00:00:01 | 239 Succe 1] 1] 1]

4 Accounting[4] Local cornputer[04] | Calculate H i htp_request Thinking | 00:00:01 | 239 Succe 1] 1] 1]

5 Accounting[5] Local cormputer[08]; Calculate H hitp_header; Waiting for ¢ 00:00:01 49 Succes 1] 1 1

E Diata Entry[1] Local computer{06] Exited

7 Data Entry[2] Local computer[07] Exited

E Data Entry[3] Local computer[08] Exited

El Diata Entry[4] Local computer{09] Exited

10 Data Entry[5] Local cormputer10] Exited

I Data Entry[6] Local computer[11] Exited

12 Miata Ente 71 | mmal mmmta (191 [ |

In addition to the information displayed in the Compact view, the Results view
contains the following information:

»  Command — The emulation command that is executing. In this example, two
Accounting virtual testers are executing the ht t p_header _r equest command
and three Accounting virtual testers are executing the ht t p_r equest command.

= Streak — Succession of successes or failures of emulation commands. For example,
49 successes indicates that 49 emulation commands in a row have been
successfully executed.

= Failure Rate — The number of failures in the last ten emulation commands, the
number of failures in the current test script, and the number of failures overall.
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Source View

The Source view displays the line number and the name of the source file that is being
executed, as shown in the following figure:

@ User View - Source |_ (O] x]
e G0 Computer Seript Command State Time i SEuE Tre Cmd Count

1 Accounting[1] Local computer[01]: Calculate Hours: http_header_re iWaiting for Res: 00:00:19 : Calculate 20795 241

2 Accounting[2] Local computer[02]; Calculate Taxe ! hitp_nrecy Wl Code 00:00:00  Calculate 543 63

3 Accounting[3] Local computer[03]: Calculate Taxe: htp_request : Client Connecti: 00:00:00 : Calculate 139 19

4 Accounting[4] Local computer[04] | Calculate Taxe | hitp_header_re {Waiting for Res! 00:00:00 | Calculate 195 26

3 Accounting[] Local computer[05]: Calculate Hours: hittp_header_re iWaiting for Res: 00:00:19 : Calculate 20795 241

3 Data Entry[1] Local computer[06] Exited

7 Diata Entry[2] Local computer{07] Exited

g Data Entry[3] Local computer[08] Exited

E Diata Entry[4] Local computer{09] Exited

10| Data Entry(5] Local computer1 0] Exite

n Diata Entry[6] Local computer{11] Exited

12 Miats Fwtn M7 | meal coramotee 71 Fuitmel =l

In addition to the information displayed in the Compact view, the Source view
contains the following information:

Command — The emulation command that is executing. In this example, three
Accounting virtual testers are executing the ht t p_header _r equest, one is
executing ht t p_nr ecv, and one is executing ht t p_r equest .

Source — Generally the same as the test script. However, if a test script calls another
test script, or if a test script contains an include file, the called test script or the
include file is displayed.

Cmd Count — The number of emulation commands that have been executed in the
current test script. This number helps you distinguish between executions of the
same command on different loop iterations. In this example, the first virtual tester
is on line 2075 and the command count is 241. If line 2075 is part of a loop, the next
time TestManager executes that line, the line number is the same but the command
count increases.
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Message View

The Message view is similar to the Compact view, but it also displays messages from a
di spl ay library routine. If you have added such a routine to a test script, you may
want to show this view.

The following figure shows an example of a Message view:

= User View - Message
i Groups Comouter Script State Time Message =
1 Accounting[1] Local computer01]: Calculate Hours  Waiting for Response;  00:00:51
B Accounting[2] Local computer[02] Exited
3 Accounting[3] Local computer[03];  Calculate Taxes ) Code 00:00:00
4 Accounting[4] Local computer{04] Exitec!
5 Accounting[5] Local computerf05]:  Calculate Hours  iWaiting for Response: 00:00:51
& Data Entry{1] Local computer[0B] Exited
7 Data Entry{?] Local computer[07] Exited
g Data Entry{3] Local computer[08] Exited
E Data Eniry{4] Local computer[049] Exited
10 Diata Entry[5] Local computer10] Exitec
n Diata Entry6] Local computer|11] Exited |

In addition to the information displayed in the Compact view, the Message view
contains the following information:

*  Message — Text displayed from a running test script. If the virtual tester executes a
di spl ay library routine (VU Language di spl ay() function and the TSS
TSSDi spl ay() function), the first 20 characters of its text appear here, and
remain until they are overwritten by the next di spl ay routine.

Full View

The Full view contains complete information about all virtual testers, as shown in the
following figure:

Busviow bt @
it Giroups Computer Script Command State Time Fis Source T Crnd Count Streak ﬂ;

1 Accounting[1] Local cormpute01]: Calculate ihtp_headeaiting for! 00:00:00 | Calculate 36 z 1 Success [

2 Accounting[?2] Local cormpute[02]§ Calculate ihtp_headeaiting for! 00:00:00 | Calculate 36 z 1 Success [

3 Accounting[3] Local cormputer[03] Calculate (http_reque iClient Conrg 00:00:01 | Calculate 22 1 MNaone i

4 Data Entry[1] Local compute04]: Login http_headeM/aiting for; 00:00:00 | Logins 75 2 1 Success i

5 Data Entry[2] Local compute05]:  Login  http_headeM/aiting for; 00:00:00 | Logins 75 2 1 Success i

E Data Entry[3] Local computer06]:  Login  htp_reque Client Conrg 00:00:00 | Logins 1 1 MNane 1§

7 Data Entry[4] Local computer[07]:  Login  ihitp_heade/aiting for: 00:00:00 | Logins 75 2 1 Success 1§

E Sales[1] Local computer[08]:  Login  ihitp_heade/aitingfor: 00:00:00 | Logins 75 z 1 Success L

El Sales[Z] Local computer[09]:  Login  ihtp_requei Thinking  00:00:00 | Logins 85 3 2 Success 1§

10 Sales(3] Local computer[10]:  Login  jhttp_requeiClient Conn;  00:00:00 Login.s 61 1 MNone [

I Sales[4] Local compute11]: Login  http_regueiClient Conrg 00:00:00 Login.s 61 1 MNone [

17| R e i i o o AR ’r;
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In addition to the information displayed in the Compact view, the Full view contains
the following information:

+  Command — The emulation command that is executing. In this example, all virtual
testers are executing either ht t p_header _r equest or htt p_r equest.

= Source —Generally the same as the test script. However, if a test script calls another
test script, or if a test script contains an include file, the called test script or the
include file is displayed.

= Cmd Count —The number of emulation commands that have been executed in the
current test script. If this test script is part of a loop, the next time TestManager
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 suite run. For
example, “2 Success” means that 2 emulation commands in a row have been
successfully executed from the time the suite began running.

= Failure Rate — The number of failures in the last ten emulation commands, the
number of failures in the current test 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 suite or test script.

Note: This view contains information that is more focused on performance testing
than on functional testing.

To display the Shared Variables view:
= Click Monitor > Shared Variable .

The following figure shows a Shared Variables view:

limtrs
Harmu: Wl et
vl I} ]
o _vmad n ]
wh_wmt i] [
st nal_war 1] ¥
4] | 2
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This view shows the name of each shared variable, the value of the variable, and the
number of virtual testers waiting for the shared variable to reach a certain value.

You can change the value of a shared variable from this view. For information about
changing the value, see Changing the Value of a Shared Variable on page 130.
Displaying the Script View

The Script view displays the line of code that a virtual tester is running. The Script
view is useful if you want to watch the progress of a virtual tester through a test
script.

To display the Script view:

= Click Monitor > Script .

= Sciipt View: Accounting[?] - Calculate Hours s

"Referer: hitp:ffsearch.dogpile.comftexis/search?g=Currency+Conversion”
"&.geo=no&fs=webiin"

"lFModified-Since: Sunday, 05-4pr-00 04:21:13 GMTin"

"in';

set Think_awvg = 10;

o2net.com: 80",

HTTF_COMNN_DIRECT,

"GET /dogpilefimages/results/logo.gif HTTR/1.04n"

"Accept image/gif. imagef-xhitmap, image/fjpegitin” .
"Acceptlanguage: eniytin”

"UserAgent Mozilla/1.22 (compatible; MSIE 2.0d; Windows NT)jifn"

"Connection: Keep-Alivelyn”

"Referer: hitp:ffsearch.dogpile.comftexis/search?g=Currency+Conversion”

"&geo=nodfs=wehin"

"lt-Modified-Since: Sunday, 23-Feb-00 20:50:43 GMTiyin"

Ak | o

Single Step | TultiEten | Suzpend | Eesume | Terminate | Ereak Out |

When you display a Script view, you must specify one or more virtual testers that are
running the particular test script.

The Script View window shows the test script that is currently running. The test script
displays, line by line, what the virtual tester is doing.
Displaying the Sync Points View

The Sync Points view displays information about the synchronization points that you
have set in the suite or that you have included in a test script. This view also lets you
manually release virtual testers that are waiting on a synchronization point.

Note: This view contains information that pertains to performance testing.

To display the Sync Points view:
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Click Monitor > Sync Points

I Sync Points H=] &3

. . Wirtual Testers Delay [ms)
; e State Time Timeout Ariived to Spnc Late Idin (LN
|| Stress Test Feleased f 00:05:13 Infinite | g 1] 00:00:00 ;000000
| [Accounting Released i 000513 Infinite 1 1 1] 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 is in. The states can be:

o

o

Empty — No testers have arrived at the synchronization point.

Waiting — At least one tester has arrived at the synchronization point, but not all
of the testers have arrived.

Released — The testers are released from the synchronization point. This
column also indicates whether the testers were released because they all
reached the synchronization point (Normal ), whether you have released the
testers manually (Monitor ), or whether the synchronization points have timed
out (Timeout ).

Time — The time the synchronization point has been in the current state.

Timeout — The timeout period that you set in the suite, or Infinite , if you did not set
a timeout period.

Virtual Testers — The number of virtual testers that have reached the
synchronization point:

o

Arrived —The number of testers that have arrived at the synchronization point
before it was released.

To sync — The number of testers that must arrive to release the synchronization
point.
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o Late — The number of testers that arrived at the synchronization point after it
was released.

+ Delay — If the release time is together, this is the release delay that you have set in
the suite. If the release type is staggered, the minimum and maximum release
times.

Displaying Virtual Testers Waiting on a Synchronization Point
To display the virtual testers waiting on a synchronization point:

= Click Monitor > Sync Points .

Releasing a Synchronization Point

You might decide to release a synchronization point, even though the required
number of virtual testers has not yet been reached. Subsequent testers that arrive at
the synchronization point are not held. However, if you have set a restart time and a
maximum time in the suite, the testers 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 virtual tester who reaches that synchronization point is delayed from
1 to 4 seconds.

To release a synchronization point:

= Click Monitor > Sync Points .

Displaying the Computer View

Use the Computer view to check the computer resources used during a suite run, as
well as the status of the Local and Agent computers at the beginning and end of a run.

Viewing Resource Usage During a Run

When you choose to view resource usage during a run, TestManager displays the
computer resources used for each Local and Agent computer in the run.

To check computer resources used during a suite run:

= Click Monitor > Computers.

[ Computer View [_ O] ]
r . Resources Used
Mame nﬂppier State Time: Virtual Testers CPU emory
Gystem | User | Total  [QueueLengt Pages Input/] Pages Output] % Used
Local camputer Localcom:  Fun 00:01:31 1 A 1 HS 5 14 a 53
4| | |
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The Computer view displays the following information:

Name — The name of the computer that you specified in the suite. Local is the local
computer.

Computer Type — The type of computer: either Local, 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
in hours:minutes:seconds.

Virtual Testers — The total number of virtual testers 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 virtual tester 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 unless the CPU System and CPU Virtual
Tester percentages are close to 100.

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. — 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-UX, AIX, or
LINUX, the Disk Transfers/Sec. column will always show n/a. This is because those
platforms are unable to supply TestManager with disk transfer information.
However, all other columns will be correct.

% Disk Used — The percent of used disk space on the monitored disk.
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= Delay — This lets you gauge the general state of your network. At regular intervals,
TestManager 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 virtual
tester-level process on the remote computer. The time should stay relatively
consistent and quite small. A large number or a number that varies widely might
indicate network problems.

= Service Time — This lets you gauge the general state of your network. At regular
intervals, TestManager sends a small TCP packet to the specified computer and
times that request, in ms. This time includes the service time for a virtual
tester-level process on the remote computer to reply to the packet. The time should
stay relatively consistent and quite small. A large 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 vs. Time report lets you compare your response time with your
computer resource usage.

Graphing Resource Usage During a Run

You can graph the resources that your computer uses during a suite run. This
provides you with a visual representation of resource usage. Within this graph of
resources, you can change the color of an item in the graph, remove an item from the
graph, or remove all items in the graph.

To graph computer resources:

= Click Monitor > Computers.

W Computer Yiew [_]C]
Resources Used
State Time: Wirtual Testers CFU temary

Gpstem | User | Total  [QueueLengt Pages Input/[ Pages Output] % Used
Local computer | ocal com Fiun n0:01:31 10 11 1 12 [ 114 i ] [%]

4| | |

Computer
Type

Mame

Viewing Computers at the Start or End of a Run

The Computer view appears automatically when Agent computers start up. When all
Agents are up and running, the Computer view closes. When Agents begin shutting
down, the Computer view reappears automatically so you can watch the cleanup
activities such as transferring files to the Local computer.

The Computer view includes Progress messages, which indicate when the computer
is creating or initializing processes, transferring files, terminating virtual testers, and
SO on.
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The Computer view displays the following information:

* Name — The name of the computer that you specified in the suite. Local is the local

computer.

= State — The state the computer is in. It can be one of the following;:

o

o

Not Connected — The Local computer has not yet connected to the Agent

computer.

Initializing — The computer is being initialized, or is transferring compiled test
scripts and datapools that are out of date.

Run — The computer is running virtual testers.

Termination — The computer is in termination mode, waiting for virtual testers

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 — The time the computer has been in the current state. The time is displayed
in hours:minutes:seconds.

= Virtual Testers — The total number of virtual testers assigned to run on the
computer.

Displaying the Transactor View

The Transactor view shows the status of the transactors that you inserted into the
suite.

Note: This view contains information that is more focused on performance testing
than on functional testing.

To display a Transactor view:

= Click Monitor > Transactors

= Transactor

Mame

Type

State

Users

Target Rate

Start Time:

Active Time

Transactions

Actual Rate

= B

% Late

Accounting

Coordinated

Mat started

1 per min

L Aa

Mg,

A

Mg,

Y

The Transactor view contains the following information:

* Name — The name that you gave the transactor when you inserted it in the suite.

= Type — Whether the transaction is Independent or Coordinated.
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= 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 virtual
testers.

© Arriving — This state pertains to Coordinated transactors only. At least one tester
has arrived at the sync point, but not all testers have arrived.

¢ Active — The transactor is running at least one virtual tester.
¢ Inactive —The transactor is not running any virtual testers.
= Users — The number of virtual testers in the Arriving or Active states.

» Target Rate — The rate that you set for the transactor when you inserted it in the
suite.

= Start Time — The time the transactor first entered the Active state.
= Active Time — The total amount of time the transactor has been in the Active state.

= Transactions— The number of transactions that are scheduled by the transactor, but
not necessarily completed by the virtual tester.

= Actual Rate — The rate that the transactions are actually running. TestManager
calculates this rate by dividing Transactions by the Active Time .

The Target Rate specifies the number of started transactors, but the Actual Rate
calculates the number of completed transactions. Because the transactions take
some time to complete, the Actual Rate will approach, but will not reach, the Target
Rate. However, over time and enough transactions, the Actual Rate should become
close to the Target Rate .

* % Late — The percent of transactors that were unable to begin running at the
desired time.

For coordinated transactors, this usually means that not enough testers are
available to run the transactors. You may want to run the suite again with more
testers.

For independent transactors, this usually means that the time it takes to run one
transaction is longer than the time between two transactions.

If too many transactors are late, the target transaction rate will not be maintained
or the transactor will not accurately simulate peaks in the transaction rate.
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Displaying the Group Views

The Group views show the status of all user groups that you defined in the suite. Both
Group views show the same information, but the Suite view shows the information
by user group, and the Computer view shows the information by computer.

To display a Group view:
= Click Monitor > Groups .
The two Group view types are:

= Suite — A list of the user groups in a suite. The following figure shows the Suite

view:

Yirtual Tester

Tatal

Active

Suspended

Abnormal

Mormal

End of Month Accounting

1

i]

i

I

1

Accounting

19

19

i

I

i

|
Group

= Computer — A list of the user groups assigned to the same computer. The following
figure shows the Computer view:

j| = Group Yiew - Computer =] E3
Eiiwp Virtual Tester
Tatal [ Active [ Suspended [ Abnarmal [ Normal
Local camputer 20 19 0 0 1

The Group views contain the following information:

= Total — The total number of virtual testers in the group.

» Active — The number of virtual testers in the group currently running.

+ Suspended —The number of virtual testers in the group that are suspended.

* Abnormal —The number of virtual testers that terminated without completing all of
their assigned tasks.

= Normal — The number of virtual testers that completed their tasks successfully.

To display the virtual testers in the groups, right-click the group name in the left
column, and then click See Users.

Filtering and Sorting Views

This section discusses how to customize a view. For example, you can sort virtual
testers in various ways, or you can filter virtual testers and groups so that only certain
information is displayed.
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Sorting the Virtual Testers Displayed in a User/Computer View

While displaying a User/Computer view, you may want to see the virtual testers in a
particular order. For example, you can sort the virtual testers alphabetically, or you
can sort them in the order in which they started.

You can sort virtual testers in the following orders:

= Suite Order — The order in which the user group appears in the suite.
= Execution Order — The order in which the virtual testers are started.

= Suite Groups — Alphabetical listing of suite groups.

= Computer Groups — Alphabetical listing of computer groups.

Note: The current sort order is unavailable. In this example, Execution Order is
unavailable because it is the sort order being used.

To change the order in which the virtual testers are displayed, select a column under
the Suite or Computer heading from an open user or computer view and right-click to
view the context menu.

T Groups Campiter Script State Tirme =
1 Accounting[1] Local computer[01] Calculate Hours Client Cannection 00:00:00
2 Accounting[2] Local computer[02] Calculate Hours Thinking 00:00:08
3 Accounting[3] Local computer[03] Calculate Hours Wl Code 00:00:00
4 Accounting[4] Local computer[04] Calculate Hours Wl Code 00:00:00
5 Accounting[5] Local computer[05] Calculate Hours Thinking 00:00:00
& Data Entry[1] Local computer[06] Exited
7 Data Entry[2] Local computer[07] Exited B
8 Data Entry[3] Local computer[08] Exited
8 Data Entry[4] Local computer[09] Exited
10 Diata Entry[5] Local computer[10] Exited
1 Drata Entry[6] Local computer[11] Exited
12 Data Entry[7] Local computer[12] Exited!
13 [Sales[01] Local computer[13] Exited! o

Filtering a View

When you display a User/Computer view, you can filter virtual testers so that only
certain testers appear. This is useful if your suite contains many virtual testers and
you want to focus on the progress of a few of these testers.

Filtering Virtual Testers

You can filter on virtual testers by including or excluding selected virtual testers:

128 Chapter 5 - Executing Tests



* Include — only the virtual testers that you selected are displayed.

* Exclude —all virtual testers except those that you selected are displayed.

To filter on virtual testers:

= Select the virtual testers that you want to filter from an open user or computer
view and right-click to display the shortcut menu.

Filtering a Virtual Tester by Value

You can filter a virtual tester on any value that stays constant during the run, such as
the name of its group, the type of test script it is running, or the name of the computer
on which a virtual tester is running.

For example, you might be running a test with 200 virtual testers in the Accounting
user group, 300 virtual testers in the Data Entry user group, and 500 virtual testers in
the Sales user group. You want to see only virtual testers in the Data Entry group.
Filter the group so that TestManager displays only the group with the “Data Entry”
value.

To filter a virtual tester by value:

= Right-click in any cell under the Suite, Group, or Type headings of an open User or
Computer view.

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 stays constant during the run, such as the name of the computer or user
group or the type of test script.

To filter a Group view:

= Right-click in the Group or Type heading of an open User or Computer view to see
the shortcut menu.

Restoring the Default Views

If you have zoomed in on a histogram bar, filtered a view, or changed the widths of a
column in a view, you may want to restore the bar or views to their original settings.

To restore a view to its original setting, from the view you want to restore:

= Click View > Reset.
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Changing the Value of a Shared Variable
You can change the value of a shared variable when you are monitoring a suite.

If the shared variable is being dynamically updated, however, you cannot type in a
new value. By the time you read the value, determine the new value, and change it, a
virtual tester may have modified the value. If this occurs, your change is lost. Instead:

1 Type an operand in the Value of box.

2 Under Operators , choose an operator. If you choose the subtract (-) or divisor (/)
operators, the order for operations is:

existing value - new value
existing value / new value

For example, assume the shared variable has a current value of 6. If you type 4 in the
Value of box and click the - operator, the new value of the shared variable is 2, because
6-4=2.

To change the value of a shared variable:

Click Monitor > Shared Variable .

Displaying the Virtual Testers Waiting on a Shared Variable

If your test scripts contain shared variables, you can see the virtual testers waiting on
each shared variable.

To display the virtual testers waiting on a shared variable, double-click the variable
name, or click the right mouse button.
Debugging a Test Script

You may encounter problems when you are monitoring a suite. TestManager provides
you with tools that enable you to debug a test script. When you debug a test script, it
is a good idea to run the suite with just one virtual tester, correct the test script, and
then run the suite as usual.

To debug a test script:

Click Monitor > Script and select the virtual tester running the script you want to
debug.

Debug a test script through the Script view. Through the Script view you have the
following debugging choices:
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= Single Step — Steps through a test script one emulation command at a time,
allowing you to see what happens at each command. To use this choice, first
suspend a virtual tester. This is useful for pinpointing problems.

= Multi-step — Steps through a test script multiple emulation commands at a time. To
use this choice, first suspend the virtual tester. Then you can select a number of
commands to execute at a time.

*  Suspend — Suspends a virtual tester at the beginning of the next emulation
command.

*  Resume — Allows a suspended virtual tester to resume its progress through a test
script.

= Terminate — Ends the virtual tester’s execution of a test script.
*  Break Out —Moves a virtual tester out of the following three states:
o Waiting on a shared variable
o Waiting on a response
o del ay function
To debug Visual Basic, Java, or test scripts of other types, refer to the API
documentation associated with that script type.
Changing Monitor Defaults

When you monitor a suite, you can set which views are displayed automatically, how
often the views are refreshed, and whether toolbars are displayed automatically when
you run a suite. You can even configure the Custom histogram, and change its colors,
as described in the next section.
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To change monitoring defaults:

= Click Tools > Options , and then click the Monitor tab.

I

Configuring Custom Histograms

By default, the Custom histogram is identical to the Standard histogram. However,
unlike the other histograms, you can configure the Custom histogram. You can
configure the groups, create new groups, and change the colors that designate a

group.
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To configure custom histogram states:
+  From the Monitor tab of the Options dialog box, in the State Histogram area, click

the Configure button.

State Groupings

LCurrent state grouping:
Im Vl Calar I Add Grouping... | Delete Eraupihg |

Unassigned states Grouping members

Screen Paint Delay
pee

P

L34

LLEE

¥ Digplay unassigned states

ak. I Cancel | Help |

To assign or remove a state in a Custom Histogram group:

= In the State Groupings dialog box, select a group from the Current State Grouping
field.

To add an entire group to the Custom histogram:
» In the State Groupings dialog box, click the Add Grouping button.

Add New State Grouping

ET I

[F I Cancel |

To delete a group from the Custom histogram:

+ In the State Groupings dialog box, select the group you want to delete from the
Current State Grouping box, and then click Delete Grouping .

When you delete a group, all states that were in the group are unassigned.

Controlling the Suite During a Run

TestManager provides a variety of ways to help you control a suite while it is running.
For example, you can suspend a suite to change settings or examine its progress.
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Suspending and Resuming Virtual Testers in a Suite

While a suite is running you can suspend and resume all virtual testers in the suite, or
you can suspend and resume individual virtual testers. This is useful if a problem
occurs during the run and you want to investigate it.

To suspend and resume all virtual testers in the suite:
= Click Monitor > Suspend or Monitor > Resume .
To suspend or resume individual virtual testers:

= Click Monitor > Users or Monitor > Computers , and select the virtual tester row that
you want to suspend.

Stopping a Suite

You can stop the execution of a suite. This is useful if there is a serious problem and
you do not want to wait for the test to finish.

To stop a run:
= Click Monitor > Stop .

Stop Run

Action

© abort

€ Save and run reports

Clean-up time: I 0 [zeconds)

Yes Mo I Help |

Stop a suite in one of these ways:

= 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 Virtual Tester Error or Virtual Tester Output
file in the Test Log window.
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*  Process Results — Stops the run but saves the results so that you can run reports,
and look at any Virtual Tester Error or Virtual Tester Output file in the Test Log
window.

* Save and Run Reports — Stops the run, saves the results, and produces reports, just
as if your run completed normally.

You can also specify Clean-up time . This is the amount of time allowed from the time
you request termination until TestManager forces the termination of the run.

Note: When you abort a large suite that includes multiprocessor Local or Agent
computers, choose a Clean-up time of 60 seconds or more to allow virtual testers
(rtsvui processes) time to exit on their own. The default Clean-up time of 1 second
often causes the Local computer to terminate many processes at once, and can result
in leftover rtsvui processes. Although not harmful, they clutter the process table. They
can be killed individually using Task Manager, or all at once by logging off.

When the suite completes the test run-whether it completes normally or you
manually terminated it-TestManager displays default log data in the Test Log
window if log information is available. For more information on the Test Log window,
see Chapter 6, Evaluating Tests.
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Evaluating Tests

This chapter explains how to use the Test Log window of TestManager to view logs
and interpret their contents. It also explains how to create and run reports to help you
manage your testing efforts. This chapter includes the following topics:

About test logs
Viewing test log results
Viewing test script results recorded with Rational Robot

Reporting results

Note: For detailed procedures, see the TestManager Help.

About Test Logs

Use the Test Log window of Rational TestManager to view the test logs created after
you run a test case, test script, or suite.

You can use the Test Log window to:

Open a test log to view a result.
Filter the data of a test log to view only the information you need.

View all test cases with an unevaluated result in the Test Case Results tab of the
Test Log window. This is particularly useful in evaluating the results of
performance test cases. You can sort the test cases by Actual Result and then
review and update all unevaluated test cases.

Submit a defect for a failed log event. The test log automatically fills in build,
configuration, and script information in the Rational ClearQuest defect form.

Open the test script of a script-based log event in the appropriate test script
development tool. For example if you created a GUI test script, Robot opens and
displays the test script. If you created a manual script, Rational ManualTest opens
and displays the test script.

Preview or print data displayed in the active test log in the Test Log window.
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Opening a Test Log in TestManager
To open the Test Log window manually, do one of the following;:
= Click File > Open Test Log .

* In the Results tab of the Test Asset Workspace, expand the Build tree and select a
log.

|
gl myproject322 - Rational TestManager [_[O] x]

File Edit “iew Repots Tools Window Help

Buldtee —\ |38 opPd U@ | LR [IS|s s #||raanE | [r»8 54 m
]

-1 Bulds
- Buid1
=[] Defaul
Grid vp
R Hw'setup

Test Asset

Workspace g Obpron
Ea Test Case 1

Testvp

%Planning I Execuﬁon E[jkesuﬂx |ﬂ Brahysis I

|Ready |admin |Currently Selected Filter 4

Results tab

You can open more than one test log in the Test Log window. If you have more than
one test log open, the log that is currently active is the one that is acted upon when
you use most menu commands.

To control when the test log opens after running a test case, test script, or suite:
= Click Tools > Options and click the Run tab.

Note: You can also start the test log from a selected test script in a Rational
TestFactory application map. For more information, see the Using Rational
TestFactory manual or the Rational TestFactory Help.

The Test Log Main Window

The Test Log window of TestManager contains the Test Log Summary area, the Test
Case Results tab, and the Details tab.
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Interpreted result of test case Promoted test cases.

Actual result of test case Associated

Test Case name defects

& Test Log - Suite 23

Suite 3 Actual Result Interpreted Result
ISuile ] Pass ]

Build:

IBuiId 1 UI Tests phy=00000001

Test Log " | LogFolder

Summary IDefauIt

Ikeration:

Start Date/ Time:

|11fm 2000 08:3%:40 AM

End Date/ Time:

[rt70172000 06:33 40 AM b -

Test Gase Resuls |Detis |
/

Test Case Results tab 4 Details tab

*  Test Log Summary - Lists the build, the name of the log folder, the iteration, the
start date and time, and the end date and time of the run. If you run a suite, lists
the suite name.

= Test Case Results tab — Displays all test case results. Only displays data when you
run a test case.

» Details tab — Displays all events in the test log.
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Test Case Results Tab

The Test Case Results tab displays the test case results. The following information
appears in the Test Case Results tab:

B Test Log - Suite 23 - (O] x|
- — — .

Suite: Hame Actual Result Interpreted Result Promoted Defects

ISUite 23 Help Test Cases Pazg Pazs

Build: Feports

IBLI"EH I Tests

Log Folder:

IDefauIt

Iteration:

-

Start Date/Time:

|1 1/01/2000 08:35:40 AM

End Date/Tirme:

|1 1/01/2000 08:35:40 AM

phys00000001

Test Gase Results [Detals |

Test Case Results tab

= Name - The test case name.

» Actual Result — The result generated when you run a test case. The results in this
column are color coded to reflect severity. Green indicates a test case passed its
testing criteria, red indicates failure, yellow indicates warning, and blue indicates
informational results.

= Interpreted Result — The interpreted results. You can interpret the actual result and
change it according to your testing criteria. Green indicates a test case passed
testing criteria, red indicates failure, yellow indicates warning, and blue indicates
informational results.

= Promoted — Whether you have promoted the results of a test case. When you
promote a test case, you indicate that the results of running a test case are valid
and should be used to generate analysis reports.

= Defects — The defect numbers associated with this test case (if there are any).
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Details Tab

The Details tab of the Test Log window contains log events that are generated when
you run a test script, test case, or suite.

BB Test Log - Suite 23 [_[0]x]
SUIFE Event Type Result Date & Time Faiure Feason | Computer Name Defects
[Fite 23 B Sule Start Sule 23] 11/01/2000 033340 AM | Eweculable Enor caths
Build: (5 Computer Start 11/01/2000 09:39:42 AM cths
IBuild 1 TestCase Start [Help Tes... 11/01/2000 08:33:51 AM cths

TestCase Start [Reports) 11/01/2000 08:33:51 AM ciqths
Log Folder TestCase Stat (Ul Tests) 10142000 08 40:07 &M cqthe phy00000001
IDEfﬁMIt omputer End 1120142000 0F:41:09 A cahs
Iteration: 23 Enecutable Enar
Start Date/Time:
IW 140172000 08:35%:40 &M
End Date/Time:
IH/‘DW?DDD 08:35:40 &M 4 |
Test Gase Results Details
Details tab

The following information appears in the Details tab:

»  Event Type - Lists all log events, such as the script start and end, verification
points, manual steps, and unexpected active windows.

* Result —Indicates the result of an event. Green indicates an event passed its testing
criteria, red indicates failure, yellow indicates warning, and blue indicates
informational results. If a verification point fails in a test script created using
Rational Robot or Rational Quality Architect, you can open the appropriate
Comparator. The Comparator shows the baseline and actual files so you can
evaluate any failures found and determine whether they are intentional changes or
defects.

= Date & Time —Shows the date and start time of a log event.
* Failure Reason — Shows the failure reason for the failure of a log event.
= Computer Name — Shows the computer on which the script was run.

= Defects — Shows the defect number associated with this test case (if there is one).

About Log Filters

TestManager allows you create a log filter to narrow down the amount of data
displayed in the Test Log window. A log filter can make it easier to view large test
logs.

You can:

= Create or edit log filters.
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* Choose a filter to narrow down the amount of logged data displayed in the Test
Log window.

Copy, rename, or delete a log filter. The copy feature is useful when you want to
create multiple filters that are similar to one another. After you create the first filter,
you can make a copy of it. Then you can edit the copied filter to make the
necessary modifications. You can also rename and delete a log filter.

Creating and Editing a Log Filter
To create or edit a log filter:

= (lick Tools > Manage > Log Filters . Click New, or select a filter and click Edit. Then
select the type of event information you want to filter on each of the tabs.

If you filter an event type, the filter includes all information included in the event type
as well as the event type itself.

Applying a Test Log Filter

After you create a test log filter, you need to set the filter that you want to use to
narrow down the amount of logged data displayed in the Test Log window.

To apply a test log filter:
Open a log and click View > Set Test Log Filter and select the filter.

To turn off all log filters, click the test log filter All. This filter displays all
information logged in the Test Log window when you run a test case, test script, or
suite.

142 Chapter 6 - Evaluating Tests



Viewing Test Log Results

After running a test case, test script, or suite, you can quickly evaluate the results in
the Test Log window.

Viewing Test Case Results
The results of all test cases appear in the Test Case Results tab of the Test Log window.
In the Test Case Results tab you can:
» Sort by name, actual result, interpreted result, or promotion status.
To sort test cases:

o In the Test Case Results tab, click View > Sort By and then select how you want
to sort the test cases.

+  Show test cases by the following criteria:
¢ Actual result with pass, fail, warning, or other.
o Interpreted with pass, fail, warning, or other.
°  You can also hide the equivalent results.
To show test cases by certain criteria:

o In the Test Case Results tab click View > Show Test Cases . Then select the
criteria you want to see.

» Display event details for a particular test case in the Test Case Results tab.
To display event details:

o In the Test Case Results tab, select a test case, and then click View > Event
Details . TestManager displays the Details tab and locates the event details for
the test case you selected.

Viewing Events Details

Detailed information on each event is available in the Details tab of the Test Log
window.

In the Details tab, you can:
+ Collapse and expand events.

+ Find a particular result, event type, protocol, failure reason, verification point, or
command, or search for the name and value of a specific event property.
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You can view an event and navigate through all of the failures (appearing in red in the
Result column of the Details tab) from the Log Event Properties window.

To view a particular event:
1 Click the Details tab in the Test Log window.
2 Click View > Properties .

You can keep the Log Event Properties window open while you move through each
event in the Details tab of the Test Log window. You can also resize and move this
window.

Note: If you previously used Rational Suite PerformanceStudio, the information
found in the Trace and Analog reports is now available in the Log Event Properties
window.

The General tab of the Log Event Properties window displays the type of event, the
date and time the event was recorded, the script name, result information (if any), and
other information about a log event.

Log Event - Verification Point

General | Configuration I

Event Type “erification Point e

Start Date/Time 1000452000 11:45:20 AM

Stop Date/Time 1000452000 11:45:20 A Click to move to the
Result Pass

previous event.

Failure Reason
Failure Description —
Script Line Humber 22

Script Hame Single Order .
Script VP Hame Ohject Data Click to move to the
Script VP type Object Data next event.
Baseline Results File |Single Order Chject
Data expgrd -

Actual Results File
Additional Information |Tree'iewP

Compatelbsta "Mame=tretain" |
"WPR=Ohject Data"

Additional Output [
Defects =l

The Configuration tab of the Log Event Properties window displays the configuration
information of the computer on which you recorded the test script.
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Log Event - ¥erification Point x|

General Configuration |

Memory Size

128

05 Service Pack

Service Pack 3

05 Version

MT

Operating System

Wincowes

Processor

Peritium

Processor Humber

1

Click to move to the
previous event.

Click to move to the
next event.

If data is associated with an event, TestManager displays an Associated Data tab in the
Log Event Properties window. Associated data can be a response to a query or even a

graphics file.

Note: This tab is available only when data is associated with a selected event.

Log Event - Emulation Command

General I Configuration |

Uzing keep-alive connection to

"wyw . kodalk com: 80"
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f HTTP-1.1

Accept: =%

Referer:
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Accept—Language: en—us
Accept—Encoding: gzip, deflate
User—Agent: Hozilla~4.0 {(compatible:
HSIE 5.5; Windows HT 4.0)

Host: www kodak . con

Connection: Keep-Alive

Cookie:
sessionid=HLWIQ1AAAAEMIQHTIO2SHTGA

-

Click to move to the
previous event.

Click to move to the
next event.
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Viewing a Test Script

You can select any log event that is associated with a script and view it in the tool that
you used to create the script. For example, if you create a GUI script and open the
script from the Test Log window;, the script opens in Robot. If you create a manual
script and open the script from the Test Log window;, it opens in Rational ManualTest.

Note: When you double-click an event in an open log generated from Robot under
Rational Purify, Quantify, or PureCoverage, the script opens in Robot, and the file
opens in the diagnostic tool. For information about setting diagnostic tools options,
see the Robot Help.

To view a script:
1 Open a test log.
2 Click the Details tab.

3 Right-click a script start or script end event, and click Open Script .

Working with Test Logs

When working with test logs, you can:
Open a test log.
Rename a test log.

*  View the properties of a test log (the name, description, build, and log folder).
To do any of these tasks:

1 Click the Results tab in the Test Asset Workspace.

2 Right-click a test log, then select an item on the shortcut menu.

Note: You can also print data displayed in the Test Log window. For information, see
Printing a Test Log on page 150.

About Test Logs

Test logs record everything that happens during a test script run from the time the
script begins until it ends. Unless logging is specifically turned off, every virtual tester
action, system call, verification point, and result is included in the logging process.
You can view properties for every event from the Test Log window and you can also
view certain test logs as a whole.
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Suite Log

The suite log contains all the messages associated with a suite run. It is the same
information that you see in the Messages window when you run a suite. The log
contains build, log folder and log name information, and messages about checking the
suite, compiling test scripts, and any warnings or errors associated with the suite.

To view the suite log:
* Right-click a suite start event in the Test Log window, and click View Suite Log .
To print a suite log:

= From an open suite log, click File > Print.

Virtual Tester Error File

The error file contains any runtime error information associated with a specific virtual
tester.

Note: The error file does not always exist. If an error is encountered during playback,
TestManager records the error in this file. If no errors occur, then there is no data in
this file, and TestManager deletes the file automatically. For more information on test
scripts, see the Using Rational Robot manual, or the Rational Test API documentation
appropriate to the scripting language.

To view an error file:

= Right-click a virtual tester start event in the Test Log window, and click View
Virtual Tester Error File

To print an error file:

+  From an open error file, click File > Print..

Virtual Tester Output File

The virtual test output file contains any information a virtual tester specifically writes
from test script output. This can be just about anything. For example, this file could
log SQL commands.

Note: The output file does not always exist. If output is generated during playback,
TestManager records the output in this file. If no output is generated, then there is no
data in this file, and TestManager deletes the file automatically. For more information
on test scripts, see the Using Rational Robot manual, or the Rational Test API
documentation appropriate to the scripting language.

To view an output file:
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= Right-click a virtual tester start event in the Test Log window, and click View
Virtual Tester Output File

To print an output file:

+  From an open output file, click File > Print.

Entering and Modifying Defects

A defect can be anything from a request for a new feature to an actual bug found in the
application-under-test. Defect tracking is an important part of the software testing
effort.

You can use the Test Log window of TestManager to enter defects for any verification
points that fail during playback of a recorded script. When you enter a defect from the
test log, TestManager opens the TestStudio defect form and fills in several fields for
you with information from the log. (When you enter defects this way, TestManager
does not actually start ClearQuest; it opens the defect form, which is part of
ClearQuest.) You can also enter defects manually using ClearQuest, but none of the
fields will be automatically filled in for you.

Once you have entered defects, you can use ClearQuest to review the data and decide
upon further action.

During the course of developing your application, you can update the state of each
defect to keep the information current with the development-test-repair cycle. You
can then use ClearQuest’s reporting options to retrieve current information about the
defects being tracked and the overall progress of development. You can also send
defect information to other members of your development team using ClearQuest’s
e-mail features. For information about working with ClearQuest, see the Rational
ClearQuest Help.

Note: To use ClearQuest to store defects, an administrator must first set up the
ClearQuest schema repository, and then create or attach a ClearQuest user database as
part of a Rational project. For information, see the Administering Rational ClearQuest
manual.

About ClearQuest and Defect Tracking

ClearQuest is a change-request management system designed for the dynamic and
interactive nature of software development. With ClearQuest, you can manage all of
the change-request needs of software development—for example, enhancement
requests, defect reports, and documentation modifications.
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For your convenience, a specially designed schema for defect tracking is included
with your software. In ClearQuest, the term schema refers to all attributes associated
with a change-request database. This includes field definitions, field behaviors, the
state transition tables, actions, and forms. For more information about ClearQuest
schemas, see the Rational ClearQuest Help. If you associate a test case with a test
input, the test input information appears automatically in the defect form.

Note: The version of ClearQuest that comes with Rational TeamTest differs from
standard ClearQuest in one way: you cannot add a field to a ClearQuest schema. To
add fields to a schema, you must purchase standard Rational ClearQuest software or
a Rational Suite product.

About the Rational TestStudio Schema

The TestStudio schema includes two TestStudio defect forms: one for entering new
defects, and one for modifying and tracking defect information.

Note: To use the TestStudio schema, you must select it when you create or attach a
ClearQuest user database as part of a Rational project. For information, see the Using
the Rational Administrator manual.

About the TestStudio Defect Form

You can use the TestStudio defect form to track as many or as few details about a
defect as you want.

Note: To display information about each item in the defect form, right-click the item
and click Help.
Entering Defects

You can enter defects from the Test Log window of TestManager or ClearQuest. If you
open a test log in TestManager, TestManager fills in many of the fields in the defect
form. If you use ClearQuest, you must enter the fields manually.

To enter a defect from TestManager, do one of the following;:
= Right-click the failed event in the Event Type column, and click Submit Defect.
= Click Edit > Submit Defect .

Note: TestManager attempts to connect to ClearQuest using your user name and
password. However, if TestManager still cannot connect to the ClearQuest database,
the Login dialog box appears. In this case, type your ClearQuest user name and
password. Select the database in which you want to enter the defect.
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If you enter a defect from the test log, the number of the new defect appears in the
Defect column of the test log.

Note: You can also enter defects from SiteCheck, after you play back a Web
verification point. From the test log, right-click the failed Web verification point
and click Submit Defect . In SiteCheck, click Tools > Enter a Defect .

Printing a Test Log

150

You can preview or print the information displayed in the active test log to analyze
test results, as shown in this example:

Event Type |

Resutt

[=— Suite Start (Suite 1)
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print preview

— TestCaze

— TestCaze

— TestCaze

E— User Start

B Scrit Start (Push Buttar)
— Apnplication Start

— Werification Point (...
— Script End (Push But..
[=— Script Start (Single Order)
— &pplication Start

— Werification Point (...
— Werification Point (...
— Script End (Single Cr ...
[=— Script Start (Single Order)
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— Werification Point (...
— Werification Point (...
— Script End (Single Cr ...
— User End

— Suite End (Suite 1)

To print an active test log:

Date & Time

Failure Rea..

Computer Mame

Defect

100G/2000 10:48:34 ..
10062000 10:48:51 ..
10M0B/2000 10:48:58 ..
10062000 10:48:03 ..
100B/2000 10:48:36 ..
10062000 10:45:43 ..
10062000 10:45:44 ..
10M0B/2000 10:48:50 ..
10M0B/2000 10:48:50 ..

10ME2000 10:48:50

10M0B/2000 10:48:50 ..
10A0G/2000 10:48:56 ..
10062000 10:48.57 ..
10062000 10:48.57 ..
10062000 10:48.57 ..
10M06/2000 10:45:55 ..
10062000 10:48:02 ..
10062000 10:48:02 ..
10062000 10:48:03 ..
10062000 10:48:03 ..
10A0G/2000 10:45:04 ..

Executahle..
Unknowen
Unknowen
Unknowen

Executahle..

corhs

corhs

1 Display the log you want to print in the Test Log window.

2 Click File > Print .

To get more details in the report, click the (+) plus sign in the Event Type column. To
reduce the number of details, click the minus sign (-) in the Event Type column.
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Managing Log Event Property Types

Managing log event property types allows you to specify which log event data is
logged and how it is displayed in TestManager. When you add a new log event
property type—depending on how it is defined—it displays in a separate tab in the
Log Event window as text or as an HTML file, or in a separate application.

Note: Log event property types are related to the extensibility of TestManager. For
custom defined test script types in testing, for example, you can define specific events
to log. For more information, see the Rational Test Extensibility Reference manual.

Choosing to log a specific log event type can help you to identify how a particular
event performs during a test. For example, if you are running a test against a web
server, you could set up an event type that specifically logs HTTP requests on the web
server.

TestManager supplies the default log event property type “Associated Data.” For
more information on the information logged by this property type, see Viewing Events
Details on page 143.

To create or edit a log event property type:

= Click Tools > Manage > Log Event Property Types . Click New.

Hew Log Event Property Type E

General | Statisticsl

Hame:

Enter a property name. \|

Description:
Click Internal viewer and select =
Text or HTML to either
add a tab to the Log Event
Properties dialog (Text) or launch
a Web browser displaying logged El
information (HTML). DOwner:
| [~
Click External viewer to see \Ef“;::::l -
logged data in the application of iText - 5
your choice. \
™" Euternal viewer:
Click to select a Format type to I
specify whether the data logged — Eermat bype
is the actual data or the  Data
reference to the data in an BN | [ (o (i

separate file.

[k I Cancel Help
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Viewing Test Script Results Recorded with Rational Robot

You can use Rational Robot to record test scripts that contain verification points. After
you play back the test script, Robot writes the results to a log. Certain verification
points also have baseline data files that are saved. If a verification point fails during
playback, actual data files are also saved. You can use the appropriate Comparators to
view actual data or image files, and view and edit the baseline files as needed.

In addition to using the Test Log window to view the playback results of verification
points, you can use it to view procedural failures, aborts, and any additional playback
information.

A testing cycle can have many individual tests for specific areas of an application.
Reviewing the results of tests in the Test Log window reveals whether each passed or
failed. Analyzing the results in a Comparator helps determine why a test may have
failed. Review and analysis help determine where you are in your software
development effort and whether a failure is a defect or a design change.

Viewing a Verification Point in the Comparators

In the Details page of the Test Log window, failed events are indicated in red in the
Result column. If the event is a failed verification point of a script created using Robot,
you can analyze the failure using one of the Comparators.

To view a verification point in a Comparator:

1 Open a test log.

2 Click the Details tab.

3 Right-click a verification point and click View Verification Point .

The appropriate Comparator opens based on the type of verification point, as shown
in the following table. You can then analyze the results to determine whether the
failure was caused by a defect or an intentional change in the application.
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Comparator Verification points

Text Comparator Alphanumeric

Grid Comparator Object Data
Menu
Clipboard

Image Comparator Window Image

Region Image

Object Properties Comparator Object Properties

Note: Rational QualityArchitect uses the Grid Comparator to display verification
point information.

For more information about the four Comparators, see Chapter 9, Using the
Comparators.

Failure indications in test logs do not necessarily mean that the application-under-test
has failed. You need to evaluate each verification point failure with the appropriate
Comparator to determine whether it is an actual defect, a playback environment
difference, or an intentional design change made to a new build of the
application-under-test.

Playback/Environmental Differences

Differences between the recording environment and the playback environment can
generate failure indications that do not represent an actual defect in the software. This
can happen if there are applications or open windows in the recorded environment
that are not in the environment, or vice versa.

For example, if you have the Calculator open in the recorded environment but not
open in the playback environment, Robot can generate a failure that has nothing to do
with the software that you are actually testing.

You should analyze these failure indications with the appropriate Comparator to
determine whether the window that Robot could not find is an application window
that should have opened during the script playback or an unrelated window.

Intentional Changes to an Application Build

Revisions to the application-under-test can generate failure indications in scripts and
verification points developed using a previous build as the baseline. This is especially
true if the user interface has changed.
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For example, the Window Image verification point compares a pixel-for-pixel bitmap
from the recorded baseline image file to the current version of the
application-under-test. If the user interface changes, the Window Image verification
point will fail. When intentional application changes result in failures, you can easily
update the baseline file to correspond to the new interface using the Image
Comparator. Intentional changes in other areas can also be updated using the other
Comparators.

For information about updating the baseline, see Chapter 9, Using the Comparators.

Reporting Results

About Reports

TestManager provides you with a set of standard reports that you can use to analyze
test case results. In addition to these standard reports, you can customize reports to
your needs by editing the design layouts. You can also use queries to narrow down
the data displayed in a report.

TestManager provides three types of reports to help you in your testing efforts:
»  Test case distribution, test case results distribution, and test case trend reports.
+ Listing reports.

»  Performance reports.

About Test Case Distribution and Trend Reports

Test case distribution and trend reports help you track the progress of your planning,
implementation, and execution of test cases. You can run a report to find out who is
testing a particular component or what percentage of test cases have been executed.
These reports have multiple display formats including pie, bar, line, and tree charts.

TestManager includes three types of test case reports:

= Test Case Distribution reports provide information about the number of test cases
created, who created them, configuration information, and whether they have
been implemented manually or with an automated test script. You can also see the
number of test cases implemented versus those planned. Test case distribution
reports can be especially useful during the test planning phase of a project.

= Test Case Results Distribution ~ reports provide crucial information about the quality
of a specific build and the progress of your ability to test that build. These reports
tell you the number of test cases that have passed results, failed results, warnings
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results, and informational results, and that were stopped or completed for a
specific build. They can also tell you the number of test cases implemented, test
cases executed, and the test case instances executed. (Instances of test cases can be
added to performance testing suites. See Chapter 11, Creating Performance Testing
Suites.)

= Test Case Trend reports provide information about the number of test inputs, and
test cases that have been planned, developed, executed, or met the testing criteria
over several builds, iterations, or dates.

About Listing Reports

Listing reports display lists of the different test assets stored in a Rational project.
TestManager includes listing reports for builds, computers, computer lists,
configurations, iterations, suites, sessions, test logs, test plans, test scripts, and virtual
testers.

Each listing report comes with one or more design layouts that you can run without
changing. A design layout defines the look of each report and the specific information
included in a listing report. You can also customize the design layout or create new
design layouts using Crystal Reports. For information, see Customizing Design Layouts
for Listing Reports on page 155.

By using different combinations of layouts and listing reports, you can create a wide
variety of ready-to-run reports.

For example, using the available design layouts and listing reports, you can create a
test script listing report that:

= Lists the details of all of the test scripts in your project.

» Summarizes all of the test scripts in a project.

You can create a query to specify which data to include in a listing report. For
information about creating a query, see the Crystal Reports Help.
Customizing Design Layouts for Listing Reports

A design layout defines the look of each report and the specific information included
in a listing report. To customize existing design layouts, or create a new design layout,
you must install Crystal Reports 8.0 Professional Edition. The Crystal Reports
software comes in a separate CD-ROM in your Rational software kit.

When you create a new listing report in TestManager, you can optionally create new
or customize existing design layouts. Crystal Reports uses report dictionaries of assets
and properties stored in the Rational Test datastore. These dictionaries link the
various assets together using the database schema.
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For more information about using Crystal Reports to create new or customize existing
design layouts, see the Crystal Reports Help.

About Performance Testing Reports

Performance testing reports help you analyze the relative success or failure of a given
suite run, and the performance of the server under specified conditions. For example,
you can determine how long it took for a virtual tester to execute a command, and
how response times varied with different suite runs. You can also define custom
reports based on standard report types. These custom reports can help you zoom in
on a given application element and further refine tests to show exactly the data you
need as determined by your test plan or test case.

Performance testing reports include:
+ Performance reports.

+  Compare Performance reports.

* Response vs. Time reports.

»  Command Status reports.

+  Command Usage reports.

For detailed information about performance testing reports, see Chapter 13, Reporting
Performance Testing Results.

Selecting Which Reports to Use

The following table summarizes the types of TestManager reports.

To Use this report For information, see

Categorize test cases by a particular Test Case Distribution About Test Case

property. (For example, you can view Distribution and Trend

how many test cases are in each iteration Reports on page 154

or how many test cases were created by

people in a particular testing group.)

Determine the number of test cases that | Test Case Results Distribution About Test Case

meet your test criteria. Distribution and Trend
Reports on page 154
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Determine the percentage of test cases Test Case Trend About Test Case

planned, implemented, or executed for Distribution and Trend

several builds, iterations, or dates: to Reports on page 154

view the percentage of test inputs tested,

not tested, satisfied, or not satisfied for

several builds, iterations, or dates.

List the builds in your project. Build Listing About Listing Reports on
page 155

List the computers in your project. Computer Listing About Listing Reports on
page 155

List the list of computers in your project. | Computer List Listing About Listing Reports on

page 155

List the configurations in your project.

Configuration Listing

About Listing Reports on
page 155

List the iterations in your project.

Iteration Listing

About Listing Reports on
page 155

List the sessions in your project.

Session Listing

About Listing Reports on
page 155

List the suites in your project.

Suite Listing

About Listing Reports on
page 155

List the test logs in your project. Test Log Listing About Listing Reports on
page 155

List the test plans in your project. Test Plan listing About Listing Reports on
page 155

List the test scripts in your project. Test Script Listing About Listing Reports on
page 155

List the users in your project. User Listing About Listing Reports on
page 155

Display the response times, and calculate | Performance Chapter 13, Reporting

the mean, standard deviation, and Performance Testing

percentiles for each command in the Results

suite run.

Compare the response times measured | Compare Performance Chapter 13, Reporting

by several Performance reports. Performance Testing
Results

Display individual response times and | Response vs. Time Chapter 13, Reporting

whether a response has passed or failed. Performance Testing
Results
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Obtain a quick summary of which Command Status Chapter 13, Reporting

commands passed or failed. Performance Testing
Results

View cumulative response time and Command Usage Chapter 13, Reporting

summary statistics, as well as Performance Testing

throughput information for emulation Results

commands for all test scripts, and for the
suite run as a whole.

Additional Reports
Additional reports are available in Rational ClearQuest and Rational SoDA.

You can use ClearQuest reports, as well as design layouts, queries, and charts to help
you manage your defect database. These reports and other items are automatically
created for you when you create a project that contains an associated ClearQuest
database. For information about using these defect reports see the ClearQuest Help.
For information about creating a project, see the Using the Rational Administrator
manual.

You can also create reports using Rational SoDA. Rational SoDA is a report generation
tool that supports reporting as well as formal documentation requirements. With
SoDA you can retrieve information from different information sources, such as
Rational Rose and Rational RequisitePro, to create a single document or report. For
information about creating reports using Rational SoDA, see the SoDA Help. To use
SoDA, click Reports > SoDA Report .

Creating Reports
To create a report:

= Click Reports > New, and then select the type of report you want to create.

Creating a Test Case Distribution Report

When you create a test case distribution report, you can select how the data appears:
either in bar, stack, line, pie, or tree reports depending on the type of report you select.
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Creating a Test Case Results Distribution Report

When you create a test case results distribution report, you select the test case results
that you want in a report:

Select the result.
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Creating a Test Case Trend Report

When you create a test case trend report, you select the information you want about
test cases or test inputs over several builds, iterations, or dates.
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Creating a Listing Report

When you create a listing report, you determine how you want the information to
appear by choosing a Crystal Reports design layout. You can create new or customize
existing Crystal Reports design layouts. For more information, see Customizing Design
Layouts for Listing Reports on page 155.

= Listing Beports [_ (O] =]

Test Aszet Type:
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Creating Performance Reports

When you create performance reports, you can specify the log data on which to run
the report and how to manipulate the log data so that you see just the information you
need. For detailed information about creating performance reports, see Chapter 13,
Reporting Performance Testing Results.

Opening a Report
After creating a report, you can open it and, if necessary, make changes to the report.
To open or change a report, do one of the following:
Click Reports > Open, select a report from the list, and then click OK.

In the Analysis tab of the Test Asset Workspace select the type of report you want
to open. Select the particular report you want to open or change.

For more details about opening a report, see the TestManager Help.

Running Reports
You can run reports from:
* The Report Bar.

The Report menu.

Running a Report from the Report Bar
Note: You can run only Performance Testing reports from the Report bar.

The quickest way to run a report is to click its name on the Report bar. On the Report
bar, TestManager displays the log of the last suite you ran. Unless you specify another
log, TestManager runs the report using the information in this log.

To run a report from the Report bar:

= If the Report bar is not open, click View > Report Bar . Click any one of the report
buttons.

Note: You can customize the Report bar by populating it with your own reports. For
more information, see Changing the Reports that Run from the Report Bar on page 162.
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Running a Report from the Menu Bar

Although TestManager lets you run reports quickly from the Report bar, you can run
only one report of each type against a log using this method. You may want to run a
number of reports from a series of logs. (For example, if you have defined some new
Performance reports, and you want to run each report against the same log.) Run
these reports from the menu bar.

To run a report from the menu bar:

Click Reports > Run , and select the type of report to run.

Changing the Reports that Run Automatically
Note: You can run only Performance Testing reports automatically after a suite run.

TestManager automatically displays Performance and Command Status reports at the
end of the suite run. However, you can change the reports that TestManager displays.

To change the reports that TestManager displays at the end of a suite run:

Click Tools > Options , and then click the Reports tab.

Changing the Reports that Run from the Report Bar

Note: You can run only Performance Testing reports from the Report bar.

The Report bar lets you run reports by pressing a button. This bar automatically runs
the default reports unless you specify otherwise. For example, you may have defined
a new report that you want to run instead of the default reports.

To specify the reports that TestManager runs from the Report bar:
= Click Tools > Options , and then click the Reports tab.

Note: To reset the Report bar so that it generates the default reports, click Tools >
Options , click the Reports tab, and then click the Reset Report Bar button.
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Print, Save, or Copy a Test Case Trend or Distribution Report

After you run a test case trend or distribution report, you can print, save, or copy it to
the Clipboard.
Save a report. Copy to Clipboard.

Close report window.

Test Case Distribution

Owiner

Product Release
Construction 3
Construction 2
Construction 1
Iteration1

I

MNumber Of Test Cases

Guest
Bob
John
Ivlary

Owiner

| |

Print, Export, or Zoom a Listing Report

After you run a listing report, you can print it or export it to a different file format and
save it on your computer. You can export a finished report to a number of popular
spreadsheet and word processor formats, as well as to HTML, ODBC, and common
data interchange formats. This makes it easy to distribute information. For example,
you may want to use the report to project trends in a spreadsheet or to mail to other
members of your testing team.
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Export a report.

Print a report. Zoom in or out of chart.
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Print, Save, Copy, Delete, or Export a Performance Report

TestManager allows you to perform common management tasks with reports. You
can print, copy, rename, delete, and export performance reports as necessary. For
more information on these administrative tasks, see Chapter 13, Reporting Performance
Testing Results.

Copying Reports to a New Project

If you create a report or a new design layout and want to use it in a new project, use
the Rational Administrator to copy them when you create a new project. The Rational
Administrator copies any saved listing reports and listing design layouts to the new
project.

For information, see the Administrator Help.
Creating a Query

A query is a request for specific information from a Rational Test datastore. You can
create a query for each type of TestManager report.
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Queries for Test Case Distribution, Test Case Trend, and Performance Reports

TestManager provides pre-defined queries to narrow down the data in test case
distribution, test case trend, and performance reports. You can edit the existing
queries and create your own queries for these reports.

To create a query, do one of the following;:
= Create or open a report, and click the New button next to the Query field.

= (Click Tools > Manage > Queries > Test Case .

Queries for Listing Reports

To create a query for a listing report, you must install Crystal Reports 8.0 Professional
Edition. The Crystal Reports software comes in a separate CD-ROM in your Rational
software kit. For more information about creating a query for listing reports, see the
Crystal Reports Help.
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Part 2: Functional Testing
with Rational
TestManager






About Functional Tests

This chapter includes the following topics:
Planning functional tests
» Distributed functional testing

* Recording considering for functional tests

Planning Functional Tests

In the simplest sense, a functional test determines whether the software functions as
designed.

Identifying Functional Testing Requirements

When planning a functional 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 of the computers that run the application
(for example, processor speed, memory, and disk space)

= Databases that will be accessed

Applications to be tested

Setting Pass and Fail Criteria for Functional Tests

One of your primary tasks in planning a functional test is to identify the features to be
tested and how to determine whether the features pass or fail. If you are running a
functional test, the pass or fail criteria will be in the form of functional defects. For
example, you might need to determine whether the latest release of the application
produces:

The same output as the baseline

The same error detection as the baseline
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» The same error recovery as the baseline
Typically, changes to software can be classified in one of two ways:
* Anunplanned change — for example, a software defect
A planned 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

With TestManager, 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 suite.

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, follow these steps:

When you insert user groups into a suite, click the Multiple Computers button and
add your computers to the computer list that appears. For more information about
setting up test scripts to run on different computers, see Inserting User Groups into a
Suite on page 246.

+ After you have inserted your user groups, insert a Parallel selector. The scripts that
you insert under the selector will be continuously sent out to the next available
computer. Of course, the scripts must be designed so that they are self-contained
and do not rely on one another. For more information about the parallel selector,
see Inserting a Selector on page 257.

Running Tests on a Specific Computer

If you are testing functionality on a group of computers that have a variety of
hardware or software, you need to set up the user groups to run on a particular
computer. For information, see Inserting User Groups into a Suite on page 246.
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Example of a Distributed Functional Test

In the following example, assume that you want to test your Accounting software.
You want to distribute your tests over different computers so that they can run as
quickly as possible.

The following table summarizes how you set up this test.

Test Scripts Suite Reports

A script to log users in. [ A fixed user group—with one user Test log report to show
A modular script for assigned to each computer in the test— [ whether all users in the
each user task that logs the users in. suite successfully ran

A fixed user group—with one user to completion.

assigned to each computer in the test—
that contains a Next Available selector
and modular scripts that run on any
computer.

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

A fixed user group—with one user
assigned to each computer in the test—
that shuts down the application.

This table shows one way to perform a distributed functional test. There are many
other ways to use TestManager to build and run effective distributed functional tests.
The most important thing to keep in mind is that all of the scripts should be modular
in nature.

Recording Considerations for Functional Tests

Before you record a GUI script that accesses a database, you often need to make sure
that when you run the suite, the underlying database is in the same state as it was
when you originally recorded the scripts. There are several ways to accomplish this:

= At the start of a suite run, have one user in the run initialize (roll back) the
database before the other users do active work.

= Before each suite run, you can manually roll back the database to the state it was in
at the beginning of the recording session.

* Have the last test script perform the necessary operations to restore the database,
such as removing inserted records or undoing updates.
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Once you have recorded a series of test scripts, you should modify them so that they
will run more than once. For example, if your recorded test script deletes a record
with the key of John Doe, you cannot run that test script multiple times. If you run the
test script with 100 virtual testers, the first virtual tester will succeed, but the next 99
virtual testers will get an error.

To avoid this problem, you can use a datapool to supply the data values to your test
script. Typically, you use a datapool so that each virtual tester that runs the test script
can send realistic data to the server. You can also use a datapool so a single virtual
tester that performs the same transaction multiple times can send realistic data to the
server in each transaction. If you do not use a datapool, each virtual tester would send
the same values to the server.

Another use of datapools is for testing the values of each field. So, for example, if you
are testing a numeric field, you can populate your datapool with the minimum and
maximum values accepted, one less than the minimum and one more than the
maximum values, a null value, and so on.

In general, you create a datapool immediately after you record the server or user
actions. You create a datapool with TestManager or Robot.

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

Note: For more information about datapools, see Working with Datapools on page 279.
Additionally, see the following Rational documents:

= For datapool procedures, see the Rational TestManager Help.

»  For information about using datapools in VB or Java test scripts see the
appropriate Rational Test Script Services API documentation.

»  For information about datapools in custom test script types, see the Rational
TestManager Extensibility Reference manual.

+  For more information about creating datapools during test script recording, see
Using Rational Robot and Robot Help.

= For information about datapools and GUI test scripts see the SQABasic
Reference.manual.
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Creating Functional
Testing Suites

This chapter describes how to design functional testing suites. It includes the
following topics:

= About suites

* Creating a suite

» Inserting computer groups into a suite

» Inserting test scripts into a suite

= Inserting other items into a suite

» Advanced functional testing features

= Using events and dependencies to coordinate execution

*  Executing suites

About Suites

A suite shows a hierarchical representation of the tasks that you want to test. It shows
such items as the computer groups, resources assigned to each computer group,
which test scripts the computer groups run, and how many times each test script runs.

Through a suite, you can:

*  Run test scripts.

= Group test scripts to emulate the actions of virtual testers.
= Set the order in which test scripts run.

= Synchronize virtual testers.
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The following figure shows a suite with three computer groups: QA Group 1,

Development Group 2, and Administration Group 3.
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The examples of suites in this chapter show GUI test scripts. A suite, however, can
contain GUI scripts, VU scripts, VB scripts, or other user-defined test script types. For
more information on defining other test script types and using them in TestManager,

see the Rational TestManager Extensibility Reference.

Creating a Suite

A suite enables you to not only run test scripts, but more importantly, to emulate the
actions of virtual testers using a system. A suite can be as simple as one virtual tester

executing one test script, or as complex as hundreds of virtual testers in different
groups, with each group executing different test scripts at different times using

different resources.
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You can create a suite in several different ways. For example, you can create a suite:
+  Using the performance testing suite wizard

* Using the functional testing suite wizard

= Based on an existing suite of any type

+ Based on an existing Robot session

= Using a blank performance testing suite

+ Using a blank functional testing suite

To create a new suite using any of these methods:

= (Click File > New Suite .

Hew Suite E

— Create a new suite Lsing

| 1
" Functional Testing Wizard

" Existing session
" Exigting suite
" Blank Performance Testing suite

" Blank Functional Testing suite

[~ Dan't show in future

0k I Cancel | Help |

The following sections explain how to insert computer groups, test scripts, and other
items into a suite so you can run it.

About Creating a Suite from a Wizard

If you are new to testing, using the suite wizards may be the easiest and fastest way to
create a working suite. Each wizard guides you through the process of creating a
suite.

When you create a suite using the functional testing wizard, TestManager helps you
choose test cases and scripts that become the basis for the test.

When you create a suite using the performance testing wizard, TestManager helps
you choose the computer on which the test will run and helps you associate scripts
that become the basis for the test.
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Inserting Computer Groups into a Suite

A computer group is the basic building block for all functional testing suites. A
computer group is one or more computers (or computer lists) running the same the
test scripts and therefore testing the same application. For example, the suite on
page 174 contains three computer groups: QA Group 1, Development Group 2, and
Administration Group 3.

To insert a computer group into a suite:

= Click Suite > Insert > Computer Group .

Run Properties of Computer Group [ x|

¥ Prompt for computers before running suite

Lomputers:

Laocal canmputer Change... |
Eraperties |

Ok I Cancel | Help |

Note: The name of a computer group cannot be identical to the name of a shared
variable, a test script, or the following reserved words: MASTER, ALL, ASSI GN, TO, THRU,
END, UNI ON, DELAY, del ay, shar ed, SHARED, SYC, DLB_FREQ DLB_TI ME, PERMUTE, TSI DX,
Cl DX, TC_START, TC_END.

When you add a computer group to a suite, you must specify one of the following;:
whether the group is associated with specific computers or computer lists, or whether
to have TestManager prompt for available computer resources at suite runtime.

If you choose to have TestManager prompt for resources at runtime, you have the
flexibility of specifying the computers available when you run the suite. Conversely, if
you specify a computer or computer list for a computer group, and that resource is
unavailable at suite runtime, the suite cannot run.

Note: When adding computer groups to suites, you can specify either one computer
group for which to prompt for resources at runtime, or numerous computer groups to
prompt for resources at runtime. You cannot mix the following within a suite:
computer groups with specific resources, and computer groups without specific
resources.
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If you specify that a computer group is associated with a computer or computer list,
you must specify those resources when you create the group. The default computer is
the TestManager Local computer, but you can specify that the computer group runs
on any defined Agent computer.

Typically, you run the computer group on an Agent computer if a functional test is
designed for a particular computer with a particular configuration.

For information on adding computers and computer lists to TestManager, see Chapter
4, Implementing Tests.

Note: Copy any custom-created external C libraries, Java class files, or COM
components necessary for the test to the Agent computer.

Typically, you run a computer group on multiple computers if you have a functional
test that must execute as quickly as possible. You can save time by running virtual
testers simultaneously on different computers.

To distribute the virtual testers in a computer group over multiple computers:

»  Click Suite > Insert > Computer Group , and then click Change.

Select Computers [ %]

LComputers and Computer Lists:

M ame |

= Local Computer
Bl gaTesn
B Qatest2
B paTests
Bl goTests
Bl gaTests
[ qaTestGioupl
QAT estGroup2
QAT estGroup3

] I Cancel Help

Inserting Test Scripts into a Suite

After you insert a computer group into a suite, you add the test scripts that the
computer group should run. The computer groups in the suite on page 174 must have
GUI test scripts associated with them.

Any test scripts that model the behavior you are testing are valid additions to a suite.
You can mix test script types in computer groups with one exception: you cannot mix
GUI and VU scripts in one computer group. You can, however, mix such test scripts in
a suite by placing them in different computer groups.
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To insert a test script into a suite:

+ From an open suite select the computer group to run the test script, and then click
Suite > Insert > Test Script .

Run Properties of Test Script B

Test script source:

Test script name: I

—Select
Huery: | Standard -l Mew..
MHame | Script Type | Deseription |
Copy Yalues GUl
Erter Values GUI
Excel GUI
Exit &pplication GUI
Initialize GUI
Save Changes GUI
Select All
" Precondition
— General
Event: I
Iterations: I'I _I:j Delay between iterations: ID _I;' Seconds
i~ Scheduling method
Method: |<N0ne> -l
Dependencies; I j Multiple Dependencies...

[k I Cancel | Eroperties... | Help |

Preconditions

When you specify a test script, suite, or test case to be included in a suite, you can
specify that successful completion of the test script, suite, or test case is a precondition
for the remainder of that suite sequence. This means that the test script, suite, or test
case must complete successfully for subordinate items in the suite sequence to run.
To set a precondition on a test script, suite, or test case:

= Right-click the test script, suite, or test case to which to apply the precondition, and
select Run Properties .
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Since suites can be complex and contain subordinate suites, test cases, and user
groups, preconditions apply to their immediate sequence of events. For example,
suppose you have a suite that includes two subordinate suites, each of which contains
an initialization type of script (logging on to a network, for example) and several test
cases. If, in the first suite, a precondition is applied to an initialization script and the
script fails, TestManager skips all remaining actions (test cases) within that
subordinate suite only. The suite resumes at the beginning of the next suite (or
whatever is next in the larger suite).

Although preconditions are most commonly applied to test scripts, they can also be
applied to test cases and suites within a suite. The precondition property applies only
to the specific instance of the test script, test case, or suite. If a test script is used
multiple times within a suite, preconditions must be set for each instance of the test
script individually.

Unlike events or dependencies, when a precondition is applied to a test script, suite,
or test case, that test script, suite, or test case must pass for subsequent items in that
section of the suite to continue.

Preconditions on test scripts, test cases, and suites can be used to ensure that the
precondition of a test case is met correctly. For more information on test case
preconditions and postconditions, see Chapter 3, Designing Tests.

Inserting Other Items into a Suite

A suite requires only computer groups and test scripts to run. However, a suite that
realistically models the work that actual virtual testers perform is likely to be more
complex and varied than this simple model. A realistic suite might also contain test
cases, subordinate test suites, and scenarios. Advanced functional tests could also
include scenarios, delays, and synchronization points to represent a variety of virtual
tester actions.

Inserting a Test Case into a Suite

As discussed in Chapter 1, a test case is a testable and verifiable behavior in a target
test system. It can include:

+ Test inputs—the defined test requirement, possibly including Rational RequisitePro
documents, Rational Rose models, or other kinds of items.

= Execution conditions-where, what, and how the input is tested, such as the
operating system on the target computer.

= Expected results—the actual behavior to be verified.
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The behavior can be as varied as a simple mouse click or a combination of server
response times.

To insert a test case into a suite:

= Click Suite > Insert > Test Case.

Run Properties of Test Case

Test Caze Mame: I

—Select

iy | Test Plan 1

¥ Report test case results ™ Precondiion

— General
Event: I

lterations: I‘I | Delay between iterations: IU _|:j Seconds

— Scheduling method

Method: I <Nones vl

erendencies:l j fMultiple Dependencies... |

Eroperties... | Help |

A test case can be considered configured depending on its properties.

+ Test cases define a behavior to be verified in the system. Test cases that are not
configured are more flexible as they are not system-dependent; they can be run on
a system with any configuration.

= Configured test cases not only define a behavior to be verified in the system, but
also specify the setup of the system on which the behavior will be verified.
Configured test cases are more specific; for the test criteria to be met and verified,
the system on which the test case is run must exactly match the defined
configuration.
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Test cases can be included in suites for a number of reasons. Using a test case as a
building block lets you create a test that can be used and applied in a variety of
different ways depending on the resources specified at runtime. This can be useful for
a set of test cases run on a regular basis. When you include configured test cases in
suites, TestManager pairs available systems with matching configurations for you at
runtime. Thus, different configured test cases may run each time depending on
system availability, simulating variations and randomness in system use.

Preconditions can be applied to test cases. For information on preconditions, see
Preconditions on page 178.

To set a precondition on a test case:

= Right-click the test case to which to apply the precondition and select Run
Properties .

Inserting a Suite

For maximum flexibility and power, TestManager allows you to insert complete
computer-based suites into other suites. This allows you to use suites as building
blocks of tests just as you would any other suite item.

Note: You cannot place a user-based suite into another suite. In addition, suites placed
into a suite must have been created with the Prompt for resources  option selected.

Using suites as building blocks is particularly helpful when you are creating a large,
complex tests, or when you are creating multiple tests that perform several duplicate
functions. You can create and check a smaller suite, then insert it to any other suite.
You save time by not having to redefine the same test assets in each separate suite.
Any change made to a suite is replicated in every instance of that suite.
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To insert a suite into a suite:

= (lick Suite > Insert > Suite.

Run Properties of Suite B
Suite name: ||
—Select
Luerny: IStandald j Mew
Name | Description |
Smoke Test
Stress Test
— General
Event: I [ Precondition
Iterations: I'I _I:j Delay between iterations: |0 _,;l Seconds
— Scheduling method
Method: |<None> -l
Dependensies; I j Ifultiple Dependencies...
[k | Cancel | EBraperties... | Help |

Preconditions can be applied to suites. For information on preconditions, see

Preconditions on page 178.

To set a suite as a precondition:

= Right-click the suite to which to apply the preconditions, and then select Run

Properties .

Inserting a Selector

TestManager allows you to set suite items to run in different sequences by setting a
selector. A selector provides more sophisticated control than running a simple
sequence of consecutive items in a suite. A selector tells TestManager which items
each virtual tester executes, and in what sequence. For example, you might want to
repeatedly select a test script at random from a group of test scripts. A selector helps

you to do this.
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To insert a selector into a suite:

Select the computer group or a scenario that will contain the selector, and then
click Suite > Insert > Selector.

FRun Properties of Selector

" Parallel

€ Random with replacement

' Randaom without replacement
€ Dynamic load balancing for time

€ Dynamic load balancing for frequency

Mumber to repeat |1 _Ij

Ewent: I

Ok I Cancel | Help

Types of Selectors

TestManager provides the following types of selectors:

Sequential —Runs each test script or scenario in the order in which it appears in the
suite. This is the default.

Parallel — Distributes its test scripts or scenarios to an available virtual tester (one
virtual tester per computer). This is the type of selector used most often in
functional testing. The items are parceled out in order, based on which virtual
testers are available to run another test script. Once an item runs, it does not run
again.

A parallel selector distributes each test script without regard to its 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. Random with replacement selectors are rarely used in functional testing.

Random without replacement — The selector runs the items under it in random
order, but each time an item is selected, the odds change.

Dynamic load balancing — With dynamic load balancing, items are not selected
randomly. Items are selected to balance the workload according to the weight that
you have set. You can balance the workload either for time or for frequency.
Dynamic load balancing selectors are rarely used in functional testing.
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Advanced Functional Testing

While computer groups, test scripts, suites, test cases and selectors provide most of
the features you need during functional testing, you can use scenarios, delays and
synchronization points to do additional fine tuning of your suites.

Inserting a Scenario

A scenario lets you group test scripts together so they can be shared by more than one
computer group. If you have a complicated suite that uses many test scripts, grouping
the test scripts under a scenario has the added advantage of making your suite easier
to read and maintain.

You define a scenario in the Scenarios section of the suite by inserting a scenario and
then inserting items within it. To make a computer group execute a scenario, you
insert the scenario name in a computer group. Otherwise, the scenario is not executed.

In the following suite, all three computer groups run the test scripts needed to
initialize the application before testing various parts of it. You can simplify this suite
by storing the required initialization test script in a scenario. The suite shows the test

184 Chapter 8 - Creating Functional Testing Suites



script Initialize as part of the Initialize Application scenario. A delay could be added
to this scenario after the test script is run, and that change would filter to all instances
of the Initialize Application scenario.

g Doc Sample - Rational TestManager - [Smoke Test™] [ O] =] |
File Edt View Sule Repots Took Windaw Help NEET
x|
= Build IEu\Id1 Log ISu\teW Users 1 Change Log
Log Folder IDefauIl View Log | Perf | Resp | Status | Usage |
OB HE 5058 s [PRRD] | % & = g %
25 B EE @D
— T | Evert | Dependencies
Eq IS [=}- B Computer Groups
(I3 Computers
-0 Computer Lists ™ 04 Group 1: 1 computer esources
H Initialize: Application: 1 time(s)
Enter Yaluss: 1 time(s)
Save Changes: 1 timefs]
Exit &pplication: 1 time(s]
-8 m Development Gioup 2 1 somputer resouncss
[HH Initialize Application: 1 time(s]
Copy Yalues: 1 time[s)
Exit Application: 1 timefs)
Save Changes: 1 timefs]
=- %H Administration Group 3 1 computer resources
o THHD Iritislize Application: 1 time[s]
Copy Walues: 1 timels)
Enteralues: 1 time(s]
. Esit Application: 1 timefs]
Save Changes: 1 time(s]
[=]- HH] §§ s
[=]-HH] Initialize Application
= Initialize: 1 timefs]
|Ready [ admin [Curently Selected Filter: v

To create a new scenario:

= From the Scenarios section of the suite, click Suite > Insert > Scenario

Run Properties of Scenario [ x|
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To insert a scenario into a suite:
+ Click where you want to place the scenario, then click Suite > Insert > Scenario .

Run Properties of Scenario B

Mame:

Iterations: |1 _I:j

Ewent: I

QK I Cancel | Help |

After you have created the scenario and the computer group that runs the scenario, it
is a good idea to populate the scenario. A scenario requires only test scripts to run.
However, like a computer group, a realistic scenario may also contain selectors, suites,
test cases, delays, and synchronization points. A scenario can even contain other
scenarios.

Suite or Scenario?

The results of inserting a suite or scenario into a suite are similar. But each has
advantages and disadvantages.

Use a suite when:

*  You want to reuse a series of events in a variety of suites, and you want to be sure
that any change made to the suite filters to all instances of it. Suites are reusable
among different suites.

Use a scenario when:

= You want to reuse a series of events in a suite, and you want to be sure that any
change made to that scenario filters to all instances of it within a suite. Scenarios
are not reusable among different suites.

For example, you could create three suites, each testing a different aspect of an
accounting application: one tests creating opening and editing spreadsheets, one tests
all the menus, and one tests complex formulas within the spreadsheet. Each suite
needs to have virtual testers open the application to perform their tasks. Yet within
each suite, tasks unique to the suite need to be repeated. You could use a suite for
opening the application that could be inserted in each suite, but within each suite, use
a scenario for the repeated functions unique to the suite.
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Inserting a Delay
A delay tells TestManager how long to pause before it runs the next item in the suite.
To insert a delay into a suite:

= Click the computer group, scenario, or selector to which to add a delay, and then
click Suite > Insert > Delay .

Run Properties of Delay E
Delay type

" Fram start of suite

 Until a particular time of day

Delay: |5 _I:: Seconds

Ewent: I

Ok I Cancel | Help I

In functional testing, you use delays to cause test scripts to wait before executing. For
example, if one virtual tester updates a record, you can insert a delay to give the
application time to process and display the correct information. By providing a delay,
you ensure that the application has enough time to complete a task, in case another
virtual tester must perform an action as a result of that task.

You can insert a delay into a suite or a test script. The advantages of inserting a delay
into a suite are that the delay is visible in the suite and the delay is easy to change
without editing the test script.

Inserting a Synchronization Point

A synchronization point lets you coordinate the activities of a number of virtual testers
by pausing the execution of each virtual tester at a particular point (the
synchronization point) until one of the following events occurs:

+  All virtual testers associated with the synchronization point arrive at the
synchronization point.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. When the specified number of virtual

testers reaches the synchronization point, TestManager releases the virtual testers

and allows them to continue executing the suite.
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= A timeout period is reached before all virtual testers arrive at the synchronization
point.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. Other testers arrive at the
synchronization point and wait. However, before all virtual testers arrive at the
synchronization point, the timeout period expires and TestManager releases the
virtual testers and allows them to continue executing the suite. Virtual testers that
did not make it to the synchronization point before the timeout expired do not stop
at the synchronization point. They also continue executing the suite.

*  You manually release the virtual testers while monitoring the suite.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. Other testers arrive at the
synchronization point and wait. However, this time you decide to release virtual
testers from the synchronization point and continue executing the suite. All virtual
testers may or may not have arrived at the synchronization point. Virtual testers
that did not make it to the synchronization point before you released them
manually do not stop at the synchronization point. They also continue executing
the suite.

Insert a synchronization point into a suite through TestManager to:

+ Pause execution before or between test scripts rather than within a test script.
Inserting a synchronization point into a suite offers these advantages:

¢ You can easily move the location of the synchronization point without having
to edit a test script.

¢ The synchronization point is visible within the suite rather than hidden within
a test script.

= Specify how the virtual testers are released from the synchronization point. For
example:

o Specify whether you want the virtual testers to be released at the same time or
at different times.

o Specify the minimum and maximum times within which all virtual testers are
be released if the virtual testers are to be released at different times (staggered).

¢ Specify a timeout period.
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To insert a synchronization point into a suite:
= Click Suite > Insert > Synchronization Point

FRun Properties of Synchronization Point [ %]

Hame:

ISmoke_T e j

— Releaze type
& Together

Restait time: il Seconds

" Staggered

Iinimum time: il Gz

M aximurm time: [ Seconds

Timeout:

JdJ

Seconds

QK. I Cancel | Help |

Use a synchronization point in a functional test, for example, when two groups of
functional testers work together to test an application. Since both groups must be
appropriately logged on to an application before testing can start, add a
synchronization point that checks for this.

How Synchronization Points Work

At the start of a test, all virtual testers begin executing their assigned test scripts. They
continue to run until they reach the synchronization point. When specified in a test
script, a synchronization point is a programmatic command (sync_poi nt ina VU test
script, SQASyncPoi nt Wi t in a SQABasic test script, TSSSync. SyncPoi nt ina VB
test script, or TSSSync. syncpoi nt in a Java test script). When specified in a suite, a
synchronization point is placed similarly to other suite elements (delays, selectors,
and so on).
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The following figure illustrates a synchronization point:

The virtual testers pause at the synchronization point until TestManager releases

them.
e Virtual testers running Virtual testers reach the
simultaneously synchronization point
> >
> >
> >
> >
> >
> >
> >
> >
> >
> >

By synchronizing virtual testers to perform the same activity at the same time, you
can make that activity occur at some particular point of interest in your
test—for example, when the application sends a query to the server.

The scope of a synchronization point includes all test scripts that reference a
particular synchronization point name, plus all user groups that reference that name.

When setting synchronization points, you must specify how virtual testers are
released from the synchronization point:

= Together — Releases all virtual testers at once.

Specify a restart time to delay the virtual testers. For example, if you set the Restart
time to 4 seconds, after the virtual testers all reach the synchronization point (or
the timeout occurs), they wait 4 seconds, and then they are all released.

The default restart time is 0, which means that when the last virtual tester reaches
the synchronization point, all virtual testers are released immediately.

= Staggered — Releases the virtual testers one by one.

The amount of time that each virtual tester waits to be released is chosen at
random and is uniformly distributed within the range of the specified minimum
time and maximum time. For example, if the minimum time is 1 second and the
maximum time is 4 seconds, after the virtual testers reach the synchronization
point (or the timeout occurs) each virtual tester waits between 1 and 4 seconds
before being released. All virtual testers are distributed randomly between 1 and 4
seconds.

The timeout period for a synchronization point specifies the total time that
TestManager waits for virtual testers to reach the synchronization point. If all the
virtual testers associated with a synchronization point do not reach the
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synchronization point when the timeout period ends, TestManager releases any
virtual testers waiting there. The timeout period begins when the first virtual tester
arrives at the synchronization point.

Although a virtual tester who reaches a synchronization point after a timeout is not
held, the virtual tester is delayed at that synchronization point. So, for example, if the
timeout period is reached, and the restart time is 1 second and the Maximum time is 4
seconds, a virtual tester is delayed between 1 and 4 seconds.

The default timeout is 0, which means that there is no timeout. Setting a timeout is
useful because one virtual tester might encounter a problem and might never reach
the synchronization point. When you set a timeout, you do not hold up other virtual
testers because of a problem with one virtual tester.

A suite or test script can have multiple synchronization points, each with a
unique name. A given synchronization point name can be referenced in multiple test
scripts and/or suites.

Release Times and Timeouts for Synchronization Points in Test Scripts

You cannot define minimum and maximum release times or timeout periods for
synchronization points inserted into test scripts as you can for synchronization points
inserted into suites. By default:

* Virtual testers held at a script-based synchronization point are released
simultaneously.

= There is no time limit to how long virtual testers can be held at the synchronization
point.

However, if a synchronization point in a suite has a release time range and timeout
period defined for it, the release times and timeout period apply to all
synchronization points of that same name—even if a synchronization point is in a test
script.

Using Events and Dependencies to Coordinate Execution

An event is a mechanism that coordinates the way items are run in a suite. For
example, you cannot test whether an application will save changes made to certain
values unless those values have actually changes. You set a dependency on the test
scripts that save changes, which blocks virtual testers until the event (the changes
actually being made) occurs.

You can have multiple events in a suite. While only one item in a suite can set an
event, many items can depend on the event.
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The following suite shows virtual testers waiting until the first virtual tester changes

values:
#lkDoc Sample - Rational TestManager - [Smoke Test™] [_ O] |
File Edit Wiew Sute Reports Tools ‘Window Help &l x|
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The second column in the suite lists the events, and the third column lists the
dependencies.

To add a test script that sets an event, or to add a test script that depends on an event:
= Click Suite > Insert > Test Script .

Note: The previous example shows how to add a test script that sets an event and
another test script that depends upon an event. However, scenarios and delays can
also set events.
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Executing Suites

After you have created and saved your suite, and before you actually run it, you can:
= Check the suite for errors.

= Check the status of Agent computers.

= Control the runtime information of the suite.

= Control how the suite terminates.

*  Run the suite.

Finally, while the suite is running, you can monitor the progress of the suite while it is
running.

For information on all these topics, see Chapter 5, Executing Tests.
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Using the Comparators

This chapter explains how to use the Comparators to compare and view data
captured when you use verification points in a Rational Robot test script or in
Rational QualityArchitect. This chapter includes the following topics:

= About the Four Comparators

+ Starting a Comparator
Using the Object Properties Comparator
Using the Text Comparator
Using the Grid Comparator

»  Using the Image Comparator

Note: For detailed procedures, see the TestManager Help.

About the Four Comparators

The Comparators are used to view and compare data captured when you use
verification points in a Rational Robot test script.

When you record a test script that includes a verification point, Robot creates a
Baseline data file that contains the data you captured.

When you play back a test script, Robot compares the properties in the Baseline data
file with the properties in the application-under-test. If the comparison fails, Robot
saves the data that caused the failure to an Actual data file. The results of the
verification point appear in a test log.

The Comparators are:

Object Properties Comparator — Use the Object Properties Comparator to view and
compare the properties captured when you use the Object Properties verification
point.

»  Text Comparator — Use the Text Comparator to view and compare alphanumeric
data captured when you use the Alphanumeric verification point.
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Grid Comparator — Use the Grid Comparator to view and compare data captured
when you use the following verification points: Object Data, Menu, or Clipboard.
Rational Quality Architect uses the grid comparator to display verification point
information.

Image Comparator — Use the Image Comparator to view and edit bitmap images
captured when you use the following verification points: Region Image or
Window Image. You can also view Unexpected Active Windows.

Starting a Comparator

To start a Comparator from TestManager:

1

2

Click File > Open Test Log .
Expand the Build folder that contains the log, and then double-click the log.

For the Test Log window of TestManager to open a Comparator, the log must
contain a verification point for that particular Comparator.

Click the Details tab at the bottom of the Test Log window.

In the Event Type column, click the plus sign (+) to expand a test script and view all
verification points.

Right-click a verification point and click View Verification Point.

The Comparator for that particular verification point opens and that verification
point appears.

If the verification point failed, the Comparator opens with both the Baseline and
Actual files displayed.

To start a Comparator from Robot, see the Using Rational Robot manual.

Using the Object Properties Comparator
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Use the Object Properties Comparator to view and compare the properties captured
when you use the Object Properties verification point in a Rational Robot test script.

You can use the Object Properties Comparator to:

Review, compare, and analyze the differences between the Baseline data file and
the Actual data file.

View or edit the Baseline data file for an Object Properties verification point.
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To start the Object Properties Comparator from the test log window, see Starting a
Comparator on page 196.

The Main Window

The main window of the Object Properties Comparator contains the Objects hierarchy,
the Properties list, and the Differences list.

"l Prowm s Comjisioton 0P Open | Projrerians

Objects hierarchy

Properties list

Garhawie: [lasiaSHELLD

Differences list —1}

The Objects hierarchy contains the list of all objects that Robot records in the Object
Properties verification point. The Properties list contains the list of properties of those
objects. When you select an object on the left, its properties appear on the right. You
can control the display of both the Objects and Properties sections of the window by
using the View commands.

The Differences list shows the objects that have differences between the Baseline and
the Actual files. If you click an object in the list, that object is highlighted in the Objects
hierarchy and Properties list. If you are viewing a file with no failures, this section
does not appear. To show or hide this section, click View > Show Difference List .
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The Objects Hierarchy and the Properties List

When the Object Properties Comparator is opened, the Objects hierarchy and
Properties list appear as follows:

The Objects hierarchy appears in the left pane of the window. It displays the list of
all the objects recorded by Robot using the Object Properties verification point and
saved in the Baseline file.

+ The Properties list appears in the right pane of the window. It displays the list of
properties of the selected object, and the properties” values in the Baseline file and
the Actual file (if there are differences).

If the verification point passed, the Comparator displays the Objects hierarchy and
the Properties list with only the Baseline column.

If the verification point failed, the Comparator displays the Objects hierarchy and the
Properties list with both the Baseline and Actual columns, so you can compare them.

Note: If the verification point contains just one object, the Objects hierarchy does not
appear. To display it, click View > Objects or View > Objects and Properties .

Changing the Window Focus

To change the focus between the Objects hierarchy and the Properties list, do one of
the following:

Click the mouse in the section.
Press TAB.
= Press ALT+O to set the focus to the Objects hierarchy.

= Press ALT+P to set the focus to the Properties list.

Working Within the Objects Hierarchy
To display the Objects hierarchy:
= Click View > Objects or View > Objects and Properties .

The object list is hierarchical. You can expand or collapse the view of objects by
selecting a top-level object and using the View > Expand and View > Collapse
commands.

When you select an object, the properties for that object are displayed in the
Properties list.
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Each object is listed by its object type and is bold. After the object name there may be
information such as the object class or index, which can be used to identify the object.
If the object is red, it has properties with different values in the Baseline and the
Actual files. If the object is blue, it exists in the Baseline file but not in the Actual file.

You can do any of the following to work within the Objects hierarchy. The Objects
hierarchy must have window focus.

= Press HOME, END, PAGEUP, PAGEDOWN, UP ARROW, and DOWN ARROW to move
between objects.

Click the check box that precedes each object to select or deselect it for testing. All
objects preceded by a check mark are tested.

Select an object preceded by a check mark to display its properties in the Properties
list.

*  Select an object and press INSERT to display a dialog box for adding and removing
properties from the Properties list for that object.

Double-click a parent object to expand or collapse its children.

Press plus (+) to expand the highlighted object one level, or press minus (-) to
collapse the highlighted object. Press asterisk (*) to expand all objects.

= Right-click an object in the hierarchy to display the Objects shortcut menu.

*  Double-click an object that is labeled Unknown to define the object. For information
about defining unknown objects during recording, see the Using Rational Robot
manual.

Working Within the Properties List
To display the Properties list:
Click View > Properties or View > Objects and Properties .

The Name column shows the name of the property. The Baseline and Actual columns
display the values for the properties. Values in the Baseline column represent the
properties from the original recording of the Object Properties verification point.
Values in the Actual column represent the state of the properties in the latest played
back version. By default, if there are differences between the Baseline and Actual, both
columns are displayed.

Use the View commands to control which columns appear in the Properties list.

If a property is red, it has different values in the Baseline and the Actual files. If a
property is blue, it exists in the Baseline file but not in the Actual file. If a value cell is
blank, the property has an empty value.
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You can do any of the following to work within the Properties list. The Properties list
must have window focus.

= Type the first letter of a property’s name to move to that property or to the first
property beginning with that letter.

Press HOME, END, PAGEUP, PAGEDOWN, UP ARROW, and DOWN ARROW to
highlight a property.

= Press INSERT to display a dialog box for adding and removing properties from the
Properties list.

Select a property and press DELETE to remove it from the list.
Double-click the value cell of a property to edit the value.

Position the pointer on the vertical border between column title cells. Drag the
pointer to the right or left to change the column widths.

= Point to a property and click the right mouse button to display the Properties
shortcut menu.

Loading the Current Baseline
To load the Current Baseline file:
Click File > Load Current Baseline

If the Current Baseline is already being displayed, this command will be disabled. In
order to edit a Baseline, you must be viewing the Current Baseline. Editing can
include creating a mask, cutting, copying, pasting, duplicating, moving, or deleting
masks, or using the Auto Mask feature.

The Current Baseline is the latest saved baseline file and is used as the expected result
for verification point comparisons. It is this Current Baseline that you see in the
Comparator when the Comparator is opened through Robot. However, when the
Comparator is opened through the Test Log window of TestManager, which is the
more common method, the Comparator may display the historical Baseline and
Actual pair. Since only the Current Baseline may be edited, if you have the historical
Baseline or any other logged Baseline showing, you will not be able to use any of the
editing commands—they will be disabled. You can manually force the Current
Baseline to be loaded by using this command.

Locating and Comparing Differences

The Object Properties Comparator begins its comparison with the first object in the
Objects hierarchy and its properties in the Properties list.
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Objects that contain differences between the Baseline and Actual lists are red. Objects
that are in the Baseline list but not in the Actual list are blue.

To locate the first difference between the Baseline data and the Actual data:
= (Click View > First Difference .

When the difference is located, the failure is highlighted. The Differences list indicates
the failure number and provides information about the failure.

To navigate between differences, use the View commands.

You can also select a description in the Differences list to highlight that failure in the
Properties list.

Viewing Verification Point Properties
To view verification point properties:
= Click File > Verification Point Properties

The Verification Point Properties dialog box shows the verification point type, the
name of the Baseline file, and the name of the Actual file.

i Verification Point Properties

General Files |

Froperty | Walue |
Current Bazeline  Objprop.Object Properties.base.obp

Ok I Cancel Apply Help

Adding and Removing Properties

When you first create an Object Properties verification point, you can specify the
properties to test by adding and removing them from the Properties list. You can also
add and remove properties from the list when you view the data file in the Object
Properties Comparator. This lets you refine a test even after it has been created and
played back.
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For example, if the Properties list for a verification point contains a Height property
that you decide you do not want to test, you can remove the property in the
Comparator. You can also apply the properties in the list to all objects of the same type
for this verification point, and define a list of default properties for each type of object.

To add a property to the Properties list:
Click Edit > Edit Property List

Removing a property removes it from the Properties list but does not from the
verification point’s Baseline file. Removing a property means that it will no longer be
tested in future playbacks. Once removed, properties can be added back later.

To remove properties from the Properties list:
Click Edit > Remove Property .

If you remove a property, you can add it back to the Properties list at a later time by
using the Edit > Edit Property List command.

Editing the Baseline File

When there are intentional changes to the application-under-test, you may need to
modify the Baseline file to keep it up-to-date with the developing application.

When editing the Baseline file, you can:
Edit a value in the Properties list.
= Cut, copy, and paste a value.
= Copy values from the Actual to the Baseline file.
» Change a verification method.
Change an identification method.

Replace the Baseline file.
Note: You cannot edit the Actual data file.

For step-by-step instructions on these tasks, search for the task in the Object
Properties Comparator Help.

Saving the Baseline File
To save changes made to the Baseline file:
= Click File > Save Baseline .

This command is enabled only if you have made changes to the Baseline file.
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Using the Text Comparator

Use the Text Comparator to view and compare alphanumeric data captured when you
use the Alphanumeric verification point in a Rational Robot test script.

You can use the Text Comparator to:

Review, compare, and analyze the differences between the Baseline data file and
the Actual data file.

* View or edit the Baseline data file for an Alphanumeric verification point.

To start the Text Comparator, see Starting a Comparator on page 196.

The Main Window

The main window of the Text Comparator contains the Text window.
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The Text Window

The Text window has two panes: Baseline and Actual. The Baseline pane shows the
data file that serves as a Baseline file for a comparison. The Actual pane shows data
from the current playback. You can control the display of the panes by using the View
commands.

The Text window uses a typical text editor format. In general, you use the same rules
and methods of typing, selecting, and deleting that you would use in a standard text
editor (such as Notepad).

The Baseline pane has a white background and the Actual pane has a gray
background. Data that failed the comparison between the Baseline file and the
Actual file appears in reverse color when you use one of the locating commands
to highlight it.
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In the Text window, you can:

= Scroll the Text window

= Change the widths of the text panes
= Use word wrap

For step-by-step instructions, search for each task in the Text Comparator Help.

Locating and Comparing Differences
To locate the first difference between the Baseline data and the Actual data:
= Click View > First Difference .
To navigate between differences, use the View commands.

The comparison starts in the upper left corner of the pane. The Comparator then scans
for differences by going across each row of text in order, as it would in a text editor.

When a difference is found using the View commands, the difference between the
Baseline file and the Actual file appears in reverse color.

The Alphanumeric verification point stores the specified verification method as part
of the test script command. For data files created by the Alphanumeric verification
point, the Comparator assumes a case-sensitive comparison, regardless of how it was
recorded. For numeric data, the Comparator assumes Numeric Equivalence as the
verification method.

Viewing Verification Point Properties
To view verification point properties:

= Click File > Verification Point Properties
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The Verification Point Properties dialog box shows the verification point type, the
name of the Baseline file, and the name of the Actual file.

Yerification Point Properties

General |Files I

Froperty | W alue |
Werification Point Type  &lphanumeric

Ok I Cancel Apply Help

Editing the Baseline File

When there are intentional changes to the application-under-test, you may need to
modify the Baseline file to keep it up-to-date with the developing application.

When editing the Baseline file, you can:
Edit the data.
Cut, copy, and paste data.
= Copy data from the Actual to the Baseline file.
= Replace the Baseline file.
Note: You cannot edit the Actual data file.

For step-by-step instructions on these tasks, search for each task in the Text
Comparator Help.

Saving the Baseline File
To save changes made to the Baseline file:
Click File > Save Baseline .

This command is enabled only if you have made changes to the Baseline file.

Using the Grid Comparator

Use the Grid Comparator to view and compare data captured when you use the
following verification points in a Rational Robot test script:
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= Object Data
* Menu

+ Clipboard

Note: Rational Quality Architect also uses the grid comparator to display verification

point information.

You can use the Grid Comparator to:

Review, compare, and analyze the differences between the Baseline data file and

the Actual data file.

*  View or edit the Baseline data file for a verification point.

To start the Grid Comparator, see Starting a Comparator on page 196.

The Main Window

The main window of the Grid Comparator contains the Grid window and the
Differences list. The Grid window contains the grids of data recorded in an Object
Data, Menu, or Clipboard verification point. The Differences list displays descriptions

of any items that failed during playback.
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The Grid Window

The Grid window has two panes: Baseline and Actual. The Baseline pane shows the
data file that serves as a Baseline file for a comparison. The Actual pane shows data
from the current playback. You can control the display of the Baseline and Actual files

by using the View commands.
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The grids in the panes show data in row and column format. Cells with a green
background contain data that passed the comparison between the Baseline file and
the Actual file. Cells with a red background failed the comparison.

You can set display options to control the Grid window. For more information, see
Setting Display Options on page 207.

Differences List

The Differences list displays the Actual items that failed during playback. It shows the
reasons why a verification point failed, and it displays icons to graphically illustrate
the failure type. If you click an item in the list, that item is highlighted in the grid. If
you are viewing a file with no differences, this section does not appear.

The following icons may appear in the Differences list:

Icon

Meaning

©

No differences found

Comparison failed

Item not found

Different sizes

@ o @ @

Key not found

To work in the Differences list:

+  Use the vertical scroll bar to scroll through the list of descriptions.

Select a description in the Differences list to highlight the failure in the Baseline
and Actual files.

Setting Display Options

You can set the following display options in the Grid Comparator:

»  Change the column widths.

+ Transpose the grid data.

= Synchronize the scroll bars.
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»  Synchronize the cursors.

For step-by-step instructions on these tasks, search for each task in the Grid
Comparator Help.

Locating and Comparing Differences
To locate the first difference between the Baseline data and the Actual data:
Click View > First Difference .
To navigate between differences, use the View commands.

You can also select a description in the Differences list to highlight that failure in the
Baseline and Actual panes.

In the grid panes, the comparison starts with the first data cell in the grid (the cell in
the upper-left corner). The Comparator then scans for differences by going down the
first column. At the end of the column the comparison goes to the top of the second
column, and so on.

When a difference is located, the Comparator highlights the area of difference using
reverse color and highlights the description in the Differences list. You can also select
a description in the Differences list to highlight that failure in the Baseline and Actual
files.

Verification points that have entire rows or columns selected compare the data in each
cell as well as the number of cells in the row or column. If the number of cells is
different, the Comparator highlights the row or column and italicizes the header
number or text. It also displays a red line around the header cell.

If the data displayed in the grid is larger than the window, you can use the scroll bars
to view other areas of the data, or you can resize the window.

Note: If a difference is highlighted in the Baseline file and the description in the
Differences list is Item cannot be found, it means that there is no difference to highlight
in the Actual file, since the item is missing there.

Viewing Verification Point Properties

To view verification point properties:
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= Click File > Verification Point Properties

Yerification Point Properties E
General | Filas |
Property I Walue I
‘erifization Pairt Type  Menu
Test Mernu States es
Test Menu Feyps Yes

“erification Method CazeSensitive
|dentification Method  Rows by location, Columns by title

Ok I Cancel I Appl | Help |

The Verification Point Properties dialog box shows the verification point type, the
name of the baseline file, the name of the actual file, the verification method, the test
menu states, test menu keys, and the identification method.

Using Keys to Compare Data Files

You can select the Key/Value identification method when you create Object Data or
Clipboard verification points in Robot.

For verification points that have the Rows by Key/Value identification method, you
can use the Grid Comparator to add or change keys in the Baseline file. As in a
relational database, keys can be used to uniquely identify a row for comparison.

You can add or change keys to determine what the important comparisons are in a
verification point and to possibly change a failed verification point into one that
passes.

If the value of the data in a key column changes, Robot will not be able to locate the
record, and the verification point will fail. You may then want to change the keys in
the Comparator to gain more insight into why the verification point failed.

If you have not specified keys that ensure uniqueness, the test can fail because Robot
may compare the selected record to a record that contains similar values but is not the
record that you want to test. You can experiment by changing the keys in the
Comparator to improve the predictability of the verification point.

If the database schema changes, you can change the keys in the Comparator to
identify new and unique columns.

To use keys to compare data files:
1 Click the name of a column in the Baseline file.

2 Click the right mouse button, or press CTRL+K to add or remove a key.
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The data in the Baseline and Actual files should be automatically compared again.
At this point you can evaluate the new key placement.

If a key column in the Baseline file has different data from the Actual file, the
Differences list displays Row not found: Row x and includes the value from the
Baseline key column.

If there are no key columns and the row data in the Baseline and Actual files does not
match exactly, the Differences list displays Row not found: Row where x and
includes each column name and value from the Baseline file.

Editing the Baseline File

When there are intentional changes to the application-under-test, you may need to
modify the Baseline file to keep it up-to-date with the developing application.

When editing the Baseline file, you can:

= Edit the data.

» Edit a menu item.

= Cut, copy, and paste data.
Copy data from the Actual to the Baseline file.
Save the Baseline file.

Note: You cannot edit the Actual data file.

For step-by-step instructions on these tasks, search for each task in the Grid
Comparator Help.

Saving the Baseline File
To save changes made to the Baseline file:
= Click File > Save Baseline .

This command is enabled only if you have made changes to the Baseline file.

Using the Image Comparator

Use the Image Comparator to open and view bitmap images captured when you use
the following verification points in a Rational Robot test script:

Region Image

Window Image
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You can use the Image Comparator to:

* Review and analyze the differences between the Baseline image file and the Actual
image file.
Edit the Region Image or Window Image verification points by creating masks on
the image.
Create OCR regions to read the text within a region.

= View images of unexpected active windows that cause a failure during a test
script’s playback.

To start the Image Comparator, see Starting a Comparator on page 196.

The Main Window

The main window of the Image Comparator contains the Image window, the
Mask/OCR List, the Differences List, and the status bar.
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The Image Window

The Image window has two panes: Baseline and Actual. The Baseline pane shows the
image file that serves as an expected file for a comparison. The Actual pane shows the
image from the current playback. You can control the display of both panes by using
the View commands.

The parts of the image that passed the comparison between the Baseline file and the
Actual file appear exactly as they were recorded. The parts of the image that failed the
comparison (that is, the differences) are shown as red regions.

You can move the image within a pane and zoom the image. For information, see
Moving and Zooming An Image on page 215.

Differences List

The Differences List displays a list of the items that failed during playback. The Left,
Right, Top, and Bottom columns represent the measurement of the sides of the
difference area, in numbers of pixels. The number in the Left column is the number of
pixels from the left margin to the left edge of the difference region. The number in the
Right column is the number of pixels from the left margin to the right edge of the
difference region. In the same manner, the Top and Bottom columns define the
number of pixels to the top and bottom edges of the difference region, from the top
margin.

To work in the Differences List:
+  Use the vertical scroll bar to scroll through the list of descriptions.

*  Select a description in the Differences list to highlight the failure in the Baseline
and Actual files.

Double-click an item in the list to cause the image to be positioned so that the
region is centered in the view. It will flash briefly and then become selected.

= The Difference list is sortable by column. The currently sorted column is indicated
with an asterisk. To sort by a different column, click the column header. The list is
sorted in ascending order of the selected column.

Mask/OCR List

Masks are used to hide the underlying masked area from comparison when test
scripts are played back. Any areas of the image that contain a mask will not be
compared when you play back a test script containing an Image verification point.

Robot uses OCR regions to read the text within a designated region and to compare it
in subsequent playbacks of the test script.
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The Mask/OCR List in the lower left pane of the main window lists any masks and
OCR regions being used in the verification point. When you select a mask or OCR
region in the list, it is highlighted in the Baseline and Actual files. This list works in
the same way that the Differences List works, as described in the previous section.
This section is empty if you do not have any masks or OCR regions defined for the
verification point.

The Left, Right, Top, and Bottom columns represent the measurement of the sides of
the mask or OCR region in number of pixels. This measurement works in the same
way as it works in the Difference List. The Comment column for masks contains
optional comments, which you can add by selecting a mask and clicking Edit > Mask
Properties . The OCR Text column for OCR regions contains the text in the region that
will be tested.

The Status Bar

The status bar at the bottom of the main window provides useful information as
you work with the Comparator. To show or hide the status bar, choose View >
Status Bar .

The message area in the left part of the status bar displays menu command
descriptions and operational messages, such as progress updates while the
Comparator is scanning the image for differences.

On the right side, there are four small panes for specific information:

ReadOnly — Indicates a read-only state. This happens if the current Baseline is not
displayed since the current Baseline is the only file that you can edit.

Load CBL — Indicates that the current Baseline is not being displayed. If you want to
make edits, click File > Load Current Baseline to display the current Baseline.

BLINK — Indicates that the Blink feature is turned on.

<zoom percentage> — Indicates the zoom percentage of the window. If you have the
original or normal view, the zoom percentage is 100%. If you have zoomed to some
percentage of the normal view, that percentage is shown. If you have fit the image to
the window, FITTED appears.

Locating and Comparing Differences
To display differences in the Baseline and Actual images:
Click View > Show Differences .

To locate the first difference:
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= Click View > First Difference .

When a difference is located, the Comparator flashes it briefly, centers the difference
in the panes, and then selects it in both panes.

To navigate between differences, use the View commands.

You can also select a difference in the Differences List to highlight that failure in the
Baseline and Actual images.

Changing How Differences are Determined

Each difference region represents a logical set of differing pixels—a cluster of differing
pixels close together. Depending on your preference setting, the Comparator
determines whether this region is close enough to the last one to be classified as either
the same or a different difference region. Every time the Comparator defines a new
region around a differing pixel, it determines whether the region is close enough to
any other previously defined region. If so, the Comparator combines the two
rectangular regions. Otherwise, the region becomes a new difference region.

To change how differences are determined:
1 Click Tools > Options .

Use this setting to specify how close is close enough when a new differing pixel
has been found.

2 Change the setting under Difference Regions . Move the sliding bar to choose
whether you want more or fewer difference regions to be created.

When you move the bar, the picture next to the slide is a representation of that
choice.

Changing the Color of Masks, OCR Regions, or Differences
To change the color of masks, OCR regions, or differences in the Image window:
1 Click Tools > Options .
2 Change the setting under Colors .

Masks — Select the highlight color for masks in the image. The masks are displayed
as a block of this color in the Baseline and Actual files. The default color is a light
green. Click Change to select a different color.

Differences — Select the highlight color for differences in the image. The difference
regions are displayed as a block of this color in the Baseline and Actual files. The
default color is a light red. Click Change to select a different color.

214 Chapter 9 - Using the Comparators



OCR regions — Select the highlight color for OCR regions in the image. The regions
are displayed as a block of this color in the Baseline and Actual files. The default
color is a light blue. Click Change to select a different color.

Moving and Zooming An Image
There are several ways to move the image within the Baseline and Actual panes:

= Use the horizontal and vertical scroll bars. Scrolling is synchronized if you are
viewing both files.

= Use the moving hand pointer. If you hold down the left mouse button anywhere in
the image that is not a mask or a difference region, the mouse pointer turns into a
hand. You can then use it to move the image around in the window.

Note: You can use the zooming commands to move around the image. You can zoom
in, zoom out, zoom by percentage, fit the image exactly to the window, or return to the
normal image size.

»  To zoom in on the image, click View > Zoom > Zoom In .

This zooms in on the image by a factor of 2. If you have a mask, OCR region, or
difference region selected when you use the Zoom command, the zooming is
centered on that region. If you do not have a region selected, the zoom is centered
on the entire image. You can use the command repeatedly to keep zooming into
the image.

»  To zoom out from the image, click View > Zoom > Zoom Out .

* To zoom the normal display of the image by a percentage, click View > Zoom >
Zoom Special and the percentage.

= To restore the image to its original size, click View > Zoom > Normal Size .
= To fit the image to the full size of the pane, click View > Zoom > Fit To Window .

Zoom factors always retain the image’s aspect ratio to ensure that text and images
appear without distortion. Fit To Window represents the largest zoom factor that can
display the entire image in the window while maintaining the image’s aspect ratio.

Viewing Image Properties
To view the properties of an image:
= Click File > Properties .

The Image Properties dialog box shows information about the image, including its
scale, color, size, and the creation date of the file.
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Working with Masks

You can create masks in the Image Comparator with the Edit > New Mask command.
Masks are used to hide the underlying masked area from comparison when test
scripts are played back. Any areas of the image that contain a mask are not compared
when you play back a test script that contains an Image verification point.

Use masks to ensure that certain regions are not tested. For instance, if your
application has a date field, you might want to mask it so that it will not produce a
failure every time the test script is played back. You can also apply masks to hide
differences that you determine were caused by intentional changes to the application,
so that they do not cause failures in future tests.

Since you can only edit the Baseline file, you cannot perform the following procedures
in the Actual file. However, when you select a mask in the Baseline file, the mask is
also selected in the Actual file. You cannot modify the mask in the Actual file—it is
shown there for convenience only.

You can do the following with masks:
» Display masks.

= Create masks.

*  Move and resize masks.

= Cut, copy, and paste masks.

= Duplicate masks.

»  Delete masks.

+ Automatically mask differences.

For step-by-step instructions, search for each task in the Image Comparator Help.

Working with OCR Regions

Robot uses Optical Character Recognition (OCR) regions to read the text within a
designated region and compare it in subsequent playbacks of the test script.

You can use OCR regions to verify proper operation of an application that
dynamically paints text in window areas or where the Actual text is difficult to obtain.
OCR regions are also valuable in situations where a text string’s font or weight may
change unexpectedly but go undetected using traditional verification methods. To
achieve the correct verification, you can define OCR regions on existing or
newly-captured Image verification points.

You can do the following with OCR regions:
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»  Create an OCR region.

*  Move and resize OCR regions.

= Cut, copy, and paste OCR regions.
Duplicate OCR regions.
Delete OCR regions.

For step-by-step instructions, search for each task in the Image Comparator Help.

Saving the Baseline File
To save changes made to the Baseline file:
= Click File > Save Baseline .

This command is enabled only if you have made changes to the Baseline file.

Viewing Unexpected Active Window

Robot is designed to respond to unexpected active windows (UAW) during test script
playbacks. An unexpected active window is any unscripted window appearing
during test script playback that interrupts the playback sequence and prevents the
expected window from being made active. An example of a UAW is an error message
generated by the application-under-test, or an e-mail notification message window.

You can view the unexpected window in the Image Comparator only if you have set
the option in Robot. In the GUI Playback dialog box in Robot, click the Unexpected
Active Window tab. Make sure that the Detect unexpected active windows and the
Capture screen image options are both selected. (For more information about setting
an unexpected active window option, see Using the Rational Robot manual.)

To open a UAW to view in the Comparator:
1 Start TestManager and open a log file containing a UAW.
2 Do one of the following in the Event Type column:
¢ Double-click an unexpected active window event.
o Select an unexpected active window event and click UAW.

The Image Comparator opens and that UAW appears.
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Part 3: Performance
Testing with Rational
TestManager






Planning Performance
Tests

This chapter introduces performance testing using Rational TestManager. It includes
the following topics:

About performance testing

Performance testing basics

Rational TestManager and performance testing
Planning performance tests

Implementing performance tests

Examples of performance tests

Analyzing performance results

About Performance Testing

Application developers, system testers, and system integrators use TestManager to
test multi-user client/server systems. TestManager can be used to add maximum
workload conditions to the network and server in a client/server environment,
thereby reducing the total testing time. With TestManager, you can coordinate
multiple computers as well as emulate multiple virtual testers from a single computer.

Performance tests that are run from TestManager play back test scripts with
instructions on performing actions on the tested server. This test script can come from
a number of sources:

You can record a test script in Rational Robot.

When you use Rational Robot to record a script, Robot records activities in a
session, and then automatically creates a test script that represents the user’s
interactions with the server, as well as all queries and responses.

For more information about recording a test script in Rational Robot, see the Using
Rational Robot manual.
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*  You can write a test script using any scripting language.

When you supply a test script in this way, you must write an adapter so that
TestManager recognizes the test script type. For more information, see the Rational
Test Extensibility Reference manual.

*  You can create a manual script that lists a virtual tester’s tasks.

Before you begin planning and developing performance tests, you should be familiar
with these TestManager concepts:

= Virtual testers

= Test scripts

= Test cases

»  Test plans

»  Scripting languages

* Local and Agent computers
* Suites

For more information about these topics, see Chapter 1, Introducing Rational
TestManager.

Performance Testing Basics

A performance test helps you determine whether a multi-client system is performing to
defined standards under varying loads and configurations.

Performance testing is a class of tests implemented and executed to characterize and
evaluate the performance-related characteristics of the tested server such as:

+ Timing profiles
= Execution flow
*  Response times
= Operational reliability and limits

Different types of performance tests, each focused on a different test objective, are
implemented throughout the software development life cycle (SDLC).

Early in the development lifecycle—in the architecture iterations—performance tests
focus on identifying and eliminating architecture-related performance bottlenecks. In
the construction iterations, performance tests tune the software and environment
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(optimizing response time and resources), and verify that the applications and system
acceptably handle high load and stress conditions, such as a large number of
transactions, clients, and/or volumes of data. Different types of performance tests are
suited to each iteration.

Performance tests usually involve loading the server with many virtual testers. For
example, you might have a timer associated with one virtual tester to find out how
much time a query takes when 1000 other virtual testers are sending requests to the
same server at the same time.

In addition, one or more functional testers can be included in a performance test to
observe what happens when many virtual testers are running against the same server.
Because functional testers measure client response times, they better represent what a
real user experiences when there is significant client processing or screen-painting
time associated with the user activity that you are measuring. Also, a functional tester
is a good cross-check for performance tester responses.

Types of Tests

The term performance testing includes the following types of tests:

»  Benchmark tests — Compares the performance of a new or unknown server to a
known reference standard, such as existing software or measurements.

= Configuration tests/performance profiling — Verifies the acceptability of the
server's performance behavior using varying configurations while the operational
conditions remain constant.

*  Load tests — Verifies the acceptability of the server's performance behavior using
varying workloads while the operational conditions remain constant.

= Stress tests — Verifies the acceptability of the server's performance behavior when
abnormal or extreme conditions are encountered, such as diminished resources or
an extremely high number of users.

+ Contention tests — Verifies that the server can handle multiple user demands on the
same resource (that is, data records or memory).

Performance generally is evaluated in steps. For more information about this
multi-level approach, see Analyzing Performance Results on page 237:

Benchmark Tests

Benchmark tests can provide a baseline of information on how a server is performing
under given conditions. An initial benchmark measurement can provide reference
point from which other performance details are evaluated.
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Benchmark tests can be as simple as determining what percentage of virtual testers
complete an operation in a given amount of time, or as diverse as helping you to
figure out why the remaining percentage of virtual testers did not complete the
operation in that same amount of time.

If a benchmark of performance is established for a given application, then you can
measure configuration, load, stress, and contention test results against this baseline to
evaluate relative performance.

Configuration Tests/Performance Profiling

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

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

»  Test for compatibility issues.

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

+ Learn how the application performs on each computer.

While you typically perform configuration testing with functional testers only, you
can also load your client/server system with performance testers to test the effects of
changing configurations on workload.

Load Tests

Load testing is designed to test client or server response times under varying
workload. 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 performance testers only (for measuring server response
times), or performance testers and functional testers (for measuring client response
times).
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Stress Tests

Stress testing is the process of running your client application under extreme
conditions to see if it or the server breaks under the strain. Examples of stress testing
include:

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

+ Having hundreds of virtual testers perform the same operation or a specific
combination of operations simultaneously.

Other types of stress on a system include insufficient memory, unavailable services or
hardware, or diminished shared resources on the server.

Stress testing helps you ensure that your client application or the server is able to
handle production conditions, where ineffective management of computer resources
can result in system crashes.

You can test the following types of stress conditions:

Stress condition Type of test

A large number of users performing the | performance
same activity simultaneously.

A few users continuously repeating the |functional
same action on the client application
hundreds or thousands of times or over
long periods of time.

A few users continuously repeating the |performance
same client requests to a server
hundreds or thousands of times or over
long periods of time.

Combinations of the preceding three performance and functional
conditions.

Contention Tests

Contention testing involves executing a combination of functional and performance
testers on one or more computers to simulate an actual user environment. For
example, you might have functional testers and multiple performance testers
accessing the same database to reveal problems such as locking, deadlock conditions,
and concurrency controls.
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Contention testing is often difficult to perform because it requires precise
coordination between virtual testers. In TestManager’s point-and-click environment,
you can conduct multi-computer tests in which functional and performance testers
wait for conditions to be satisfied on their own computers, or on other computers,
before they continue running. For example, you can have a functional tester on one
computer add a record to a database, and have a functional tester on another
computer pause before attempting to read the record until the first functional tester
finishes its test script.

If you want to run a contention test under heavy virtual tester conditions, you can use
performance testers to add to the load.

For more information on functional testing, see Chapter 6, Planning Functional Tests.

Local and Agent Computers

You coordinate the activities of all your test scripts from a single Windows NT
computer where TestManager is running. This is known as the Local computer. From
the Local computer, you create, run, and monitor suites.

During the execution of a test, you play back test scripts on the Local computer or on
computers that you have designated as Agent computers. You use an Agent computer
for the following performance testing situations:

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

*  Running test scripts on more than one computer —If you are running a functional test,
you can save time by running the test scripts on the next available Agent computer
instead of having the Local computer run all the test scripts. For this situation, the
test scripts must be modular and independent.

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

Suites

Typically, multiple test scripts and multiple computers are involved in a test. At
runtime, test script playback is coordinated by test suites that you design. These test
suites add an emulated workload to the server. You run these test suites from the
Local computer.

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

Performance testing with TestManager helps you discover and correct performance
problems before you deploy your application in the real world. With TestManager,
you have all of the tools you need to identify, isolate, and analyze performance

bottlenecks.

As an automated load testing tool, TestManager emulates one or many actual users
performing various computing tasks. By replacing users with virtual testers,
TestManager removes the need for users to manually add workload to the server.

Because TestManager lets you play back the activities of multiple virtual testers on a
single computer, you can run tests involving hundreds or thousands of virtual testers
on just a few computers—or on one computer.

Why Use TestManager for Performance Testing?

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

the following;:

Problem

TestManager Solution

Does the server perform correctly
under load?

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

Does the system meet scalability
requirements?

Determine the number of virtual testers a server can
support before the system is released.

What level of performance will the
client achieve? Can the server deliver
acceptable response times during
simultaneous access by large
numbers of virtual testers?

Measure the response times of server operations, as
seen by the client under varying transaction rates and
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
performance testers are running against it.

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

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

The error rate and error breakdown.
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Problem TestManager Solution

How do the access patterns of Run contention tests that analyze throughput and
database tables affect performance? |capacity under varying transaction rates, workload
When is table- or row-locking a mixes, and server configurations.

problem?

What was the percentage of Place reproducible workloads on the server to
improvement for client response objectively measure tuning efforts.

times after the last tunable parameter

change?

Which queries cause performance Isolate queries that perform poorly.

problems?

The TestManager Environment

TestManager enables you to run a suite in a distributed environment. This
environment consists of a single Local computer (on which you coordinate test
execution and play back test scripts), and zero or more Agent computers (on which
you play back test scripts).
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The following figure illustrates a typical TestManager configuration:
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The server can run under a variety of operating systems, and can be connected to the
Local and Agent computers over a TCP/IP network.

Planning Performance Tests

Testing the performance of a server typically involves loading the server with many

virtual testers. The objective is to find out how the server performs under the load.

Some of the performance questions you might want to answer are:

»  How many virtual testers can the server support under normal conditions?

= Are there any situations where server performance degrades suddenly under

normal conditions?

= How does the system perform when you exceed the normal conditions? In a

worst-case scenario, does the system degrade gracefully or does it break down

completely?

+  How does the system perform under varying hardware configurations?

The following sections discuss the key steps that are involved in planning a test.

Planning Performance Tests
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Testing Response Times

TestManager lets you measure various indicators of performance. Whereas
distributed functional testing measures correctness in terms of straightforward
pass/fail responses, performance testing also measures time—for example:

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 server response time, or both.

Setting Pass and Fail Criteria for Performance Tests

Because performance can be subjective, it is essential that you identify the features to
be tested and the criteria that will determine whether performance passes or fails. The

pass or fail criteria often involves a range of acceptable response times. For example,
you could define the following as an acceptable response time:

For 100 virtual testers, 90% of all transactions have an average response time of 5
seconds or less. No response time can exceed 20 seconds.

For 500 virtual testers, 80% of all transactions have an average response time of 10

seconds or less. No response time can exceed 45 seconds.

Identifying Performance Testing Requirements

When planning a performance 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: Windows 2000, NT, 98, 95, or Me computers; network
computers; or Macintosh or UNIX workstations

Databases that will be accessed

Applications that will be running

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

The size of the test databases and other test files to accurately represent the real
workload

The distribution of data across the server to prevent I/O bottlenecks

If you are testing a database, the settings of key database parameters
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Designing a Realistic Workload

If you are testing performance, it is essential that your model accurately mirror the
workload at your site. Therefore, you must determine the types of transactions that
occur at your site.

For example, do users query the database and update it occasionally, or do they
update it frequently? If they update the database frequently, are the updates complex
and lengthy, or are they short?

When designing the workload, consider these issues:

The workload interval — The period of time the workload model represents.

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 could vary the number of virtual testers to understand how
response time degrades as the workload increases.

It is best to change only one variable at a time. Then, if performance changes with
the next test, you know that the change was caused by that one variable.

You set test variables when you set up a suite. For more information, see Chapter
4, Implementing Tests.

Virtual tester classifications - You categorize the virtual testers into groups based
on the types of activities they perform.

For each group, you identify the number of virtual testers or the percentage of
overall virtual testers. For example, you could group 20% of the virtual testers into
Accounting, 30% of the virtual testers into Data Entry, and 50% of the virtual
testers into Sales.

You set up user groups within a suite. However, you should keep these user
groups in mind as you plan the test scripts to be associated with the test. The test
scripts should accurately reflect the actions of realistic user groups. For
information about setting up user groups, see Inserting User Groups into a Suite on
page 246.

User work profiles — The set of activities that the virtual testers perform and the
frequency with which they perform them. The virtual tester actions should mirror
the mix of tasks that the users actually perform as closely as possible.

For example, if the Sales user group access the database 70% more than the other
two groups, be sure that the workload reflects this.
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User characteristics — Determine how long a virtual tester pauses before executing
a transaction, the rates at which the transaction is executed, and the number of
times a transaction is executed consecutively. It is important to model the real 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.

Use delays and think times to model the virtual tester characteristics. For more
information about delays, see Inserting a Delay on page 263. For more information
about think times, see the Using Rational Robot manual.

When designing a workload model, make sure to consider factors such as these to
ensure an accurate test environment.

Taking the time to consider these issues will save you time in the long run. The more
clearly defined your testing goals are, the more quickly you can achieve them.

Implementing Performance Tests

Once you have chosen the pass and fail criteria, hardware and software requirements,
and workload model, you are ready to create test scripts and set up the tests. Some
issues to consider during this phase of the process are:

The termination conditions  — If one virtual tester fails, should the test stop or
should it keep running?

If you are implementing a large number of virtual testers and a few fail, generally
the test can continue. However, if a virtual tester that performs a fundamental task
(such as setting up the database) fails, the test should stop.

You set termination conditions in the suite. For more information about setting
termination conditions, see Controlling How a Suite Terminates on page 99.

The stable workload — Should the test wait until all virtual testers are connected, or
should the test begin running immediately?

If you are trying to measure the response time for virtual testers, you probably
should wait until all testers are connected before the actual testing begins.

You define a stable workload for reporting purposes in the Performance report.
For more information, see Reporting on a Stable Load on page 321.
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= The applications that you will test ~ — It is not cost-effective to test all of your
applications. Spending time and resources testing an application that has little
effect on overall performance takes away from the time spent testing critical
applications. You must consider this balance when planning and designing tests.

In general, you should identify the 20% of the applications that generate 80% of the
workload on your system. For example, you might not want to include an
application that updates a database at the end of the year only.

* The database on which you will run the test - Decide whether you want to run the
test on the production database or a test database. Running tests on production
systems in current use may yield incorrect results as the effect of the regular user
load is not included in the workload model.

Examples of Performance Tests

This section summarizes some typical performance tests. Each test objective is
accompanied by a table that lists the key elements to consider when defining such a
test. The tables are intended only as a guide; they do not attempt to define all of the
possible elements you can include in your performance tests.

Number of Virtual Testers Supported Under Normal Conditions

Suppose you want to determine the number of virtual testers that a server can
support, to ensure that the system can meet your scalability requirements. How many
virtual testers can the system support before the response is unacceptable?
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For example, you estimate that a database system supports 500 virtual testers. You
could plan to run the test with 300, 400, 500, 600, and 700 virtual testers concurrently
performing multiple tasks. The following table shows the key elements you might

include when designing the test:

Test Scripts

Suite

Reports

A test script to initialize
the database.

A test script to log virtual
testers in.

A test script for each
virtual tester task:

= adding records
= deleting records
* querying the database

* running payroll reports

A fixed user group with one
virtual tester. This virtual
tester logs in, initializes the
database, and sets an event
indicating that the database
is initialized.

A scalable user group with
many virtual testers. This
group logs in and waits until
the event is set. It then
executes the scenario.

A scenario that contains:

* a selector to randomly
select a test script

A testlog to show whether
all virtual testers in the
suite successfully ran to
completion.

A Command Status report
to show whether the
server completed its
requests successfully.

Performance reports for
each suite run: 300, 400,
500, 600, and 700 virtual
testers.

A Compare Performance
report comparing the

output of all five

* a test script for each
Performance reports.

virtual tester task

Incrementally Increasing Virtual Testers

A common requirement in performance testing is to model what happens across a
span of time as different virtual testers perform their work. For example, suppose you
want to test how your server performs early in the morning when people are starting
their day. You also want to know how the server handles an increasing workload
during the day and particularly at times of peak load.

With TestManager, you could model this type of workload by incrementally loading
virtual testers. You would start by developing a model of the workload that you want
to test. For example, write down the frequency and volume of use of your
applications. Then, when setting up your suite:

1 Schedule different user groups to start at different times over the life of the suite.

2 For each user group, set the number of virtual testers that run the test script and an
iteration count (optional) as appropriate for your test.

By layering the start time and iteration count of your virtual testers, you build up load
incrementally. You also can add spikes of load at specific times in your suite run.
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The following describes a sample test that represents overlapping shifts:

*  You start a suite with 100 virtual testers. This group of virtual testers represents the

early shift of entry clerks repeating the same group of order entry transactions

over and over, so you should set each virtual tester to run many iterations of the

transaction; you should set enough iterations to keep this group of virtual testers
running the test script until the suite ends. You may have to experiment to
determine how many iterations you need.

= Through a suite, set a Delay. The Delay type might be from the start of the suite, or it
might begin at a certain time of day. When the delay is over, 200 new virtual testers
begin. This is the next shift of entry clerks which overlaps the first shift.

»  During the combined shift, which represents peak load, 300 virtual testers perform
transactions repeatedly.

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

Test Scripts

Suite

Reports

A test script to initialize
the database.

A test script to log virtual
testers in.

A test script for each
virtual tester task:

* adding records
* deleting records
* querying the database

* running payroll reports

A fixed user group with one
virtual tester. This virtual
tester logs in, initializes the
database, and sets an event
indicating that the database
is initialized.

A fixed user group with 100
virtual testers. Each virtual
tester logs in and waits until
the event is set. Each virtual
tester then executes many
iterations of the scenario.

A fixed user group with 200
virtual testers that delays for
2 hours. Each virtual tester
then logs in, checks that the
event is set, and executes
many iterations of the
scenario.

One scenario that contains:

* a selector to randomly
select a test script

* a test script for each
virtual tester task

A testlog to show whether
all virtual testers in the
suite successfully ran to
completion.

A Command Status report
to show whether the
server completed its
requests successfully.

Two Performance reports:

* One report on the time
period from the start of
the run until 2 hours
have passed.

* One report on the time
period from 2 hours
until the end of the run.

A Compare Performance
report comparing the
output of both
Performance reports.

Examples of Performance Tests
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How a System Performs Under Stress Conditions

Stress testing can be understood as a relentless attempt to cause a breakdown in the
server. Use a stress test when you suspect that there are some weak areas of the server,
which may break down completely or diminish responsiveness when an operation is
performed a high number of times or over a long period of time.

Since stress tests involve multiple simultaneous operations (such as sending
hundreds of queries to the server at the same moment), virtual testers provide the
most practical and effective means of performing this type of stress test. Running test
scripts continuously helps you understand the long-term effects of running the
application under stressful conditions.

In a simple stress test, you could create a test where virtual testers perform the same
operation continuously and repeatedly for hours on end. Your test might involve:

+ Inserting thousands of records into a database.
= Sending thousands of query requests to a database.

The following table summarizes a sample stress test:

Test Scripts Suite Reports

A test script to initialize | A fixed user group with one | A testlog to show whether
the database. virtual tester. This virtual all virtual testers in the
tester logs in, initializes the | suite successfully ran to
database, and sets an event | completion.

indicating that the database
A test script for each is initialized.

virtual tester task:

A test script to log virtual
testers in.

A Command Status report
to show if the server

A scalable user group with behaved correctly, even

* adding records 1000 virtual testers. Each under stress.

* deleting records virtual tester logs in and Performance reports for
waits at a sync point. When each suite run: 900, 1000,

. all the Vir.tual testers are and 1100 virtual testers.
* running payroll reports | synchronized, each virtual |13 oo parformance reports

.tteste:. execuftcf}i many show when the system
iterations of the scenario. starts to degrade, and

One scenario that contains: ensure that the
degradation is graceful.

* querying the database

* a selector to randomly
select a test script A Compare Performance
report comparing the
output of each
Performance report.

* a test script for each
virtual tester task
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How Different System Configurations Affect Performance

TestManager lends itself well to configuration testing because of the way a suite is
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 want to find the network card with which the system performs best.

The following table summarizes a sample configuration test for 100 virtual testers:

Test Scripts Suite Reports

A test script to initialize A fixed user group with one | A testlog to show whether
the database. virtual tester. This virtual all virtual testers in the
tester logs in, initializes the | suite successfully ran to
database, and sets an event | completion.

] indicating that the database
A test script for each is initialized.

virtual tester task:

A test script to log in
virtual testers.

A Command Status report
to show if the server

) A fixed user group with 100 | returned expected

* adding records virtual testers. Each virtual | responses, even under

» deleting records tester logs in and waits until | stress.

the event is set. Each virtual
tester then executes many

= running payroll reports | iterations of the scenario.

Performance reports for
each suite run on each
configuration.

* querying the database

One scenario that contains: AC ompare Performance

* a selector to randomly report comparing the
select a test script output of each

* 3 test script for each Performance report.

virtual tester task

Analyzing Performance Results

TestManager 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 which data is important to you.

Firs, you should check that your data is statistically valid. To do this, run a
Performance report and a Response vs. Time report on your data.

Note: At the end of a suite run, if the log information is appropriate and complete,
TestManager runs the Performance and Response vs. Time reports automatically.
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The Performance report includes two columns: Mean and Standard Deviation. If the
mean is less than three times the standard deviation, your data might be too dispersed
for meaningful results.

The Response vs. Time graph shows the response time versus the elapsed time of the
run. The data should reach a steady-state behavior rather than getting progressively
better or worse. If the response time trend gets progressively better, you might be
including login time in your results rather than measuring a stable load. Or the
amount of data accessed in your database may be smaller than realistic, resulting in
all accesses being satisfied in cache.

After you are satisfied that your sample is valid, start analyzing the results of your
tests. When you are analyzing results, use a multi-level approach. For example, if you
were driving from one city to another, you would use a map of the United States to
plan an overall route, and a more detailed city map to get to your destination.
Similarly, when you analyze your results, you should first start at a macro level and
then move to levels of greater detail.

The following sections summarize the different levels of detail that you can use to
analyze the results of your tests. For more information on performance testing
reports, see Chapter 13, Reporting Performance Testing Results.

Comparing Results of Multiple Runs

The first level of analysis involves evaluating the graphical summaries of results for
individual suite runs and then comparing the results across multiple runs. For
example, examine the distribution of response times for individual virtual testers or
transactions during a single suite run. Then compare the mean response times across
multiple runs with different numbers of virtual testers.

This first-level analysis lets you know whether your performance goals are generally
met. It helps identify trends in the data, and can highlight where performance
problems occur—for example, performance might degrade significantly at 250 virtual
testers.

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

Comparing Specific Requests and Responses

The second level of analysis involves examining summary statistical and actual data
values for specific virtual tester requests and system responses. Summary statistics
include standard deviations and percentile distributions for response times, which
indicate how the system responses vary by individual virtual testers.
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For example, if you are testing a SQL database, you could trace specific SQL requests
and corresponding responses to analyze what is happening and the potential causes
of performance degradation.

For second-level analysis, you could:

1 Identify a stable measurement interval by running the Response vs. Time report
and obtaining two timestamps. The first timestamp occurs when the virtual testers
exit from the startup tasks. This is the timestamp of the last virtual tester who
starts to do “real” work: adding records, deleting records, and so on. The second
timestamp is the first virtual tester 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 Performance, and Command Usage 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
useful 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 concept of statistical significance
to help discern 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 randomness, the difference is statistically significant.

To perform a third-level analysis, run the Performance and Response vs. Time reports.
Some of the measurements to consider during third-level analysis are:
*  Minimum - The lowest response time.

= Maximum — The highest response time.
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= 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 — A value that is much higher or lower than the others in the data.

For example, System A and System B both have a mean response time of 12
milliseconds (ms). This does not necessarily mean that the system response is the
same. Further evaluation of the results reveal that System A has response times of 11,
12,13, and 12, and System B has response times of 1, 20, 25, and 2. Although the mean
time is the same (12 ms), the minimum, maximum, and standard deviation are all
quite different.

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

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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TestManager lets you match CPU, memory, and disk utilization metrics with virtual
tester response time data. You can monitor your computer resource usage during a
suite playback and then graph this usage data over the corresponding virtual tester
response times, to determine whether imbalance in the hardware resources is causing
slow response times.

For more information about running the Response vs. Time report, see Mapping
Computer Resource Usage onto Response Time on page 323.
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Creating Performance
Testing Suites

This chapter describes how to design performance testing suites. It includes the
following topics:

= About suites

* Creating a suite

* Inserting user groups into a suite

» Inserting test scripts into a suite

= Inserting other items into a suite

= Using events and dependencies to coordinate execution

= Executing suites

About Suites

A suite shows a hierarchical representation of the workload that you want to run. It
shows such items as the user groups, the number of users in each user group, which
test scripts the user groups run, and how many times each test script runs.

Through a suite, you can:

*  Run test scripts and test cases.

= Group test scripts to emulate the actions of different types of virtual testers.
»  Set the order in which test scripts run.

= Synchronize virtual testers.
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The following simple suite shows three user groups: Accounting, Data Entry, and
Sales.

&l Doc Sample - Rational TestManager - [Stiess Test 27]
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In this suite:

= The Accounting user group runs two test scripts: one calculates payroll hours and
one calculates payroll taxes.

» The Data Entry user group runs five test scripts: one logs in, one initializes
database options, and three change database records.

+ The Sales user group runs three test scripts: one logs in, one initializes database
options, and one reads database records.

The examples in this chapter show VU test scripts. A suite, however, can contain GUI
scripts, VU scripts, VB scripts, Java scripts, or other user-defined test script types. For
more information on defining other test script types and using them in TestManager,
see the Rational TestManager Extensibility Reference manual.
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Creating a Suite

A suite enables you to not only run test scripts, but more importantly, to emulate the
actions of virtual testers adding load on a system. A suite can be as simple as one
virtual tester executing one test script, or as complex as hundreds of virtual testers in
different groups, with each group executing different test scripts at different times.

You can create a suite in several different ways. You can create a new suite:
+  Using the performance testing suite wizard.

+ Using the functional testing suite wizard.

= Based on an existing suite of any type.

= Based on an existing Robot session.

= Using a blank performance testing suite.

» Using a blank functional testing suite.

To create a new suite using any of these methods:

= (Click File > New Suite .

Hew Suite E

— Create a new suite Lsing

| 1
" Functional Testing Wizard

" Existing session
" Exigting suite
" Blank Performance Testing suite

" Blank Functional Testing suite

[~ Dan't show in future

0k I Cancel | Help |

The following sections explain how to insert user groups, test scripts, and other items
into a suite so you can run it.

About Creating a Suite from a Wizard

If you are new to testing, using the suite wizards may be the easiest and fastest way to
create a working test. Each wizard guides you through the process of creating a suite.

When you create a suite using the performance testing wizard, TestManager helps
you choose the computer on which the test will run and helps you associate scripts
that become the basis for the test.
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When you create a new suite using the functional testing wizard, TestManager helps
you choose test cases and scripts that become the basis for the test.

Note: When you create a new suite using the wizards, you must have valid test scripts
available for use in the suite. For information on recording test scripts, see the Using
Rational Robot manual. For information on other test script types, see the Rational Test
Extensibility Reference manual.

About Creating a Suite from a Session

If you have recorded a session in Robot, you can play back the test scripts in the
session through TestManager.

When you create a suite from a session and then run the suite, you execute all of the
client/server requests that you recorded during the session, in the order in which you
recorded them.

Creating a suite from a session saves you from having to add individual test scripts to
the suite. For example, suppose you record the test scripts Connect, Query, and
Disconnect in a recording session named DBQuery. To run the test scripts in a suite,
you could either add each test script to the suite in the order in which you recorded
them, or you could create the suite from the session DBQuery.

Creating a suite from a session maintains the scripts in the order in which you
recorded them originally. If you want to maintain this order, you should create the
suite from the session. If you want more flexibility of placement of scripts in a suite,
you should add the test scripts individually. For information about adding test scripts
to suites, see Inserting Test Scripts into a Suite on page 249.

Inserting User Groups into a Suite

A user group is the basic building block for all performance testing suites. A user
group is a collection of virtual testers that perform the same activity. For example, the
suite on page 244 contains three user groups: Accounting, Data Entry, and Sales.
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To insert a user group into a suite:

From an open suite, click Suite > Insert > User Group .

Run Properties of User Group E

Mame:

I.&ccounting

— Usger Count
take uger count:

" Fired
[Hurater: 1 E

Percentage: |2|:| 4

— Computers

Local computer j

HMultiple Computers... |

QK I Cancel | Help |

Note: The name of a user group cannot be identical to the name of a shared variable, a
test script, or the following reserved words: MASTER, ALL, ASSI GN, TO, THRU, END,

UNI ON, DELAY, del ay, shar ed, SHARED, SYC, DLB_FREQ DLB_TI ME, PERMUTE, TSI DX,

Cl DX, TC_START, TC_END.

When you add a user group to a suite, you must specify whether the group contains
fixed or scalable virtual testers:

Fixed — Specifies a static number of virtual testers. Enter the maximum number of
virtual testers that you want to be able to run. For example, if you enter 50 virtual
testers, you can run up to 50 virtual testers in the Sales group each time you run a
suite.

Typically, you assign a fixed number of virtual testers to user groups that do not
add a workload. For example, one virtual tester could run a Warmup test script to
open a database for the virtual testers, and another virtual tester could run a
Shutdown test script to restore and close the database.

Scalable — Specifies a dynamic number of virtual testers. Type the percentage of
the workload that the user group represents. For example, the Accounting group
might represent 20 percent of the virtual testers, the Data Entry group might
represent 30 percent of the virtual testers, and the Sales group might represent 50

Inserting User Groups into a Suite 247



percent of the virtual testers. Each time you run a suite, specify the total number of
virtual testers that will run; TestManager distributes the virtual testers among the
scalable user groups according to the percentages you specify.

When you define a user group, you must also specify the computer where the user
group runs. The default computer is the TestManager Local computer, but you can
specify that the user group runs on any defined Agent computer.

Typically, you run the user group on an Agent computer if:

* A performance test requires specific client libraries, or a functional test requires
specific software that is on a specific Agent computer. The user group must run on
the computer that has the libraries or software installed.

= A functional test is designed for a particular computer.

Note: Copy any custom-created external C libraries, Java class files, or COM
components necessary for the test to the Agent computer.

You can also distribute the virtual testers among multiple computers. Typically, you
run a user group on multiple computers if you have:

= A functional test that must execute as quickly as possible. You can save time by
running your virtual testers simultaneously on different computers.

= Alarge number of virtual testers, and the Local computer does not have enough
CPU or memory resources to support this workload. You can conserve resources
by running fewer virtual testers on each computer in the distribution.
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To distribute the virtual testers in a user group among multiple computers:

= Click Suite > Insert > User Group , and then click Multiple Computers .

Multiple Computers

— Computer:
Computers in the project:

Computer | =
B Local computer
= QaTest]
B Qitest2
= QaTestd
= QaTestd

KN

Mame or IF Address: I
wigight: |1 _l:

facld to List |

— Selected computers

Computer | Weight | ffayve Up
= Local computer 1

I mve Do

Bemove

s

,TI Cancel | Help |

Inserting Test Scripts into a Suite

After you insert user groups into a suite, you add the test scripts that the user groups
run. The suite on page 244 shows the test scripts associated with each user group. The
Accounting group runs two test scripts, the Data Entry group runs five test scripts,
and the Sales group runs three test scripts.

Note: You cannot mix GUI and VU test scripts in a user group. You can, however, mix
other test script types.
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To insert a test script into a suite:

*  From an open suite, select the user group to run the test script, and then click
Suite > Insert > Script .

Run Properties of Test Script B
Test script source: IVU - [Rational Test Datastors) j

Test script name: ||

— Select
Huery: | standard - Mew...
M ame | Script Type | Deseiiption | =
Calculate Hours VU

Calculate Taxes WU

Delete Record WU
Initialize Options WU
Lagin WU
Lagout YU
todify Record YU
Fead Record WU
Select All
" Precaondiion
— General

Ewent: I

Iterations: I'I _I:j Delay between iterations: ID _I;' Seconds

i Scheduling methad

Method: |<N0ne> vl
Dependencies: I j Multiple Dependencies...
(K I Cancel | Eroperties... | Help |

Preconditions

When you specify a test script, suite, or test case to be included in a suite, you can
specify that the item is a precondition for the remainder of that suite sequence. This
means that the test script, suite, or test case must complete successfully during the
suite run for subordinate items in the suite sequence to run.
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To set a precondition on a test script, suite, or test case:

* Right-click the test script, suite, or test case to which to apply the precondition and
select Run Properties .

Note: Preconditions for test scripts, test cases and suites, within suites are different
from preconditions and postconditions on test cases as discussed in Chapter 4,
Implementing Tests.

Since suites can be complex and contain subordinate suites, test cases, and user
groups, preconditions apply to their immediate sequence of events. For example, a
suite includes two subordinate suites, each of which contain a setup type of script
(logging on to a network, for example) and several test cases. If in the first suite a
precondition is applied to a set up script and the script fails, TestManager skips all
remaining actions (test cases) within that subordinate suite only. The suite resumes at
the beginning of the next suite (or whatever is next in the larger suite).

Although preconditions are most commonly applied to test scripts, they also can be
applied to test cases and suites within a suite. The precondition property applies only
to the specific instance of the item in the suite. For example, if a test script is used
multiple times within a suite, preconditions must be set for each instance of the test
script individually.

Unlike events or dependencies, when a precondition is applied to a test script, suite,
or test case, that item must pass for subsequent items in that section of the suite to
continue.

Preconditions on test scripts, test cases, and suites can be used to ensure that the
precondition of a test case is met correctly. For more information on test case
preconditions and postconditions, see Chapter 3, Designing Tests.

Inserting Other Items into a Suite

A suite requires only user groups and test scripts to run. However, a suite that
realistically models the work that actual users perform is likely to be more complex
and varied than this simple model. A realistic suite might also contain test cases,
subordinate test suites, scenarios, selectors, delays, synchronization points, and
transactors to represent a variety of virtual tester actions.

In addition to the items that you can add to a suite in TestManager, you can add
certain features to a test script only through Rational Robot. These items—timers,
blocks, and comments—are discussed in detail in the Using Rational Robot manual.
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Inserting a Test Case into a Suite

A test case, as discussed in Chapter 1, is a testable and verifiable behavior in system. It
can include:

= Test inputs — the defined test requirement, possibly including Rational
RequisitePro documents, Rational Rose models, or other kinds of items.

= Execution conditions — where, what, and how the input is tested, such as the
operating system on the target computer.

= Expected results — the actual behavior to be verified.

The behavior can be as varied as a simple mouse click or a combination of server
response times.

To insert a test case into a suite:
+  From an open suite, click Suite > Insert > Test Case.

Run Froperties of Test Case

Test Caze Name: I

— Select

by | Test Plan 1

¥ Fepor test case results ™ Precondiion

— General
Ewent: I

Iterations: I‘I e | Delay between iterations: ID _I:j Seconds

— Scheduling method

Iethod: I <MNane> vl

erendencies:l d ultiple Dependencies... |

[k Broperties... Help |
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A test case can be considered configured, depending on its properties.

= Test cases define a behavior to be verified in the system. Test cases are not system
dependent; they can be run on a system with any configuration.

= Configured test cases not only define a behavior to be verified in the system, but
also specify the setup of the system on which the behavior will be verified. For the
test criteria to be met and verified, the system on which the test case runs must
exactly match the defined configuration.

Test cases can be included in suites for a number of reasons. Using a test case as a
building block lets you create a test that can be used and applied in a variety of
different ways depending on the resources specified at runtime. This can be useful for
a set of test cases run on a regular basis. When you include configured test cases in
suites, TestManager pairs available systems with matching configurations for you at
runtime. Thus different configured test cases may run each time depending on system
availability, simulating variations and randomness in system use.

Preconditions can be applied to test cases. For information on preconditions, see
Preconditions on page 250.

To set a precondition on a test case:

= Right-click the test case, and then select Run Properties .

Inserting a Suite

For maximum flexibility and power, TestManager allows you to insert a complete
computer-based suite into another suite. This allows you to use suites as building
blocks of tests just as you would any other suite item.

Note: You cannot place a user group-based performance suite into another suite. In
addition, computer group-based functional suites placed into a suite must have been
created with the Prompt for resources option selected for the computer group.
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To insert a suite into a suite:

* From an open suite, click Suite > Insert > Suite..

Run Properties of Suite [ %]
Suite name: I
— Select
Luerny: I Standard j Mew
Mame | Description |

Smoke Test 2

B |
Laeneral

™ Precondition

=1 Delay betweer iterations: IU _I:j Seconds

Ewent: I

Iterations: 1

— Scheduling method

Method: |<N0ne> vl
Dependencies: I j Iultiple Depetdencies. . |
(K I Cancel | Eroperties... | Help |

Using suites as building blocks is particularly helpful when you are creating a large,
complex tests, or when you are creating multiple tests that perform several duplicate
functions. You can create and check a smaller suite, then insert it to any other suite.
You save time by not having to redefine the same test assets in each separate suite.
Any change made to a suite is replicated in every instance of that suite, thus making

suites easier to maintain.

Preconditions can be applied to suites. For information on preconditions, see

Preconditions on page 250.

To set a precondition on a suite:

= Right-click the suite, and then select Run Properties .
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Inserting a Scenario

A scenario lets you group test scripts together so they can be shared by more than one
user group. If you have a complicated suite that uses many test scripts, grouping the
test scripts under a scenario has the added advantage of making your suite easier to
read and maintain.

You define a scenario in the Scenarios section of the suite by creating a scenario and
then inserting items within it. To make a user group execute a scenario, you insert the
scenario name in a user group. Otherwise, the scenario is not executed.

In the suite on page 244, both the Data Entry and the Sales user groups run the test
scripts Login and Initialize Options. You can simplify this suite by storing both test
scripts in a scenario. The following suite shows the test scripts Login and Initialize
Options grouped under the Set Up Database Application scenario:

0 Doc Sample - Rational TestManager - [Stress Test 27] [_ O] <]
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To create a new scenario:

= From the Scenarios section of the suite, click Suite > Insert > Scenario

FRun Properties of Scenario E

MHame: ISet IUp D atabaze Applicatior]

Ok I Cancel | Help I

To insert a scenario into a suite:

»  Click where you want to place the scenario, and then click Suite > Insert > Scenario

Run Properties of Scenario E
Marne: ISet Up Database Application j

Iterations: |1 _Ij

Ewent: ||

] I Cancel | Help I

After you have created the scenario and before you add the scenario to a user group, it
is a good idea to populate the scenario. A scenario requires only test scripts to run.
However, like a user group, a realistic scenario may also contain selectors, delays,
synchronization points, and transactors. A scenario can even contain other scenarios.

Suite or Scenario?

The results of inserting a suite or scenario into a suite are similar. But each has
advantages and disadvantages.

= Use a suite when you want to reuse a series of events in a variety of suites, and you
want to be sure that any change made to that series of events filters to all instances
of the suite containing those events, across multiple suites. Suites are reusable
among different suites.

= Use a scenario when you want to reuse a series of events within a suite, and you
want to be sure that any change made to that scenario filters to all instances of it
within a suite. Scenarios are not reusable among different suites.

For example, you could create three suites: one for testing accounting functions, one
for testing data entry functions, and one for testing sales functions. Each suite needs
to have virtual testers log in to a database to perform tasks. Yet within each suite,
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tasks unique to the suite need to be repeated. You could use a suite for log in that
could be inserted in each suite, but within each suite, use a scenario for the repeated
functions unique to the suite.

Inserting a Selector

TestManager allows you to set suite items to run in different sequences by setting a
selector. A selector provides more sophisticated control than running a simple
sequence of consecutive items in a suite. A selector tells TestManager which items
each virtual tester executes, and in what sequence. For example, you might want to
repeatedly select a test script at random from a group of test scripts. A selector helps
you to do this.

To insert a selector into a suite:

= Select the user group or a scenario that will contain the selector, and then click
Suite > Insert > Selector.

Run Properties of Selector

~ Tup

 Parallel

" Random with replacement
€ Random withaut replacement
" Dynamic load balancing for time

" Dynamic lnad balancing for frequency

Mumber to repeat |1 _I:j

Ewvent: I

Ok I Cancel | Help
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Consider the following suite, which does not contain any selectors:

&k Doc Sample - Rational TestManager - [Stress Test 2°] H=
Eile Edt ¥iew Sute Heports Tool Window Help == x|
=
2 g [Buid 1 Log [Stiess Test Users 1802 Change Log..
Log Folder [Beaut Viewlog | Ped | FRew | staws | Usae |
ASeSEe JeRn(pals s |pans [l » 8 - i % @
2 B e e D
———————————|x [ I Event Dependencies
g1 = 8 b
2 Computer Lists = --ggl Accounting : 20.0007%
o Caloulate Hours: 1 timefs)
- Calculate Takes: 1 time(s)
E| 9B Data Bty 30.000%
o [HHD Set Up Database Application: 1 time(s]
: Add New Record: 1 timefs]
= Modify Record: 1 time(s]
. Delete Record: 1 fimels)
[=1-8 % Sales: 50.000%
HH Set Up Database Application: 1 time{s)
Read Record: 1 time(s)
E| -0 Set Up Database Application
Login 1 time(s)
Initialize Optiohs: 1 time(s)
& Be. IE_] B
|Ready [admin | Curmently Gelected Filter i

When you run the suite with 50 virtual testers, TestManager assigns 10 virtual testers
to Accounting, 15 virtual testers to Data Entry, and 25 virtual testers to Sales (based on
the specifications of the scalable user groups). All 50 virtual testers start executing test
scripts at the same time.

*  The 10 Accounting virtual testers run each test script in the order in which the test
script appears in the suite: first Calculate Hours and then Calculate Taxes.

= The 15 Data Entry virtual testers run the Set Up Database Application scenario and
then run the Add New Record, Modify Record, and Delete Record test scripts in
the order in which the test scripts appear in the suite.

+ The 25 Sales virtual testers run the Set Up Database Application scenario and then
run the Read Record test script.

However, suppose your Data Entry virtual testers actually add records, delete
records, and modify records randomly. Furthermore, they do not perform these tasks
with the same frequency. For every record they delete, they modify seven records and
add two records.
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To make your user group reflect this behavior, insert a Random selector into the Data

Entry user group. The following suite shows the Data Entry user group set up to
select test scripts randomly without replacement.
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Eile Edt “iew Suite Hepots Tooks

[_ D[]
‘window Help
x|
2 puid IBuiId 1 Log ISllass Test Users 15 #05 Change Log... |
Log Folder |Default “igw Log | Perf | Resp | Status | Usage I
=] b S0l b “ g Ao L =
AS85 @ | e (08 sax||Frdan [l 8 oz % B
L RRER BN R
———=
-4 Suites
(2 Computers Suite: Event De
(23 Computer Lists [} 8 & User Graups
9B Accounting: 20 000%
=] $ % Data Entry: 30.000%
-0 SetUp Database Application: 1 time(s)
El ;;s; Fiandom withaut replacenent: 100 selectionls)
- [ Add 2 Fiecord: 1 fimels]. 2wt
Modify 3 Record: 1 timels], 7 wt.
v Delete a Record: 1 timels], 1wk
[+]-- 5B Sales: 50.000%
BB e
|admin |Cunently Selected Filter 4

When you run the suite with 50 virtual testers, scaled according to user group

specifications, each Data Entry virtual tester:

Runs the Set Up Database Application scenario.

Picks one test script per iteration: Add New Record, Modify Record, or Delete
Record. Since there are 100 iterations, each Data Entry virtual tester adds a record

20 times, modifies a record 70 times, and deletes a record 10 times. The adding,
modifying, and deleting are done in any order.
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Types of Selectors
TestManager provides the following types of selectors:

Sequential —Runs each test script or scenario in the order in which it appears in the
suite. This is the default.

Parallel — Distributes its test scripts or scenarios to an available virtual tester (one
virtual tester per computer). Typically, you use this selector in functional testing.
The items are parceled out in order, based on which virtual testers are available to
run another test script. Once an item runs, it does not run again.

A parallel selector distributes each test script without regard to its 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 with another
red ball. 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. Similarly, the Random with replacement selector is not guaranteed to run
every item in it, particularly if you have set one test 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 ball is not replaced 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.

Therefore, if the first 10 balls selected are red, the odds of the next 10 balls being
green are 100 percent. Similarly, the Random without replacement selector will run
every item in it, as long as the number of iterations of the selector is greater than or
equal to the number of items in the selector.
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Dynamic load balancing — With dynamic load balancing, items are not selected
randomly. Think again of the bucket that contains red and green balls. You have
assigned an equal “weight” to each ball. If the first ball that is selected is red, the
second ball selected is always green. This is because with each ball, or test script,
selected, the system “dynamically balances” the workload to approach the 50-50
weight that you set. You can set other weights that are not 50-50. The key point is
that the next test 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 balancing ScriptA and ScriptB, and using equal
weights. ScriptA, however, takes twice as long to run as ScriptB.

If you choose to balance the load dynamically for time, the load is balanced by the
runtime of each test script. Because ScriptA takes twice as long to run, it is actually
selected only half as often as ScriptB.

If you choose to balance the load dynamically for frequency, both test scripts run
an equal number of times. If ScriptA runs 500 times, ScriptB also runs 500 times.
The fact that ScriptA takes longer to run is not factored into the balance.

Dynamic load balancing is done across all virtual testers in a user group. For
example, the following figure shows the Data Entry user group with 15 virtual
testers. Three test scripts, Add New Record, Modify Record, and Delete Record,
are contained in a dynamic load balancing selector.
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When you run the suite, the first Data Entry virtual tester selects the Modify
Record script, because it has the largest weight. But because the workload is
balanced across all Data Entry virtual testers, after the first virtual tester exits,
TestManager recalculates the weights to reflect the fact that the test script with the
largest weight (7) has already been selected. By the time later virtual testers are
ready to select a test script, the weights have changed so they have a greater
chance of selecting the Add New Record test script.
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Inserting a Delay
A delay tells TestManager how long to pause before it runs the next item in the suite.
To insert a delay into a suite:

= Click the user group, scenario, or selector to which to add a delay, and then click
Suite > Insert > Delay .

Run Properties of Delay E
Delay type

" Fram start of suite

 Until a particular time of day

Delay: |5 _I:: Seconds

Ewent: I

Ok I Cancel Help
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In performance testing, you use delays to model typical 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 the Calculate Taxes test script, as shown in the
following suite.

s Doc Sample - Rational TestManager - [Stiess Test 27]
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You can insert a delay into a suite or a test script. The advantages of inserting a delay
into a suite are that the delay is visible in the suite and the delay is easy to change
without editing the test script.

The method that you use to insert a delay into a test script depends on the test script
type. For VU test scripts, you insert a delay into a test script by editing the test script
to include a del ay routine or by modifying the think time environment variables.
(For VB test scripts, the routine is TSSDel ay. Del ay; for Java test scripts, the routine
is TSSDel ay. del ay.) Use this method to make the delay before test script execution
different each time. For more information about del ay library routines and the think
time environment variables in the VU language, see the VU Language Reference
manual or the Help. For delay routines other script types, such as VB and Java, see the
appropriate Rational Test Script Services API documentation.
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Inserting a Transactor

A transactor tells TestManager the number of tasks that each virtual tester runs in a
given time period. For example, you might be testing an Order Entry group that
completes 10 forms per hour, or you might be testing a Web server that you want to be
able to support 100 hits per minute. Use a transactor to model this time-based

behavior.

To insert a transactor into a

suite:

= Select the user group or selector to contain the transactor, and then click Suite >

Insert > Transactor.

Run Properties of Transactor
Mame: || j
— Type
' Coordinated
7 |ndependent
—Rate
& Total rate
™ User rate
I‘I ﬂ per Iminute j
Distributior: INegative E xponertial j
Fange: 20 | % of intenal
Iterations: |1 =
=]
Scenaria: IScenariDD d
Event: I
] I Cancel | Help |

In the previous section, you added a delay to the Accounting user group. This delay
made the virtual testers pause for two minutes after they calculated the hours and

taxes, as shown in the suite on page 264.
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However, suppose that the Accounting group instead calculates the hours and the
taxes at the specific rate of 10 transactions per hour. You could edit the suite to reflect

this by replacing the selector and delay with a transactor. The following suite shows
the Accounting user group after you have added a transactor:

g Doc Sample - Rational TestManager - [Stress Test 27]
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@ Accounting: 1 iterations
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T o 120sess
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This suite is identical to the one on page 264, except that it contains:

A transactor, which tells TestManager the rate that you want to maintain, and how
long you want to maintain this rate.

A scenario, which contains the items that the transactor will run.
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A transactor can be one of two types:

A Coordinated transactor, which has a built-in synchronization point, lets you
specify the total rate that you want to achieve. The virtual testers work together to
generate the workload. For example, if you run a suite with 10 virtual testers and
then run the same suite with 20 virtual testers, 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 virtual tester 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 virtual tester operate independently. It does not
coordinate the virtual testers under it with a built-in synchronization point. For
example, if you run a suite with 10 virtual testers and then run the same suite with
20 virtual testers, the total transaction rate will double—because the number of
virtual testers have doubled.

Use an independent transactor if different user groups run the transaction at
different times, or if you are emulating individual behavior rather than a 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.

Once you have defined the transactor type, you must then specify the transactor rate:

Total rate — For a coordinated transactor, you generally select Total rate. This is
because whether 100 virtual testers or 50 virtual testers are participating, it has no
effect on the rate that TestManager submits transactions.

User rate — For an independent transactor, you must select User rate.

However, select User rate for a coordinated transactor if you expect to change the
rate frequently and want the convenience of not having to edit the suite. 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 suite run. If you select User rate, you
do not have to change the rate in the transactor’s properties. Instead, when you
run the suite at 100 virtual testers, 200 virtual testers, and 300 virtual testers, the
rate scales proportionally.
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Next, specify the distribution of the transactor:

= A Constant distribution means that each transaction occurs exactly at the rate you
specify. For example, if the transaction rate is 4 per minute, a transaction starts 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 virtual tester
behavior.

A Constant distribution is useful for emulating an automated process. For example,
you might want to emulate an environment where virtual testers are uploading
data to a database every half hour.

= A Uniform distribution means that over time, the transactions average out to the
rate you specify, although the time between each transaction is constant. The time
between the start of each transaction is chosen randomly with a uniform
distribution within the selected range. Think of this range as a “window” through
which the transaction runs.

For example, the transaction rate is 4 per minute (that is, 1 transaction per
15-second interval). If you select a range of 20%, your transaction has a 3-second
window on each side of that 15-second interval, because 20% of 15 seconds is 3
seconds.

Therefore, the first transaction starts at 12-18 seconds (15 plus or minus 3). The
second transaction starts 15 seconds plus or minus 3 seconds after the first
transaction starts. If the first transaction starts at 12 seconds, the second transaction
starts at 24 to 30 seconds. However, if the first transaction starts at 18 seconds, the
second transaction starts at 30 to 36 seconds.

Because each transaction starts randomly within the range that you specity, it is
normal for transactions to run at a rate that is faster or slower than the rate that
you selected for short periods of time. For example, if a transaction starts every 12
seconds for a minute (recall that the window is 12-18 seconds), the rate for that
initial interval is 5 per minute—not the 4 per minute that you selected. Over time,
however, the transaction rate averages out to 4 per minute.

With a Uniform distribution, a transaction has the same probability of running
within the range that you specify. The transaction starts anywhere within this
window. In our example, the probability of the first transaction starting at 12
seconds, 18 seconds—or anywhere in between—is equal.

= A Negative Exponential distribution, in contrast, changes the probability of when a
transaction starts. This distribution most closely emulates the bursts of activity
followed by a tapering off of activity that is typical of virtual tester behavior. Using
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the same example of 4 transactions per minute, the probability that a transaction
starts immediately is high, but decreases over time. TestManager maintains the
desired average rate.

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 is equal to 1/rate.

Transactors can be inserted in a user group or independently in a sequential or
random selector. If you are inserting an independent transactor within a random
selector, you must specify the weight of the selector. For information about selectors,
see Types of Selectors on page 260.

A transactor can set an event. For information about events, see Using Events and
Dependencies to Coordinate Execution on page 276.

Inserting a Synchronization Point

A synchronization point lets you coordinate the activities of a number of virtual testers
by pausing the execution of each virtual tester at a particular point (the
synchronization point) until one of the following events occurs:

All virtual testers associated with the synchronization point arrive at the
synchronization point.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. When the specified number of virtual

testers reaches the synchronization point, TestManager releases the virtual testers

and allows them to continue executing the suite.

A timeout period is reached before all virtual testers arrive at the synchronization
point.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. Other testers arrive at the
synchronization point and wait. However, before all virtual testers arrive at the
synchronization point, the timeout period expires and TestManager releases the
virtual testers and allows them to continue executing the suite. Virtual testers that
did not make it to the synchronization point before the timeout expired do not stop
at the synchronization point. They also continue executing the suite.
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*  You manually release the virtual testers while monitoring the suite.

When one virtual tester encounters a synchronization point, the virtual tester stops
and waits for other virtual testers to arrive. Other testers arrive at the
synchronization point and wait. However, this time you decide to release virtual
testers from the synchronization point and continue executing the suite. All virtual
testers may or may not have arrived at the synchronization point. Virtual testers
that did not make it to the synchronization point before you released them
manually do not stop at the synchronization point. They also continue executing
the suite.

You can insert a synchronization point:

= Into a test script — Insert a synchronization point into a test script using Rational
Robot in one of the following ways:

o During recording, using the toolbar button or the Insert menu.

o During test script editing, by manually typing the synchronization point
command into the test script.

Insert a synchronization point into the test script to control exactly where the test
script pauses execution. For example, insert a synchronization point command just
before you send a request to a server.

Use this method if the synchronization point depends upon some logic that you
add to the test script during editing.

For information on inserting a synchronization point into a test script during
recording, see the Using Rational Robot manual.

+ Into a suite — Insert a synchronization point into a suite through TestManager.

Insert a synchronization point into a suite in TestManager to pause execution
before or between test scripts rather than within a test script. Inserting a
synchronization point into a suite offers these advantages:

©  You can easily move the location of the synchronization point without having
to edit a test script.

¢ The synchronization point is visible within the suite rather than hidden within
a test script.

When you insert a synchronization point into a suite in TestManager, you can do
more than assign a synchronization point name to a test script. For example:

¢ You can specify whether you want the virtual testers to be released at the same
time or at different times.
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o If the virtual testers are to be released at different times (staggered), you can
specify the minimum and maximum times within which all virtual testers are
be released.

©  You can specify a timeout period.
To insert a synchronization point into a suite:

= Click Suite > Insert > Synchronization Point

Fun Properties of Synchronization Point E

Timeout:

Hame:
IStless Tesﬂ j
Irvalid character(s)
— Relzase pe
& Together
Restart time: ID _l:j Seconds
¢ Staggered
Minimum time: ID _lj Seconds
I airmurn tirme: ID _lj Seconds
[

Seconds

[k I Caticel | Help I

For example, when you run a stress test (an attempt to run your applications under
extreme conditions to see if they or the server “break”), your suite might contain
virtual testers that perform the certain operations continuously and repeatedly for
hours on end. To most effectively run a stress test, you could synchronize the virtual
testers so that they perform the operations at the same time to stress the system. You
could do this by inserting a synchronization point to coordinate these virtual testers to
perform certain functions simultaneously.

How Synchronization Points Work

At the start of a test, all virtual testers begin executing their assigned test scripts. They
continue to run until they reach the synchronization point. When specified in a test
script, a synchronization point is a programmatic command (sync_poi nt ina VU test
script, SQASyncPoi nt Vi t in a SQABasic test script, TSSSync. SyncPoi nt ina VB
test script, or TSSSync. syncPoi nt in a Java test script). When specified in a suite, a
synchronization point is placed similarly to other suite elements (delays, transactors,
and so on).
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The following figure illustrates a synchronization point:

The virtual testers pause at the synchronization point until TestManager releases

them.
o Virtual testers running Virtual testers reach the

simultaneously synchronization point

> >

> >

> >

> >

> >

> >

> >

> >

> >

> >

The following suite shows synchronization points called Stress Test:
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The virtual testers in the Accounting user group wait at the synchronization point.
The virtual testers 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 virtual testers reach the synchronization point, they are released.

If you run the test with 10,000 virtual testers, when all the virtual testers reach the
Stress Test synchronization point, they are released. In this example:

= Each of the 2000 virtual testers in the Accounting group calculates the hours and
taxes, pauses for two minutes, and then calculates the hours and taxes again. Each
virtual tester repeats this 100 times.

= Each of the 3000 virtual testers in the Data Entry group adds, deletes, or modifies a
record. Each virtual tester repeats this 100 times.

= Each of the 5000 virtual testers in the Sales group reads a record. Each virtual tester
repeats this 200 times.

When setting synchronization points, you must specify how virtual testers are
released from the synchronization point:

= Together — Releases all virtual testers at once.

Specify a restart time to delay the virtual testers. For example, if you set the Restart
time to 4 seconds, after the virtual testers all reach the synchronization point (or
the timeout occurs), they wait 4 seconds, and then they are all released.

The default restart time is 0, which means that when the last virtual tester reaches
the synchronization point, all virtual testers are released immediately.

= Staggered — Releases the virtual testers one by one.

The amount of time that each virtual tester waits to be released is chosen at
random and is uniformly distributed within the range of the specified minimum
time and maximum time. For example, if the minimum time is 1 second and the
maximum time is 4 seconds, after the virtual testers reach the synchronization
point (or the timeout occurs) each virtual tester waits between 1 and 4 seconds
before being released. All virtual testers are distributed randomly between 1 and 4
seconds.

The timeout period for a synchronization point specifies the total time that
TestManager waits for virtual testers to reach the synchronization point. If all the
virtual testers associated with a synchronization point do not reach the
synchronization point when the timeout period ends, TestManager releases any
virtual testers waiting there. The timeout period begins when the first virtual tester
arrives at the synchronization point.
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Although a virtual tester who reaches a synchronization point after a timeout is not
held, the virtual tester is delayed at that synchronization point. So, for example, if the
timeout period is reached, and the restart time is 1 second and the Maximum time is 4
seconds, a virtual tester is delayed between 1 and 4 seconds.

The default timeout is 0, which means that there is no timeout. Setting a timeout is
useful because one virtual tester might encounter a problem and might never reach
the synchronization point. When you set a time you, you do not hold up other virtual
testers because of a problem with one virtual tester.

A suite or test script can have multiple synchronization points, each with a
unique name. A given synchronization point name can be referenced in multiple test
scripts and/or suites.

Why Use Synchronization Points?

By synchronizing virtual testers to perform the same activity at the same time, you
can make that activity occur at some particular point of interest in your
test—for example, when the application sends a query to the server.

Synchronization points inserted into test scripts are used in conjunction with timers to
determine the effect of varying virtual tester load on the timed activity. For example,
to simulate the effect of virtual tester load on data retrieval:

1 While recording the test script (named VU1 in this example) that submits the
query and displays the result, perform the following actions:

a Insert a synchronization point named Test Quer y into the test script.
b Start a block.

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.

¢ Submit the query and wait for the results to be displayed.
d Stop the block.

2 While recording the test script, insert another Test Quer y synchronization point
just before you begin to record the task that provides the load. For example, just
before you click the button to submit an order form, add a synchronization point.
Name this test script VU2.

3 Add VU1 and VU2 to a suite.
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4 Run the suite a number of times, each time applying a different number of virtual
testers to the VU2 test script. However, you need only one virtual tester running
the VU1 test script in each test.

Theoretically, as the number of synchronized VU2 virtual testers increases, the
time reported by the VU1 timer should also increase.

In this example, the Test Quer y synchronization point ensures that:

= All VU2 virtual testers submit their forms at the same time—thereby providing
maximum concurrent virtual tester load.

= The VU1 virtual tester submits its query at the same time that the VU2 virtual
testers are loading the server—thereby providing maximum load at a critical time.
Release Times and Timeouts for Synchronization Points in Test Scripts

You cannot define minimum and maximum release times or timeout periods for
synchronization points inserted into test scripts as you can for synchronization points
inserted into suites. By default:

= Virtual testers held at a script-based synchronization point are released
simultaneously.

= Thereis no time limit to how long virtual testers can be held at the synchronization
point.

However, if a synchronization point in a suite has a release time range and timeout
period defined for it, the release times and timeout period apply to all
synchronization points of that same name—even if a synchronization point is in a test
script.

Scope of a Synchronization Point

The scope of a synchronization point includes all test 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 suite:

= A Data Entry user group of 75 virtual testers. This user group runs a test script
containing the synchronization point Before Query.

» An Engineering user group of 10 virtual testers. This user group runs a different
test script than the Data Entry groups runs. But this test script also contains a
synchronization point named Before Query.
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= A Customer Service user group of 25 virtual testers. This user group runs a test
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 suite runtime, TestManager releases the virtual testers held at the Before
Query synchronization point when all 110 virtual testers arrive at their respective
synchronization points.

Using Events and Dependencies to Coordinate Execution

An event is a mechanism that coordinates the way items are run in a suite. For
example, you are running a suite that contains 100 virtual testers that access a
database. You want the first virtual tester to initialize the database, and the other 99
virtual testers to wait until the initialization is complete. To do this, you could set a
dependency on the initialization event, which blocks the 99 virtual testers until the event
(the first virtual tester initializes the database) occurs.

You can have multiple events in a suite. While only one item in a suite can set an
event, many items can depend on the event.

Note: Events and dependencies require only that actions occur—not necessarily that
they complete successfully. If parts of your suite require that actions not only occur,
but also complete successfully, then use a precondition on a test case, test script, or
suite. For more information on preconditions set on items within suites, see
Preconditions on page 250.
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The following suite shows 99 virtual testers waiting until the first virtual tester
initializes a database:
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The second column in the suite lists the events, and the third column lists the
dependencies. In this suite, as soon as the Initialize Database test script completes, it
sets the event Database Is Initialized. The Add New Record, Modify Record, and
Delete Record test scripts depend on this event and can run only after it is set.

Note: In the previous example, the virtual testers in the Data Entry user group ran test
scripts randomly. In this case, you must add a dependency to each test script in the
selector, because you do not know which test script will run first. However, if the Data
Entry user group runs the test scripts sequentially, add a dependency to the first test
script only.

To add a test script that sets or depends on an event:
= Click Suite > Insert > Test Script .

Note: The previous example shows how to add a test script that sets an event and
another test script that depends upon an event. However, scenarios, transactors, and
delays can also set events, and executables can be dependent on an event.
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Executing Suites

After you have created and saved your suite, and before you actually run it, you can:
= Check the suite for errors.

= Check the status of Agent computers.

= Control the runtime information of the suite.

= Control how the suite terminates.

*  Run the suite.

Finally, while the suite is running, you can monitor the progress of the suite while it is
running.

For information on all these topics, see Chapter 5, Executing Tests.
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Working with Datapools

This chapter describes how to create and manage datapools. It includes the
following topics:

What is a datapool

Planning and creating a datapool

Data types

Managing datapools

Managing user-defined data types

Generating and retrieving unique datapool rows

Creating a datapool outside Rational Test

Creating a column of values outside Rational Test

You should familiarize yourself with the concepts and procedures in this chapter
before you begin to work with datapools.

Note: This chapter describes datapool access from VU and GUI test scripts played
back in a TestManager suite. Additional information on datapools can be found in a
number of different Rational documents:

o

o

For datapool procedures, see the Rational TestManager Help.

For information on using datapools in VB or Java test scripts see the
appropriate Rational Test Script Services API documentation.

For information on datapools in custom test script types, see the Rational
TestManager Extensibility Reference manual.

For more information on creating datapools during test script recording, see the
Using Rational Robot manual and Robot Help.

For information about datapools and GUI test scripts see the SQABasic
Reference manual.
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What Is a Datapool?

A datapool is a test dataset. It supplies data values to the variables in a test script
during playback.

Datapools let you automatically supply variable test data to virtual testers under
high-volume conditions that potentially involve hundreds of virtual testers
performing thousands of transactions.

Typically, you use a datapool so that:

= Each virtual tester that runs the test script can send realistic data (which can
include unique data) to the server.

= A single virtual tester that performs the same transaction multiple times can send
realistic (usually different) data to the server in each transaction.

If you do not use a datapool during playback, each virtual tester sends the same literal
values to the server—the values defined in the test script.

For example, suppose you record a VU test script that sends order number 53328 to a
database server. If 100 virtual testers run this test script, order number 53328 is sent to
the server 100 times. If you use a datapool, each virtual tester can send a different
order number to the server.

Datapool Tools

You create and manage datapools with either Robot or TestManager, as follows:

Activity Robot TestManager

Automatically generate datapool
commands in a test script.

Create a datapool and
automatically generate datapool
values.

Edit the DATAPOOL_CONFIG
section of a VU test script.

Edit datapool column definitions
and datapool values.

Create and edit datapool data
types. .
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Activity Robot TestManager

Perform datapool management
activities such as copying and
renaming datapools.

Import and export datapools.

Import data types.

This chapter discusses datapools and explains how to perform activities related to
datapools in TestManager. For information on activities associated with datapools
performed in Rational Robot, see the Using Rational Robot manual.

Managing Datapool Files
A datapool consists of two files:
= Datapool values are stored in a text file with a .csv extension.

= Datapool column names are stored in a specification(.spc) file. Robot or
TestManager is responsible for creating and maintaining this file. You should
never edit this file directly.

.csv and .spc files are stored in the TMS_Datapool directory of your project.

Unless you import a datapool, Robot or TestManager automatically creates and
manages the .csv and .spc files based on instructions that you provide through the
user interface.

If you import a datapool, you are responsible for creating the .csv file and populating
it with data. However, the Rational Test software is still responsible for creating and
managing the .spc file for the imported datapool.

For information about importing datapools, see Importing a Datapool on page 300 and
Creating a Datapool Outside Rational Test on page 306.

Note: TestManager automatically copies a .csv file to each Agent computer that needs
it. If an Agent’s .csv file becomes out-of-date, TestManager automatically updates it.
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Datapool Cursor

The datapool cursor, or row-pointer, can be shared among all virtual testers that
access the datapool, or it can be unique for each virtual tester.

Sharing a datapool cursor among all virtual testers allows for a coordinated test.
Because each row in the datapool is unique, each virtual tester can share the same
cursor and still send unique records to the database.

In addition, a shared cursor can be persistent across suite runs. For example, suppose
that the last datapool row accessed in a suite run is row 100:

= If the cursor is persistent across suite runs, datapool row access resumes with row
101 the first time the datapool is accessed in a new suite run.

= If the cursor is not persistent, datapool row access resumes with row 1 the first
time the datapool is accessed in a new suite run.

Note: Virtual testers running SQABasic test scripts can share a cursor when playback
occurs in a TestManager suite, but not when playback occurs in Robot.

For information about defining the scope of a cursor, see the description of the Cursor
argument in the Using Rational Robot manual.

Row Access Order
Row access order is the sequence in which datapool rows are accessed at test runtime.

With GUI test scripts, you control the row access order of the datapool cursor through
the sequence argument of the SQABasic SQADat apool Qpen command.

With VU test scripts, you control row access order through the Access Order setting in
the Robot Configure Datapool in Script dialog box. (See the Using Rational Robot
manual.)

For other types of test scripts, refer to the appropriate API documentation.

Datapool Limits

A datapool can have up to 150 columns if Robot or TestManger automatically
generates the data for the datapool, or 32,768 columns if you import the datapool from
a database or other source. Also, a datapool can have up to 2,147,483,647 rows.

What Kinds of Problems Does a Datapool Solve?

If you play back a test script just once during a test run, that test script probably does
not need to access a datapool.
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But often during a test run, and especially during performance testing, you need to
run the same test script multiple times. For example:

* During performance testing, you probably want to run multiple instances of a test
script so that the test script is executed many times simultaneously. (Remember, a
virtual tester is one runtime instance of a test script.)

»  During functional and performance testing, you often run multiple iterations of a
test script so that the test script is executed many times consecutively (simulating a
virtual tester performing the same task over and over).

If the values used in each test script instance and each test script iteration are the same
literal values—the values you provided during recording or hand-coded into the test
script—you might encounter problems at suite runtime.

Here are some examples of problems that datapools solve:

= Problem: During recording, you create a personnel file for a new employee using
the employee’s unique social security number. Each time the test 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.

Solution: Use a datapool to send different employee data, including unique social
security numbers to the server each time the test script is played back.

*  Problem: You delete a record during recording. During playback, each instance and
iteration of the test script attempts to delete the same record, and “Record Not
Found” errors result.

Solution: Use a datapool to reference a different record in the deletion request each
time the test script is played back.

= Problem: The client application reads a database record while you record a test
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 retrieval deceptively fast in subsequent fetches. The response
times that the performance test yields are inaccurate.

Solution: Use a datapool to request a different record each time the test script is
played back.
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Planning and Creating a Datapool

A summary of the stages involved in preparing a datapool for use in testing is
illustrated in the following figure. The order shown is the typical order for planning
and creating a datapool for test scripts:

Plan the Datapool

What datapool columns do you need?
What data type should you assign each column?
Do you need to create data types?

Generate the Code

VU Test Scripts

= Select the Use datapools recording option.
Record the transaction(s), and then stop recording.
Robot automatically generates datapool commands.
Robot automatically matches up
test script variable names with

GUI Test Scripts

Manually add datapool
commands to the test script.
= Match up test script variable names with datapool

Create and Populate the Datapool

VU Test Scripts

= In Robot, click Edit > Datapool Information.
*  Modify DATAPOOL_CONFIG or accept the defaults.

VU and GUI Test Scripts

* In Robot or TestManager, define datapool columns (including
assigning a data type to each datapool column).
Generate the data.

1 Plan the datapool.

Determine the datapool columns you need. In other words, what kinds of values
(names, addresses, dates, and so on) do you want to retrieve from the datapool
and send to the server?

Typically, you need a datapool column for each test script variable to which you
plan to assign datapool values during recording.
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For example, suppose your client application has a field called Order Number .
During recording, you type in a value for that field. With VU test scripts, the value
is assigned to a test script variable automatically. During playback, that variable
can be assigned unique order numbers from a datapool column.

This stage requires some knowledge of the client application and the kinds of data
that it processes.

To help you determine the datapool columns you need, record a preliminary test
script. Rational Robot automatically captures all of the values supplied to the
client application during recording and lists them in the DATAPOCOL _CONFI G
section at the end of the test script. For more information, see Finding Out Which
Data Types You Need on page 288.

Generate datapool code.

To access a datapool at runtime, a test script must contain datapool commands,
such as commands for opening the datapool and fetching a row of data. With VU
test scripts, a DATAPOOL _CONFI Gsection must also be present. This section
contains information about how the datapool is created and accessed.

Datapool code is generated in either of the following ways:

o With VU test scripts, Robot generates datapool code automatically when you
finish recording a session. Robot is aware of all the variables in the session that
are assigned values during recording, and it matches up each of these variables
with a datapool column in the test script.

To have Robot generate datapool commands automatically during recording,
make sure Use datapools is selected in the Generator tab of the Session Record
Options dialog box before you record the test script.

Note: You must still supply data to the datapool and enable it.

o With SQABasic test scripts, you manually insert the datapool commands and
match up test script variables with datapool columns. For information about
coding datapool commands, see the Using Rational Robot manual.

¢ For information on using datapools with other script types, see the appropriate
Rational Test Script Services API documentation.

Create and populate the datapool.

After the datapool commands are in the test script, you can create and populate
the datapool.

To start creating and populating a datapool for a VU test script you are editing in
Robot, click Edit > Datapool Information
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Creating and populating a datapool for a test script involves the following
general steps:

o Editing the DATAPOOL_CONFI Gsection of the test script. For example, you
might want to change the default datapool access flags, or exclude a datapool
column from being created for a particular test script variable. Or, you can
accept all of the default settings that Robot specifies when it creates this section
in a VU test script.

For information about editing the DATAPOOL_ CONFI Gsection of a test script,
see the Using Rational Robot manual.

¢ 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, see the Using Rational Robot
manual.

You also assign a data type to each datapool column. Data types supply a
datapool column with its values. For information about data types, see Data
Types on page 286.

¢ Generating the data. Once you configure the datapool and define its columns,
you populate the datapool by clicking Generate Data .

Note: You can also create and populate a datapool file manually and import it into the
datastore. For more information, see Creating a Datapool Outside Rational Test on page
306.

Data Types

A datapool data type is a source of data for one datapool column.

For example, the Names - First data type (shipped with Rational Test as a standard
data type) contains a list of common English first names. Suppose you assign this data
type to the datapool column FNAME. When you generate the datapool, TestManager
populates the FNAME column with all of the values in the Names - First data type.
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The relationship between data types, datapool columns, and the values assigned to
test script variables during playback is shown in the following figure:

First Name \
During datapool generation,

Fr(;/ld;rlck the First Name data type
y populates the FNAME
Frank

datapool column with

Lauren appropriate values.
Eleanor \
Charlotte FNAME

William
Victor ..., Frederick, ...
..., Mary, ...
..., Frank, ...
During playback, the FNAME Iéeliuren,
column supplies a different -+ El€anor, ...
value to the FNAME variable -, Charlotte, ...
in each instance of the script. -, William, ..
..., Victor, ...
Virtual Tester 1 Virtual Tester 2 Virtual Tester 3
FNAME="Frederick" FNAME="Mary" FNAME="Frank"

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 names, cities, and numbers.

For a list of the standard data types, see Appendix B, Standard Datapool Data Types.

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 test script
variable.

User-defined data types are useful in situations such as:

o When a field accepts a limited number of valid values. For example, suppose a
datapool column supplies data to a test script variable named col or. 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 that can be assigned to col or. No standard data type contains
these exact values.
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To ensure that the variable is assigned a valid value from the datapool:

i Before you create the datapool, create a data type named Colors that
contains the five supported values (Red, G- een, Bl ue, Yel | ow Br own).

i When you create the datapool, assign the Colors data type to the datapool
column COLOR. The COLOR column will supply values to the test script’s
col or variable.

¢ When you need to generate data that contains multi-byte characters, such as
those used in some foreign-language character sets. For more information, see
Generating Multi-Byte Characters on page 290.

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 Which Data Types You Need

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 test
script variables during playback—for example, whether the variable contains names,
dates, order numbers, and so on.

To find the kind of values that are supplied to a variable:

= With VU test scripts, view the DATAPOOL_CONFI Gsection of the test script. (Robot
adds this information automatically during recording to a VU test script when you
select Use datapools in the Generator tab of the Session Record Options dialog
box.)

The DATAPOCOL _CONFI Gsection contains a line for each value assigned to a test
script variable during recording. In the following example, the value 329781 is
assigned to the variable CUSTI D:

I NCLUDE, "CUSTID', "string", "329781"

For more information about the DATAPOOL_ CONFI Gsection of a test script, see the
Using Rational Robot manual.

Creating User-Defined Data Types

If none of the standard data types can provide the correct kind of values to a test script
variable, create a user-defined data type.
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To create a user-defined data type:
= Click Tools > Manage > Data Types , and then click New.

New Data Type
General | Statistics |

Hame:

Description:

[f | Cancel | Help I

When you create a user-defined data type, it is listed in the Type column of the
Datapool Specification dialog box (where you define datapool columns). Type also
includes the names of all the standard data types. User-defined data types are flagged
in this list with an asterisk (*).

Note: You can assign data from a standard data type to a user-defined data type. For
information, see Editing User-Defined Data Type Definitions on page 302.
Generating Unique Values from User-Defined Data Types

You may want a user-defined data type to supply unique values to a test script
variable during playback. To do so, the user-defined data type must contain unique
values.

In addition, when you are defining the datapool in the Datapool Specification dialog
box, make the following settings for the datapool column associated with the
user-defined data type:

*  Set Sequence to Sequential.
= Set Repeat to 1.

Make sure the No. of records to generate  value does not exceed the number of
unique values in your user-defined data type.

For information about the values you set in the Datapool Specification dialog box, see
Defining Datapool Columns on page 293.
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Generating Multi-Byte Characters

If you want to include multi-byte characters in your datapool (for example, to support
Japanese and other languages that include multi-byte characters), you can do so in
either of these ways:

Through a user-defined data type. For information, see Creating User-Defined Data
Types on page 288.

The editor provided for you to supply the user-defined data fully supports Input
Method Editor (IME) operation. An IME lets you type multi-byte characters, such
as Kanji and Katakana characters as well as multi-byte ASCII, from a standard
keyboard. It is included in the Japanese version of Microsoft Windows.

» Through the Read From File data type. For information, see Creating a Column of
Values Outside Rational Test on page 310.

Managing Datapools

Manage datapools in the Manage Datapools dialog box. The activities you perform in
this dialog box affect datapools stored in the current datastore. For information about
where datapools are stored, see Datapool Location on page 301.

Manage Datapools %]
NAMES, Hew

RTAuthentication
Edit...

Hemanme..
(et}
[Elete

Import...

ELLLLE

Export.

Cloze | Help

Creating a Datapool
When you create a datapool using TestManager, you must specify the following:
*  Name and description of the datapool.

Choose a name of up to 40 characters. While a description is optional, entering one
can help you identify the purpose of the datapool. Datapool descriptions are
limited to 255 characters.
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= Column names.

Datapool columns are also called fields. With VU test scripts, datapool column
names must match the names of the test script variables that they supply values to.
Names are case-sensitive.

= Data type and properties for each datapool column.

For information about the properties you can define for a datapool column, see
Defining Datapool Columns on page 293.

*  Number of records to generate.
To create and automatically populate a datapool:
= Click Tools > Manage > Datapools , and then click New.

Hew Datapool HE
General I Statisticsl

Mame:

Diescription:

[k I Cancel Help

If There Are Errors

If the datapool values are not successfully generated, TestManager asks if you want to
see an error report rather than a summary of the generated data. Viewing this report
can help you identify where to make corrections in the datapool fields. To view an
error report, click Yes when TestManager asks whether you want to see an error
report or summary data.

Viewing Datapool Values

If a datapool includes complex values (for example, embedded strings, or field
separator characters included in datapool values), you should view the datapool
values to make sure the contents of the datapool are as you expect.
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To see the generated values:

* In the Manage Datapools dialog box, select the datapool you just created, click
Edit, and then click Edit Datapool Data .

&fkData Type Specification - names

Inzert before | [ atapool Fields
[ Mame Type [ Seguence | Fepeat | Length | [recir
Inzert after |

Kl »

Mo. of records to generate: 100 Generate D ata | Save | Caricel Help

Making the Datapool Available to a Test Script

For a test script to be able to access the datapool that you create with TestManager, the
test script must contain datapool commands, such as commands for opening the
datapool and fetching values. VU test scripts must also contain DATAPOOL_CONFI G

You can add datapool commands and DATAPOOL_CONFI Gto a test script either
before or after you create the datapool with TestManager:

+ FPor information about automatically adding datapool commands and
DATAPOOL _CONFI Gto a test script during recording, see the Using Rational Robot

manual.
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Defining Datapool Columns

Use the following table to help you define datapool columns in the Datapool
Specification dialog box:

Grid column

Description

Name

The name of a datapool column (and its corresponding test script
variable).

If you change the name of a datapool column, be sure the new name
matches all instances of its corresponding test script variable.

If you create a datapool outside of the Rational Test environment and
then import it, TestManager automatically assigns default names to
the datapool columns. Use Name to match the imported datapool
column names with their corresponding test script variables. Names
are case-sensitive.

You can use an IME to type multi-byte characters in datapool field
names.

Type

The standard or user-defined data type that supplies values to the
datapool column in Name. User-defined data types are marked with
an asterisk (*).

Specify the data type to assign to the datapool column, as follows:

= To select a standard data type or an existing user-defined data
type, click the currently displayed data type name, and then select
the new data type from the drop-down list:

R andom alphanunme

umnernc sk
= See Appendix B for a description of the standard data types.

* If you type rather than select the name of a user-defined data type,
enter an asterisk before the user-defined data type name. For
example, to specify the user-defined data type MyData, type:

*MyDat a

* To create a new user-defined data type, enter the data type name
(without the asterisk) in the field, and then press RETURN. After
you click Yes to confirm that you want to create a user-defined
data type, the Data Type Properties - Edit dialog box appears.

= For information about creating a data type, see Creating
User-Defined Data Types on page 288.
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Grid column

Description

Sequence

The order in which the values in the data type specified in Type are
written to the datapool column. Select one of these options from the
drop-down list:

= Random - Writes numeric and alphanumeric values to the
datapool column in any order.

= Sequential — Writes numeric values sequentially (for example, 0,
1, 2...). With decimal numbers, the sequence is based on the lowest
possible decimal increment (for example, with a Decimals 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 and Maximum range, Interval must be
greater than 0.

= Unique — With data type Integers - Signed, ensures that numbers
written to the datapool column are unique. Also, set Repeat to 1,
and define a Minimum and Maximum range.

Do not confuse the Random and Sequential settings in this grid
with Random and Sequential access order in the Configure
Datapool in Script dialog box.The Random and Sequential settings
in this grid determine the order in which values are written to an
individual datapool column at datapool creation time. Random and
Sequential access order determine the order in which virtual testers
access datapool rows at suite runtime.

Repeat

The number of times a given value can appear in a datapool column.
Repeat cannot be set to 0.

To make values unique with Integers - Signed data types and
user-defined data types, set Repeat to 1. For unique Integers - Signed
values, also set Sequence to either Sequential or Unique.

When defining unique values, make sure the number of rows you are
generating is not higher than the range of possible unique values.

Length

The maximum number of characters that a value in the datapool
column can have. If the datapool column contains numeric values,
Length specifies the maximum number of characters a number can
have, including a decimal point and minus sign, if any.

For example, for decimal numbers as high as 999.99, set Length to 6.
For decimal numbers as low as -999.99, set Length to 7.

Length cannot be 0.

Decimals

Specifies the maximum number of decimal places that floating point
values can have. Maximum setting is 6 decimal places.
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Grid column

Description

Interval

Writes a sequence of numeric values to the datapool column. The
sequence increments by the interval you set. For example, if Interval
is 10, the datapool column contains 0, 10, 20, and so on. If Interval is
10 and Decimal is 2, the datapool column contains 0.00, 0.10, 0.20,
and so on.

Minimum interval is 1. Maximum interval is 999999.

With numeric data types (including dates and times), when
Sequence is set to Sequential and you specify a Minimum and
Maximum range, Interval must be greater than 0.

Use Interval only with numeric values (including dates and times).

Minimum

Specifies the lowest in a range of numeric values. For example, if the
datapool column supplies order number values, and the lowest
possible order number is 10000, set Type to Integer - Signed,
Minimum to 10000, and Maximum to the highest possible order
number.

Use Minimum only with numeric values (including dates and times).

Maximum

Specifies the highest in a range of numeric values. For example, if the
datapool column supplies values to a variable named ounces, set
Type to Integer - Signed, Minimum to 0, and Maximum to 16.

Use Maximum only with numeric values (including dates and times).

Seed

The number that Rational Test uses to compute random values.
The same seed number always results in the same random sequence.
To change the random sequence, change the seed number.

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 data type that you select. For

example, if you select the Names - First data type, you cannot modify Decimals,
Interval , Minimum , or Maximum .

If you are generating unique values for an Integers - Signed data type, Length,

Minimum , Maximum , and No. of records to generate must be consistent. For example, if
you want unique numbers from 0 through 999, errors may result if you set Length to 1,
Maximum to 5000, and /or No. of records to generate  to a number greater than 1000.

Note: You can use an IME to type multi-byte characters into the Name column only.

The IME is automatically disabled when you are editing any other column.
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Example of Datapool Column Definition

Suppose you want to record a transaction in which a customer purchase is entered
into a database. 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

After you record the test script, create the datapool. Define the datapool’s columns in
the Datapool Specification dialog box, as illustrated below:

Float data type with 0 ) )
decimals is used for —— Customer ID is unique

credit card numbers
Date range ____

_
Insert befare / Datapool Fields
Name \ Type Sequence/ | Repeat | Length [Decimals [ Irterval Minimur \ M asimum
Insert fter B | Hame MNalnes - First Fiandom / 1 20 1 1 0\ 1
Name Manes - Last Fandom/ 1 20 1] 0 0 \ 1]
custlD Integlrs - Signed Urique / 1 7 0 0 1000000\ 9933333
Datap00| coMum [ Float =55 Random 1 16 i 0 [100000000000000Y | 9933333333933333
ccType “Credit Card Type y Fandom 1 15 a 0 0 a
column 1 ccExpDate| Date - MM/DD A\ |Randam 1 15 0 0 07011398 12312002
< | >
Ma. of records to generate: | 1000 \Qenerale Data I Save | Cancel Help
Generate 1000 The only user-defined data
datapool rows type needed

Note the following datapool column definition highlights:

fName column. The standard data type Names - 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.

custlD column. The standard data type Integer - Signed supplies ID numbers to
this datapool column. Because all customer IDs in this example consist of seven
digits, the Minimum and Maximum range is set from 1000000 through 9999999. Also,
because all IDs must be unique, Sequence is set to Unique.

Note: Sequence can only be set to Unique for Integer - Signed data types.
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= ccNum column. The Integer - Signed data type generates numbers up to nine
digits.
Note: 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 numbers, Repeat
isset to 1.

*  ccType column. This is the only datapool column that needs to have values
supplied from a user-defined data type. The user-defined data type 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, 2002. Sequence 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 .
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This is what you see:

Drag this vertical bar to change column width.

lame Name ‘custiD cehlum ccType ccErpDate -
[3 Conway 2448267 A0RB543143543072 Wisa 09/13/1938 o

Koganti Pistora 7327423 833RF16484463400 | Discover 01/18/2000

Clarence K.affen 4350736 386086R5H44383417 | Discover 07/28/1333

Pam Elders 3211256 B3678306R1131382 | Wisa 07/23/2000

lzzy Mies £321857 B517053874186043 | Wisa 09/04/2001

Gene McBwaer £133383 3392851R4B47 3812 | MasteiCard 09/22/2001

Linsey Fiandolph 7093933 3383780335422292 | Discover 1041242001

Napoleon Seibert B2BR505 4300680213360734 | Discover 04/20/2000

Lester Quirit 7541706 7510525333071463 | Discover 03/07 /2001

MNorman Sicol 8413433 2843B2TRTFRATZTE Wisa 02/07 /2000

ike Sandy 8039331 4251511486631085 | Discover 08/23/2001

Gerriet tcDonagh B261296 8630203043474333 |Wisa 10/28/2001

Toni Garavalia 3743098 4335144215355334 | MasteiCard 02/11/1938

Rex Sullins 8374076 2B48R00742281309 | Wisa 11/30/1938

Linda Dalton 2RB0R43 1162743126430160 | Wisa 03/24/2000

Emanuele Lince 5753551 f343403703724003 | MasterCard 01/24/2001

Ginger Bucchi 1346445 4251965624822371 |Wisa 03/28/1333

bedurry Scragg 8241330 3773543341306014 |Wisa 0441342001

|srael MNichlen B737118 2TBT256474102288 | Discover 07/31/1333

Lyle Rentz 7710603 483504287 2558646 | MasteiCard 111241933

Claudette Beattie 1421162 969E045256236100 | American Express  [11/03/2000

Henrietta Byers 2052623 8333704872603540 | Wisa 06/1642001

Cathi Barbireri 1327082 7245010331 034065 | Wisa 08/23/2000

Jackson Moack B333313 R778635333843030 | Wisa 01/07/1938

Michele Dughman 3073764 A381411330202104 | Discover 09/20/1938 B

Save LCancel Help

Editing Datapool Column Definitions

The Datapool Specification dialog box allows you to define and edit the columns in
the datapool file. Datapool column definitions are listed as rows in this dialog box.
Datapool columns are also called fields.

To edit the definitions of the columns in an existing datapool:
= Click Tools > Manage > Datapools , select the datapool to edit, and then click Edit.

When you finish editing datapool column definitions, choose whether to generate
data for the datapool.

To see the generated values:
* In the Datapool Properties - Edit dialog box, click Edit Datapool Data .

If the datapool values are not successfully generated, TestManager asks if you want to
see an error report rather than a summary of the generated data. Viewing this error
report can help you identify where to make corrections in the datapool fields. To view
an error report, click Yes when TestManager asks whether you want to see an error
report or summary data.
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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, select the row to be

deleted and press the DELETE key.

Editing Datapool Values

To view or edit the values in an existing datapool:

= Click Tools > Manage > Datapools , select the datapool to edit, and then click Edit.

When modifying the values in an existing datapool, note that:

©  When you click a value to edit it, an arrow icon appears to the left of the row

you are editing.

o When you begin to edit the value, a pencil icon appears to the left of the row,

indicating editing mode.

o To undo the changes you just made to a value, before you move the insertion

point out of the field press CTRL + Z.

o To see the editing menu, select the text to edit, and then right-click the mouse.

¢ To increase 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

IName

change column
sl width.

to change row K 5 Ta?;":

Conway

2445267

height. Koganti

Pistara

1321428

For an example of the datapool values that TestManager generates, see Example of

Datapool Value Generation on page 297.

Renaming or Copying a Datapool

When you rename or copy a datapool, you must specify a new name for the datapool,

up to a maximum of 40 characters.
To rename or copy a datapool:

= (lick Tools > Manage > Datapools .
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Deleting a Datapool

Deleting a datapool removes the datapool .csv and .spc files plus all references to the
datapool from the datastore.

To delete a datapool:

= (Click Tools > Manage > Datapools .

Importing a Datapool

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 datastore
as the test scripts that will access it. You can use TestManager to import a datapool
.csv file.

When you import a datapool, you often have to change the names of the datapool
columns to match the names of the corresponding test script variables. For more
information, see Matching Datapool Columns with Test Script Variables on page 309.

To import a datapool .csv file:
= Click Tools > Manage > Datapools , and then click Import .

Import Datapool
Import | Statisticsl

Mame:

IHTAuthentication

Description:

— lmport from

M5 DatapoolzhB TAuthenticatio

Browsze | Field Separatar: I

Ok I Cancel | Help I
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Datapool Location

When you import a datapool, TestManager copies the datapool’s .csv file to the
Datapool directory associated with the current project and datastore.

For example, if the current project is MyProject, and the current datastore directory is
MyDatastore, then the datapool is stored in the following directory:

C:\MyProject\MyDatastore\ DefaultTestScriptDatastore\ TMS_Datapool

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 that 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.

Importing a Datapool from Another Project

You can use the TestManager Import feature to copy a datapool that you created for
one project into another. When you import a datapool into a new project, the source
datapool is still available to the original project.

To import a datapool into a new project:
Click Tools > Manage > Datapools , and then click Import .
Note: If the datapool that you are importing includes user-defined data types, import
the data types before you import the datapool. For information, see Importing a
User-Defined Data Type on page 303.
Exporting a Datapool

You can use the TestManager Export feature to copy a datapool to any directory on
your computer’s directory structure. When you export a datapool, the original
datapool remains in its project and datastore.

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, see
Importing a Datapool on page 300.

To export a datapool to a location on your computer’s directory structure:

= Click Tools > Manage > Datapools .
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Managing User-Defined Data Types

You 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 types, see Data Types on page 286.

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.

You can only edit user-defined data types, not standard data types.
To edit a user-defined data type:

Click Tools > Manage > Data Types.

Editing User-Defined Data Type Definitions

Like all data types, a user-defined data type is essentially a one-column datapool. The
single column contains the values that you type into the user-defined data type.

You can edit the default definition of the data type column in the Datapool
Specification dialog box, just as you edit the default definition of datapool columns.

If you edit the definition of a user-defined data type, and then generate values for the
data type, you overwrite any existing values for the data type.

To edit the definition of a user-defined data type:
Click Tools > Manage > Data Types.

You can also add values to a user-defined data type by supplying it with values from
a standard data type. This automatic generation of values by TestManager can reduce
the typing that you need to perform when adding values to the user-defined data

type.
For example, suppose you want to create a user-defined data type containing a list

of valid product IDs. The valid ID numbers range from 1000001 through 1000100.
However, there is a dash between the fourth and fifth digits (such as 1000-001).

Rather than typing in all 100 numbers, with dashes, you can have TestManager
generate the numbers and assign them to a user-defined data type. Then, you can edit
the data type values and each ID.
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When you choose to automatically generate values, you must specify guideline values
for TestManager to use during generation. These values include:

*  Type = Integers - Signed
Sequence = Sequential
Repeat =1
Length =7

* Interval =1

*  Minimum = 1000001
Maximum = 1000100

No. of records to generate
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, see Creating a
Column of Values Outside Rational Test on page 310.
Importing a User-Defined Data Type

You can import a user-defined data type from one project into another. When you
import a user-defined data type into a new project, the source data type is still
available to the original project.

To import a user-defined data type into a new project:

= (Click Tools > Manage > Test Input Types .

Manage Test Input Types E
Hequtelo 2

Edit...
Hemanme..

(et}

11F

[Elete

Cloze | Help

Renaming or Copying a User-Defined Data Type

When you rename or copy a user-defined data type, you must specify a new name for
the data type, up to a maximum of 40 characters.
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To rename or copy a user-defined data type:

»  (Click Tools > Manage > Data Types .

Deleting a User-Defined Data Type
To delete a user-defined data type in TestManager:

Click Tools > Manage > Data Types .

Generating and Retrieving Unique Datapool Rows

Many database tests work best when each row of test data is unique. For example,

if a test involves virtual testers adding customer orders to a database, 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 test script at runtime.

To generate and retrieve unique datapool rows, you need to perform a few simple
tasks when you define the datapool.

Use the following guidelines when the datapool is being accessed by either a single
test script or by multiple test scripts, including both VU and GUI test scripts.
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What You Can Do to Guarantee Unique Row Retrieval

To ensure that a datapool supplies only unique rows to test scripts at runtime, follow

these guidelines:

What to do

How to do it

Specify at least
one column of
unique data.

In the Datapool Specification dialog box, specify that at least one
datapool column should contain unique data. Unique data can be
supplied through the Integers - Signed data type, through the Read
From File data type, and through user-defined data types.

With the Integers - Signed data type, take all of these actions:
= Set Sequence to Unique or Sequential.
= Set Repeat to 1.

= If Sequence =Unique, set an appropriate range in Minimum and
Maximum .

= Make sure that the values of Length and No. of records to
generate are appropriate for the set of numbers to generate.

With the Read From File data type, see Generating Unique Values on
page 311 for information.

With user-defined data types, see Generating Unique Values from
User-Defined Data Types on page 289 for information.

Generate enough
datapool rows.

Generate at least as many unique datapool rows as the number of
times the datapool will be accessed during a test.

For example, if 50 virtual testers will access a datapool during a
test, and each virtual tester is set for 3 iterations each, the datapool
must contain at least 150 rows.

You specify the number of rows to generate in the No. of records
to generate field of the Datapool Specification dialog box.

Disable cursor

wrapping.

If the datapool cursor wraps after the last row in the datapool has
been accessed, previously fetched rows are fetched again.

Disable cursor wrapping in any of these ways:

* When editing the DATAPOOL_ CONFI Gsection of a VU test
script in the Configure Datapool in Script dialog box, set Wrap at
end of file? to No.

* When editing a VU test script in Robot, add DP_NOWRAP to the
list of flags in the f | ags argument of the DATAPOCL_CONFI G
statement or the dat apool _open function.

* When editing a GUI test script in Robot, set the wr ap argument
of the SQADat apool Open command to False.

Generating and Retrieving Unique Datapool Rows
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What to do

How to do it

Use sequential or
shuffle access
order.

With sequential or shuffle access, each datapool row is referenced
in the row access order just once. When the last row is retrieved, the
datapool cursor either wraps or datapool access ends.

With random access, rows can be referenced in the access order
multiple times. So, a given row can be retrieved multiple times.

You can set row access order in any of these ways:

When editing the DATAPOOL_ CONFI Gsection of a VU test
script in the Configure Datapool in Script dialog box, set Access
Order to Sequential or Shuffle .

When editing a VU test script in Robot, add DP_SEQUENTI AL
or DP_SHUFFLE to the list of flags in the f | ags argument of
the DATAPOCL_CONFI Gstatement or the dat apool _open

function.

When editing a GUI test 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 the
cursor during a
test.

If you rewind the datapool cursor during a test (through the VU
dat apool _rew nd function or the SQABasic

SQADat apool Rewi nd command), previously accessed rows will
be fetched again.

Note: Rational Test can guarantee that a datapool contains unique rows only when

you generate datapool data through Robot or TestManager.

Creating a Datapool Outside Rational Test

To create a datapool file and populate it with data, you can use any text editor, such as
Windows Notepad, or any application, such as Microsoft Excel or Microsoft Access,

that can save data in .csv format.

For example, you can create a datapool file and type in the data, row by row and

value by value. Or, you can export data from your database into a .csv file that you

create with a tool such as Excel.

After you create and populate a datapool, you can use TestManager to import the
datapool into the datastore. For information about importing a datapool, see Importing

a Datapool on page 300.
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Datapool Structure

A datapool is stored in a text file with a .csv extension. The file has these
characteristics:

Each row contains one record.

Each record contains datapool field values delimited by a field separator. Any
character can be used for the field separator. Some common field separators are:

o Comma (, ). This is typically the default in the US and the UK.

¢ Semi-colon ( ;). This is typically the default in most other countries.

o Colon (:).
© Pipe(|).
o 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, click Start > Settings > Control Panel
double-click the Regional 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
quotes. 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 quotes
are not part of the value that is supplied to your application.

= A single value can contain embedded strings. For example, “Jones, Robert “Bob””
is a single value in a record, not two.

= Each record ends with a line feed.

Datapool column names are stored in a .spc file. (Robot and TestManager edit the
.spc file. Never edit the .spc file directly.)

The datapool name that is stored in the datastore 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

This is an example of a datapool file with three rows of data. In this example, field
values are separated by commas:
John, Sul | i van, 238 Tuckerman St, Andover, MA, 01810

Pet er, Hahn, 512 Lew st on Rd, Mal den, MA, 02148
Sal |y, Sut herl and, 8 Upper Wodl and Hi ghway, Revere, MA, 02151

Using Microsoft Excel to Create Datapool Data

When you are using Microsoft Excel to populate a datapool, do not separate values
with the Windows separator character (see page 307). Excel automatically inserts the
separator character when you save the datapool in .csv format.

To create and populate a datapool using Microsoft Excel:
+  Click File > New to create a new Excel workbook.

The following is an example of how a datapool might look as it is being populated
with data in Microsoft Excel:

Eﬁl\e Edit WView Insert Format Tools Data Accounting Window Help - 5'|5|
DEESRY|(s2ad n-~ & = £ 83 @
arial -1o-n1g\§§§|$|g-&-g- -
2 - =| 512 Lewiston Rd
A LB [ €& Db [ E [ F [ G [ o
| 1 |John Sullivan 238 Tucke Andover | WA 01810
| 2 [Peter Hahn |512 Lewis]_MaIden A 02148
| 4 Sally Sutherland Upper Yv Revere MA, 02151 | |
4
15
1B
17
18
12
i 5750, swoer ¢ hisr 1 ceers 7 e wf
Ready o i e e e e
Note that:

+ Each column represents a datapool field.

+ Each row is an individual datapool record containing datapool field values.
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Saving the Datapool in Excel

When you finish adding rows of values to the datapool, save the datapool to .csv
format.

To save a datapool file using Microsoft Excel:
Click File > Save As .

Note: Do not specify the Datapool directory in the datastore. When you later

import the datapool using the TestManager Import feature, TestManager
automatically copies the datapool to the Datapool directory in the current project and
datastore.

If you use Windows Notepad to open the datapool file that you just created and
saved, this is how it looks:

E newdp.csv - Notepad [_ (O] %]
File Edit Search Help
John,Sullivan,238 Tuckerman St,Andover ,Hn,B81818 =l

Peter ,Hahn,512 Lewiston Rd,HMalden,Hn, 82148
Sally,Sutherland,8 Upper Woodland Highway,Revere,ln,82151

Matching Datapool Columns with Test Script Variables

When you create a .csv file and then import it as a datapool, TestManager
automatically assigns column names (that is, datapool field names) to each
datapool column.

Datapool column names must match the names of the test script variables that they
supply with data (including a case match). But most likely, when you create and
import a datapool, the column names that TestManager assigns will not match the
names of the associated test script variables. As a result, you need to edit the column
names that TestManager automatically assigns during the import. You do so by
modifying a column’s Name value in the Datapool Specification dialog box.

For information about how to open the Datapool Specification dialog box during
datapool editing, see Editing Datapool Column Definitions on page 298.

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.
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A datapool 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

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 values in the file to a datapool column through the standard data type
Read From File.

Step 1. Create the File

If you want to use a file as a source of values for a datapool column, the file must be a
standard ASCII text file. The file must contain a single column of values, with each
value terminated by a carriage 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 Notepad.

Export a column of values from a database to a text file.

Step 2. Assign the File’s Values to the Datapool Column

Once the file of values exists, you assign the values to a datapool column just as you
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.
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To do so, from the Datapool Specification dialog box, in the Type column, select the
data type Read From File for the datapool column being supplied the values from the
external text file.

You can use the Read From File data type to assign values to multiple columns in the
same datapool.
Generating Unique Values

You can use the Read From File data type to generate unique values to a datapool
column that you create outside Rational Test.

To generate unique values through the Read From File data type, the file that the data
type accesses must contain unique values.

In addition, when you are defining the datapool in the Datapool Specification dialog
box, make the following settings for the datapool column associated with the Read
From File data type:

*  Set Sequence to Sequential.
= Set Repeat to 1.

Make sure the No. of records to generate value does not exceed the number of
unique values that you are accessing through the Read From File data type.

For information about the values you set in the Datapool Specification dialog box, see
Defining Datapool Columns on page 293.
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Reporting Performance
Testing Results

This chapter discusses performance testing reports and suggests ways to evaluate the
data provided in them. It includes the following topics:

= About reports

*  Running a report

+ Customizing reports
Changing report defaults
Types of reports

About Reports

TestManager provides several types of reports that help you analyze the success or
failure of a given suite run, and the performance of the server under specified
conditions. For example, you can determine how long it took for a virtual tester to
execute a command and how response times varied with different suite runs.

You can define new reports based on standard report types. Custom reports can help
you zoom in on a given application element and further refine tests to show exactly
the data you need as determined by your test plan or test case.

TestManager does not differentiate between the report definition and the processed
report data. Most actions that you can perform on a report definition you can also
perform on the processed report data.

By default, if a test completes successfully and the test generates appropriate data,
TestManager automatically runs Command Status and Performance reports against
the data in the log and displays the processed results.
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The following figure shows a sample Command Status and a sample Performance

report:
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After you examine report data, you can save or delete the report. If you save the
report, TestManager gives it a default name based on the type of report and the
number of existing reports of that type. (For example, Performance 1.) TestManager
saves the report under the logs in the project. To view the report again, you can open
the saved report. If you delete the report, you can re-create it by running the same
type of report against the same log.
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The following table summarizes the different types of reports:

Report Function Information

Performance | Display the response times, and calculate the Performance Reports
mean, standard deviation, and percentiles for each | on page 332
command in the suite run.

The report groups responses by command ID and
shows only responses that passed. In contrast,
Response vs. Time reports show each command
ID individually and show passed and failed
responses.

Compare Compare the response times measured by Compare Performance
Performance |Performance reports. After you have generated Reports on page 335
several Performance reports, use the Compare
Performance report to compare specific data.

Response vs. | Display individual response times and whether a | Response vs. Time
Time response has passed or failed. This report is useful | Reports on page 341
for looking at data points for individual responses
as well as trends in the data.

The report shows each command ID individually
and the status of the response. In contrast, the
Performance reports group responses by
command ID and they show only passed
responses.

You can right-click on the report, select a computer
that was in the run, and graph the resource
monitoring statics for that computer. These are the
same statistics that you display when you choose
to monitor resources during a suite run.

Command Obtain a quick summary of which and how many | Command Status
Status commands passed or failed. The report displays | Reports on page 344
the status of all emulation commands and
SQABasic timer commands.

Command View cumulative response time and summary Command Usage
Usage statistics, as well as throughput information for | Reports on page 346
emulation commands for all scripts and for the
suite run as a whole.

Note: Users who upgraded from Rational Suite PerformanceStudio or Rational
LoadTest may want to access information that previously was available in the Analog
and Trace reports. The information in those reports is now available through the Test
Log window. For information on viewing and using test logs, see Chapter 6,
Evaluating Tests.
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Running a Report

TestManager automatically runs the default Performance and Command Status
reports at the end of a suite run (unless the suite was aborted and log data was not
generated). While these reports offer a significant amount of information about your
test run, you might want to run other reports and/or vary the information displayed
in any given report. This section describes how to run different reports.

You run reports from the Report bar or from TestManager menus.

Note: You might also want to view the log files—the “raw” result files—before you
run reports against them. For information about viewing log information in the Test
Log window, see Chapter 6, Evaluating Tests.

Running a Report from the Report Bar

The quickest way to run a report is to click a button on the Report bar. On the Report
bar, TestManager lists the log created by the last suite you ran. Unless you specify
another log, TestManager runs the report using the information in this log.

To run a report from the Report bar:

Click View > Report Bar , and then click any one of the report buttons.

|
2 B [Buie Log [Stress Test Users 20 H06 Changs Log
“ Log Folder

[Botai Viewlog | Peif | Resp | staws | usage |

Note: You can customize the Report bar by populating it with your own reports. For
more information, see Changing the Reports that Run from the Report Bar on page 331.

Running a Report from the Menu Bar

Although TestManager lets you run reports quickly from the Report bar, you can run
only one report of each type against a log in this way. However, you might want to
run a number of reports from a series of logs. For example, if you have defined some
new Performance reports, you might want to run each report against the same log.
You can run these reports from the menu bar.

To run a report from the menu bar:

= Click Reports > Run, and select the type of report to run.
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Customizing Reports

TestManager lets you customize reports for your particular testing requirements.
You can customize a report by:
Filtering the data.

For example, you can filter the report so that it contains only one virtual tester
group, only certain test scripts, and only certain command IDs.

» Changing a report’s advanced options.

For example, you can modify a Response vs. Time report so that extremely long
responses are not included in the report.

Changing a graph’s type and appearance.
For example, you can display a graph as a line graph or a bar graph.
After you have customized a report and saved it, you can use it repeatedly to quickly
analyze your data.
Filtering Report Data

TestManager provides a set of default reports with predefined settings and options.
You can, however, customize reports to filter only certain data.

For example, the Performance report on page 314 contains information from many
command IDs, and the graph is complex. To see fewer command IDs, zoom in on the
graph, as explained on page 326. Alternately, right-click the report, click Settings , and
then click Select Command IDs .

However, instead of filtering the processed report, it is much easier to filter the report
definition beforehand so that the resulting report contains only the information you
are interested in. You can filter a report so it includes only certain virtual testers, only
certain test scripts, or only certain commands.

When you choose to set up filtering in a report, you must specify the following
information, depending on the type of report:

Build and log information

The build and log folder for which to look for appropriate log files, and the specific
log file on which to filter data in the report.

= Virtual Testers

The virtual tester and/or groups (computer or user) associated with the specified
log on which to filter data.
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= Scripts

The test scripts associated with the selected virtual testers on which to filter data.
+  Command IDs

The command IDs specified in the selected test scripts on which to filter data.

To set up filtering in Performance, Response vs. Time, Command Status, and
Command Usage Reports:

*  Open or create a new report of that type, and then click Change Filters .

Change Filters [ %]

Select the build that containg the log:
Build

Build 1 <

Select the log folder that containg the log:

Log Folder:

Default j

Select the log:

Log:
Stress Test Users 20 #OB j

< Back I Mest » I Cancel | Help |

Note: If you are filtering virtual testers, you usually select the log with the largest
number of virtual testers. This ensures that your report filters all of the virtual testers.

You can also filter the report after you run it. For more information, see Filtering
Command IDs that Appear in a Graph on page 327.
Setting Advanced Options

All TestManager reports have advanced options, which determine how the report
data is calculated and displayed. The specific advanced options are different for each
report. To fine tune a report, change the advanced options.
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To see the advanced options for a report:

Specify time period to include response data
[Times are relative to the run start time]

— Begin time

€ Custom starting time: IUU:UU: =
~ End time

@& Endof in

" Cugtorn ending time: IDD:DD: DD_,Z:

Open or create a new report, and then click the Change Options button.

Advanced Oplions E
Sart Method I Calculation I Graph I Percentilas I
Tirne Period | Riesponse Range I Stable Load I Response Types

0k I Cancel | Help

Note: For more information about advanced options, see the TestManager Help.

The following table summarizes each advanced option, and lists the reports that use

the option:

Option Description Reports

Graph Display the report as a graph, a table, or both, change | Command Status,
the type of graph displayed, change the labels for the | Performance, Response vs.
graph axes, and add headers and footers. Time, Compare Performance

Response Include only responses that fall between a maximum | Command Status,

Range and minimum time. The default includes all Performance, Response vs.
response times. Time, Compare Performance
you might want to set a maximum response time to
eliminate outliers. If you change this option for one
report, change the other reports, too, so that the
reports reflect the same information. For more
information, see Eliminating Outliers on page 321.

Response Include only HTTP responses or responses with Command Status,

Types timers. The default includes all responses. The Performance, Response vs.
Command Status and Response vs. Time reports also | Time
let you filter responses that contain verification
points.
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Option

Description

Reports

Sort Method

Sort command IDs numerically or in the order in
which they were run. The default is to sort command
IDs alphabetically.

Command Status,
Performance, Response Vs.
Time

Stable Load

Specify a number of virtual testers that must be
logged on before results are reported. The default is
to report results when any number of virtual testers
are logged on. you might want to change this option
so that a certain number of virtual testers, or all
virtual testers, must be logged on. For more
information, see Reporting on a Stable Load on page
321.

If you dynamically added virtual testers when you
monitored the suite, you might want to change this
option to correspond with the numbers of virtual
testers you added. For more information, see
Reporting on a Dynamic Number of Virtual Testers on
page 322.

If you change this option for one report, change the
other reports, too, so that the reports reflect the same
information.

Command Status,
Performance, Response vs.
Time

Time Period

Report on a specific portion of the suite run. The
default is to report on the entire run.

Command Status,
Performance, Response vs.
Time

Calculation

Change how response times are calculated. The
default measures the time from the end of the last
send command until the last byte of the response is
received. If you change this option for one report,
change the other reports, too, so that the reports
reflect the same information.

Performance, Response vs.
Time

Response
Status

Include only passed responses, or only failed
responses. The default is to include all responses.

Response vs. Time

Summary

Summarize data by virtual tester, test script,
command ID (Command Status), or run (Command
Usage). The default for the Command Status report
is detailed by command ID; the default for the
Command Usage report is by run.

Command Status, Command
Usage

Percentiles

Change how the response times are grouped.
Generally, the defaults of 50, 70, 80, 90, and 95 are
adequate.

Performance

320 Chapter 13 - Reporting Performance Testing Results




Eliminating Outliers

Reports may contains some values, called outliers, that are completely out of the
normal range. For example, you run a Performance report on 1000 virtual testers and
most response times range from 2 to 7 seconds. The response for one command ID is
30 seconds—far more than normal. Since this occurs only once it may be a
nonrepresentative time. In some cases you might want to eliminate such data points
from the report because they may inaccurately skew cumulative data.

To eliminate outliers:

» In the Response Range tab in the Advanced Options dialog box, specify a
maximum limit for a response time.

Advanced Dptions
Sort Method | Calculation I Graph I Percentiles
Tirne Period Response Range | Stable Load I Rezponze Types

ID-D [seconds)

— hainunn fimnit:

& Mo maximum

 Specified masimurn: ID-D [seconds)

0K I Caticel | Help I

Note: Consider carefully whether to remove data points from graphs. While at times
outlying data may non-representative, in other cases outliers could be indicative of
other performance issues.

Reporting on a Stable Load

It is useful to limit your report so that it includes only times when you have a stable
virtual tester load. For example, you probably are not interested in response times
when only a few virtual testers have logged on to the system, or when most of the
virtual testers have logged off.
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To specity a stable load:

*  On the Stable Load tab in the Advanced Options dialog box, specify the minimum
number of virtual testers that you consider to be a stable load.

Advanced Dptions
Sort Method I Calculation | Graph I Percentiles
Tirne Period I Response Range Stable Load I Rezponze Types

Specify the minimum number of active users to include response data;

' Allugers

€ Custom number of users

at least |1 _I; = Eatiae

0K I Caticel | Help I

Reporting on a Dynamic Number of Virtual Testers

If you add virtual testers dynamically when running a suite, you will want to know
how this addition affects your results. For example, if you start a suite with 50 virtual
testers, and then dynamically add three more groups of 50, your reports should show
ranges of 50-100, 101-150, 151-200.

To report on a dynamic number of virtual testers:

*  On the Stable Load tab in the Advanced Options dialog box, specify the number of
virtual testers.

*  On the Response Range tab in the Advanced Options dialog box, specify a range
for a dynamic number of virtual testers.

Reporting on a Particular Command ID

The default Response vs. Time report can look confusing because it contains
information about every command ID. This information is useful for assessing trends
in the data. However, you might 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
easier to read.
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To report on a particular command ID and then display it as a line histogram:

*  On the Graph tab of the Advanced Options dialog box, specify the graph type after
filtering the report on the command ID.

Advanced Dptions
Time Period I Fesponse Range I Stable Load | Response Types
Sort Method I Calculation Graph I Percerliles

Dizplay method
& Tahle i Graph (Ol

Graph type
’7(‘ Line i frea i Stack ¥ Bar " Fie ‘

Graph label

= Big

¥ s

Header:

Footer:

0K I Caticel | Help I

Mapping Computer Resource Usage onto Response Time

Monitoring computer resources is essential in performance testing. If you have a
performance problem, you need to determine whether it is caused by a large number
of virtual testers or by a hardware bottleneck. The Response vs. Time report lets you
overlay computer resource statistics over response time. If your response time
increases, you can determine whether this was caused by a computer resource
problem.

Note: TestManager needs to be set up to collect the information on computer
resources before you can report on computer resources. Therefore, when you run a
suite, select the Monitor resources check box. For information on running suites, see
Chapter 11, Creating Performance Testing Suites.

To map computer resources onto response time:

= Right-click on the graph of the Response vs. Time report, and then click Show
Resources .
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Changing a Graph’s Appearance or Type

TestManager can display the Compare Performance, Performance, Response vs. Time,
and Command Status reports as both graphs and table-style reports. The Report
Output Settings dialog box lets you change the type of graph that appears and lets
you enhance its display.

To change the type or appearance of a graph:

+  From an open report, click View > Settings .

Report Dutput Settings E
General | Edit Graph Labelsl Select Command |DSI Response Hangel

Graph Style: Graph Type:

I Log5cals C Line

I Inverted Axes  Area

™ Show Dataset Label {* Bar

™ Display Legend = Stack

V' Display Grid P

Ok I Cancel | Sl | Help |

Note: Available options for changing the type or appearance of a graph vary
according to the type of report you selected.

From this dialog box, you can:
Change the appearance of a graph.
Change the labels of a graph.
+  Filter information such as the command IDs.
In a Performance report, you can also change the response range that appears in the
graph.
Changing a Graph’s Appearance

TestManager 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
cumulative data. The following figure shows a stack graph with a header, background
grid, and various other options:
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Graph options that you can change include:

* 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 vs. Time report).

Display Grid — Displays a grid that is useful for visual comparisons (not available
on the Pie graph).
Displaying and Clearing Data Point Information

When working with graphs, you may want to display the value of a specific point in a
graph.

To display information about a data point:

*  Move the mouse over the desired area of the graph, and click
CTRL-SHIFT-BUTTONI.

To clear data point information:

Right-click the graph, and then click Clear Point Information
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Changing a Graph’s Type

When working with graphs, you can change the type of graph that TestManager
displays.

To change a graph’s type:
In the graph that you want to change, click View > Settings , and then choose a
graph type.

Enlarging and Rotating a Graph

By clicking combinations of SHIFT/CONTROL keys and mouse buttons, you can further
manipulate a graph’s appearance. The following table lists some of the ways you can

do this:
Action Mouse/Key sequence Other required action
Enlarge a graph’s size. CTRL-BUTTON1 Drag the mouse toward the
BUTTON2 bottom of the graph.

Change a graph’s SHIFT-BUTTON1 Move the mouse to reposition the

position. BUTTON2 graph.

Zoom in on a graph’s SHIFT-BUTTONI1 Draw a box around the area to

axes. zoom, and then release
BUTTONI.

Zoom in on a graph’s CTRL-BUTTON1 Draw a box around the area to

data. zoom, and then release
BUTTONI.

Rotate the view of a BUTTON1 BUTTON2 Move the mouse up and down to

graph (stack and pie change the inclination angle.

graphs only). Move the mouse left and right to
rotate the graph (stack only).

Reset a graph to its The lowercase letter “r” None.

original size.

Changing a Graph’s Labels

When working with a Command Status, Performance, or Compare Performance
graph, you can change the labels of the graph, including text, font, style, and size of a
label.
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To change a graph’s labels:
* In the graph that you want to change, click View > Settings .

General  Edit Graph Labels | Select Command |DSI Response Hangel

-~ Titles
5 A |I

' iz

|
Header: I
Footer: I

— Fants:

Aues: I Select
Header: I Select
Footer: I Select

Ok I Cancel | Lol | Help |

Filtering Command IDs that Appear in a Graph

TestManager lets you filter command ID data before or after you process the report.
Filtering command ID data after running the report is useful if your report results in a
graph that is complex, and you want to examine portions of it in more detail.

To filter the command IDs in a graph:

* In the graph in which you want to filter IDs, click View > Settings .

Generall Edit Graph Labels Select Command IDs | Responze Hangel

Select the command [Ds that are to be showr:

Awailable Selected
: Calcula™00m =

Calcula™002
Calcula™003
Calcula~004
Calcula~005
Calcula™006
Calcula~007
Calcula™008
Calcula™009
Calcula~010
Calcula~011
Calcula™012
Calcula~013
Calcula™014
Calcula™015
Calcula~017
Calcula~019
Calcula~020 =l

%

Cancel | Apply | Help
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Editing the Properties of a Report
A report’s properties are stored in the current project. These properties include:
The name of the report.
A description of the report.
Who created the report.
»  When the report was created.

Most of these properties are added automatically. However, you may want to add a
description of the report definition, or the results you were trying to achieve with the
report. To do this, edit the report properties.

To edit these properties:

= Choose a report and click File > Properties .

Managing Reports

When working with reports, TestManager allows you to perform common
management tasks with them. You can print, copy, rename, delete, and export reports
as necessary for test administration.

Printing a Report

TestManager allows you to print out the properties of a report and the processed
results of any given report

To print a report:
From an open report, click File > Print.
Note: When printing a processed report, you can add a header to the printout. For
more information, see Changing a Graph’s Labels on page 326.
Copying a Report

TestManager allows you to copy reports to the Clipboard for use by other applications
and within TestManager.

TestManager displays Compare Performance, Performance, Response Vs. Time, and
Command Status reports in graphs and tables. You can copy the table portion onto the
Clipboard, and then paste it into another application such as Microsoft Excel,
Microsoft Word, or Microsoft Paint.
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To copy a table into another application:

+  From an open report, select the rows that you want to copy, and then click Edit >
Copy.

Copying a report within TestManager 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 to copy the report and then change that
one option. In this way, you can be sure that you have modified only that option.

Copying graphical report data within TestManager is useful if you want to change the
report settings. For example, you might want to change the format of a graph from
bar to stack, or you might want to filter the report data. By copying the report and
then changing the settings of the copy, you can preserve both the original and the
changed report.

To copy a report:

+  From the Analysis tab of the Test Asset Workspace, select the report to copy and
click Edit > Copy.

Note: When you copy a report, you must specify a new name for the report.

Renaming a Report

After you have defined a number of reports, you might want to rename one or
several—for example, if you adopt a new naming convention for reports, or if you
want to standardize naming conventions.

To rename a report:
+  From the Analysis tab of the Test Asset Workspace, right-click the report to rename
and select Rename.
Deleting a Report

After you have defined and processed a number of reports, you may find that some of
them are no longer useful. You can delete both reports that you have defined and the
default reports that come with TestManager.

Note: Before you delete a report—default or otherwise—make sure that other people
using the current Rational Test project do not use the report.

Deleting processed reports is useful if you run reports frequently and accumulate
reports that you no longer need.
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To delete a report:

+  From the Results tab of the Test Asset Workspace, right-click the report and select
Delete.

Note: To restore a default report that you have deleted, click Tools > Options , click the
Reports tab, and then click the Restore Defaults button.
Exporting Reports

The Performance, Command Status, Compare Performance, and Response vs. Time
reports display data graphically. You can export this graphic data to a .csv file for
further processing.

To export reports:

Open the report and click File > Export to File .

Changing Report Defaults

TestManager automatically generates Performance and Command Status reports at
the end of a suite run. In addition, you can click a report name on the Report bar, and
TestManager runs the report that you click.

You can specify the reports that TestManager generates at the end of a run. For
example, TestManager can automatically display a Command Usage report in
addition to the Performance and Command Status reports. Or TestManager can
generate a Performance report based on a report that you have defined instead of the
default Performance report.

You also can change the reports that TestManager runs when you click a Report bar
button. For example, instead of TestManager running the default Performance report,
you can have it run a Performance report that you have defined.

Changing the Reports that Run Automatically

TestManager automatically displays Performance and Command Status reports at the
end of the suite run. However, you can change the reports that TestManager
automatically displays.
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To change the reports that TestManager automatically displays at the end of a suite

run:

= Click Tools > Options , and then click the Reports tab.

Dptions [ %]

Create Suitel Monitor  Reports |F|un I WU Compilationl

Perfarmance Testing Repart Settings

Automatic Feparts at End of Fun

Performance

Status Default Command Status Report

Add.
[elete |

Initialize Default Reports

Restore Defaults Feset Repart Bar

¥ Automatic Report Bar display

™ Disable save on closing Report Dutputs

Repart Bar Button

Performance IDefauIt Performance Feport

Change... |

Response IDefauIt Response Report

Change... |

Cormmand Status IDefauIt Command Status Feport

Change. |

Command Usage IDefauIt Command Usage Report

Change... |

[ o ]

Cancel | Help |

Changing the Reports that Run from the Report Bar

The Report bar lets you run reports by clicking a button. TestManager automatically
runs the default reports unless you specify otherwise. For example, you may have
defined a new report that you want to run from the Report bar instead of a default

report.

To specity the reports that TestManager runs from the Report bar:

= Click Tools > Options , and then click the Reports tab.

Note: To reset the Report bar so that it generates the default reports, click Tools >
Options , click the Reports tab, and then click the Reset Report Bar button.

Types of Reports

This section discusses the five kinds of performance reports available in TestManager.
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Performance Reports

You can use Performance reports to display the response times recorded during the
suite run for selected commands. Performance reports also provide the mean,
standard deviation, and percentiles for response times.

To define a new Performance report:

= Click Reports > New > Performance .

f=| Performance Report - Untitled®

— Filbers:

—Advanced Option Summary:

|

Users

All
Scripts

All
Commands

All

d Time Period:

Begin Time: Start of Run

End Timme: End of Run
Responze Range:

Fimimurm firmit: Mo Minimum

b airnurn limnit: Mo b aximum
Stable Load: Disabled
Responze Types: Al
Graph:

Method: Both

Type: Bar

Labels:

e ¥ Az Mone
» 4|

of

Change Optians... |

Save

| Fun I

LCloze |

Help |

Performance reports are the foundation of reporting performance-related results in
TestManager. They can show whether an application meets base criteria as defined in
the test plan and/or the test case. For example, a Performance report can tell you
whether 95% of virtual testers received responses from the test system in eight
seconds or less—or what percentage of virtual testers did not receive responses from
the system in that time.

Performance reports use the same input data as Response vs. Time reports, and they
sort and filter data similarly. However, Performance reports group responses with the
same command ID, while Response vs. Time reports show each command ID

individually.
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The following figure shows an example of a Performance report. This graph shows 15
bars for each percentile category, because 15 commands are graphed.

Ef Performance Report Output - Performance 1% |_ (O] x]

MIM Gth 7lth B0th S0tk Sath M

CrndID MNUM | MEAN | STDDEY | MIN | SOth | 7Oth | B0th | S0th | S5th | MAX ﬂ
1 Calcula™001 6 053 052; 018; 033 043; 045 106 136 166
2 Calcula~002 & 037 017: 023: 028: 040; 051: 060 D064: 068
3 Calcula~003 & 0E0 042: 015 060 098; 093 104 107: 1.09
4 Calcula~004 & ars 0.43: 016: 082: 124! 125 123 130 132
5 Calcula~005 & 017 0.02; 015 0716 0718; 020 0210 021: 0.2
[3 Calcula™006 [ 12 036 060: 133 147 143: 1510 15 153
7 Calcula~007 [ 057 043 019 086 0800 110 1150 113; 1.20
[ Calcula~003 3 134 0.32: 083 151: 1850 157 1537 160: 161
g Calcula~003 [ 1.44 025: 083 154 167 1537 161 162 163
10 Calcula~0 [ 043 025: 0716 042: 066! 063 071 071: 072
11 Calcula™011 [ 0s7 106: 019 047: 072: 0737 134 2540 315
12 Calcula~M2 3 037 0218 019 023 045! 066 067 06/ [6F
13 Calcula~M3 3 1.04 0.87; 018 082; 1700 2027 2120 217: 221
14 Calcula~014 3 050 0218 020; 065 066! 066 0BG 0BG (66
15 Calcula~015 3 128 1360 018; 048 1950 3170 319] 3200 321
16 Calcula~017 3 037 0218 020 024 045! 0OB4:i 067 063 063 =

The graph plots the seconds of response time against preset percentiles.
The MIN category shows the minimum response time for each command ID.
The 50th category shows the 50th percentile of time for each command ID.

Half of the command IDs had a shorter response time and half had a longer
response time.

The MAX category shows the maximum response time for each command ID.

What's in Performance Reports?

Performance reports contain the 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.
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*  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.

For example, if the 95th percentile of Add Ne002 is 0.53, then 95% of the responses
are less than 0.53 seconds.

*  MAX — The maximum response time of all responses for each command ID.

For example, to display the total response time in the graph and in the last line of the
report:

1 From an processed Performance report, right-click on the graph and select

Settings .

Generall Edit Graph Labels Select Command IDs | Responze Hangel

Select the command [Ds that are to be showr:
Awailable Selected

A ; Calcula~001 -
kS | Caloula™002

Calcula™003
> | Calcula~004
Calcula~005
Calcula™006

£ | Calcula™007
[«

Calcula™008
< Calcula™009
Calcula~010
Calcula~011
Calcula™012
Calcula~013
Calcula™014
Calcula™015
Calcula~017
Calcula~019
Calcula~020 =l

Ok I Cancel | Apply | Help |

2 Click the Select Commands IDs tab, and select TOTAL.

About Percentiles in Performance Reports

A percentile in a Performance report represents the longest amount of time it takes a
defined percentage of the total number of virtual testers to complete a test script.
Percentiles are given for each command ID in a test script and for the total time it took
for all virtual testers to complete the entire list of commands.

For example, assume that you have a total of 100 virtual testers each executing a
command once. The time in the 50th percentile column indicates that 50% of the
virtual testers completed the command within that amount of time. It took some of
those virtual testers two seconds to complete a command in a test script, some three
seconds, and some five seconds. The 50th percentile time that would appear on the
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Performance report would be three seconds, meaning that it took all of the virtual
testers in the 50th percentile less than or equal to three seconds to complete the
command.

The Performance report displays the minimum and maximum amounts of time it
takes to complete one command. The percentile times range between the minimum
and maximum times.

When you run a performance test, it is common for some virtual tester runs to take an
abnormally long time to complete a command. For example, a server could be
downloading an application while you are performing the test, so that the time it
takes for the virtual testers to complete their tasks during this download will be
longer than for the other virtual testers. This creates outliers—data that is extreme at
one end of the scale and that does not accurately represent the trend of all the virtual
testers. You can use percentiles to evaluate the results of the test in a way that
eliminates outliers, and thus gives you a more accurate picture of the true response
times.

For example, assume that you have a server that contains an internal web site that has
support information used by 80 technical support staff. You do the following;:

»  Decide that the time it takes to gain access to the Web site should never exceed 8
seconds.

+ Create a suite with a test script that gains accesses to the internal support web site.

»  Consider that the anticipated load is 80 users, and decide to test for 100 users to
eliminate outliers.

= Define a user group of 100 virtual testers, run the suite, and then run a
Performance report.

The percentiles shown on the report are 50, 60, 70, 80, 90, 95. Although you ran the
suite with 100 virtual testers, because you are only required to have results for 80
users, you can discount the 90th and 95th percentiles to eliminate outlier data and to
get accurate results for 80 users. Along with eliminating outliers, testing for more
virtual testers enables you to determine whether the server can handle more than the
anticipated load

Compare Performance Reports

The Compare Performance report compares response times measured by
Performance reports. After you have generated several Performance reports, you can
use a Compare Performance report to compare the values of a specific field in each of
those reports. You also can compare reports that show different numbers of virtual
testers or compare reports from runs on different system configurations.
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Compare Performance reports allow you to see how benchmark information on a
particular application differs for various load configurations. This can help you
identify, for example, needed protocol improvements in the tested application. For
example, you could run a test on an application with various virtual tester loads, and
then compare the Performance reports of the various test runs to see how the
application manages under an ever-increasing virtual tester load.

When you run a Compare Performance report, you specify the base Performance
report and up to six other Performance reports.

Defining a Compare Performance Report

Defining a Compare Performance report is similar to defining other reports.

To define a new Compare Performance report:

= Click Reports > New > Compare Performance .

{=]| Compare Report - Untitled™ [_ =) x] I
— Compare figld —Advanced Option Surmmary:
% pean Response Range: ;I
- StandardlDevistion Iinimurn limit: Mo bMinimum
~ . . F awimuirn limit: Mo M aximum
PBercentile Graph:
i} ¥ Method: Both
J Type: Bar
w Labels:
- Siyle X Awis: Mone
% alue relative to bage report Y Awiz: Naone
Header: Mone
© shsolute data values Footer: Mone
—Weighted _ILI
& |ndividual sample data Il .
" weighted by count of base report samples e s, |
Save | Bun I Close | Help |

When you define a Compare Performance report, you must define the following:

= The fields to compare in the selected Performance reports:

¢ 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 Performance report must use one of these percentiles.

= The style of the comparison relative to the base Performance report:
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o Value relative to base report — Compares the response times relative to the base
Performance report. With this option, the first column in the report (the base
Performance report) is always 1, and the other columns are relative to it. For
example, if the base report lists a response time as 2.5, and another report lists
the response time as 5, then the Compare Performance report lists them as 1
and 2.

¢ Absolute data values — The indicated response times appear in the report. For
example, if the base report lists a response time as 2.5, and another report lists
the response time as 5, then the Compare Performance report lists them as 2.5
and 5.

» The weight of the response times that occur most frequently:

¢ Individual sample data — The response times are not weighted. A command ID
that occurs ten times and a command ID that occurs 100 times have an equal
influence on the response time 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. Command IDs that occur more frequently have more influence on
the response time statistics, and command IDs that occur less frequently have
less influence on the statistics.

Note: For more information about advanced options, see the TestManager Help.

What's in Compare Performance Reports?

A Compare Performance report can compare reports in a number of ways. It can
compare reports absolutely, or it can compare reports relative to a base report. 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
has equal influence.

There are four versions of the Compare Performance report:
= Absolute

= Weighted absolute

= Relative

= Weighted relative

Examples of each version use the same Performance reports as input.
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Absolute Compare Performance Reports

Absolute reports display the actual values of the response times, in seconds. The final
line of the report gives the arithmetic sum of the response times.

To define an absolute report:

= Follow the steps in Defining a Compare Performance Report on page 336, and be sure
to choose the Absolute data values option.

The following figure shows the last few lines of an absolute Compare Performance

report:
Build 1 Build 1 Build 1 Build 1
CcmdiD sample schedule | sample schedule | sample schedule | sgample schedule
Users 5#02 Users 10 A1 Users 15 203 Users 20 709
Performance 1 Performance 1 Performance 1 Performance 1
149 READ RO17 0.om 0.04 0.01 0.01
150 READ RO18 0.0 n.oz2 0.01 0.01
151 READ RO19 0.00 0.0 0.00 0.00
1582 READ RO20 0.00 0.0 .00 0.01
153 READ RO21 0.00 0.0 0.00 0.00
154 READ RO22 0.00 .00 .00 .00
155 S 273 479 511 12.05

Weighted Absolute Compare Performance Reports

Weighted absolute reports weigh response times by their frequency of occurrence and
are useful for comparing total response times.

To define a weighted absolute report:

= Follow the steps in Defining a Compare Performance Report on page 336, and choose
the Absolute data values and the Weighted by count of base report samples  options.

The weight applied is equal to the number of valid responses for that command ID in
each report. If the command IDs in the reports have a different number of responses,
TestManager 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 Performance
report gives the arithmetic sum of the weighted response times for each report.
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The following figure shows the last few lines of a weighted absolute Compare
Performance report:

Build 1 Build 1 Build 1 Build 1
cmdiD sample schedule | sample schedule | sample schedule | sample schedule
Users 5 #02 Users 10 701 Users 15 703 Users 20 709
Performance 1 Performance 1 Performance 1 Performance 1
148 READ RO1Y 003 01z 003 003
150 READ RO15G 003 .06 003 003
151 READ RO19 n.0o 003 n.0o n.0o
152 READ RO20 0.0o 003 0.0o 003
153 READ ROM 0.0o 003 0.0o 0.0o
154 READ RO22 0.0o 0.0o 0.0o 0.0o
155 WWEIGHTED S1h 911 14 B1 17 .45 4 53

Relative Compare Performance Reports

Relative reports list the base response time as 1.00 and the other response times
relative to that base.

To define a relative report:

= Follow the steps in Defining a Compare Performance Report on page 336, and choose
the Value relative to base report option.

The final line of the report gives the geometric mean of the relative response times for
each report. To determine the geometric mean, TestManager 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, TestManager multiplies them together
and takes the fifth root of the product.

Mathematically, the geometric mean of a set of values x4, x, ..., X is expressed as:

(XgXp.. %)/ K

Types of Reports 339



The following figure shows the last few lines of a relative Compare Performance

report:
Build 1 Build 1 Build 1 Build 1
cmdiD sample schedule | sample =chedule | sample schedule | sample schedule
Users 5 A2 Users 10 21 Users 15 203 Users 20 709
Performance 1 Performance 1 Performance 1 Performance 1
149 READ RO1Y 1.00 4.00 1.00 1.00
150 READ RO1S 1.00 2.00 1.00 1.00
151 READ RO19 1.00 10.00 1.00 1.00
152 READ RO20 1.00 10.00 1.00 10.00
153 READ RO 1.00 10.00 1.00 1.00
154 READ ROZ22 1.00 1.00 1.00 1.00
155 GEC MEAM 1.00 1.51 1.07 1.44

Weighted Relative Compare Performance Reports

This report is the same as the relative report, except that it also lists the weighted
geometric mean.

To define a weighted relative report:

= Follow the steps in Defining a Compare Performance Report on page 336, and choose
the Value relative to base report and the Weighted by count of base report samples
options.

The weighted geometric mean differs from the geometric mean in that it takes into
account the frequency with which the different command IDs occur. Frequently used
command IDs have a greater influence on the weighted geometric mean than
infrequently used ones—in contrast to the geometric mean, where all command IDs
have equal influence.

The weight applied when calculating the weighted geometric mean for each
command ID equals the number of valid responses for that ID in each report being
compared. If the number of valid responses for a command ID differs among the
reports, the smallest non-zero count is used as its weight.

Mathematically, the weighted geometric mean of a set of values x7, xy, ..., xk with
frequencies (weights) of f1, f5, ..., fk, where f; + f> + ... + fk = N, is expressed as:

£ f /N
(XPEX2. %)
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The following figure shows the last few lines of a weighted relative Compare
Performance report:

Busild 1 Bl 1 Build 1 Build 1

CmdiD sample schadule | gample schadula | gample schadule | sample schadule

lignra 5 502 Uigera 10 501 ligera 15 403 Ugara 20 509

Performance 1 Performance 1 Performance 1 Performance 1
149 RESD ROT | i 00 | 4000 100 10
— ﬁFAﬁR:|1=|"1m"~m' “_.:I.l.--.---.---.--.l_;_l.i
1 |READRGTE | 100! “qooa) Tl i
is2 READ RO2D | 100} 10000 10010 oo
— IT:F.GJ:‘R:I:'1-'1|'.|'.I'1|‘I|‘|'I'1r|:|1-----‘riﬁ'
- I-:-LF-.I:-I’JH-'HJ.'I1Ll.|'1Ll:I'--"-J.i.I'
155 GEQ NEAM | 100} 151§ 1074 A4 |
— l":.n:Td.‘=im'1m'1m' "1'515:‘:-""""""‘"4-'.'-5

N/A and Undefined Responses

Occasionally, you might see the strings n/ a and Undef n in a Compare Performance
report. The following table describes when TestManager displays these strings:

If ... Then the Compare Performance report ...

A command ID is in the base report but | Lists n/a for that command ID in the table
does not exist in the other reports. and does not include information for that
command ID in the report graph.

A command ID is in the report but does | Ignores that command ID.
not occur in the base report.

You are producing a relative report, and | Lists the response time as O in the base

some command IDs have a response report, and lists the other results
time of 0. corresponding to that command ID as
Undefn .

All the response times for a report are | Lists the geometric mean or sum as n/a.
listed as n/a or Undefn .

Response vs. Time Reports

Response vs. Time reports display individual response times. Response vs. Time
reports use the same input data as Performance reports, and sort and filter data
similarly. However, Response vs. Time reports show each command ID individually,
while Performance reports group responses with the same command ID.
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To define a new Response vs. Time report:

= Click Reports > New > Response vs. Time .

{=| Response Report - Untitled™ [_ (=l x]
— Filters: —Advanced Option Surmmarny:

Lsers ;I Time Period: -
All Begin Time: Start of Run

Scripts End Time: End of Run
All Responze Range:

Commards Minimurn limit: Mo Minirmurn
All I aximnuirn limit: Mo b axirum

Stable Load: Disabled

Responze Types: Al

Sort Method: Alphabetic
Calculation: last received - last sent
Response Status: Al

Graph:
| - Method: Bath -
» ki »
Change Options... |
Save | Bun I LCloze | Help |
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Response vs. Time reports are useful for the following tasks:

Checking the trend in the response time. The Response vs. Time report shows the
response time versus the elapsed time of the suite run.

The response time should be clustered around one point rather than getting
progressively longer or shorter. If the trend changes, check that you have excluded
login and setup time in your results. The worst case is that you might need to
change your test design.

Checking any spikes in the response time. If the response time is relatively flat
except for one or two spikes, you might want to investigate the cause of the spikes.

Filtering the data so that it contains only one command ID, and then graphing that
command ID as a histogram.

Checking the resources used by a computer in the run (optional).

To see the resources used, right-click on the Response vs. Time report and select a
computer.

The following figure shows a Response vs. Time report. This graph shows that the
first virtual tester in the accounting group (Accounting 1) executed two commands.

B Response Vs Time Aeport Output - Rezponse ¥z Time 1= [_ (O] x|

ales
ales
ales
ales
ales
ales
ales
e
aka L rikmy
aka prikry
EaEa DI
ats En
Accounting
Accountin
ACcodntin
0 50000 100000 150000 200000
Cmd ID Ending TS Response Status Wirtual Tester Script ﬂ
1 Calcula™173 BI0E9 150iPass Accounting[1]i Calculate Ho
2 Calcula™001 7403 410:iPass Accounting[1] Calculate Ho
3 Calcula™040 45336 151 iPass Accounting[1]: Calculate Ho
4 Calcula™090 51544 171iPazs Accounting[1]: Calculate Hol
] Calcula~001 145088 290iPass Accounting[1]; Calculate T ax
[ng =l al = ~=247 144FNOT | =S W = P A e CXTRT e I E s PR I Y I P ;I
A
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The graph plots each virtual tester versus the response time in milliseconds. The
graph contains many short lines that resemble dots. They indicate that the response
times for all the virtual testers are quite short. The longer a line is on the X axis, the
longer the response time, because the X axis graphs the response time.

What's in Response vs. Time Reports?

Typically, Response vs. Time reports contain two sections, one for expected responses
and one for unexpected responses. The responses within each section are sorted by
command ID. Within each command ID, responses are sorted by the ending
timestamp.

Response vs. Time reports contain the following information:
*  Cmd ID — The command ID associated with the response.

* Ending TS — The ending timestamp of the response. This timestamp corresponds to
the value of the read-only timestamp variable 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 — Displays P or F to indicate whether the response passed or failed.
= Virtual Tester — The virtual tester corresponding to the response.

= Script — The name of the test script corresponding to the response.

Command Status Reports

Command Status reports show how well actual responses correspond with the
expected responses. If the response that you received is the same or is expected,
TestManager considers that it has passed; otherwise, TestManager considers it failed.
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To define a new Command Status report:

= Click Reports > New > Command Status .

|

f=] Status Report - Untitled™
— Filters: —Advanced Option Surmmary:

Lizers ;I Time Period: -
All Begin Time: Start of Fun

Sciipts End Time: End of Run
All Response Range:

Commatids Miriirnwirn limit: Mo Minirum
All I i lirit: Mo M aximum

Stable Load: Disabled
Fesponse Types: Al
Graph:
Methad: Bath
Type: Bar
Labels:
# Ais: None

Change Options. ..

o

Bun LCloze |

Help |

Command Status reports reflect the overall health of a suite run. They are similar to

Performance reports, but they focus on the quantity of commands run in the suite.

Command Status reports are excellent tools for debugging the testing process, as you
can see easily which commands fail repeatedly and that address that test script

accordingly.

The following figure shows an example of Command Status report. This graph shows
that command 1 (command ID Add Ne01) ran 24 times and did not fail, and

command 6 (command ID Calcul001) ran 8 times and did not fail.

B Command Status Report Output - Command Status 1~ [_ (O] x|

CmdID MUM | Paszed Failed % Passzed % Failed
1 Calcula™00 4 [] 0 100.00 0.00
2 Calcula™002 3 2 1 BE.70 33.30
3 Calcula™003 2 2 0 100.00 0.00
4 Calcula™004 2 2 0 100.00 0.00
5 Calcula™005 2 2 0 100.00 0.00
[3 Calcula™006 2 2 0 100.00 0.00
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The graph plots the command number against the number of times the test script ran.
It displays commands that passed in green, and displays commands that failed in red.

What's in Command Status Reports?

Command Status reports contain the following information:

Cmd ID — 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 the Passed and Failed 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.

The last line of the report lists the totals for each column.

Command Usage Reports

Command Usage reports display data on all emulation commands and responses.
The report describes throughput and virtual tester characteristics during the suite run.

To define a new Command Usage report:

Click Reports > New > Command Usage .

[=] Usage Report - Untitled™ M= E
— Filters: —&dvanced Option Surmmarny:
Users = Summary: Run A

All
Scripts
All

Kl LILI Kl LILI
Change Options. .. |
Save | Bun I LCloze | Help |
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The summary information in the Command Usage report gives a high-level view of
the division of activity in a test run. The cumulative time spent by virtual testers
executing commands, thinking, or waiting for a response can tell you quickly where
there are bottlenecks in the test application. The Command Usage report also can
provide summary information for protocols.

The following figure shows an example of a Command Usage report:

B Usage Report Dutput - Usage 1= M= &=
-
Usage Report
Cumulative Statistics for All Selected Users and Scripts
fictive Time: 118.6 secs Inactive Time:
Passed Commands: 58 fAverage Throughput: 29.34 o
Failed Commands: a Average Throughput: a.88
Passed Responses: 23 Average Throughput: 11.64
Failed Responses: 4 fAverage Throughput: 2.82
Time Spent Waiting: 28.4 seconds => 17.2%
Time Spent in Input: 8.8 seconds =3 9.8%
Time Spent Thinking: 98.2 seconds => 82.8%
Passed HTTP Connections: 57 Passed Connections/Hin:
Failed HTTP Connections: a Avg Connect Setup Time: -
1] A

What's in Command Usage Reports?

Command Usage reports contain a section on cumulative statistics and a section on
summary statistics.

Cumulative Statistics

= Active Time — The sum of the active time of all virtual testers. The active time of a
virtual tester is the time that the virtual tester spent thinking (including delays
after the virtual tester’s first recorded command), executing commands, and
waiting for responses.

= Inactive Time — The sum of the inactive time of all virtual testers and test scripts.
The inactive time of a virtual tester is the time before the virtual tester’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 test script and the beginning of the current test script).

* Passed Commands - The total number of passed sql exec, sql prepare,
sqgl *_cursor, TUXEDO, htt p_r equest,sock_send, emul at e, and DCOM method
call commands executed.
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= Failed Commands - The total number of failed sql exec, sqgl prepare,
sql *_cursor, TUXEDO, htt p_request,sock_send, emul at e, and DCOM method
call commands executed.

= Passed Responses — The total number of responses to input commands that were
matched by passing receive commands (sql nr ecv, sql | ongrecy, htt p_nrecy,
http_recv, sock_nrecv, and sock_r ecv). This is not the same as the total number
of expected receive commands, since a response may be matched by an arbitrary
number of receive commands. A response is considered expected if all receive
commands used to match it have an expected status.

+ Failed Responses — The total number of responses that were matched by failing
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. A response 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 virtual tester.

* Time Spent Waiting — The total time spent waiting for responses, given both in
seconds and as a percentage of active time. The 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 time that an ht t p_r equest spends waiting for
a connection to be established is counted as time spent waiting.

= Time Executing Commands — The total time spent in executing sql exec,
sql prepare, sql *_cur sor, TUXEDO, enmul at e, and DCOM method call 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 Spentin Input — The total time spent sending virtual tester input to the server.
This measurement is provided both in seconds and as a percentage of active time.
The time spent by ht t p_r equest and sock_send commands in sending input to
the server is reported as time spent in input.

= Time Spent Thinking — The total 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
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corresponds to that used during the run only if the environment variable
Thi nk_def in the test script has the default LR (last received), which assumes that
think time starts at the last received data timestamp of the previous response.

If any SQL emulation commands were executed, the Command Usage report
includes:

Rows Received — The number of rows received by all reported sql 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 for sql exec and sql pr epare
statements only.

SQL Execution Commands — The number of sql exec commands reported.
Preparation Commands — The number of sql pr epar e commands reported.

Rows Processed — The number of rows processed by all reported sql 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 of
sql exec commands reported.

Avg Row Process Time — Average time in milliseconds for processing a row by an
sqgl exec command. Derived by dividing the time spent on sql exec commands by
the number of rows processed.

Avg Execution Time — Average time in milliseconds to execute an sql exec or
DCOM method call command. Derived by dividing the time spent on sql exec
commands by the number of sql exec commands.

Avg Preparation Time — Average time in milliseconds to execute an sql pr epar e
command. Derived by dividing the time spent on sql pr epar e commands by the
number of sql prepar e commands.

If any HTTP emulation commands were executed, the Command Usage report
includes:
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+ Passed HTTP Connections — The number of successful HTTP connections
established by all reported ht t p_r equest commands.

* Failed HTTP Connections — The number of HTTP connection attempts that failed to
establish a connection for all reported ht t p_r equest commands.

= HTTP Sent Kbytes — Kilobytes of data sent by reported ht t p_r equest commands.

= HTTP Received Kbytes — Kilobytes of data received by reported htt p_nr ecv and
htt p_r ecv commands.

*  Sent Kbytes/Connection - Kilobytes of data sent by reported ht t p_r equest
commands per connection. Derived by dividing the kilobytes of data sent by the
number of successfully established HTTP connections.

= Passed Connections/Min — The 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
recorded htt 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 ht t p_r equest 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 recorded ht t p_nrecv and htt p_r ecv
commands by the active time.

= Recv Kbytes/Connection — Kilobytes of data received by reported htt p_nrecv and
htt p_r ecv 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 Command Usage report
includes:

= Passed Socket Connections — The number of successful socket connections
established by all reported sock_connect functions.

= Socket Sent Kbytes — Kilobytes of data sent by reported sock_send commands.

= Socket Received Kbytes — Kilobytes of data received by reported sock_nr ecv and
sock_r ecv commands.

= Passed Connections/Min —The number of successful socket connections
established per minute. Derived by dividing the number of successful socket
connections by the active time.
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Socket Sent Kbytes/Sec - Kilobytes of data sent per second. Derived by dividing
the kilobytes of data sent by all recorded sock_send commands by the active time.

Socket Recv Kbytes/Sec - Kilobytes of data received per second. Derived by
dividing the kilobytes of data received by all recorded sock_nr ecv and sock_r ecv
commands by the active time.

If any TUXEDO emulation commands were executed, the Command Usage report
includes:

Tuxedo Execution Commands — The number of TUXEDO commands reported.

Avg Execution Time — Average time in milliseconds to execute a TUXEDO
command. Derived by dividing the time spent on TUXEDO commands by the
number of TUXEDO commands.

If any st art _t i e emulation commands were executed, the Command Usage report
includes:

stop_time Commands — The number of st op_t i me commands reported.

stop_time Cmds/Min — The number of st op_t i me commands per minute. Derived
by dividing the number of st op_t i e commands by the active time.

start_time Commands — The number of st art _t i me commands reported.

Avg Block Time — Average response time in seconds for reported st op_t i ne
commands. Derived by dividing the sum of the response times for all st op_ti e
commands by the number of st op_t i me commands. The response time of a

st op_ti me command is the elapsed time between it and its associated start _ti me
command.

If any emul at e emulation commands were executed, the Command Usage report
includes:

Passed emulate Commands — The number of emul at e commands that report a
passed status.

Passed emulate Time Spent — The total time spent, from when the passed enul at e
commands start to where they end.

Failed emulate Commands — The number of enul at e commands that report a failed
status.

Failed emulate Time Spent — The total time spent, from when the failed emul at e
commands start to where they end.

If any t est case emulation commands were executed, the Command Usage report
includes:
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» Passed testcase Commands — The number of t est case commands that report a
passed status.

* Failed testcase Commands - The number of t 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 virtual
testers and test 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 virtual testers
and test scripts.

= Passed Commands , Failed Commands , Passed Responses , Failed Responses —
Identical to their counterparts in Cumulative Statistics on page 347.

+ 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 is
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 virtual testers at the applied
workload, as opposed to the throughput of the average virtual tester. The total
failed command, and the total passed and failed response throughputs are
calculated analogously.

These throughput measurements, as well as the test script throughput, depend
upon the virtual tester and test script selections. For example, if only three virtual
testers from a ten-virtual tester run are selected, the throughput would not
represent the server throughput at a ten-virtual tester workload, but rather the
throughput of three selected virtual testers as part of a ten-virtual tester workload.
As a guideline, the summary throughput measurements are most meaningful
when all virtual testers and test scripts are selected.

= Number of Users — The number of virtual testers in the suite run.

= Number of stop_time Cmds - The number of st op_t i me commands in the suite
run.

= Number of Completed Scripts — Test scripts are considered complete if all activities
associated with the test script are completed before the run ends.

= Number of Uncompleted Scripts — The number of test scripts that have not finished
executing when a run is halted. Test scripts can be incomplete if you halt the run or
set the suite to terminate after a certain number of virtual testers or test scripts.
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Average Number of Scripts Completed per User  — Calculated by dividing the
number of completed test scripts by the number of virtual testers.

Average Script Duration for Completed Scripts — Average elapsed time of a
completed test script. Calculated by dividing the cumulative active time of all
virtual testers and test scripts by the number of completed test scripts.

Script Throughput for Completed Scripts ~ — The number of test scripts-per-hour
completed by the server during the run. Calculated by dividing the number of
completed test scripts by the duration of the run, with the conversion of seconds
into hours. This value changes if you have filtered virtual testers and test scripts.

If any st op_t i me emulation commands were executed, the Command Usage report
includes:

Avg Number of stop_time Commands  — Calculated by dividing the number of
st op_ti me commands by the number of virtual testers.

Average start_time/stop_time Duration  — Average response time in seconds for
reported st op_t i me commands. Derived by dividing the sum of the response
times for all st op_t i me commands by the number of st op_t i me commands. The
response time of a st op_t i me command is the elapsed time between it and its
associated st art _ti ne command.

stop_time Command Throughput for all Users ~ — The number of st op_t i ne
commands executed per minute during the suite run. Derived by dividing the
number of st op_t i me commands by the duration of the run.

If any emul at e emulation commands were executed, the Command Usage report
includes:

Passed emulate Commands — The number of enul at e commands that report a
passed status.

Passed emulate Time Spent — The total time spent, from when the passed enul at e
commands start to where they end.

Failed emulate Commands — The number of enul at e commands that report a failed
status.

Failed emulate Time Spent — The total time spent, from when the failed enul at e
commands start to where they end.

If any t est case emulation commands were executed, the Command Usage report
includes:

Passed testcase Commands — The number of t est case commands that report a
passed status.
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+  Failed testcase Commands — The number of t est case commands that report a
failed status.
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Configuring Local and
Agent Computers

If your suite runs a large number of virtual testers, you must set certain system
environment variables for the run to complete successfully.

Running More Than 245 Virtual Testers

If your suite runs more than 245 virtual testers total, you must change two settings in
the NuTCRACKER operating environment on the Local computer. To run more than
245 virtual testers on an NT Agent computer, you must make the same changes on
that Agent.

To change these settings:

1

2
3
4

Click Start > Settings > Control Panel > Nutcracker .
Click the NuTC 4 Options tab.
Select Semaphore Settings from the Category list.

Change the Max Number of Semaphores to N + S + 10, where N is the number of
virtual testers you want to run and S is the number of shared variables used by
scripts in the suite.

Repeat for Max Number of Semaphores Per ID .
Click OK.
Click Restart Later.

Restart NT.

Running More Than 1000 Virtual Testers

If your suite runs more than 1000 virtual testers total, you must create an environment
variable that sets the minimum shared memory size on the Local computer. To run
more than 1000 virtual testers on an NT Agent computer, you must make the same
changes on that Agent.
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To create and set this environment variable:

Click Start > Settings > Control Panel > System .
Click the Environment tab.

Create an environment variable named RT_MASTER _SHM M NSZ, and set its value
to 700 * N, where N is the number of virtual testers that you want to run.

On the Local computer, N is the total number of virtual testers for the entire run.
On the Agent computer, N is the number of virtual testers that run on that Agent.

Click Set, and then click OK.
Restart NT.

Running More Than 1000 Virtual Testers on One NT Computer

If your suite runs more than 1000 virtual testers on an NT computer, you must create
and set a system environment variable on each NT computer running more than 1000
virtual testers.

To create and set this environment variable:

1

2

Click Start > Settings > Control Panel > System .
Click the Environment tab.

Create an environment variable named RT_MASTER NTUSERLI M T, and set its
value to the number of virtual testers you want to run.

Click Set, and then click OK.

Restart TestManger (on the Local computer) or the test Agent (on the Agent
computer) for the new setting to take effect on that computer.
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Running More Than 24 Virtual Testers on a UNIX Agent

If your suite runs more than 24 virtual testers on a UNIX Agent computer, you must
set the following system environment variables:

System Environment Variable Value

Total TestManager processes (NPROC, | The number of virtual testers on the Agent

MAXUP) +5.

Total open files (NFILE, NINODE) (6 * N) + (open_files * N) + (connections * N)
N is the number of virtual testers on the
Agent.

open_files is the number of files explicitly
opened within test scripts.

connections is the number of connections
open concurrently.

Total system-wide shared memory 724 + 5609N + 165 + 13G + group_names
(SHMALL/SHMMAX) bytes

N is the number of virtual testers on the
Agent. S is the total number of shared
variables in all the test scripts in the suite. G
is the total number of user groups in the
suite. group_names is the total length of all
user group names in the suite.

Semaphore set IDs (SEMMNI, 1

SEMMAP)

Total semaphores (SEMMNS) The number of virtual testers on the Agent.
Semaphores per set (SEMMSL) The number of virtual testers on the Agent.

Note: These values are in addition to the requirements of other system processes or
applications. The current system values should not be decreased. For example, if other
system processes require SEMMNI=10, then do not decrease the value to 1.

For example, for a Solaris Agent running 2000-4000 virtual testers, set system
environment variables as follows:

set sensys:sem nfo_semmap=1024
set sensys: sem nf o_senmi =4096
set sensys: sem nfo_senmms=4096
set sensys: sem nf o_semmu=4096
set sensys:sem nfo_semsl| =1024
set sensys: sem nfo_senopne50

set sensys:sem nfo_semunme=64

set sensys: sem nf o_shmmi =1024
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set sensys: sen nfo_shnmmax=100072000
set sensys:sem nfo_shnseg=100
set sensys: sem nfo_shnm n=1

Controlling TCP Port Numbers

The rtmstr_v and rtmstr_s network services have been added to control the ports on
the Local computer to which the Agent communication software connects. These
network services allow tests to be run with Local and Agent computers on different
networks separated by a firewall, by controlling the ports to which the listening Local
server processes bind.

In a test run involving Agents, there are multiple socket connections between the
Local and each Agent.

Connections made from the Local to the Agent computer are always made to a single
well-known port on which the test Agent is listening. This port defaults to 8800.

There are two connections made from each Agent to the Local, one to a Local server
process named rtvsrv and another to a Local server process named rtssrv. These two
server processes each listen on a separate port. They do not bind to a specific port, but
instead the Local computer’s operating system chooses a port dynamically. The Local
computer then communicates these port values to the Agent during run initialization.
(Note that all Agents connect to the same two ports on the Local computer.) It is these
two dynamically chosen ports on the Local computer that cause firewall
administration problems because the two ports that will be used cannot be
determined in advance.

You can control this problem by 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

Drive\WINNT \system32\drivers\etc\services. There is one entry per line, which
lists the service name, the port number, and the protocol (TCP or UDP).

Specifically, control over the ports is provided as follows:
rtvsrv binds to the port (in priority order):

1 The value of the TCP service named rtmstr_v, if defined.
Otherwise,

2 A port dynamically chosen by the system.
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rtssrv binds to the port (in priority order):

1 The value of the TCP service named rtmstr_s, if defined.
Otherwise,

2 A port dynamically chosen by the system.

Note 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 test 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 Local computer.

For example, if you want the ports on the Local computer to be 8801 and 8802, add
two lines to the services file:

rtnstr_s8801/tcp# TestStudi o Master S server
rtnstr_v8802/tcp# TestStudi o Master V server

In addition, the rtagent network service has been added to control the port at which
the test Agent listens. If the well-known Agent port of 8800 is already in use by
another application on one or more Agent computers, an alternate port needs to be
specified using the rtagent service.

The rtagent service is put in the services file in the same way that the network services
rtmstr_v and rtmstr_s are put in the file. The difference is that the rtagent service must
be defined on the Local and all Agents used in the testing run, and must be identical
for all systems. The Agents must be rebooted after altering the service file.

For example, if you want the Agent to list on port 8888, add a line to the services file
on both the Local and the Agent:

rtagent 8888/t cp# Test Studi o Agent

Setting Up IP Aliasing

TestManager provides IP aliasing, which allows many IP addresses to be assigned to
the same physical system. Every virtual tester can be assigned a different IP address to
realistically emulate your virtual tester community. The requests generated by these
virtual testers receive responses back from the Web server with timing characteristics
and validation recorded intact.

To use IP aliasing on any particular computer, the system administrator must set up
the IP addresses on that system.

For Windows NT, this can be done with the Settings > Control Panel > Network >
Protocols > TCP/IP Protocol > Properties > Advanced > IP Addresses > Add button.
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For UNIX, this can be done with the i f conf i g (1) command line utility. See the

i f confi g manual pages for specific details appropriate to that operating system. To
set up large numbers of IP addresses, it is convenient to use a Perl or UNIX shell
script. A sample Korn shell script for this purpose named i pal i as_set up can be
found in the bin directory of UNIX Agent installs. (You must have root privileges to
set up IP aliases with ifconfig.)

Be careful when assigning IP addresses to a computer, since you may run into
problems such as conflicting IP addresses or routing considerations. We recommend
that IP addresses be assigned by a qualified network administrator.

After IP Aliasing is set up, open a suite, click the Suite > Edit Runtime , and select the
Enable IP Aliasing check box.

If IP Aliasing is selected in the suite, then at the beginning of a run, the TestManager
software on each computer (Local or Agent) queries the system for all available IP
addresses. Each suite scheduled to run on that computer is assigned an IP address
from that list, in round-robin fashion. In other words, if there are more virtual testers
on a computer than IP addresses, then an IP address is assigned to multiple virtual
testers. If there are fewer virtual testers than IP addresses, then some IP addresses are
not used. This approach optimizes the distribution of IP addresses regardless of the
number of virtual testers scheduled on any particular computer, and frees you from
having to match IP addresses to specific virtual testers.

Assigning Values to System Environment Variables

TestManager passes the system environment variables set on an Agent computer to
each virtual tester. If you are using virtual testers to test a database server or
application, you can override these system environment variables.
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To override the value of a system environment variable:

= Click Suite > Edit Settings , and then click the button in the Sys Environment
Variables column of the User Settings dialog box.

System Environment ¥Yariables

—Mew

Wariable name: I Add |
Wariable walue: I pdate |

[elete |
Eemawesl |

Ok I Cancel | Help

You can change the value or a previously set system environment variable in the
System Environment Variables dialog box. For more information, see TestManager
online Help.

You can set system environment variables for listed testing platforms as follows:

Testing Platform | System Environment Variable Settings

Oracle on a UNIX | Specify the directory that contains the client software in the
Agent variable ORACLE_HOVE.

Example:
ORACLE_HOME = /oral/ app/ oracl e/ product/8.0.5

If /var/opt/oracle does not contain tnsnames.ora, assign the
pathname of the file to the variable TNS_ADM N.

Example: TNS_ADM N = / hone/ uname/ or acl et est

Sybase on a UNIX | Specify the directory that contains the client software in the
Agent variable SYBASE.

Example: SYBASE = /usr/| ocal / sybasec

Specify the directory that contains the Sybase client libraries in
the path of one of the following system environment variables:

PATH (Windows)

LD_LI BRARY_PATH (Solaris Agents)
SHLI B_PATH (HP-UX Agents)

LI BPATH (Al X Agents)
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Testing Platform | System Environment Variable Settings
Java ona UNIX |Specify the directory that contains the Java libraries in the
Agent variable LD_LI BRARY_PATH.

Example:

LD LI BRARY_PATH=/ usr/jrell8/1ib/linux/native_threads
When the Agent computer is also using third-party software
(such as IBMWebSphere) you must specify the directory
location of that software’s libraries in the system environment
variable LD_LI BRARY_PATH in addition to the Java libraries.

In addition, for Java Developers Kit versionl.1, you must also
set the following variable:

JAVA_COVPI LER=NONE

Local or Agents
running TUXEDO
test scripts

Specify the directory that contains the client software in the
variable TUXDI R

Set the NLSPATH environment variable to the path of the
directory that contains the TUXEDOmessage file.

Set the value of $TUXDI R/ | i b to one of the following system
environment variables:

LD_LI BRARY_PATH (Solaris Agents)
SHLI B_PATH (HP-UX Agents)
LI BPATH (AIX Agents)

For Windows NT Local computers, these must be defined
only for TUXEDO client-only installations. The TUXEDO full
run-time installation process sets them automatically. For
more information, see the TUXEDO installation instructions.

Set one of the following:
The Workstation Listener’s address to WSNADDR.
Example:

WSNADDR=/ / spar ky: 36001
WENADDR=00028CA1COA8F0D6

The Workstation Listener’s host name and port to WBLHOST
and WBLPORT. These variables override WBNADDR, if set.

Example:

WSLHOST=spar ky
WBLPORT=36001
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Testing Platform

System Environment Variable Settings

Local or Agents
running TUXEDO
test scripts that
use FM. typed
buffer field names

Set a list of FM_ field table file names to FI ELDTBLS. This
variable is used by Agents running test scripts that contain FM.
typed buffer field name references. If this variable is not set,
functions that use FM. typed buffer field names that are not
included in this list fail, causing dependent commands to fail.

Example: FI ELDTBLS=ct . fl dtbl,inv.fldtbl

Set the absolute pathname of the directory containing the FML
field table file to FLDTBLDI R This variable is used by Agents
running test scripts that contain FM_ typed buffer field name
references. If this variable is not set, functions that use FM.
typed buffer field names that are not included in this list (for
example, t ux_set buf _i nt () ) fail, causing dependent
commands to fail.

Example: FLDTBLDI R=/ ul/ t uxapp/ dat

Local or Agents
running TUXEDO
test scripts that
use FML32 typed
buffer field names

Set a list of FML32 field table file names to FI ELDTBLS32. This
variable is used by Agents that run test scripts that contain
FM_32 typed bulffer field name references. If this variable is not
set, functions that use FML32 typed buffer field names that are
not included in this list fail, causing dependent commands to
fail.

Example: FI ELDTBLS32=ct 32. f | dt bl , i nv32. f | dt bl

Set the absolute pathname of the directory containing the
FM_32 field table files to FLDTBLDI R32. This variable is used
by Agents running test scripts that contain FM.32 typed bulffer
field name references. If this variable is not set, functions that
use FML32 typed bulffer field names that are not included in this
list (such as t ux_set buf _i nt () ) fail, causing dependent
commands to fail.

Example: FLDTBLDI R32=/ ul/ t uxapp/ dat

Local or Agents
running TUXEDO
test scripts that
use VI EW
X_COMMON, or
X_C_TYPE typed
buffers

Set a list of view description file names to VI EWFI LES. This
variable is used by Agents running test scripts that use VI EW
X_COMMONor X_C_TYPE typed buffers. If this variable is not set,
functions that use these typed buffers that are defined in view
description files not in this list fail, causing dependent
commands to fail.

Example: VI EWFI LES=ct . V, i nv. V

Set the absolute pathname of the directory containing the view
description files to VI EMDI R If this variable is not set,
tux_tpal l oc() ortux_all oc_buf() calls that try to
allocate a buffer of type VI EWWX_COMMON, or X_C_TYPE fail,
causing dependent commands or functions to fail.

Example:
VI EWDI R=/ ul/ t uxapp/ dat: / ul/ t uxapp/ dat 2
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Testing Platform

System Environment Variable Settings

Local or Agents
running TUXEDO
test scripts that
use VI EVB2 typed
buffers

Set a list of view description file names to VI EWFI LES32. This
variable is used by Agents running scripts that use VI E\82
typed buffers. If this variable is not set, functions that use

VI EVB2 typed buffers which are defined in view description
files not in this list will fail, causing dependent commands to
fail.

Example: VI EWFI LES32=ct 32. V, i nv32. V

Set the absolute pathname of the directory containing the view
description files to VI EWDI R32. This variable is used by Agents
running test scripts that use VI EWB2 typed bulffers. If this
variable is not set, t ux_t pal | oc() ortux_al | oc_buf ()
calls that try to allocate a buffer of type VI EWB2 fail, causing
dependent commands or functions to fail.

Example: VI EWDI R32=/ ul/ t uxapp/ dat

Solaris Agents
running TUXEDO
test scripts

Set the TLI network service provider pathname to WSDEVI CE.
This value is typically /dev/tcp. If not set, playback terminates
with an error message.

Example: WSDEVI CE=/ dev/t cp

INFORMIX on a
UNIX Agent
computer

Assign a valid entry in the $| NFORM XDl R/ et ¢/ sql host s
file to | NFORM XSERVER

Assign a value to | NFORM XDI R. The value depends on your
version of | NFORM X CLI and | NFORM X ESQ/ C.
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Standard Datapool Data
Types

This appendix contains:
A table of standard data types

A table of minimum and maximum ranges for the standard data types

Standard Data Type Table

Data types supply datapool columns with their values. You assign data types to
datapool columns when you define the columns in the Datapool Specification
dialog box.

The standard data types listed in the following table are included with your Rational
Test software. Use these data types to help populate the datapools that you create.

The standard data types (plus any user-defined data types you create) are listed in
the Datapool Specification dialog box under the heading Type. You can use this dialog
box to set Type and the other datapool column definitions (such as Length and

Interval ) listed in the following table.

Note that related data types (such as cities and states) are designed to supply
appropriate pairings of values in a given datapool row. For example, if the

Cities - U.S. data type supplies the value Boston to a row, the State Abbrev. - U.S. data
type supplies the value MA to the row.
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Standard Data Type Table

Standard data type name Description Examples
Address - Street Street numbers and names. No period after | 20 Maguire Road
abbreviations. 860 S Los Angeles St 8th Fl
75 Wall St 22nd F1
Cities - U.S. Names of U.S. cities. Lexington
Cupertino
Raleigh

Company Name

Company names (including designations
such as Co and Inc where appropriate).

Rational Software Corp
TSC Div Harper Lloyd Inc
Sofinnova Inc

Date - Aug 10, 1994

Dates in the format shown.

The day portion of the string is always two
characters. Days 1 through 9 begin with a
blank space.

To include the comma (, ) as an ordinary
character rather than as the .csv file
delimiter, the dates are enclosed in double
quotes when stored in the datapool.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
01011900 and Maximum to 12312050.

Oct 8, 1997
Jun 17, 1964
Nov 10, 1978

If the comma is the
delimiter, the values are
stored in the datapool as
follows:

"Oct 8,1997"
"Tun 17, 1964"
"Nov 10, 1978"

Date - August 10, 1994

Dates in the format shown.

The day portion of the string is always two
characters. Days 1 through 9 begin with a
blank space.

To include the comma (, ) as an ordinary
character rather than as the .csv file
delimiter, the dates are enclosed in double
quotes when stored in the datapool.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
01011900 and Maximum to 12312050.

October 8, 1997
June 17, 1964
November 10, 1978

If the comma is the
delimiter, the values are
stored in the datapool as
follows:

"October 8, 1997"
"June 17, 1964"
"November 10, 1978"
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Standard Data Type Table

Standard data type name Description Examples
Date - MM/DD/YY Dates in the format shown. 10/08/97
. . 06/17/64

You can only specify a range of dates in the 11/10/78

same century (that is, the year in Maximum
must be greater than the year in Minimum ).

To include the slashes ( / ) as ordinary
characters rather than as the .csv file

If the slash is the delimiter,
the values are stored in the
datapool as follows:

delimiter, the dates are enclosed in double |"10/08/97"
quotes when stored in the datapool. "06/17 /64"
To set a range of dates from January 1, 1900 11/10/78
through December 31, 1999, set Minimum  to
010100 and Maximum to 123199.

Date - MM/DD/YYYY Dates in the format shown. 10/08/1997
To include the slashes ( / ) as ordinary 06/17/1964

11/10/1978

characters rather than as the .csv file
delimiter, the dates are enclosed in double
quotes when stored in the datapool.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
01011900 and Maximum to 12312050.

If the slash is the delimiter,
the values are stored in the
datapool as follows:

"10/08/1997"
"06/17/1964"
"11/10/1978"

Date - MMDDYY

Dates in the format shown.

You can only specify a range of dates in the
same century (that is, the year in Maximum
must be greater than the year in Minimum ).

To set a range of dates from January 1, 1900
through December 31, 1999, set Minimum  to
010100 and Maximum to 123199.

100897
061764
111078

Date - MM-DD-YY

Dates in the format shown.

You can only specify a range of dates in the
same century (that is, the year in Maximum
must be greater than the year in Minimum ).

To set a range of dates from January 1, 1900
through December 31, 1999, set Minimum  to
010100 and Maximum to 123199.

10-08-97
06-17-64
11-10-78

Date - MMDDYYYY

Dates in the format shown.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
01011900 and Maximum to 12312050.

10081997
06171964
11101978

Date - MM-DD-YYYY

Dates in the format shown.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
01011900 and Maximum to 12312050.

10-08-1997
06-17-1964
11-10-1978
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Standard Data Type Table

Standard data type name Description Examples
Date - YYYY/MM/DD Dates in the format shown. 1997/10/08
To include the slashes ( / ) as ordinary 1964/06/17
1978/11/10

characters rather than as the .csv file
delimiter, the dates are enclosed in double
quotes when stored in the datapool.

To set a range of dates from January 1, 1900

If the slash is the delimiter,
the values are stored in the
datapool as follows:

through December 31, 2050, set Minimum to | "1997/10/08"
19000101 and Maximum to 20501231. "1964/06/17"
"1978/11/10"

Date - YYYYMMDD Dates in the format shown. 19971008
To set a range of dates from January 1, 1900 ig%}(l)?llg
through December 31, 2050, set Minimum  to
19000101 and Maximum to 20501231.

Date, Julian - DDDYY Dates in the format shown. DDD is the 28197
total number of days that have passed in a | 16964
year. For example, January 1 is 001, and 31478
February 1 is 032.
To set a range of dates from January 1, 1900
through December 31, 1999, set Minimum  to
00100 and Maximum to 36599.

Date, Julian - DDDYYYY Dates in the format shown. DDD is the 2811997
total number of days that have passed in a | 1691964
year. For example, January 1 is 001, and 3141978
February 1 is 032.
To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
0011900 and Maximum to 3652050.

Date, Julian - YYDDD Dates in the format shown. DDD is the 97281
total number of days that have passed in a | 64169
year. For example, January 1 is 001, and 78314
February 1 is 032.
To set a range of dates from January 1, 1900
through December 31, 1999, set Minimum  to
00001 and Maximum to 99365.

Date, Julian - YYYYDDD Dates in the format shown. DDD is the 1997281
total number of days that have passed in a | 1964169
year. For example, January 1 is 001, and 1978314

February 1 is 032.

To set a range of dates from January 1, 1900
through December 31, 2050, set Minimum  to
1900001 and Maximum to 2050365.
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Standard Data Type Table

Standard data type name Description Examples
Float - X.XXX Positive and negative decimal numbers in |243.63918
the format shown. -95.99
Set Length to the number of decimal places 155075028157503
to allow (up to 6).
Set Minimum and Maximum to the range of
numbers to generate.
To generate numbers with more than 9
digits (the maximum allowed with the
Integers - Signed data type), use the Float -
X. XXX data type and set Decimals to 0.
Float - X. XXXE+NN Positive and negative decimal numbers in |4.0285177E+068
the exponential notation format shown. -3.2381443E+024
Set Length to the number of decimal places 8.8373255E+119
to allow (up to 6).
Set Minimum and Maximum to the range of
numbers to generate.
Gender Either M or F, with no following period. M
F
Hexadecimal Hexadecimal numbers. 1d6b77
ff
3824e7d
Integers - Signed Positive and negative whole numbers. This | 1349
is the default data type. -392993
441393316

To include negative numbers in the list of
generated values, set Minimum to the
lowest negative number you want to allow.

Maximum range:
= Minimum =-999999999 (-999,999,999)

= Maximum = 999999999 (999,999,999)

For larger numbers, use a float data type.

If you do not specify a range, the default
range is 0 through 999,999,999.

Use this data type to generate unique data
in a datapool 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.
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Standard Data Type Table

Standard data type name Description Examples

Name - Middle Masculine and feminine middle names. Richard
If the middle name is preceded by a field Tlrif.eresa
with masculine or feminine value (such as Julius
a 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 Ms
with 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 TI}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

Names - Middle Initial Middle initials only, with no following B

period. M
L

Packed Decimal

A number where each digit is represented
by four bits. Digits are non-printable.

Note that commas and other characters
that can be used to represent a packed
decimal number may cause unpredictable
results when the datapool file is read.

Non-printable digits.

Phone - 10 Digit Telephone area codes, appropriate 7816762400
exchanges, and numbers. 4123818993
5052658498
Phone - Area Code Telephone area codes. To generate correct | 781
area code lengths, set Length to 3. 412
505
Phone - Exchange Telephone exchanges. To generate correct |676
exchange lengths, set Length to 3. 381
265
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Standard Data Type Table

Standard data type name Description Examples
Phone - Suffix Four-digit telephone numbers (telephone | 2400
numbers without area code or exchange). [8993
To generate correct telephone number 8498
suffix lengths, set Length to 4.
Random Alphabetic String | Strings of random upper case and lower [ AQSEFuOZUIUIpAGsEM
case letters. DESieAiRFiEqiEIDiicEw
Length determines the number of edEIDilcisewsDIEdgP
characters generated.
Random Alphanumeric Strings of random upper case and lower [ AYcCHISWmeMeMO0AK4
String case letters and digits. HSk9vGAQU79esDE

Length determines the number of
characters generated.

7Eeis93k4ELXie7S32siDI4E

Read From File Assigns values from an ASCII text file to [ Any values in an ASCII text
the datapool column. For example, you file.
could export a database column to a text
file, and then use this data type to assign
the values in the file to a datapool column.

You can use this data type to generate
unique data. You can also use the Integers -
Signed and user-defined data types to
generate unique data.
For information about using this data type,
see “Creating a Column of Values Outside
Rational Test” on page 310.
Space Character An empty string. "
State Abbrev. - U.S. Two-character state abbreviations. MA
CA
NC

String Constant A constant with the value of Seed. The 1234
datapool column is filled with this one AAA
alphanumeric value. 1blb

Time - HH.MM.SS Times in the format shown. Hours range |00.00.00 (midnight)
from 00 (midnight) through 23 (11 pm). 11.14.38

21.44.19

To set a range of times from midnight to
2 pm, set Minimum to 0 and Maximum to
140000.
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Data Type Ranges

Standard data type name Description Examples
Time - HH:MM:SS Times in the format shown. Hours range | 00:00:00 (midnight)
from 00 (midnight) through 23 (11 pm). 11:14:38
21:44:19

To include the colons ( : ) as ordinary
characters rather than as the .csv file
delimiter, the dates are enclosed in double
quotes when stored in the datapool.

To set a range of times from midnight to
2 pm, set Minimum to 0 and Maximum to

If the colon is the delimiter,
the values are stored in the
datapool as follows:
"00:00:00" (midnight)
"11:14:38"

140000. "21:44:19"
Time - HHMMSS Times in the format shown. Hours range [ 000000 (midnight)
from 00 (midnight) through 23 (11 pm). 111438
To set a range of times from midnight to 214419
2 pm, set Minimum to 0 and Maximum to
140000.
Zip Code - 5 Digit Five-digit U.S. postal zip codes. To 02173
generate the correct zip code lengths, set [ 95401
Length to 5. 84104
Zip Code - 9 Digit Nine-digit U. S. postal zip codes. 021733104
954012694
841040190
Zip Code - 9 Digit with Dash | Nine-digit U.S. postal zip codes with a 02173-3104
dash between the fifth and sixth digits. 95401-2694
84104-0190
Zoned Decimal Zoned decimal numbers. 3086036
450
499658196

Data Type Ranges

The following table lists the minimum and maximum ranges for the standard data

types:
Type of range Limitation
Maximum hours 23
Maximum minutes 59
Maximum seconds 59
Maximum two-digit year 99
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Data Type Ranges

Type of range Limitation
Maximum four-digit year 9999

Maximum months 12

Minimum six-digit date 010100 (January 1, 00)

Maximum six-digit date

123199 (December 31, 9999)

Minimum eight-digit date

01010000 (January 1, 0000)

Maximum eight-digit date

12319999 (December 31, 9999)

Minimum negative integer (Integers -
Signed)

-999999999 (-999,999,999)

Maximum positive integer (Integers -
Signed)

999999999 (999,999,999)

Maximum decimal places (Float data types) |6
Male/Female title Mr, Ms
Gender designation M, F

Standard Datapool Data Types
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A

Abnormal_term_cnt. See suites, setting runtime
information
acceptance criteria of test cases 48
access order of datapool rows 282
adapters
command-line TSCA 12
custom 12
custom TSCA = 12
addresses data type 366
Agent computers 14, 177, 226, 248
changing settings of 71
checking 95
controlling port numbers 358
Java 362
monitoring resources of 122, 315, 323
monitoring status of 122
Oracle 361
preferred user view 114
running suite items in parallel 183, 260
Sybase 361
TUXEDO 362
AIX Agents 361
Analog report 315
analyzing results 237, 313
ASCII text files 310
automatically generating values for user-defined
data types 302
axes, inverting in graphs 325

B

baseline file, editing
in Grid Comparator 210
in Object Properties Comparator 202
in Text Comparator 205
baseline file, saving
in Grid Comparator 210
in Image Comparator 217

in Object Properties Comparator 202
in Text Comparator 205
benchmark tests 223
blocks, reporting average time 351
books, Rational xvii
builds
assigning when running tests 90
in Test Asset Workspace 138
in Test Log Summary 139
testlogs and 138
builds, intentional changes to 153

C

checking

Agent computers 95

suites 95
cities data type 366
Cleanup_time. See suites, terminating
ClearQuest 148
client computers, performance tests and 223
client/server TSS environment variables 74
columns in datapools

assigning data types to 293

assigning values from a text file 310, 371

deleting 299

editing column definitions 298

editing values in TestManager 299

example of column definition 296

field values and 307

length of 294

maximum number 282, 309

names Correspond to test script

variables 293, 309

setting numeric ranges in 295

setting unique values in 294

unique 305

values supplied by data types 286
command IDs

filtering 317, 327

Index 375



grouping Command Status reports by 320
sorting in reports 320

Command Status reports 315, 344

automatically run 316

data summary style 320
graphing 319, 324

setting response ranges 319, 321
setting response type 319

setting stable loads 320

setting time period for 320
sorting command IDs 320

Command Usage reports 315, 346

data summary style 320

command-line adapters 12
command-line TSCA 12
Compact user view 114, 115

preferred with Agent computers 114

company names data type 366
Comparators

Grid 205

Image 210

Object Properties 196

starting 196

Text 203

viewing verification points in 152

Compare Performance reports 315, 335, 336

absolute comparison 338

defining 336

graphing 319, 324

N/A and Undefined responses 341
relative comparison 339

setting response ranges 319, 321
weighted absolute comparison 338
weighted relative comparison 340

computer lists

defining 64, 65
running tests on 90

Computer view 122
computers

376

defining 64

monitoring resources of 101, 122, 240, 315,

323
running tests on 90
running virtual testers on 177, 248
See also Agent computers, Local computers

Index

configuration tests 224, 237
configurations
about 5, 35
associating with test cases 39
attributes and values 36
defining 37
configured test cases 39
connect TSS environment variables 75
constant value data type 371
contention tests 225, 228
controlling port numbers 358
copying
datapools 299
graphs 328
log filters in Test Log 142
reports 328, 329
user-defined data types 304
credit card numbers 297
.csv datapool files 281, 301
.csv exported reports 330
cursors
datapool 282
disabling wrapping for unique row
retrieval 305
custom adapters 12
custom histograms 107
adding groups to 133
assigning states to 133
deleting groups from 133
removing states from 133
custom TSCA adapter 12
customer support, Rational xviii
customizing
histograms 132
properties 60
reports 317, 318
views 127

D

data types
assigning to a datapool column 293
copying 304
creating 288



deleting 304
determining which data types you need 288
editing values in 302
importing user-defined 303
list of standard data types 365
minimum and maximum values 372
renaming 304
role of 286
standard and user-defined 287
datapools 284
access order 282
assigning data types to 293
copying 299
creating in TestManager 291
creating outside Rational Test 306
cursors 282
data types 286
deleting 300
deleting columns from 299
editing column definitions 298
editing values, in TestManager 299
example of column definition 296
example of value generation 297
exporting 301
files 281, 301
finding data types for 288
functional tests and 172
importing from another project 301
importing from outside Rational test 300
limits 282
maximum number of columns 282, 309
numeric ranges in 295
planning 284
role of 280, 282
row access order 282
setting unique values in 294
shared virtual tester access to 99
structure 307
unique row retrieval 305
where stored 281
dates
Julian 368
setting ranges 366, 367, 368
dates data types 366, 367, 368
debugging test scripts 130, 131

decimal numbers 294, 369
default reports
deleting 329
restoring 330
default settings
for virtual testers 72
monitor 129, 131
reports 330
defects
entering in ClearQuest 149
generating from Test log 149
TestStudio defect form 149
tracking 148
defining computer lists 65
delays 187, 192, 235, 263, 277
inserting into a test script 264
setting in a suite 187, 264
suppressing 98
deleting
datapool column definitions 299
datapools 300
log filters in Test Log 142
reports 329
user-defined data types 304
dependencies 191, 276
setting 192, 277
Design Editor 46
designing tests 5, 45
disabling
test script services 82
TSS environment variables 82
display library routine 114, 118
distributed functional tests 170, 177, 248
vs. performance tests 14
DLB_FREQ. See dynamic load balancing selectors
DLB_TIME. See dynamic load balancing selectors
documentation, Rational xvii
dynamic load balancing selectors 183, 261

E

editing
datapool column definitions 298
datapool values in TestManager 299
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default monitor settings 131

default user settings 72

in-line 70

suites 68

test scripts 67

user group properties 70

user options 70

user-defined data type definitions 302

user-defined data type values 302
editor for manual scripts 58
empty string data type 371
emulate emulation commands 351, 353
emulation commands

displaying success or failure of 114, 116
entering defects 149
environment differences 153
environment variables. See system environment

variables, TSS environment variables

error files

displaying 120, 130

virtual tester 147
evaluating tests 7
event details, displaying 144
events 191, 276

displaying state of 114

setting 192, 277

viewing failed 144
Excel, creating datapool files with 308
executables

replacing 70
executing suites 99
executing tests 7, 89
execution order of virtual testers 98
Execution_list. See suites, setting runtime infor-

mation

exponential notation data type 369
exporting

datapools 301

reports 330

suites 87
Extended Help 8
extensible test script types 12

378 Index

F

fields in datapools. See columns in datapools
FIELDTBLS system environment variable 363
FIELDTBLS32 system environment variable 363
file types

.csv (datapool files) 281, 301

.csv (reports) 330

.spc (datapool specification files) 281, 301
files

datapool file location 281

total open 357

Virtual Tester Error 120, 130
filtering

group views 129

report data 317, 327

user views 128
firewalls, controlling port numbers 358
first names data type 370
FLDTBLDIR system environment variable 363
FLDTBLDIR32 system environment variable 363
float data types 369
floating point numbers 294, 369
folders, test case 32
Full user view 114, 118
functional tests 169
functional tests. See distributed functional tests

G

gender data type (M, F) 369
generating

defects 149

values in datapools, example 297
graphs

changing formats 326

copying 328

data point information 325

modifying labels 326
Grid Comparator 205

comparing actual and baseline files 208

editing baseline file 210

locating differences 208

saving baseline file 210

setting display options 207



using keys to compare data 209
grids, displaying in graphs 325
Group views 127
groups
adding to custom histograms 133
deleting from custom histograms 133
filtering 129
GUI histograms 107, 108
GUI test scripts 54
GUI test scripts and datapools
associating variable names and datapool
columns 309
GUI testers
including in performance tests 223
parallel selectors 183
GUI virtual testers
Agent computers and 15
parallel selectors 260

H

Help

Extended 8

for TestManager xvii
hexadecimal data type 369
histograms

custom 107, 132

GUI 107, 108

HTTP 107, 109

IIOP 107, 110

SQL 107, 109

standard 107, 108

zooming in on bars 111
HP-UX Agents 361
HTTP emulation commands

reporting 347, 348, 349
HTTP histograms 107, 109
HTTP TSS environment variables 76

IIOP histograms 107, 110
Image Comparator 210
changing color of masks and differences 214

displaying differences 213
locating differences 213
Mask/OCR list 212
masks 216
saving baseline file 217
unexpected active windows 217
images, testing 210
IME (Input Method Editor) 290, 293, 295
implementing tests 6
as suites 62
importing
datapools from another project 301
datapools from outside Rational Test 300
user-defined data types 303
INFORMIXDIR system environment
variable 364
Input Method Editor 290, 293, 295
integer data type 369
iterations
about 5, 40
associating with test cases 41
creating and editing 41
displaying suite 105

J

Japanese characters 288, 290

Java, setting system environment variables 362

JAVA_COMPILER system environment
variable 362

job classes. See scenarios

Julian date data types 368

K

Kanji characters 290

Katakana characters 290

keys in unique datapool rows 304

keys, using to compare data in columns 209

L

last names data types 370

Index 379



LD_LIBRARY_PATH system environment
variable 361, 362
legends, displaying in graphs 325
LIBPATH system environment variable 361,
362
listing reports
about 155
creating 160
customizing design layouts 155
literal value data type 371
load tests, about 223, 224
Local computers 14, 226, 358
monitoring resources of 122, 315, 323
monitoring status of 122
running suites on 15, 226
TUXEDO 362
log event details 143
log event properties
associated data 145
configuration 144
general 144
types of 151
log filters, turning off 142
log folders, assigning when running tests 90
log scale, displaying in graphs 325
logging TSS environment variables 77
logs 99
assigning when running tests 90
displaying 120, 130
folder name 101
manual test scripts 92
naming 101
running reports against 318

M

manual test scripts
creating 56
customizing properties 60
editors 58
example 57
external files 59
queries 59
running 91
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specification files 59
stepsin 56
verification points in 57
viewing results of run 92
manuals, Rational xvii
ManualTest, Rational 57
mapping resource usage onto response time 323
masks in Image Comparator 214, 216
maximum response time 239, 332
mean response time 240, 332
median response time 240, 332
memory
minimum shared for large user runs 355
total shared for large user runs 357
Message user view 114, 118
Microsoft Excel, creating datapool files with 308
middle initials data type 370
middle names data type 370
milestones 40
minimum response time 239, 332
monitoring computer resources 122, 240, 315,
323
setting option to allow 101
monitoring suites 102
changing default settings 131
Compact user view 114, 115
Computer view 122
Full user view 114, 118
Group views 127
Message user view 114, 118
Results user view 114, 116
Script view 120
setting update rates 101
Shared Variables view 119
Source user view 114, 117
Sync Points view 120
Transactor views 125
multi-byte characters 288, 290, 293, 295
multiple computers 65

N

N_users. See suites, running
names data types



company names 366
first names 370
last names 370
middle initials 370
middle names 370
titles (Mr, Ms) 370
naming reports 329
network services 358
NLSPATH system environment variable 362
Normal_term_cnt. See suites, setting runtime
information
numbers data type 369
NuTCRACKER settings, changing when running
large numbers of users 355

O

Object Properties Comparator 196
adding properties to test 201
displaying differences in baseline and actual
files 200
editing baseline file 202
locating differences 201
Objects hierarchy 198
Properties list 198
removing properties 201
saving baseline file 202
OCR regions, creating in Image Comparator 216
Oracle, setting system environment
variables 361
ORACLE_HOME system environment
variable 361
outliers 240, 319, 321
output file, virtual tester 147
owners of test assets, specifying 34

P

packed decimal data type 370
parallel selectors 183, 260
PATH system environment variable 361, 362
Performance reports 238, 239, 315, 332
automatically run 316
comparing output of 335

creating 161
dynamic number of virtual testers 322
graphing 319, 324
setting response ranges 319, 321
setting response time calculation 320
setting response time percentiles 320
setting response type 319
setting stable loads 232, 320, 321
setting time period for 320
sorting command IDs 320
performance tests 222, 229
basic concepts 221
including GUI testers in 223
reports 156
vs. distributed functional tests 14
PERMUTE. See random without replacement
selectors
persistent datapool cursors 282
phone numbers data types 370, 371
planning
datapools 284
performance tests 229
planning tests 3, 25
playback differences 153
populating datapools
example 297
port numbers 358
post-conditions of test cases 48
preconditions
suites 178, 182, 250, 254
test cases 178, 181, 250, 253
test scripts 178, 250
pre-conditions of test cases 48

printing
reports 328
suites 87

test case designs 47
processes, total TestManager 357
projects 8
properties

manual test scripts 60

report 324, 328

suites 69

test case folders 32

test cases 33

Index
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test plans 29
properties of test scripts 67

R

random alphabetic string data type 371
random alphanumeric string data type 371
random datapool access 282
random numbers 84
random value seed 295
random with replacement selectors 183, 260
generating random numbers for 99
random without replacement selectors 183, 260
generating random numbers for 99
ranges in dates 366, 367, 368
Rational Administrator 8
Rational ClearQuest 10, 148, 158
Rational ManualTest 57
Rational projects 8
Rational QualityArchitect 9
Rational RequisitePro 10, 27
Rational Robot 9
Rational Rose 10, 27
Rational SoDA 11, 158
Rational Technical Support xviii
Rational TestManager 1
Rational Unified Process 8
Read From File data type 310, 371
unique values 311
records in datapools. See rows in datapools
release times 191, 275
ranges 191, 275
staggering 190, 273
renaming
log filters in Test Log 142
reports 329
user-defined data types 304
reporting TSS environment variables 79
reports 313
about 154
changing default settings 330
changing graph formats 326
changing reports that run automatically 162,
330

382 Index

Command Status 315, 344, 345
Command Usage 315, 346, 347
Compare Performance 315, 335, 336, 337
comparing 336
copying 328, 329
creating 158
customizing 317, 318
default names of 314
deleting 329
displaying grids 325
displaying legends 325
displaying log scales 325
dynamic number of virtual testers 322
exporting 330
filtering data 317, 327
inverting axes 325
Listing 155
opening 161
Performance 238, 239, 315, 332, 333
performance testing 156
printing 328
properties of 324, 328
Rational ClearQuest 158
Rational SoDA 158
renaming 329
Response vs. Time 238, 239, 341, 343
restoring default 162, 330, 331
running from menu bar 162, 316
running from report bar 161, 316
saving 135
selecting which to run 156
setting response time calculations 320
setting response type 319
setting stable loads 232, 320, 321
setting time period for 320
sorting command IDs 320
Test Case Results Distribution
reports
Test Case Trends4
types of 315
resource monitoring 122, 240, 315, 323
setting option to allow 101
response timeout TSS environment variables 80
response times
reporting on 239, 320



standard deviation 240, 332 base 99

Response vs. Time reports 238, 239, 341 for random selectors 99
graphing 319, 324 for virtual testers 84
including passed or failed responses 320 random datapool values 295
resource monitoring 315, 323 selectors 182, 257
setting response ranges 319, 321 dynamic load balancing 183, 261
setting response time calculations 320 inserting into a suite 183, 257
setting response type 319 parallel 183, 260
setting stable loads 320 random 183, 260
setting time period for 320 sequential 183, 260
sorting command IDs 320 semaphores
restoring default reports 162, 330, 331 changing maximum number of 355, 357
Results user view 114, 116 per set 357
row access order 282 set IDs 357
rows in datapools sequential datapool access 282
access order 282 unique row retrieval and 306
maximum number 282 sequential selectors 183, 260
records and 307 servers, testing 233
unique 305 sessions, creating suite from 246
RT_MASTER_NTUSERLIMIT system environ- shared datapool cursors 282
ment variable 356 shared memory 355, 357
Run_time. See suites, setting runtime information shared variables
running changing value of 130
automated test scripts 90 displaying users waiting on 130
manual test scripts 91 initializing 86
reports 161, 162, 316 viewing values of 119
suites 15, 94, 99, 226 SHLIB_PATH system environment variable 361,
test cases 92 362
test scripts 89 shuffle datapool access 282
suites See also monitoring suites unique row retrieval and 306
suites. See also monitoring suites socket emulation commands
running test on multiple computers 65 reporting 347, 348, 350
running tests 89 Solaris Agents 361

sorting virtual testers 128
Source user view 114, 117
S space data type 371
.spc datapool specification files 281, 301
SQABasic language, monitoring 113
SQL emulation commands
reporting 347, 348
SQL histograms 107, 109
stable loads
planning 232, 238, 239
setting in reports 232, 320, 321
staggering release times 190, 273

saving suites 87
scenarios 184, 192, 255, 277
and suites 186, 256
replacing 70
scientific notation data type 369
scope of a synchronization point 190, 275
Script view 120
seeds 86
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standard data types
list of 365
minimum and maximum values 372
role of 287
when to use 288
standard deviation of response times 240, 332
standard histograms 107, 108
start scripts 83
setting maximum initialization time for 98
Start_group_size. See suites, setting runtime infor-
mation
start_time emulation commands
reporting on 353
Start_time. See suites, setting runtime information
state abbreviations data type 371
states
assigning to custom histograms 133
removing from custom histograms 133
steps in manual test scripts 56
stop_time emulation commands
reporting on 351
street names data type 366
stress tests 225, 236, 271
string constant data type 371
structure of datapools 307
suites 15, 173, 243
and scenarios 186, 256
changing logs in 101
checking 95
creating from a session 246
editing 68
execution order of virtual testers 98
exporting 87
implementing tests as 62
inserting selectors 182, 183, 257
inserting test cases 179, 252
inserting test scripts 177, 249
inserting transactors 265
inserting user groups 246
minimum requirements for running 95, 179,
251
monitoring 102
opening 67

384 Index

percent done 104
preconditions 178, 182, 250, 254
printing 87
replacing items in 70
reporting on portion of 320
results 99
running 94, 99
saving 87
setting delays in 187, 264
setting maximum time for run 98
setting number of virtual testers 100
setting pass or fail criteria 97
setting runtime information 96
synchronization points and 188, 270
synchronizing items in 187, 188, 191, 263,
269, 270, 276
terminating 99, 101, 134, 135, 352
time in run 104
survey utility.See suites, monitoring
suspending virtual testers 131, 134
Sybase, setting system environment
variables 361
synchronization points 120, 187, 188, 190,
269, 270, 273
displaying state of 121
example of 190, 274
inserting into a suite 270
inserting into a test script 270
inserting into suites 187, 188, 269, 270
multiple 191, 274
number of virtual testers waiting 120, 122
release time ranges 191, 275
releasing 122
releasing virtual testers from 120, 190, 191,
273, 275
replacing 70
scope of 190, 275
timeout 121, 191, 275
synchronizing items in suites
delays 187, 263
events and dependencies 191, 276
synchronization points 187, 188, 269, 270
system environment variables 360



T

Task_dir. See suites, running
Task_term_cnt. See suites, terminating
Task_ts_init. See suites, setting runtime informa-
tion
tasks. See test scripts
technical publications, Rational xvii
technical support, Rational xviii
terminating suites 99, 101, 134, 352
planning 232
terminating virtual testers 131
abnormal 104, 115, 116, 127
normal 104, 127
Test Asset Workspace
copying reports with 329
deleting reports with 329
renaming reports with 329
Test Case Distribution reports
about 154
creating 158
test case folders
about 5
creating 31
properties 32
Test Case Results Distribution reports
about 154
creating 159
Test Case Trend reports
about
reports
Test Case Distributionis4
creating 160
test cases 5
acceptance criteria 48
associating configurations with 39
associating iterations with 41
associating test inputs with 42
configured 39, 180, 253
creating 33
displaying 143
filtering 143
folders 5
inserting into a suite 179, 252
inserting into test case folder 33

organizing in folders 31

post-conditions 48

pre-conditions 48

preconditions in suites 178, 181, 250, 253
properties 33

running 92

sorting 143

viewing events from 143

when to run 40

test input types

built-in 26
custom 28

Test Input window 26
test inputs

about 4

appearing in defect form 149
associating with test cases 42
defining what to test 26

test log filters

turning off 142

Test Log window

virtual tester error file 147

Test log window 97

associated data 151

entering defects 148, 149
log event details 143

log event properties 143

log event property types 151
main window 138

usage scenarios 137

user interface 138

virtual tester output file 147

test plans

about 4
creating 29
properties 29

test script properties 67
test script types, extensible 12
test scripts

changing number 83
debugging 130, 131

editing 67

grouping into scenarios 184, 255
GUI 54

initializing timestamps for 98

Index 385



inserting delays 264
inserting into a suite 177, 249
limiting number 83
opening from Test log window 146
preconditions 178, 250
replacing 70
reporting active times of 347
reporting inactive times of 347
running 89
setting dependencies 192, 277
setting events 191, 276
variable names and datapool column
names 293
VB (Visual Basic) 54
TEST7_LTMASTER_SHM_MINSZ system envi-
ronment variable 356
testcase emulation commands 352, 353
TestManager 227
about 1
hardware and software environment 228
total processes 357
tests
benchmark 223
configuration 224
contention 225, 228
designing 5, 45
evaluating 7
executing 7, 89
implementing 6
load 224
performance 222, 229
planning 3, 25
stress 225, 236, 271
TestStudio defect schema and form 149
Text Comparator 203
comparing actual and baseline files 204
editing baseline file 205
locating differences 204
saving baseline file 205
viewing verification point properties 204
text files, assigning values to a datapool
column 310, 371
think time TSS environment variables 81
throughput 348, 352
time data types 371, 372
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timeout values, for synchronization points 191,
275
times
reporting active 347
reporting inactive 347
setting maximum initialization 98
setting maximum suite run 98
standard deviation of response 240, 332
suppressing delays 98
timestamps, initializing for test scripts 98
TNS_ADMIN system environment variable 361
Total_term_cnt. See suites, setting runtime infor-
mation
Trace report 315
traceability 42
training, Rational xvii
Transaction reports. See Response vs. Time
reports
transactors 125, 192, 265, 277
displaying information about 125
inserting into a suite 265
TSS environment variables 73
client/server 74
connect 75
disabling 82
HTTP 76
logging 77
reporting 79
response timeout 80
think time 81
TUXEDO
emulation commands in Command Usage
report 347, 348, 351
setting system environment variables 362

U

unexpected active windows 217
unique datapool rows
guidelines for 304
Read From File data type and 311
setting unique values 294
user-defined data types and 289
update rates, when monitoring suites 101



U.S. cities data type 366
U.S. state abbreviations data type 371
user groups 176, 246
changing information about 71
displaying information about 127
editing properties of 70
fixed 247
inserting into suites 176, 246, 247
planning 231
replacing 70
reserved words 247
scalable 247
temporarily disabling 84, 98
user settings, changing 72
User_term_mode. See suites, terminating
user-defined data types 288
automatically generating values for 302
copying 304
deleting 304
editing definitions of 302
editing values in 302
importing 303
renaming 304
role of 287
unique values 289
when to use 288
userlists. See user groups

\Y

variable names, and datapool column
names 293, 309
VB test scripts 54
verification points
manual test scripts 57
viewing in Comparators 152
VIEWDIR system environment variable 363
VIEWDIR32 system environment variable 364
VIEWFILES system environment variable 363
VIEWFILES32 system environment variable 364
viewing
datapool values in TestManager 299
user-defined data type values 302
verification points in the Comparators 152

views
Compact user 114, 115
Computer 122
customizing 127
Full user 114, 118
Message user 114, 118
restoring default 129
Results user 114, 116
Script 120
Shared Variables 119
Source user 114, 117
Sync Points 120

virtual tester
error file 147
output file 147

Virtual Tester Error files
displaying 120, 130

virtual testers 249
abnormal termination 104, 116, 127
active 103
combining test script types 249
determining number supported 233
displaying information about 104
execution order 98
filtering 128
incrementally loading 234
limiting number of test scripts run by 83
normal termination of 104, 127
percentage executing suite 105
reporting active times of 347
reporting inactive times of 347
reporting on dynamic number of 322
resuming suspended 131
running large numbers 355
seeds for 84
setting limit for large virtual tester runs 356
setting number of 100, 176, 247
sorting 128
starting at different times 83
suspended 103, 127
suspending 131, 134
terminating 131
total number in run 103
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w

Windows NT Agents 361
workloads 14
adding to system-under-test 14, 223, 226
designing 231
planning stable 232, 238, 239
reporting on stable 232, 320, 321
WSDEVICE system environment variable 364
WSLHOST system environment variable 362
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WSLPORT system environment variable 362
WSNADDR system environment variable 362

Z

Zap_mode. See suites, setting runtime informa-
tion

zip code data types 372

zoned decimal data type 372
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