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About this Publication

Contents

Intended Audience
Scope
Typographical Conventions

Contacting IBM Support

This guide describes how to use
IBM® Rational® Test
Virtualization Server to create
and run message-based stubs,
database stubs, and rich
virtualized applications.
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Intended Audience

This document assumes that readers are familiar with software testing, especially
functional testing. Ideally, readers should also be familiar with the concepts underlying
virtualized applications.

Scope

This document describes how to use Rational Test Control Panel and Rational
Integration Tester to create and run message-based stubs, database stubs, and
virtualized applications.

For information about installing Rational Test Virtualization Server, refer to the
following documents:

*  IBM Rational Integration Tester Agent Installation Guide

*  IBM Rational Integration Tester Installation Guide

*  IBM Rational Test Control Panel Installation Guide

*  IBM Rational Integration Tester Platform Pack Installation Guide (optional)

Typographical Conventions

The following typographical conventions are observed throughout this document:

Type Usage

Constant Wdth Program output, listings of code examples, file names, commands,
options, configuration file parameters, and literal programming
elements in running text.

Italic Document title names in statements that refer you to other
documents. Also used to highlight concepts when first introduced.

Bold Menu items in graphical user interface windows (such as Microsoft
Windows-based or UNIX X Window applications) from which you select
options or execute macros and functions.

Submenus and options of a menu item are indicated with a “greater
than” sign, such as Menu > Submenu or Menu > Option.

Contacting IBM Support

To contact IBM Support, see: www.ibm.com/contact/us/en/
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Introduction

Contents

Functional Overview

Before You Begin

This chapter provides an
overview of Rational Test
Virtualization Server, and
outlines what you need to do
before you can start using
Rational Test Control Panel and
Rational Integration Tester to
create and run stubs.
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1.1

1.11

Functional Overview

The following sections outline the purpose and the components of Rational Test
Virtualization Server, and when, why, and how the application should be used.

Definition
Rational Test Virtualization Server is IBM Rational software that is used for creating,

maintaining, publishing, and running message-based stubs, database stubs, and rich
virtualized applications.

Stubs and virtualized applications are used to simulate services within an environment
for the purposes of software development and testing. Simulating parts of an
environment can often be necessary if the real services are not yet available or
because they are difficult or expensive to use.

Additionally, from a testing point of view, a tester will often require simple or
deterministic responses from services used by the system under test (SUT) and the
only way to ensure this is to develop stubs that act in a known way.

Rational Test Virtualization Server offers extremely powerful tools to quickly create
and manage stubs in large environments. However, stubs do not simulate
underlying messaging transports. For example, although Rational Test
Virtualization Server does not simulate IBM WebSphere® MQ), it can simulate a
service that is accessed over WebSphere MQ and any related stubs will still be
accessed by means of WebSphere MQ.

Further, in most situations, stubs do not remove the need for an Enterprise
Service Bus (ESB) or messaging software. A common exception to this is
HTTP(S) or TCP-based Web Services where a Rational Test Virtualization Server
stub will act as the HTTP(S)/TCP endpoint for the message.

Rational Test Virtualization Server helps developers by enabling them to create stubs
representing services that are needed for the completion of development and testing
but which that may not yet exist or which are difficult and time consuming to set up.

Rational Test Virtualization Server helps testers by enabling them to stub out the
dependencies of an SUT and to control the external dependencies of that SUT, so
they can plan, organize, manage, and control their software testing more effectively
and more efficiently.

© Copyright IBM Corp. 2001, 2012 2



1.1.2 Components

Rational Test Virtualization Server comprises several IBM Rational software

components. The following table outlines how each of those components is used
within Rational Test Virtualization Server.

Purpose

Mandator
Software . Y,
component optional, or
P conditional
Rational Mandatory
Integration Tester
Rational Test Mandatory

Control Panel

This is the primary application for creating stubs.
It can be regarded as the design-time
environment for stubs. It can also be used for
limited deployment of virtual services.

It enables you to:
* Record events from the system.

* Create stubs in a variety of ways, including from
recorded events, and then executing them.

» Create data models based on data in recorded
messages for groups of stubs to use, facilitating
the creation of richer virtual services.

For general information about using Rational
Integration Tester, refer to IBM Rational
Integration Tester Reference Guide.

Information about using Rational Integration
Tester as part of Rational Test Virtualization
Server is contained elsewhere in this document.

This application enables you to manage virtual
services, agents, and proxies within an
environment.

Typically, after a stub has been created, it will be
published from Rational Integration Tester to
Rational Test Control Panel. The stub is then
stored in a repository on Rational Test Control
Panel. From this repository, each virtual service
can be configured, deployed, and managed.

For information about administering Rational Test
Control Panel, refer to IBM Rational Test Control
Panel System Administration Guide.

Information about using Rational Test Control
Panel as part of Rational Test Virtualization
Server is contained elsewhere in this document.

© Copyright IBM Corp. 2001, 2012



Mandatory,

Purpose

Software \

component optlo_n_al, or
conditional

Rational Mandatory

Integration Tester

Agents

Agents run stubs in the Rational Test
Virtualization Server environment and are
deployed on one or more computers within the
environment

Agents act as hosts for virtual services, enabling
them to be deployed to different locations across
a network.

They are registered with, receive instructions
from, and report log data to, Rational Test Control
Panel.

For general information about using Rational
Integration Tester Agents, refer to IBM Rational
Integration Tester Reference Guide and IBM
Rational Performance Test Server Reference
Guide.

Information about using agents with Rational Test
Virtualization Server is contained elsewhere in
this document.

© Copyright IBM Corp. 2001, 2012



Mandatory,

Purpose

Software .

t optional, or
componen conditional
Rational Conditional,
Integration Tester  depending on
Platform Pack your testing
(Proxies) requirements

This component is required if you want to record:

* Live HTTP(S)- or TCP-based messages and route
those messages automatically to either the live
system or to a stub without having to constantly
change the configuration of any client or server
applications.

* SQL events and/or stub databases that use
JDBC connections.

Rational Integration Tester proxies are registered
with, receive instructions from, and report log
data to, Rational Test Control Panel.

For general information about setting up a
Rational Integration Tester HTTP proxy for use,
refer to IBM Rational Integration Tester Reference
Guide for HTTP & Web Services. For general
information about setting up a Rational
Integration Tester HTTP proxy for TCP traffic, refer
to IBM Rational Integration Tester Reference
Guide for TCP/UDP Sockets.

For information about using the Rational
Integration Tester proxies to record HTTP(S)/TCP
traffic, refer to IBM Rational Integration Tester
Reference Guide.

Information about using the Rational Integration
Tester proxies to route HTTP(S)- and TCP-based
traffic to stubs automatically is contained
elsewhere in this document.

Rational Integration Tester JDBC proxies are
registered with, receive instructions from, and
report log data to, Rational Test Control Panel.

For information about using the Rational
Integration Tester JDBC proxy to record SQL
events, refer to IBM Rational Integration Tester
Reference Guide. Information about using the
Rational Integration Tester JDBC proxy to stub
databases is contained elsewhere in this
document.

NOTE: Depending on whether Rational Test Virtualization Server users are
recording, or stubbing (virtualizing), or both, the communications

among all these components will be slightly different.
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1.1.3  Supported Stub-Types

Stubs and virtualized applications can be simple or rich. Rational Test Virtualization
Server provides tools to create stubs and virtualized applications to the level required.

The following table summarizes the various types of stubs that can be created by
Rational Test Virtualization Server.

Stub-Type Description
Basic There is a hard-coded single response for each specific input.
Non-deterministic There are “n” hard-coded responses. A message switch is

used to “switch” the response based on the input message.

Data-driven There is input and/or output data specified in external data
(parameterized) sources, for example, databases or spreadsheet files.
Data model-driven There is input and/or output data in a data model that

includes relationships among those data items.

Behaviour-driven Stubs can be extended with “behaviours” that are Java plug-
ins that can respond to messages and proactively cause the
stub to behave in a particular way.

IBM supplies some behaviours with Rational Integration Tester
but customers can write their own. For example, a behaviour
can be used to make a stub act as a market data feed source.

Deterministic This comprises a series of Receive Request/Send Response or
Subscribe/Publish actions that are based on the message
used to create the stub.

1.1.4  Virtualization Capability

Rational Test Virtualization Server’s virtualization functionality is more granular than
that of a Virtual Machine (VM) because Rational Test Virtualization Server can
virtualize an application or database or just part of an application or database.

In contrast, Virtual Machines (VMs):

e Are designed to virtualize an entire machine.

e Require licenses for their applications and are usually not maintained by test
teams.

* Are less flexible for testing purposes whereas a virtualized application in Rational
Test Virtualization Server can be manipulated easily to fit your testing purposes.
For example, Rational Test Virtualization Server enables you to created virtualized

© Copyright IBM Corp. 2001, 2012 6



1.1.5

applications that can send erroneous data for negative testing of a system under
test.

Usage Scenarios

During software development projects, functional and non-functional requirements
can change quickly, and test environments and applications are often in high demand
from other teams.

Rational Test Virtualization Server can help because it enables you to:

* Continue testing when test environments are unavailable or not yet built.
e Test earlier and more often, reducing the cost of defects.

* Control the responses from services, enabling you to force the behaviour of the
SUT.

In addition, Rational Test Virtualization Server is designed to be used in all software
test phases from unit testing to user acceptance testing:

* During each test phase, you should aim to test in as complete a way as possible.
For example, when unit testing individual operations or services, you may not
always have the interfacing components available to test against. Rational Test
Virtualization Server can be used virtualize those interfacing components.

* As you proceed from unit testing to integration testing and onwards, you will
probably want to introduce more “real” components into the system under test.
Virtualization enables you to reduce any risks that may be associated with the
introduction of those real components.

The following table outlines example scenarios where Rational Test Virtualization
Server could be used.

Scenario Description

Your testing project may be heavily relianton  Integration with third parties can be

integration with third parties or you want to immensely frustrating and costly.

control all systems with which the system Rational Test Virtualization Server can

under test (SUT) will communicate virtualize third party interfaces to enable
you to test on your own terms according to
your schedule.

© Copyright IBM Corp. 2001, 2012 7



Scenario

Description

You have integration testing dependencies

You want to run training or demonstration
instances of applications without access to
a large infrastructure

You want to test a database-dependent
application with scrubbed and isolated data

You want to provide a test system where
none currently exists

Parallel development can sometimes mean
that some projects may not be ready to
begin integration testing when your project
is ready.

Rational Test Virtualization Server enables
you to virtualize interfaces (even before they
have been built) and continue testing.

For training or demonstration purposes, you
may not require access to a production-size
version of the system under test. In addition,
you may not require access to any
“downstream” applications.

Rational Test Virtualization Server can
virtualize and simplify interfaces, ensuring
that training or demonstration exercises do
not impact any production systems.

Rational Test Virtualization Server can
simulate databases as well applications.
This means that you will have full control of
all data to be used during testing.

It may be too expensive to build a test
environment and it may take too long to
build it. Alternatively, there may be a test
environment but it is being used by another
team for the duration of your project.

Rational Test Virtualization Server
substitutes for the “absent” test
environment by virtualizing applications.

© Copyright IBM Corp. 2001, 2012



1.2

1.2.1

1.2.2

Before You Begin

Before you can use Rational Test Virtualization Server, you must:

Install the Rational Test Control Panel and Rational Integration Tester applications
and at least one Rational Integration Tester Agent.

Create a Rational Integration Tester project results database (optional depending on
requirements).

The following sections outline these tasks.

Installing Required Software

Although certain stubbing-related tasks can be accomplished within Rational
Integration Tester, Rational Test Control Panel is required for managing virtual
services, agents, and proxies within a large environment.

For information about installing Rational Test Control Panel, refer to IBM Rational
Test Control Panel Installation Guide. For information about installing Rational
Integration Tester, refer to IBM Rational Integration Tester Installation Guide.

NOTE: Rational Test Control Panel and Rational Integration Tester do not
have to be installed on the same computer.

Creating a Rational Integration Tester Project Results Database

All Rational Integration Tester test data is stored in a project results database. If you
want to view the output of any stubs that you will create and run, you must create a

project results database after Rational Integration Tester is installed. However, if you
want only to create and run stubs, creating a project results database is optional.

For information about creating and configuring a project results database, refer to
IBM Rational Integration Tester Installation Guide.

© Copyright IBM Corp. 2001, 2012 9



Getting Started

Contents This chapter describes how to
Using Rational Integration Tester  start using Rational Integration
Using Rational Test Control Panel Tester and Rational Test
Control Panel, which are the
two primary components of
Rational Test Virtualization

Server.

© Copyright IBM Corp. 2001, 2012 10



2.1

2.1.1

2.1.2

2.1.3

Using Rational Integration Tester

NOTE: If you have previous experience of using Rational Performance Test
Server and/or Rational Integration Tester, you may skip this section
and proceed to Using Rational Test Control Panel.

Rational Integration Tester is used for the following activities:

¢ Creating a model of the system under test.
¢ Recording events from the system.

* Creating, designing, and testing stubs before publishing them to Rational Test
Control Panel.

The following sections outline how to start using the Rational Integration Tester
application.

Starting the Application

For detailed instructions about how to start Rational Integration Tester, refer to IBM
Rational Integration Tester Getting Started Guide or IBM Rational Integration Tester Reference
Guide.

Creating a New Project

For detailed instructions about creating projects in Rational Integration Tester, refer
to IBM Rational Integration Tester Getting Started Guide or IBM Rational Integration Tester
Reference Guide. You must ensure that the correct Rational Test Control Panel URL is
specified on the second screen of the Create New Project wizard.

Navigating the User Interface

Rational Integration Tester’s user interface is “dockable”, so sub-windows are
attached or “docked” to one side of the application’s workspace. The workspace
comprises six perspectives, which can be selected from the Perspectives toolbar.

For more information about Rational Integration Tester’s user interface, refer to IBM
Rational Integration Tester Getting Started Guide or IBM Rational Integration Tester Reference
Guide.

© Copyright IBM Corp. 2001, 2012 11



2.2

Using Rational Test Control Panel

NOTE: This section is a brief overview of Rational Test Control Panel and it
is intended primarily for Rational Test Virtualization Server users who
are not also Rational Test Control Panel administrators. The use of
Rational Test Control Panel is also discussed in Publishing & Running
Stubs. For additional information about using Rational Test Control
Panel, Rational Test Control Panel administrators should refer to IBM
Rational Test Control Panel System Administration Guide.

Rational Test Control Panel is used for managing virtual services, agents, and proxies
within an environment.

After a stub has been created, it can be published from Rational Integration Tester to
Rational Test Control Panel. Therefore, you may not need to use Rational Test
Control Panel until you have created at least one stub.

All Rational Test Control Panel users can accomplish the following tasks with
Rational Test Control Panel:

¢ Change their login passwords (depending on how Rational Test Control Panel
security is configured).

* View the Rational Test Virtualization Server “landscape” and start and stop stubs.
* View and modify scheduled tests.

Rational Test Control Panel administrators can accomplish additional tasks, such as
managing users and domains, removing published stubs, and viewing Rational Test
Control Panel logs.

The following sections outline how to start using the Rational Test Control Panel
application.

© Copyright IBM Corp. 2001, 2012 12
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2211

Logging In/Out
The following sections desctibe how to log into, and log out from, Rational Test
Control Panel; and how to change your Rational Test Control Panel login password.

Logging In

Depending on the security model that Rational Test Control Panel is using, you may
have to request a Rational Test Control Panel address (host name or IP address, and
port number), user name, and password from a Rational Test Control Panel
administrator before you can log into the application.

In addition, there may be more than one Rational Test Control Panel instance in your
test environment, so you may need to seek access to more than one Rational Test
Control Panel instance.

To log into Rational Test Control Panel:

Open a web browser and enter a URL of the following format:

http://<Host Nanme or | P Address Provided by Rational Test
Control Panel Admi nistrator>:<Port Nunmber Provided by Rational
Test Control Panel Admi nistrator>/ GHServer/

Alternatively, if you are using Rational Integration Tester, clicking Open next to the
URL field on the Server Settings tab of the Project Settings dialog box (which is
opened by clicking Project > Project Settings on the menu bar) opens your
computer’s default web browser with Rational Test Control Panel’s default URL
displayed in the browser’s address bar (you may have to edit the default URL before
clicking Open).

© Copyright IBM Corp. 2001, 2012 13
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If Rational Test Control Panel’s built-in security functionality is being used, Rational
Test Control Panel’s Login screen is displayed.

ﬂ il hitpe ocalhost THS :-.L'-!.'L,'xidGHSen-lr |

Girnen Hl Server Login
Udadname
Password

Log n

Otherwise, Rational Test Control Panel’s application window is displayed and there is
no need to enter any login details.

In the Username and Password fields, enter your user name and password
(provided by a Rational Test Control Panel administrator).

Click Log in.

NOTE: If Rational Test Control Panel’s built-in security functionality is being
used, you will be prompted to change your password after you have
logged into Rational Test Control Panel for the first time. (For
information about this, refer to Changing Your Login Password.)

© Copyright IBM Corp. 2001, 2012 14



Rational Test Control Panel’s application window is displayed.

[y

g- A g MocathostTE13 55ere © « B G X | g G4 Server ™

LOQDUT ABDUT

GREEM HA I Heoana Schedulirg Agents Vit Admanistratson

~)

Scheduling Anente
4 S
Tl
‘ L
VIE Administration

NOTE: If you are a Rational Test Virtualization Server user, the VIE (Virtual
Integration Environment) icon and VIE navigation link should be
displayed on the application window. If they are not displayed, contact
a Rational Test Control Panel administrator.

© Copyright IBM Corp. 2001, 2012



2.2.1.2

2.2.13

Logging Out
To log out from Rational Test Control Panel:

Click LOGOUT on the upper right corner of Rational Test Control Panel’s
application window.

A confirmation prompt is displayed.

A you BT

" Lsgoait froen Gresn Hal Sarver 60 you wish to
COnTinET

oK Carcnl

Click OK.

You have now quitted the application.

NOTE: If Rational Test Control Panel’s security functionality is disabled, the
LOGOUT button is not displayed, so quitting your web browser will
enable you to quit the Rational Test Control Panel application.

Changing Your Login Password

If Rational Test Control Panel’s built-in security functionality is being used, you can
change your Rational Test Control Panel login password at any time irrespective of
your Rational Test Control Panel user privileges.

To change your login password:

In the Password and Re-enter password fields on the Change Password tab on the
Administration page, enter and re-enter a new password (your user name should be
displayed on the tab).

NOTE: A password must be unique but it can contain spaces and there is no
limit on the number of characters that can be used.

Click Change Password.

NOTE: The Change Password button becomes unavailable if the passwords
entered in the Password and Re-enter password fields are different.

Your password is changed. A status message is displayed to confirm this.

© Copyright IBM Corp. 2001, 2012 16



2.2.2

Navigating the User Interface

After logging into Rational Test Control Panel successfully, Rational Test Control
Panel’s Home page is displayed (for information about this, refer to Using Rational

Test Control Panel).

The following table describes how to use the screen controls on the Home page.

Clicking the...

Displays...

For more information,
refer to...

Logo or Home navigation
link

Scheduling icon or
navigation link

Agents icon or navigation
link

VIE icon or navigation link

Administration icon or
navigation link

LOGOUT button

NOTE: This button is not
displayed if Rational Test
Control Panel’s security

functionality is disabled.

ABOUT button

The Home page.

The Scheduling page.

The Agents page.

The VIE page.

The Administration page.

A logout confirmation
prompt.

Software version
information and IBM contact
information.

(Not applicable)

IBM Rational Integration
Tester Reference Guide

IBM Rational Test Control
Panel System
Administration Guide

Publishing & Running Stubs

Changing Your Login
Password

NOTE: The Administration
page provides access to
Rational Test Control Panel
to various Rational Test
Control Panel features,
including activity and audit
logs. For information about
these logs, Rational Test
Control Panel administrators
should refer to IBM Rational
Test Control Panel System
Administration Guide.

Logging Out

(Not applicable)

© Copyright IBM Corp. 2001, 2012
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Creating & Modifying
Message-Based Stubs

Contents This chapter describes how to
Introduction create and maintain message-

based stubs.
Creating Message-Based Stubs

Modifying Message-Based Stubs

© Copyright IBM Corp. 2001, 2012
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3.1

3.1.1

3.1.2

3.1.3

Introduction

The following sections provide an introduction to message-based stubs.

Purpose

A message-based stub is essentially a Rational Integration Tester resource that listens
for incoming messages on a particular transport. For example, a stub may be
subscribed to an IBM WebSphere MQQ message queue waiting for messages to arrive
or it could be a Web Service waiting for a SOAP message to arrive over an HTTP
connection.

A stub can reply to specific messages or message-types, matched according to
incoming filters, by using Message Case actions (for information about those actions,
refer to IBM Rational Integration Tester Reference Guide).

Benefits

Message-based stubs enable you to simulate services that you are unable to use or that
may otherwise be unavailable.

For example, if you are testing a TIBCO BusinessWorks process but you do not
always have access to TIBCO Designer, you can record the process events, create a
stub from them, and then run the stub in place of TIBCO Designer.

Stubs can use most Rational Integration Tester transports and schemas, including
CHIPS, COBOL Copybook, Fedwire, FIX, SWIFT, and XML. (Some Rational
Integration Tester transports cannot be used in stubs.)

Levels of Richness

A message-based stub can be simple or rich. For example, you might want to simulate
a single service that utilizes a single message case and the default case. Alternatively,
you might want to simulate a Web Service or some other point-to-point operation
that includes multiple message-types or operations.

The basic principles for simple and rich message-based stubs are the same because a
specific reply is sent when a specific message-type is received, but there are some
important differences:

¢ A simple message-based stub will receive a message and (optionally) validate its
contents. Based on the validation results or the fact that the message was received,
the stub can return some static response, for example, a simple log action, a reply
message, and so on.

© Copyright IBM Corp. 2001, 2012 19



e In contrast, a rich message-based stub can receive incoming messages and, based
on the specific contents of those messages, execute out a more extensive set of
actions. For example, it might look up data in a database or spreadsheet, update
one or more records in a database, utilize failure paths, and so on. Through the
use of message cases and other actions, a stub can be configured to generate
responses in an intelligent manner.

© Copyright IBM Corp. 2001, 2012 20



3.2

3.2.1

Creating Message-Based Stubs

In Rational Test Virtualization Server, message-based stubs can be created by using
any of the following methods:

Create an empty stub and configure it manually.

Create a stub using Rational Integration Tester’s Message Exchange Pattern
(MEP) wizard.

Create stubs from recorded events by using the Recorded Events wizard.

The following sections describe how to use each of these methods.

Empty Stub Method

To create a new empty stub:

Open Rational Integration Tester’s Test Factory perspective.

Select the operation for which you want to create the stub.

| & Hottir - TBCO - GH Tester
Ble Edt Propct Tos Wndon Heb
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Click the Create New Stubs button (Q) on the Test Factory window’s toolbar.

Alternatively, right-click the operation and click New > Stubs > Stub on the
shortcut menu.

NOTE: If at least one stub has already been created, you can right-click the

Stubs folder or an existing stub in that folder and select New > Stub.

The Create new Stub dialog box is displayed.

In the Name field, enter a name for the stub.

[ Creste ot

Create new Stub
Enter a name for the Stub you wish to oreate. u]

Hame makeBookingStub

[@ (o] (o ]

Click OK.

The stub is opened for editing;
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For information about using the Stub Editor to modify or enhance an empty stub,
refer to Modifying Message-Based Stubs.

After making any desired changes to your stub, you can save it by clicking the Save
button (KH) on Rational Integration Tester’s toolbar.

Alternatively, click File > Save on the menu bar or press CTRL+S.
The stub is now ready to run.

For information about running message-based stubs, refer to Publishing & Running
Stubs.
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3.2.2 Message Exchange Pattern (MEP) Method

To create a stub by using a selected operation’s MEP properties:

1. Open Rational Integration Tester’s Test Factory perspective.

2. Click the arrow button (-) next to the Create New Stubs button (@) on the Test
Factory window’s toolbar.

Alternatively, right-click the operation where you want to create the stub and select
New > Stubs > Stub using MEP on the shortcut menu.

NOTE: If at least one stub has already been created, you can right-click the
Stubs folder or one of the existing stubs and select New > Stub
using MEP.

The Create new Stub from MEP dialog box is displayed.

3.  In the Name field, enter a name for the stub.

Create ﬁ'
Create new Stub from MEP
Enter & name for the Stub you wish to create. 2

Hame makeBockingMEPSUb

@) oK | [ concel |

4. Optional: Click Options to open the Select message options dialog box, which
enables you to enter additional settings.
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& Settings

Select message options
The options wil be appliied to the message.

5. Click OK

The stub is opened for editing,
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For information about using the Stub Editor to modify or enhance an “MEP stub”,
refer to Modifying Message-Based Stubs.

After making any desired changes to your stub, you can save it by clicking the Save
button (1) on Rational Integration Tester’s toolbar.

Alternatively, click File > Save on the menu bar or press CTRL+S.
The stub is now ready to run.

For information about running message-based stubs, refer to Publishing & Running
Stubs.
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3.2.3

Recording Studio Method

This is the most effective method of creating a message-based stub if you have access
to “live” systems from which you can record events, and it enables you to create very
quickly stubs that behave like real services.

Rational Integration Tester’s Recording Studio perspective provides Event Monitors,
which enable you to determine which parts of the environment you wish to record.
For example, you might want to record events relating to specific parts of the system’s
infrastructure, or you might want to record events relating to specific services that use
the system’s infrastructure. After you have decided what you want to record, you can
start recording events.

NOTE: For general information about using Rational Integration Testet’s
Recording Studio, including the use of Rational Integration Tester
proxies for recording events, refer to IBM Rational Integration Tester
Reference Guide.

The environment must modelled in Rational Integration Tester’s Architecture School
perspective (Logical and Physical Views) before it can be recorded. However, for
many technologies, you need to model only the transports (for example, a web server
or an IBM WebSphere MQ Queue Manager), so there is no need to define any
operations.

While events are being recorded, they are displayed on the Recording Studio
perspective’s Events View window; and you can add or remove Event Monitors, and
filter which events are displayed on the Events View window by selecting different
monitors on the Event Monitors window.

NOTE: Recording events does not usually interfere with the operation of the
system under test. For many (but not all) transports, events will still be
dealt with in the same way that they would have been if Rational
Integration Tester was not being used. The only difference is that the
events will be accessible through Rational Integration Tester.
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After you have completed recording events, you can use them to create any of the
resource-types outlined in the following table by saving the events and using the Save

wizard provided.

Resource-Type

Description

Unit tests

Integration tests

Stubs

Triggers

Requirements

Operations

Test data sets

The data within recorded events may be hard-coded into a unit
test.

The data within recorded events may be hard-coded into an
integration test.

The data within recorded events may be hard-coded into a basic
stub that always returns the same response.

Events may be reused in the form of triggers, which enable you to
stimulate the system under test directly from Rational Integration
Tester.

You can then record what happens in response but you must bear
in mind that this will not necessarily be the same as what
happened when you created the triggers, and you will not
validating any events recorded in response to the triggers.

Thus, you can send events to the system under test and bypass
the GUI layer (and any other layers of the system that you might
want to bypass) and determine how the system reacts to various
inputs.

You may want to save a message for subsequent use but not
specify how it will be used.

You could choose to save the message as an example message
that can be viewed in Rational Integration Tester’'s Requirements
Library and (optionally) imported into other Rational Integration
Tester resources.

If you have an incomplete model of the system under test, events
recorded from the transports within the system can enable you to
create new operations within your system model.

The data within recorded events may be entered into a data set,
such as a comma-separated value (CSV) file, or a data model,
which maps the relationships among data items in the system
under test.
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The following sections describe how to use the Recording Studio perspective to
create the following message-based stub-types:

e Basic (hard-coded)

e Data-driven (parameterized)

*  Data model-driven

*  Deterministic

NOTE: For more information about using the Recording Studio perspective
to create tests, triggers, requirements, and operations, refer to IBM

Rational Integration Tester Reference Guide. For general information about
stub-types, refer to Supported Stub-Types.
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3.23.1

Creating Basic Stubs

A basic stub is a stub that always returns the same response. It does not execute any
other operations, such as performing calculations, looking up any data, or making any

decisions.

To create a basic (hard-coded) stub from recorded events:

In Rational Integration Tester’s Recording Studio perspective, select one or more

recorded events on the Events View window.

NOTE: You should select events that represent the message exchanges that

you wish to simulate. You can choose multiple message exchanges
because Rational Integration Tester will distinguish among them and
create appropriate operations. Thus, a stub created in Rational
Integration Tester can simulate more than one operation.
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NOTE: For information about using the Recording Studio perspective to

record events, refer to IBM Rational Integration Tester Reference Guide.
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2.

Click the Save Stub from selected events button (@) on the Events View toolbar.

Alternatively, right-click the messages and click Save Stub on the shortcut menu.

The Operation Assignment screen of the Recorded Events wizard is displayed.
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The Operation Assignment screen, which is the third screen of the wizard, enables
you to modify (if you wish) the operation and the events associated with the stub.

NOTE: The first and second screens of the Recorded Events wizard are the
Resource Type and Data Storage screens. The screens are displayed
only if you click the Save button (1) or press CTRL+S. Clicking the
Save Stub from selected events button (Q) bypasses the Resource
Type and Data Storage screens.

The following table describes how to use the Operation Assignment screen.

To... Do this...
Select a different 1. Click Browse to open the Select a Resource dialog box.
operation in the 2. Select a different operation.

current Rational
Integration Tester
project

3. Click OK to close Select a Resource dialog box.

© Copyright IBM Corp. 2001, 2012 31



To...

Do this...

Select a different
operation that is not in
the current Rational
Integration Tester
project

Apply a different
schema to a recorded
event

Close the wizard
without making any
changes

Move to the (next)
Transaction
Assignment screen of
the wizard

1. Click Clear. Alternatively, type over text in the Operation field.

2. In the Operation field, enter the name of a new operation. (The
operation will be created after you have completed using the
Recorded Events wizard.)

3. Click Rename.

4. If you have not selected all the events displayed on the
Operation Assignment screen for assignment to the new
operation, you are prompted to confirm whether you want any
non-selected events on the screen to be assigned to the new
operation.

1. On the left side of the screen, select the event that you want to
modify.

2. On the right side of the screen, click the Body and/or Header
tab (as appropriate).

3. Select a field.

4. Click Add Schema to display the Select Schema dialog box. (For

information about selecting message schemas, refer to IBM
Rational Integration Tester Reference Guide.)

5. Clicking Finish on the Select Schema dialog box prompts you to
confirm that you want to apply the selected schema to the
selected event.

Click Cancel.

Click Next.

NOTE:

If you are creating a stub for multiple operations, Rational Integration

Tester will attempt to verity that all selected recorded events are
associated with the correct operations.
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The Transaction Assignment screen, which is the fourth screen of the Recorded

Events, enables you to group events into transactions. A transaction may consist of

request-reply or a series of events.
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The following table describes how to use the Transaction Assignment screen.

To... Do this...

Group two or more 1. On the left side of the screen, select the events that you want
recorded eventsintoa  to group into a transaction.

single transaction 2. Click Group. The Group# field of the selected events changes.
“Ungroup” a 1. On the left side of the screen, select the events that you want
transaction to ungroup.

2. Click Ungroup. The Group# field of the selected events
changes.
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To...

Do this...

Add one or more key
fields to one or more
selected events
displayed on the
screen

Defining a key field
enables you any
events on the screen
that contain that field
but that grouping does
not supersede or
overwrite any groups
of transactions
created by selecting
events and clicking
Group

Apply a different
schema to a recorded
event

Close the wizard
without making any
changes

Move to the (previous)
Operation Assignment
screen

Move to the (final)
Summary screen of
the wizard

1. On the left side of the screen, select the event that you want to
modify.

2. On the right side of the screen, click the Body and/or Header
tab (as appropriate).

3. Select a field.

4. Click Define Key. If the field’s value is also in any other fields of
other events displayed on the screen, the Define Key dialog box is
displayed. Otherwise, an error message is displayed.

5. On the Define Key dialog box, clear the check boxes of any
other events that do not have the same logical value as the field
you selected.

6. Optional: In the Save as a Field Type called field, enter a
comment for key field. Any comment you enter will be displayed in
the Architecture School perspective’s Rule Cache.

7. Click OK to save your changes and to close the Define Key
dialog box.

Any messages on the screen that are not already grouped into
transactions and that contain the key field that you have defined
are grouped.

1. On the left side of the screen, select the event that you want to
modify.

2. On the right side of the screen, click the Body and/or Header
tab (as appropriate).

3. Select a field.

4. Click Add Schema to display the Select Schema dialog box. (For
information about selecting message schemas, refer to IBM
Rational Integration Tester Reference Guide.)

5. Clicking Finish on the Select Schema dialog box prompts you to
confirm that you want to apply the selected schema to the
selected event.

Click Cancel.

Click Back.

Click Next or Summary.
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The Summary screen, which is the final screen of the Recorded Events wizard,
enables you to review the configuration of the stub and to save the stub.
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The following table describes how to use the Summary screen.

To... Do this...

Open the stub in the Select the Open resource after finish check box.
Stub Editor after you

save it and quit the

Recorded Events

wizard

Close the wizard Click Cancel.
without making any
changes

Move to the (previous)  Click Back.
Transaction
Assignment screen

Save your stub 1. In the Stub name field, enter a name for the stub.
2. Click Finish.
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After clicking Finish on the Summary screen:

Rational Integration Tester’s Test Factory perspective is displayed and the newly
created stub is displayed under the relevant logical resource on the Test Factory
perspective’s component tree. If you created a stub for multiple operations, the
stub is displayed under each applicable operation.

If you selected the Open resource after finish check box on the Summary
screen, the stub is also opened in the Stub Editor (for information about this,

refer to Modifying Message-Based Stubs).
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3.2.3.2  Creating Data-Driven Stubs
A data-driven stub is a stub that is driven by the contents of a data source. The data
fields that have been promoted to the events table (for information about this, refer
to IBM Rational Integration Tester Reference Guide) are used to create the data source.

The following table outlines the different types of data sources that Rational

Integration Tester supports. (For more information about these data source-types,
refer to IBM Rational Integration Tester Reference Guide.)

Produced by
Recorded

Da rce-T Description

ta Source-Type Events script
Wizard?

File data source Yes This reads data from a file, for example, a comma-
separated value (CSV) file, a fixed width file, or
some other delimited file-type.

This data can be supplied to any tests or stubs in
Rational Integration Tester.

Excel data source No This reads data from a worksheet in a Microsoft
Excel workbook file.

Database data No This reads data from a table in a database or the

source results of a query on a database.

NOTE: The database must be set up in Rational
Integration Tester’s Architecture School perspective
before this data source can be created.

Directory data No This reads in a set of files, for example, a set of XML

source documents.

You can create a data-driven stub from recorded events or you can create a data
source for a driven stub without using recorded events.

For example, you could create a stub by using the associated operation’s Message
Exchange Pattern properties (for information about this, refer to Message Exchange
Pattern (MEP) Method) and then modifying the stub to read information from an
Excel workbook file (with or without repeating elements), look up specified data, and
then send any matching data in reply messages (for information about this, refer to
Modifying Message-Based Stubs).

© Copyright IBM Corp. 2001, 2012 37



To create a data-driven stub from recorded events:

In Rational Integration Tester’s Recording Studio perspective, select multiple
recorded events on the Events View window.

NOTE: For information about using the Recording Studio perspective to
record events, refer to IBM Rational Integration Tester Reference Guide.

Click the arrow button () next to the Save Stub from selected events button (@)
on the Events View toolbar and then click Save Parameterized Stub on the shortcut
menu.

Alternatively, right-click the messages and click Save Parameterized Stub on the
shortcut menu.

The Operation Assignment screen of the Recorded Events wizard is displayed.

The Operation Assignment screen, which is the third screen of the wizard, enables
you to modify (if you wish) the operation and the events associated with the stub.

NOTE: The first and second screens of the Recorded Events wizard are the
Resource Type and Data Storage screens. The screens are displayed
only if you click the Save button (i) or press CTRL+S. Clicking the
Save Stub from selected events button (@) bypasses the Resource
Type and Data Storage screens.

For information about using Operation Assighment screen, refer to Creating Basic
Stubs.

NOTE: If you are creating a stub for multiple operations, Rational Integration
Tester will attempt to verity that all selected recorded events are
associated with the correct operations.

Clicking Next on the Operation Assignment screen displays the Transaction
Assignment screen.

The Transaction Assignment screen, which is the fourth screen of the Recorded
Events, enables you to group events into transactions.

NOTE: The groups that you choose are important because they will
determine the number of merged messages and thus the number of
remaining screens in the Recorded Events wizard. For example, one
recorded event may have a single transaction, which means that there
is only one mapping. Alternatively, two recorded events may be
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grouped into two groups, which means that there are two transactions
and thus only one mapping. Equally, two recorded events may be put

into a single group, which means that there are two mappings.

For information about using Transaction Assignment screen, refer to Creating Basic

Stubs.

Clicking Next on the Transaction Assignment screen displays the Column Mapping

screen.

The Column Mapping screen enables you to map the fields in the selected recorded

events to the data source that will be used for data-driven stubbing.
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The following table describes how to use the Column Mapping screen.

To... Do this...

Specifythatafieldina 1. Select the field.

recorded eventwillbe o click Column. The Map to column dialog box is displayed.
3. Click OK. For the selected field, Newis displayed under Status.

a column in the data
source
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To...

Do this...

Map afieldin a
recorded event to an
existing column

Specify that a field in a
recorded event is not
mapped

Search for a specific
dataitemina
recorded event

Increase or decrease
the number of
example values
displayed for each
field

Expand or collapse a
node

Close the wizard
without making any
changes

Move to the (previous)
Transaction
Assignment screen

Move to the next
screen

Move to the (final)
Summary screen of
the wizard

1. Select the field.
2. Click Column. The Map to column dialog box is displayed.

3. In the list, click the column name to which you want to map the
field.

4. Click OK.

1. Select the field.
2. Click Ignore.

1. Click Search.

2. In the Find field (displayed on the lower half of the screen),
enter your search query.

3. Press ENTER.

In the Samples box, enter or select the number of examples you
want to display (default value: 2).

1. Click the node.
2. Click Expand or Collapse (as applicable).

Click Cancel.

Click Back.

Click Next.

NOTE: The next screen may be another Data Mapping screen
because the number of Column Mapping screens displayed by the
Recorded Events wizard depends on the number of merged
messages (which determined by the using the Transaction
Assignment screen).

Click Summary.

The Summary screen, which is the final screen of the Recorded Events wizard,
enables you to review the configuration of the stub and to save the stub.
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For information about using the Summary screen, refer to Creating Basic Stubs.
After clicking Finish on the Summary screen:

* Rational Integration Tester’s Test Factory perspective is displayed, and the newly
created stub and data source are displayed under the relevant logical resource on
the Test Factory perspective’s component tree. If you created a stub for multiple
operations, the stub is displayed under each applicable operation.

* If you selected the Open resource after finish check box on the Summary
screen, the stub is also opened in the Stub Editor (for information about this,
refer to Modifying Message-Based Stubs). A Lookup Test Data action that uses
the new data source is displayed on the Business Logic tab on the Transitions
tab of the Stub Editor.
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NOTE: The Output tab may not detect a Send Reply action on the Business

Logic tab if the Send Reply action is nested under a Lookup Test
Data action.
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3.2.3.3

Creating Data Model-Driven Stubs

Basic (hard-coded) and parameterized (data-driven) stubs are examples of simple
stub-types because the data that is provided when the stub is run is either hard-coded
in the stub itself or is taken from a simple data source (whichever is applicable). In
each case, the same data is used each time when the stub is started.

However, the testing of complex systems may require persistent storage of data so
that a stub can save information across multiple operations. This enables you to
virtualize services that create data, for example, a customer, and then use that data in
a “GetCustomer” service without having to know a design time the data will be used.
It is this capability that distinguishes simple stubs from those that are coordinated to
provide a virtualized application.

In cases where you require multiple operations within a stub, or multiple stubs to
share data to provide a virtualized application, you should use a data model to hold
such data. Data models can be shared across stubs. In addition, data models can hold
data about multiple entities and their relationships, such as customers and orders.

Therefore, a data model is a simple view of entities and their relationships that can be
used by stubs to persist information. Data models exist as assets within a project. A
stub’s properties define which data model it is using (if any). Stubs can read and
modify data held in a data model. The Stub Editor (for information about this, refer
to Modifying Message-Based Stubs) enables you to indicate whether an operation is
trying to create, update, or delete data based on the received message, reducing the
time and effort required to create rich stubs.

In Rational Integration Tester, you can create a data model by using the Data Model
Editor (for information about this, refer to Appendix A: Using the Data Model
Editor). Alternatively, you can create a data model while creating a data model-driven
stub from recorded events. This second method analyzes the message in recorded
events and creates a data model and entities within that data model based on the
messages. Operations that are created will connected to the data model automatically.

To create a data model-driven stub from recorded events:

In Rational Integration Tester’s Recording Studio perspective, select multiple
recorded events on the Events View window.

NOTE: For information about using the Recording Studio perspective to
record events, refer to IBM Rational Integration Tester Reference Guide.

Click the arrow button (-) next to the Save Stub from selected events button (2)
on the Events View toolbar and then click Save Data Model Stub on the shortcut
menu.
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Alternatively, right-click the messages and click Save Data Model Stub on the
shortcut menu.

The Operation Assignment screen of the Recorded Events wizard is displayed.

The Operation Assignment screen, which is the third screen of the wizard, enables
you to modify (if you wish) the operation and the events associated with the stub.

NOTE: The first and second screens of the Recorded Events wizard are the
Resource Type and Data Storage screens. The screens are displayed
only if you click the Save button (i) or press CTRL+S. Clicking the
Save Stub from selected events button (Q) bypasses the Resource
Type and Data Storage screens.

For information about using Operation Assignment screen, refer to Creating Basic
Stubs.

NOTE: If you are creating a stub for multiple operations, Rational Integration
Tester will attempt to verity that all selected recorded events are
associated with the correct operations.

Clicking Next on the Operation Assignment screen displays the Transaction
Assignment screen.

The Transaction Assignment screen, which is the fourth screen of the Recorded
Events, enables you to group events into transactions.

NOTE: The groups that you choose are important because they will
determine the number of merged messages and thus the number of
remaining screens in the Recorded Events wizard. For example, one
recorded event may have a single transaction, which means that there
is only one mapping. Alternatively, two recorded events may be
grouped into two groups, which means that there are two transactions
and thus only one mapping. Equally, two recorded events may be put
into a single group, which means that there are two mappings.

For information about using Transaction Assignment screen, refer to Creating Basic
Stubs.

Clicking Next on the Transaction Assignment screen displays the Entity Mapping
screen.
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The Entity Mapping screen enables you to map the fields in the selected recorded
events to the data source that will be used for data model-driven stubbing,

The following table describes how to use the Entity Mapping screen.

To...

Do this...

Specify thatafieldina
recorded event will be
an entity in the data
model

Specify that a field in a
recorded event will be
an attribute of a
particular entity in the
data model

Specify that a field in a
recorded event is not
included in the data
model

Search for a specific
data itemina
recorded event

1. Select the field.
. Click Entity. The Map to entity dialog box is displayed.
. Click OK. For the selected field, Newis displayed under Status.

w N

[N

. Select the field.
. Click Attribute. The Map to Attribute dialog box is displayed.
. Click OK. For the selected field, Newis displayed under Status.

w N

[N

. Select the field.
. Click Ignore.

N

1. Click Search.

2. In the Find field (displayed on the lower half of the screen),
enter your search query.

3. Press ENTER.
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To...

Do this...

Increase or decrease
the number of
example values
displayed for each
field

Specify that afield isa
“key” field so that it
can be used to match
data between different
messages

Expand or collapse a
node

Close the wizard
without making any
changes

Move to the (previous)
Transaction
Assignment screen

Move to the next
screen

Move to the (final)
Summary screen of
the wizard

In the Samples box, enter or select the number of examples you
want to display (default value: 2).

Under the Key column, select the check box of the field.

1. Click the node.
2. Click Expand or Collapse (as applicable).

Click Cancel.

Click Back.

Click Next.

NOTE: The next screen may be another Entity Mapping screen
because the number of Entity Mapping screens displayed by the
Recorded Events wizard depends on the number of merged
messages (which determined by the using the Transaction
Assignment screen).

Click Summary.

The Summary screen, which is the final screen of the Recorded Events wizard,
enables you to review the configuration of the stub and to save the stub and the data

model.
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For information about using the Summary screen, refer to Creating Basic Stubs.
After clicking Finish on the Summary screen:

* Rational Integration Tester’s Test Factory perspective is displayed, and the newly
created stub is displayed under the relevant logical resource on the Test Factory
perspective’s component tree. If you created a stub for multiple operations, the
stub is displayed under each applicable operation.

* If you selected the Open resource after finish check box on the Summary
screen, the stub is also opened in the Stub Editor (for information about this,
refer to Modifying Message-Based Stubs).
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If you view the Architecture School perspective’s Data Models window, the newly
created data model is listed on the upper left of the window and the data model’s
details can be displayed on Data Models window by selecting it. For information
about editing a data model, refer to Editing Data Models.

© Copyright IBM Corp. 2001, 2012 48



| & Hottir - TBCO - GH Tester E "

Fle Edt Project Toos Window Help

vEcAa~+2EX00-Bo- 2/ Wt sbn

B Logical view | [ Physical View | 98, Syncheonisation | i Schema Library | ) Daka Models

[ i Pude Cache |

B |<Mo Test Cydes Anonymous T

H1ME J 4 R

© Copyright IBM Corp. 2001, 2012

49



3.234

Creating Deterministic Stubs
A deterministic stub comprises a series of Receive Request/Send Response ot
Subsctibe/Publish actions that are based on the message used to create the stub.

To create a deterministic stub from recorded events:

In Rational Integration Tester’s Recording Studio perspective, select multiple
recorded events on the Events View window.

NOTE: For information about using the Recording Studio perspective to
record events, refer to IBM Rational Integration Tester Reference Guide.

Click the arrow button (-) next to the Save Stub from selected events button (2)
on the Events View toolbar and then click Save Deterministic Stub on the shortcut

menu.

Alternatively, right-click the messages and click Save Deterministic Stub on the
shortcut menu.

The Save Stub dialog box is displayed.
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Select the operation with which you want to associate the stub.

NOTE: If there is only one operation associated with the selected recorded
events, it is selected automatically when the Save Stub dialog box is
displayed.

In the Stub Name field, enter the name of the stub.

Optional: Clear the Edit Stub on save check box if you do not want to edit the stub
after creating it.

Click OK.

If the Edit Stub on save check box on the Save Stub dialog box was selected,
Rational Integration Tester’s Test Factory perspective is displayed, and the newly
created stub is displayed under the relevant logical resource on the Test Factory
perspective’s component tree and the stub is displayed on a basic Stub Editor screen
that does not support transitions and behaviours (for information about modifying
stub, refer to Modifying Message-Based Stubs).
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If the Edit Stub on save check box is cleared and you want to verify that the stub has
been created, you must open Rational Integration Tester’s Test Factory’s perspective
and view the component tree.
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3.3

Modifying Message-Based Stubs

In Rational Integration Tester 5.4.0 (or later), you can use either the Test Editor or the
Stub Editor to create, modify, and enhance any legacy or new stubs created by

Rational Integration Tester.

For example, you may want to create an advanced message-based stub that can record
and report its internal state so that you can create a virtualized application that

replicates a complex live transaction processing system.

The following table outlines how to open the Test Editor and the Stub Editor.

If you want to...

Do this...

Then...

Modify a stub created by
Rational Integration Tester
5.2.11 (or earlier).

Modify a stub created by
Rational Integration Tester
5.4.0 (or later).

Use Test Editor to modify a
stub created by any release
of Rational Integration
Tester.

In Rational Integration
Tester’s Test Factory
perspective:

* Double-click the stub.

* Alternatively, right-click
the stub and click Open
on the shortcut menu.

In Rational Integration
Tester’s Test Factory
perspective:

* Double-click the stub.
* Alternatively, right-click

the stub and click Open
on the shortcut menu.

In Rational Integration
Tester’s Test Factory
perspective, right-click the

stub and click Open With >
Test Editor on the shortcut

menu.

The selected stub is
displayed in the Stub Editor
if the stub does not contain
any features that cannot be
handled by the Stub Editor.
Otherwise, the selected stub
is displayed in the Test
Editor.

The selected stub is
displayed in the Stub Editor.

NOTE: You can also modifya
stub while it is running. For

information about this, refer
to Modifying Running Stubs.

The selected stub is
displayed in the Test Editor.

The Stub Editor comprises the following tabs:

¢ ‘Transitions

Behaviour
* Properties

* Logging

¢  Documentation
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3.3.1

The following sections describe how to use these tabs.

NOTE: For information about using the Test Editor, refer to IBM Rational
Integration Tester Reference Guide.

Transitions Tab

This tab enables you to define how the stub will handle internally and/or externally
received events. Strictly defined, a fransition refers to a transition between two states.
However, quite often, stubs will not use states, so a transition can be regarded as the
action that a stub will take when a message arrives on the operation for which you
want to create a stub.
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NOTE: This tab is not displayed when editing a deterministic stub.

The following sections describe how to use the buttons, lists table, and three tabs on
the Transitions tab.
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Buttons and List Table

The following table describes each button on the upper half of the Transitions tab.

Button

Description

Add Transition

Clone Transition

Delete Transition

Move Transition Up/
Down

Open operation
referenced by
transition

Open data model
referenced by stub

Open data used by
selection

Clicking this button creates a new transition for the currently
selected operation.

Clicking this button creates a copy of the currently selected
transition in the list table.

Clicking this button deletes the currently selected transition in the
list table.

Clicking these buttons changes the list order of the currently
selected transition in the list table and consequently the order in
which any guard conditions of any transitions listed in the table
are evaluated while the stub is being executed.

Clicking this button opens the associated operation’s Operation
dialog box and changes the perspective from Test Factory to
Architecture School.

Clicking this button opens the data model (a comma-separated
value (CSV) file), if any, associated with the stub.

NOTE: You must use the Properties tab to associate a data model
with the stub. (For information about using the Properties tab,
refer to Properties Tab.)

Clicking this button opens any data associated with the currently
selected transition in the list table.

The list table on the upper half of the Transitions tab lists all the transitions

contained in the stub.

When a stub receives an event, it searches the list of transitions from top to bottom to
find a transition that has been set up to handle the event received, based on the stub’s
current state. You can use message filters and guards if you want to ensure that the
contents of a message determines whether and how a transition is processed.

Many stubs will not use more than one state, so the From and To fields may be left
blank. If so, all transitions for such stubs will keep those stubs in a single state.
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The following table describes the fields in the list table.

Field

Entry

Description

From

Actor

Optional

Mandatory

This field enables you to specify an initial state for an
event.

For example, if you are building a stub that can track user
sessions, you might want to have an initial state called
LoggedQut for an operation Logi n operation. (The final
state for the corresponding Logout operation might be
Loggedl n.)

Clicking the field displays a drop-down list that lists any
states already defined for the stub and an Add new...
option that enables you to create a new state.

Clicking Add new... in the From list opens the New State
dialog box. In the New State dialog box, you must enter a
name for the new state in the Name field. You can enter a
description for the new state in the Description field but
that is optional. Clicking OK closes the New State dialog
box.

If this field and the To field are left blank, Rational
Integration Tester will assume that this transition will work
for any state of the currently selected stub, so the stub will
be stateless.

You can also create a new state by clicking New next to the
States field on the Properties tab. (The Edit and Delete
buttons next to the States field enable you to edit and
delete states as required.)

NOTE: The From field becomes editable only after an event
has been selected for the transition.

This field enables you to specify an entity that causes an
event to happen.

When creating a new transition, clicking this field displays
a drop-down list that includes User (that is, a user of the
service) and any behavioural entities defined on the
Behaviour tab. (For information about using the Behaviour
tab, refer to Behaviour Tab.) For most transitions, Actor will
be set to User.

NOTE: This field is not editable after an event has been
specified (by using the Event field) for the transition.
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Field

Entry

Description

Event

Guard

Mandatory

Optional

In computing generally, an “event” is something that
happens that affects the system. In Rational Test
Virtualization Server, an event refers to an operation.

This field enables you to specify the operation associated
with the currently selected transition.

When creating a new transition, clicking this field displays
a drop-down list that includes any operations already
associated with the stub and a Browse... option that
enables you to select a different operation.

Clicking Browse... in the Event list opens the Select an
Operation dialog box. In the Select an Operation dialog
box, select an operation from your project’s logical
resources and click OK.

NOTE: This field is not editable until after an event has
been selected for the transition.

This field enables you to specify conditions that will
determine if an event will be handled. For example, you
could create a guard based on the data held in a data
model associated with the currently selected stub.

Rational Integration Tester tags can be used to create
guard conditions. (For information about crating and using
tags, refer to IBM Rational Integration Tester Reference
Guide.)

NOTE: You must use the Input tab on the lower half of the
Transitions tab to create, modify, and specify the guard
condition of a transition. (For information about using the
Input tab, refer to Input Tab.)

NOTE: This field is not available until after an event has
been specified for the currently selected transition.
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Field Entry Description

To Optional This field enables you to specify a final state for an event.

For example, if you are building a stub that can track user
sessions, you might want to have a final state called
Loggedl n for an operation called Logi n. (The final state
for the corresponding Logout operation might be
LoggedQut .)

Clicking the field displays a drop-down list that lists any
states already defined for the stub and an Add new...
option that enables you to create a new state.

Clicking Add new... in the To list opens the New State
dialog box. In the New State dialog box, you must enter a
name for the new state in the Name field. You can enter a
description for the new state in the Description field but
that is optional. Clicking OK closes the New State dialog
box.

If this field and the From field are left blank, Rational
Integration Tester will assume that this transition will work
for any state of the currently selected stub, so the stub will
be stateless.

You can also create a new state by clicking New next to the
States field on the Properties tab. (The Edit and Delete
buttons next to the States field enable you to edit and
delete states as required.)

NOTE: The To field becomes editable only after an event
has been selected for the transition.

Timings Optional This field enables you to specify a timing override for the
currently selected transition. If a timing override is set for a
specific transition, it will override any response times set
for the stub. (For information about setting the response
times of a stub, refer to Behaviour Tab.)

Double-clicking this field opens the Timing Override dialog
box. In the Timing Override dialog box, select an option in
the Delay Distribution list, enter minimum and maximum
delays (in milliseconds) in the fields provided, and click
OK. Clicking Cancel or Clear closes the dialog box without
saving any changes.

NOTE: This field is not available until after an event has
been specified for the transition.
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3.3.1.2

Field Entry Description

Description Optional This field enables you to enter a narrative description for
the currently selected transition.

To enter a description for a transition, select it and double-
click this field.

NOTE: This field is not editable until after an event has
been specified for the transition.

Input Tab
For each transition, this tab enables you to specify:

e A guard condition (optional).
* Incoming message field actions (optional).

For example, if you have created a basic (hard-coded) stubs from recorded events (for
information about this, refer to Creating Basic Stubs), the stub will filter out any
messages that do not match exactly the message(s) received while recording the
events used to build the stub, so the stub will not send a response message.

However, if you want that basic stub to respond to any messages that match the
message structure in the stub irrespective of the values within the fields of those
messages, you can use the Input tab to disable any filtering that checks for exact field
matches and thus make your stub more versatile.

The tab comprises four option buttons for specifying and configuring a guard
condition for a transition, and two windows for setting incoming message field
actions (for a transition).

The following sections describe how to use these controls.

Guard Conditions

Guard conditions are Boolean expressions that affect the behaviour of a stub by
enabling actions or transitions only when they evaluate to “TRUE” and disabling
them when they evaluate to “FALSE”.
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The following table describes the Guard option buttons on the Input tab on the

Transitions tab.

Option Button

Description

None

Record Exists

Record Doesn’t Exist

Click this option button (it is also the default) if you do not want to
specify any guard conditions for the currently selected transition.

The Guard field on the list table will be blank if this option button
clicked or if none of the Guard option buttons is clicked.

Click this option button if a data model exists and you want to run
the business logic/transition if the record referenced by the
incoming message exists.

If this option button clicked, Recor d Exi st s will be displayed
under Guard on the list table for the currently selected transition.

For a data model-driven message-based stub, Record EXxi sts
causes the stub to use mappings (from message contents to data
model tag names) defined in the Message Editor when looking up
records in the data model.

If a record already exists, the Recor d EXxi st s guard passes. If
a record does not already exist, the Record Doesn’t EXi st
guard passes.

This enables you to have two transitions for an incoming message
and to respond differently depending on whether the specified
data is found.

For example, if the service is “Find Customer” and the “Customer
ID” field in the message is key field, customer data or an error
message can be returned by using the two transitions and the
guards without having to write the business logic.

Click this option button if a data model exists and you want to run
the business logic/transition if the record in the data model does
not exist.

If this option button clicked, Record Doesn’t Exi st will be
displayed under Guard on the list table for the currently selected
transition.
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Option Button Description

Other Click this button if you want to specify a custom Boolean
expression for the currently selected transition.

If this option button is clicked a drop-down list, a text box, and
buttons are displayed. The controls enable you to create and test
your own Boolean expressions.

The drop-down list contains the following options:

e ECMAScript (default; for example, JavaScript)

* Legacy

Clicking ECMAScript displays a Test button. Clicking Test validates
your custom Boolean expression and displays an Output dialog
box that lists any errors.

Clicking Legacy displays Add, Delete, and Test buttons and an
‘OR’ Expressions check box. Clicking Add makes the text box
available. Clicking Test validates your custom Boolean expression
and displays an Output dialog box that lists any errors.

If this option button clicked and a custom Boolean expression is
entered, the starting characters of the expression will be

displayed under Guard on the list table for the currently selected
transition.

No Match Click this option button if you want a transition’s specified event
(operation) to change state if a matching record is not found.

If this option button clicked, No Mat ch will be displayed under
Guard on the list table for the currently selected transition.

Incoming Message Field Actions

The Message Header and Message Body windows on the Input tab on the
Transitions tab enable you to specify actions for each field in the incoming message.

Double-clicking any field on the windows opens the Field Editor dialog box. The
Action column is a single view of the action groups (Filter, Validate, and Store) for
incoming messages.

For example, if you want to disable any filtering for exact field matches:

Select all of the fields on the Input tab.

Right-click the selected fields and click Contents > Field Actions > Filter >
Equality on the shortcut menus.

Equality checking for the selected fields is disabled and fewer filter icons are displayed
on the Input tab.
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3.3.1.3

NOTE: Double-clicking a field opens the Field Editor dialog box. (For
information about using the Field Editor dialog box, refer to Field

Editor.)

Business Logic Tab

This tab enables you to specify what actions the stub will take when it executes a
transition. For data model stubs, it is possible to configure the stub to create, read,
update or delete (CRUD) automatically from the associated data model.
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If you are not using a data model stub or simple hard-coded stub, you will need to
write business logic using actions in the same way that you would for writing a test.

A parameterized stub that uses data sets will need a Lookup action (or similar) in its
business logic to retrieve the data. If you created a stub with a data set from the
wizard, these actions will have been added automatically into the business logic by the

wizard.
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The following table describes the five option buttons on the Business Logic tab on
the Transitions tab.

Option Button Description

None Click this option button (it is also the default) if you do not want to
specify any processing rules for any incoming messages for the
currently selected transition.

Create Click this option button if the stub has an associated data model
and you want the result of this operation to be a new record in the
data model based on the content of the incoming message.

Update or Create Click this option button if the stub has an associated data model
and you want the result of this operation to be a new or updated
record in the data model based on the content of the incoming
message.

Delete Click this option button if the stub has an associated data model
and you want the result of this operation to be a deleted record in
the data model based on the content of the incoming message.

Other Click this option button to create custom processing rules for any
incoming messages for the currently selected transition.

Clicking this option button opens a Test Editor window on the
Business Logic tab.

The Test Editor window enables you to define actions that will be
executed while processing any incoming messages. (For
information about using the Test Editor, refer to IBM Rational
Integration Tester Reference Guide.)
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3.3.1.4  OutputTab

For each transition, this optional tab enables you to specify outgoing (reply) message
tield values.
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The tab comprises a Send Response check box, a reply header window, and a reply
message (body) window.

Select the Send Response check box if you want a reply message to be sent in
response to each processed incoming message.

The following sections describe how to use the windows on the tab.

Reply Header Window

The Reply Header window is on the upper half of the Output tab on the Transitions
tab. The window enables you to override transport-specific response settings and
header metadata of the reply message for the currently selected transition.

For information about editing message headers, refer to IBM Rational Integration Tester
Reference Guide.
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3.3.1.5

Reply Message Window

The Reply Message window is on the lower half of the Output tab on the
Transitions tab. The window enables you to view and configure the validation of the
reply message for the currently selected transition.

Depending on the transport associated with the operation that is associated with the
currently selected transition, the message-type can be selected by using the Message
Type list above the message body.

The body of the reply message is displayed in a Publisher/Subscriber view that
includes enabled values, which enables you to select or clear the Enabled Value
check box of each element/field, thus enabling or disabling the value specified for the
content of that element/field.

Double-clicking an field on the reply message window opens the Field Editor dialog
box. The Value column is a single view of the action groups (Value, Validate, and
Store) for reply messages. (For information about using the Field Editor dialog box,
refer to Field Editor.)

Field Editor
The Field Editor dialog box enables you to specify how a message field is populated.

It comprises three tabs (action groups) but the tabs displayed depend on message-
type.

Field Editor Tabs for Incoming Field Editor Tabs for Outgoing
Messages Messages

Filter Value

Validate Validate

Store Store

To open the Field Editor dialog box:

*  Double-click a field or element name on the Input or Output tabs on the
Transitions tab of the Stub Editor.

¢ Alternatively, right-click a field on the Input or Output tabs on the Transitions
tab of the Stub Editor and click Contents > Edit on the shortcut menus.

NOTE: The performance of the Field Editor will be degraded if a single line
of XML is larger than 50,000 bytes. However, this problem will not
arise if the XML is on multiple lines (within reason).
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The following sections describe how to use the tabs on the Field Editor dialog box.

Filter Tab

The Filter tab enables you to restrict which messages a subscriber will process based

on the content of the selected field.

[ Field Editor oo Sl
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Value Tab
The Value tab enables you to specify what value the field should take (for example,
when part of a published message).

(2 Field Editor el ) S |

Mame |text

Type | String

Vabe | Vakdate [ store|
" Fiekd is optional
| Ignore nie cache

7] Enable action
| Action Type | Value v
| Desaription

™ ' Formatting|

¢xml versions®1.0%
encoding="UIF-8" 7><CheckinFassengerResponae :bookFlightResponae
xmins:CheckinPassengerResponse="htcp://www.hocair. com/scheman/BookFlighcResponse™>

<Response:status
xmins:Responass="hrcp:// v hotalir, com/schemas/Response " »>SUCCESS</Responss : scatusy

<CheckinPassengerfeaponse snewieservar ionbusbersA00S006<  ChackinPansangerfesponse:n |
exfeservationiushbers>
</CheckinPassengerResponse:bookFLightResponse>

(o] (g ] |

Under the Formatting tab (on the Value tab), various types of formatting can be
applied to field values to generate random values at runtime.
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Validate Tab

The Validate tab enables you to define how to compare or verify the contents of a
field that requires validation (for example, in the context of subscription).
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Store Tab

The Store tab enables you to store the contents of the field in a tag (for example,
when receiving a message, or to record the value of a dynamic field in a published

message).
3 Field Editor leculel=)
Type | " String -
Fiter | Valdate | Store
Fiedd i= optional
Ignore rule cache
TMNew || M
X ][ ;
Action-Types

There is only one way at a time to populate a value but there are many different ways
to validate or store a value. Therefore, the Validate and Store tabs can accommodate
one or more action-types.

Action-Type Message-Types Field Editor Tabs Description

Does Exist Incoming Filter Accept or ignore
incoming messages
depending on
whether the
selected field exists
in each message.

Is Null Incoming, Outgoing Filter, Validate Verify whether the
selected field is null.

Not Null Incoming, Outgoing Filter, Validate Verify whether the
selected field
contains a value.

© Copyright IBM Corp. 2001, 2012 70



Action-Type

Message-Types

Field Editor Tabs

Description

Name

Type

Assert using
Function

Validate Element
Children

Validate Using Tag

Value

File

Incoming

Incoming

Incoming, Outgoing

Incoming

Incoming

Outgoing

Outgoing

Filter

Filter

Filter, Validate

Validate

Validate

Value

Value

Accept or ignore
incoming messages
depending on the
name of the
selected field in
each message.

Accept or ignore
incoming messages
depending on the
type of the selected
field in each
message.

Use a Rational
Integration Tester
function (that
returns a Boolean
type) to filter/
validate the selected
field.

Validate the children
of the selected field.

Validate a received
value against a
message or sub-
message that has
been previously
tagged.

Validate the
contents of the
selected of each
outgoing message
against a specific
manually entered
value.

Populate the
contents of the
selected field with
the contents of a
selected file.

You must also select
the file.
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Field Editor Tabs

Description

Action-Type Message-Types
Function Outgoing
Decrement Outgoing
Increment Outgoing

Value

Value

Value

Execute a Rational
Integration Tester

function (including
custom functions).

The result of the
function is used as
the field value.

Decrease the
selected field’s
value by a specified
amount each time
that the outgoing
message is sent.

This involves setting
aninitial value and a
step value.

Increase the
selected field’s
value by a specified
amount each time
that the outgoing
message is sent.

This involves setting
aninitial valueand a
step value.
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Action-Type

Message-Types

Field Editor Tabs

Description

List

Null

Equality

Outgoing

Outgoing

Outgoing

Value

Value

Validate

Rational Integration
Tester treats each
entry in the
specified input as a
separate value.
Values can be
separated using any
available delimiters
(new line, comma,
tab, or full stop).

The first time that
the selected
outgoing message is
sent, the selected
field will be set to
the first value.

For each
subsequent
iteration, the next
value in the
sequence will be
used.

If a message is
published more
times than the
number of available
values, the cycle will
restart from the first
value.

You can also reset
the action and
restart from the first
value.

Clear the contents
of the selected field.

Verify whether each
outgoing message
contains a value in
the selected field
that matches the
specified value.

© Copyright IBM Corp. 2001, 2012

73



Action-Type

Message-Types

Field Editor Tabs

Description

Length

Regex

XPath

Schema

XSD Type

Outgoing

Outgoing

Outgoing

Outgoing

Outgoing

Validate

Validate

Validate

Validate

Validate

Verify whether each
outgoing message
contains a value in
the selected field
that falls within the
specified maximum
and minimum
values.

Use the specified
regular expression
to validate the
contents of the
selected field of
each outgoing
message.

Use the specified
XPath expression to
validate the
contents of the
selected field of
each outgoing
message.

Use the specified
schema to validate
the contents of the
selected field of
each outgoing
message.

Verify whether the
field is of the correct
type as specified by
the XSD used to
build the message.

NOTE: The availability of action-types depends on the transport, formatter,
and field-type selected.

© Copyright IBM Corp. 2001, 2012

74



Buttons

The following table describes the default buttons on the tabs on the Field Editor

dialog box.
Button Description
New Add a new validation to the selected field.
Delete Delete the selected validation from the selected field.
Clone Duplicate the selected validation for the selected field.

NOTE: You cannot duplicate Name and Type validations.

Depending on the action-types selected on some tabs, other buttons are also

displayed.
Check Boxes
The following table describes the default check boxes on the tabs on the Field Editor
dialog box.
Check Box Description

Field is optional

Ignore rule cache

Does Exist

Accept fields in any order

Ignore missing fields in
received messages

Ignore additional fields in
received messages

Enable action

Enable (Formatting)

Ignore a specific action-type within a rule that has been
set on the selected field

Rational Integration Tester will ignore the order in which
message fields are received. This can be useful since
messages sent on certain transports may undergo field-
reordering.

When enabled, any fields present in the expected
message structure but absent in the message received
will not cause invalidation.

When enabled, any fields present in the received
message but absent in the expected message structure
will not cause invalidation.

Depending on the action-types selected on some tabs, other check boxes are also

displayed.

© Copyright IBM Corp. 2001, 2012

75



3.3.2

Behaviour Tab

This optional tab enables you to add reusable behavioural entities, that is,
preprogrammed intelligence, to your stub.
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NOTE: This tab is not displayed when editing a deterministic stub.

A behaviour can act as a source of events that cause a stub to execute an operation
that is not a reaction to an incoming message from an external system. For example,
you might want to create a stub that can publish proactively messages that are not just
“responses” to a incoming message.

After you have defined one or more behaviours on the Behaviour tab, you can use
them as “events” on the Transitions tab.

The upper half of the Behaviour tab comprises:

* A window that lists any behaviours created for the stub, and buttons for creating,
modifying, and deleting behavioural entities.
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e A text box that displays a description for each selected behaviour.

The lower half of the tab comprises a Configuration window that displays details
about any behavioural entity with custom instance names.

The following table outlines the default behaviour-types that are supplied with
Rational Integration Tester.

Behaviour-Type Description

Lifecycle This enables you to execute certain actions when the currently
selected stub starts up or shuts down.

For example, you can set up and later clean up any resources that
may be required by the stub.

Timer This enables you to set up a timer that schedules a future
callback after a specified delay so that the stub will receive an
event to which it can respond.

NOTE: Callback timer settings for a stub can be overridden for
each transition created for the stub (for information about this,
refer to Transitions Tab).

NOTE: Rational Integration Tester provides the means to create additional

custom behaviours. For more information about this, refer to
Appendix A: Using the Data Model Editor.
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The following table describes the buttons on the upper half of the Behaviour tab.

Button

Description

Add

Edit

Delete

Clicking this button opens the Add Behavioural Entity dialog box.

The upper left side of the Add Behavioural Entity dialog box
displays the available behaviour-types. The upper right side of the
Add Behavioural Entity dialog box displays a description for each
selected behaviour-type.

The default available behaviour-types are as follows:
* Lifecycle
e Timer

The lower half of the Add Behavioural Entity dialog box displays
the available behaviours for the currently selected behaviour-type
and an Instance field, which is an optional field that enables you
to create multiple instances of a behaviour.

NOTE: To select multiple behaviours for a behavioural entity, hold
down CTRL and click each behaviour after selecting a behaviour-
type on the upper left side of the Add Behavioural Entity dialog
box.

After specifying the properties of a behaviour, click Add to
complete creating the behaviour and to close the Behaviour
dialog box.

NOTE: In addition to being displayed on the list window on the
upper left side of the Behaviour tab, each newly created
behavioural entity is also added to the Actor list on the Transitions
tab for the stub (for information about the Actor field, refer to refer
to Transitions Tab).

Clicking this button opens the Edit Behavioural Entity dialog box,
which enables you to modify instance details for the selected
behavioural entity.

Clicking this button deletes any behavioural entities selected in
the list window on the tab.

NOTE: To select multiple behavioural entities for deletion, hold
down CTRL and click each entity.

© Copyright IBM Corp. 2001, 2012

78



Betwviour

Add Behavicural Lntity
Selert 4 behavnr Type and speafy Te nstance name

]

| and sfop.

The ecyde behavioor slows shibtn 12 be nobfied s they start

| o orseartf)
4 el )

© Copyright IBM Corp. 2001, 2012

79



3.3.3

Properties Tab

This tab enables you to set up states for your stub and input parameters that can
determine how the stub should behave while it is executed.
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The upper half of the tab comprises fields and lists that enable you to specify how the
stub will execute, the number of concurrent instances that can be running at any on
time, the session states that should be available to the stub, and the response times
that control the performance of the stub.

The following table describes the fields and lists on the upper half of the Properties
tab.

Field/List Description
Default data model This lists is used to specify the default data model (if any) of the
stub.

Version (major.minor) These fields enable you to implement a version numbering
system for your stubs (if necessary).
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Field/List

Description

Style

Workers

States

Initial State

This list enables you to control how the stub will execute.

Options are as follows:

* One-to-one, no looping: An instance is created for every new
request, message, or connection.

¢ One-to-one, looping: An instance is created for each new
connection, and the instance lives until the connection closes.
This behaviour is applies to connection-based transports.

* Many-to-one: An instance is created if no instance is currently
available to process the request or messages. Worker threads
are not enabled for this behaviour.

This field specifies the maximum number of concurrent instances
of this stub that can be running at any one time.

Default value: 10.

This field specifies the session states that should be available for
the stub. These will be added automatically when you add states
on the Transitions tab.

One or more states can be entered in this field by:

* Clicking New beside the field.

* Entering details about each state in the New State dialog box.
* Clicking OK.

NOTE: You can also add new states on the Transitions tab by

selecting any row under From or To on the list table and clicking
Add new...

When a message case is used within the stub, the state of the
stub can be checked before any actions in the case are executed,
and a new state can be optionally set after the actions in the case
have complete executing.

The session state is also stored in a system tag named

SESSI OV STATE. If desired, the session state could be set by
using the setTag function.

This field specifies the stub’s initial state.
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Field/List

Description

Conversation Keys

Delay Distribution

Minimum Delay (ms)

Maximum Delay (ms)

This field specifies the conversation (session) keys that can be
used to identify a particular conversation.

For example, if you are building a stub that can track user
sessions, you might want to have a conversation key called
Sessi onl D.

One or more keys (separated by a semicolon) can be defined.
These keys are mapped to a system tag named SESSI ON/ KEY/
<Key Nanme>.

When an incoming message is received, key values should be
stored in these tags, which are then used to identify the
conversation to use.

This list controls the stub’s performance, enabling you to create
realistic system conditions in a single stub (that is, without having
to create multiple stub instances).

Delay pattern options are as follows:
* Fixed

e Uniform

* Gaussian

This field specifies the minimum delay time (in milliseconds) for
the delay-type selected in the Delay Distribution list.

This field specifies the maximum delay time (in milliseconds) for
the delay-type selected in the Delay Distribution list.

The lower half of the tab enables you to define the input tags that should be available
to the stub at run time if the stub is part of a test suite.

NOTE: Output tags are used to pass information between tests. That is, the
output tags of one test can be connected to the input tags of another
test. However, output tags do not apply to stubs because you cannot
define any destinations for the tags. Therefore, you should ignore the
Output section of the lower half of the tab.

In addition, when a tag is being created, the interface definition can be set by selecting
the Expose as input check box on the Create Tag dialog box.

For more information about creating and managing tags, refer to IBM Rational
Integration Tester Reference Guide.
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3.3.4 Logging Tab

This tab enables you to define how much information is recorded while your stub is
being executed.
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Any information recorded will be logged in Rational Integration Tester’s project
results database and on the Test Factory perspective’s Console window.

The following table describes the list options on the Logging tab.

List Option Description

None No information is logged.
Normal Standard information is logged.
Debug Verbose information is logged.

NOTE: The default list option displayed on the Logging tab is determined by
the setting of the Stub default log level list on the Console page of
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3.3.5

the Preferences dialog box, which is opened by clicking Project >
Preferences or Window > Preferences on the menu bat. Therefore,
selecting (for the currently selected stub) a different log level on the
Logging tab will overwrite the default log level specified in the
Preferences dialog box but only for that stub.

Documentation Tab

This tab enables you to enter extra information about your stub and some of this
extra information will be displayed in Rational Test Control Panel’s Start Stub dialog
box (for information about this dialog box, refer to Starting Stubs).
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Although you do not have to enter such information, it may help future users of your
stub and it may also help you to identify in Rational Test Control Panel which stub
you want to start if you have created several stubs for a particular operation.

For more information about using this tab, which is a standard tab on many dialog
boxes in Rational Integration Tester, refer to IBM Rational Integration Tester Reference
Guide.
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Creating & Modifying
Database Stubs

Contents

Introduction
Before Creating Database Stubs
Creating Database Stubs

Modifying Database Stubs

This chapter describes how to
create and maintain database
stubs.

For information about
recording SQL events but not
creating database stubs, refer to
IBM Rational Integration Tester
Reference Guide.
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4.1

411

4.1.2

4.1.3

4131

Introduction

The following sections provide an introduction to database stubs.

Purpose

If you want to create a test or suite of tests for an application that uses a database, you
will need to be able to run the test (suite) in a repeatable fashion against a known set
of database contents. Therefore, you will need to stub the database to obtain
repeatable conditions.

Benefits

Database stubs enable you to execute tests against some parts of a system under test
without affecting a live database.

Key Concepts

The following sections describe key database stubbing concepts in Rational Test
Virtualization Server.

Persistence
Database stubs created in Rational Test Virtualization Server can be non-persistent or
persistent:

* A non-persistent database stub will start from the same known state each time it
is run. That is, any changes made to the contents of a database stub during its use
will be lost when the stub is stopped. This enables tests to run against a known
starting state.

* A persistent database stub will remember its state when it is stopped, overwriting
the previous saved state. When it is restarted, the stub will have the same data that
it had when it was last stopped.

It is possible to change a stub from being persistent to being non-persistent. This is
useful if you want a stub to be persistent while you design, build, edit, and refine it for
a test case; and then non-persistent, and thus in a known start state, each time that it is
used.

The following sections describe how to use Rational Test Virtualization Server to
create, run, and publish database stubs. (For information about recording SQL but
not creating or using database stubs, refer to IBM Rational Integration Tester Reference

Guide.)
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4.13.2

Rational Integration Tester JDBC Proxy Modes
The Rational Integration Tester JDBC proxy enables Rational Integration Tester and
Rational Test Virtualization Server to:

¢ Record SQL executed against databases from applications that use JDBC.

*  Create and edit database stubs (Rational Test Virtualization Server only).

Database stubs contain subsets of data from a “live” (production) database. The
contents of the stubs are built by analyzing an application’s use of SQL against the
live database.

» Start a database stub (Rational Test Virtualization Server only).

Starting a stub loads the stub data into a simulation database and transparently
redirects the application to that simulation database.

Therefore, users can test JDBC applications in a more deterministic manner.

When creating database stubs, the following modes of the Rational Integration Tester
JDBC proxy are relevant:

e Live
e Learn
e Simulate

The purpose of learn mode is to fill the simulation database, which facilitates creation
of database stubs. Creating a stub then starting it moves learn mode to simulate mode,
and stopping the stub moves simulate mode to live mode. When in live mode, it is
possible to enter learn mode again.

The following diagram illustrates the lifecycle for these modes.

Live Mode Learn Mode Simulate Mode

r
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The following diagram illustrates live mode.

System Under
(Recording is optional) Test |
S : (Series of U
S0L Events
I GH Tester - — — — =) GH JOBGC Driver

l{Recording StLli:Iil:n}I
|

Third Party JDBC
Drriver

Simulation

(JDBC Call)

(JOBC Call)

(JDBC Calls)

Liwe
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The following diagram illustrates learn mode.

GH Tester
System Under
Test
JDBC
|7 1
Learn Learn
- —
Simulation Live
B

The following diagram illustrates simulate mode.

System Lnder
(Recording is optional) Tes!
o T T : (Seres of
S0L Events
| GHTester | SQULEwenis) | . \ooc briver

l{Recording Studin}l

Third Party JOBC

(JDBG Calls) Driver

The following sections describe how to set up, create, start, stop, and modify database
stubs.
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4.2.2

Before Creating Database Stubs

Before creating any database stubs, you must complete any required software
installation tasks and you must set up the schema that will be used for stubbing a
physical database.

The following sections desctribe how to complete these prerequisites.

Preparation and Planning

The remainder of this chapter assumes that you have installed and configured the
required software.

For information about installing and configuring the required software, and
determining which live databases are to be stubbed and whether there are any
database schema or data source requirements, refer to IBM Rational Integration Tester
Platform Pack Installation Guide.

Setting Up the Schema Used for Stubbing a Physical Database

Before you can create database stubs, you must specify in Rational Integration Tester
which database schema is to be used for the simulation database.

This schema will be used while Rational Integration Tester is “learning’ the stubs and
it will also be used when a stub is started, that is, the database schema that will be used
to store the contents of a database stub.

NOTE: If you want to run more than database stub simultaneously, you will
need a database stub schema for each database stub. For example, if
you want to run five database stubs simultaneously, you will need five
database stub schemas. However, each schema must match the
corresponding database. For example, if you want to stub an Oracle
database, you will need an Oracle schema. Alternatively, if you want to
stub a Microsoft SQL Server database, you will need a Microsoft SQL
Server schema, and so on.
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To set up the schema that will be used for stubbing a specific physical database:

1. In Rational Integration Tester’s Architecture School perspective’s Physical View,
double-click the physical database that you want to stub.

The Database (Properties) dialog box is displayed.

| & MySQL Connector/) (HotAirDatabase) (jdbemysql/localhost:3306/Hotir, root] MIES |

Database
Denotes & database with which GH Tester will interact. ]

Name  HotrDatabase
| Settngs | Stub Settings | Advanced
Maxdimum Mumber of Connections | 1
Connection Parameters |
Drirver MySQL Conmector [ (com.mysql.jdbe. Driver)
Database URL | jdbeimysdl: focalhost: 3306 HotAir
User Name | root

Password LT

| Test Connection

2. Click the Stub Settings tab.
The Stub Settings tab is displayed.
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[ & MySQL Connector/) (HotAirDatabase) [jdbemysqli/localhost:3306/HotAir, root] IES |

Database
Denotes & database with which GH Tester will interact. ]

Name  HotarDatabase
[ settngs| S Setings | Advanced|
| | - Simulation Database Settings
Database AL ydbczmiysgl:ffocalhost: 3306 <database name >
Liser Mame
Passwond
Database Schema

Max Row Count | 10000

In the Database URL field, enter the URL of the server that will host the database

stub schema.
In the User Name field, enter the name of the relevant database uset.
In the Password field, enter the database uset’s password.

In the Database Schema ficld, enter the name of the database stub schema.
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| & MySQL Connector/) (HotAirDatabase) [jdbe-mysql/localhost:3306/Hotdir, root] ]
Database
Denotes & database with which GH Tester will interact. ]

Hame HotarDatabase
| settngs | Sub Setengs | Advanced|
Simulation Database Settings
Database URL dbczmiysgl: [ focalhost: 3306 fsmulation
User Name Stubd ser
Passwond o
Database Schema | smulation

Max Row Count | 10000

| |[ Testsub Comection | [ Clear Smuation Database |

NOTE: The schema must not be the schema used by the live database. In
addition, the user name, password, and schema name should be
provided by a database administrator (DBA). The database user must

also have sufficient privileges to be able to create and delete tables in
the simulation database.

Click Test Stub Connection to verify Rational Integration Tester’s connection to the
database stub.

Click OK.

You are now ready to create database stubs.
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43.1

Creating Database Stubs

Rational Test Virtualization Server provides users with two methods of creating a
database stub:

¢ Use Rational Integration Tester’s Recording Studio.
¢ Change the Rational Integration Tester JDBC proxy’s modes manually.

The following sections describe how to use each of these methods.

Recording Studio Method

Under this method, Rational Integration Tester’s Recording Studio perspective is used
to create a database stub while SQL events are being recorded from a database.

To create a database stub, you must record SQL statements from a live application to
populate the stub with data from the live database. Each SQL SELECT statement that
is recorded will be analyzed by Rational Integration Tester and the corresponding
results from the live system will be copied into the database stub that is being
“learned” during recording. Rational Integration Tester attempts to copy the data
matching the SQL WHERE clause.

For example, if the recording contains only the reading of one customer, the database
stub will contain only data about that customer. Alternatively, if the recording
contains the reading of, say, all customers with first name “John”, the database stub
will contain the same data.

NOTE: If there is no primary key on a database table that is being “learned”,
the simulation database is will probably contain duplicate records
when learning is complete. However, Rational Integration Tester will
display error messages if it detects any table that do not have any
primary keys.

To create a database stub from recorded SQL events:

In Rational Integration Tester’s Recording Studio perspective, select (for recording)
the database that you want to stub.

NOTE: The database selected must be the database that was specified in
Before Creating Database Stubs.

Click the Record button (@) on the Events View toolbat.

The Create Stubbed Database Whilst Recording? dialog box is displayed.
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4 Create Virtual Database Whilst Recording? S5

Create virtual database whilsk recording?

Database Virtualization
HotAirDatabase can be vitualzed during the recording. Do you wish to do this?
@ Mo thanks, just record the S0L

") Yes, record the 50U and create & virtual database
When the recording is stopped:
@} Keep learning (further recordings will add to the virtual database)
Create a database stub and start it
Create & database stub but don't start it

Stub name:

| startRecordng | | Cancel |

Click the Yes, record the SQL and create a virtual database option button.

Click the Create a database stub and start it option button or the Create a
database stub but don’t start it option button.

In the Stub name field, enter a name for the stub.

@ Create Virtual Database Whilst Recording? ]
Create virtual database whilst recording?
#
Database Virtuslization

HotArDatabase can be vitualzed during the recording. Do you wish to do this?
") No thanks, just record the S0L

@) Yes, record the S0L and create & virtual datsbase
When the recording is stopped:
{71 Keep learning (further recondings will add to the wriual database)
) Create a database stub and start it
@) Create a database stub but don’t start it
Stub name: |makeBookingDatabaseStub

| StartRecordng | | Cancel |
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4.3.2

Click Start Recording.

Run a test case or a test case suite against the live system to populate the stub with
sufficient data to make it useful.

You will be able to add more data to the stub later. During recording, Recording
Studio will display information relating to stub creation, such as messages about
database table creation. However, the stub will not be created until you stop
recording,

On the Create Stubbed Database Whilst Recording? dialog box, click Stop
Recording.

If you clicked the Create a database stub and start it option button or the Create a
database stub but don’t start it option button, the stub is now created.

If you clicked the Keep learning option button, you will have to execute another (or
perhaps many more) stub recording session(s) to generate sufficient SQL to create
the stub.

In Rational Integration Tester’s Test Factory perspective, the newly created database
stub 1s displayed under the relevant logical resource on the component tree.

You can now start, stop, or modify the new database stub. (These operations are
described elsewhere in this chapter.)

Proxy Mode Change Method

Under this method, users manage the live/learn/simulate lifecycle of the driver
manually. (For information about this lifecycle, refer to Rational Integration Tester
JDBC Proxy Modes.)

To create and use a database stub by changing the Rational Integration Tester JDBC
proxy’s modes manually:

In Rational Integration Tester’s Test Factory perspective, right-click the database that
you want to stub and click New > Stubs > Database Stub on the shortcut menus.

NOTE: The database selected must be the database that was specified in
Before Creating Database Stubs.

The Create a New Database Stub dialog box is displayed.
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Create

Create new Database Stub

Name .

Enter a name for the Database Stub you wish to ceate. 3]

In the Name field, enter 2 name

Click OK.

for the database stub.

The stub is displayed under the relevant logical resource on the Test Factory

pCI'SPCCtiVC’S COl’l’lpOIlCl’lt tree.

Selecting the empty stub opens it in the Database Stub Editor.

4 Hotdir - TIBCO - GH Tester

e 5 |

Fle Edk Project Took Window Help
LA RS ST IR N TRMEYS o) RLKY LY
Test Factory % »*  §] makeBookingDatabaseStub | 9 b %
wlef Q-3 8- @B % & [ vatabasestud
View the detais of this database stub nstance. 3l
LY |
[7] Persistent
Queries
The: e Colmn Count  RowCount |
Sequences |\  Start Vake
i.__"_.]diu?utt‘ych:- Ananymeds ﬂ FE e
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4. In Rational Integration Tester’s Architecture School perspective’s Logical View, right-

click the logical database and click Set Proxy Mode on the shortcut menu.

The Set JDBC Proxy Mode dialog box is displayed.

& Set JDBC Proxy Mode S
Set Database Mode
Set the mode on JOBC proodes cormected to this database. 1

::Curmlmode: Live
| Setmode to [ A Live

: All cals made to this database will nun against the ive database,

5.  In the Set mode to list, click Learn.

@ Set IDEC Proxy Mode ]
Set Database Mode
Set the made on JOBC proxes connected to this database. i

'C.ermtmode: Live
| Setmode to: | 5 Leamn

| |[patabase commands wil be exeuted against the real database and the proxy
database will populate itself with a copy of the results,

6. Click OK

7. Populate the simulation database with live database data by using any of the following
methods:

Run any test cases created for the system under test.

*  Use the system under test.

Wiait for the system under test to populate the live database with query results.
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10.

11.

After a period of time has elapsed (the period length will depend on the method
chosen to populate the simulation database), open the Architecture School
perspective’s Logical View.

Right-click the database that is being stubbed and click Set Proxy Mode on the
shortcut menu.

The Set JDBC Proxy Mode dialog box is displayed.

In the Set mode to list, click Live.

Rational Integration Tester will stop “learning” SQL and a stub has been created.

Click OK.

In Rational Integration Tester’s Test Factory perspective, the newly created database

stub is displayed under the relevant logical resource on the component tree.
You can now start, stop, or modify the new database stub.

The following sections describe these operations.
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4.4

Modifying Database Stubs

When you open a database stub in Rational Integration Tester’s Test Factory
perspective, a Database Stub Editor screen is displayed. The following table
summarizes the tabs on this screen.

Tab Functionality

Summary This tab contains the following:

* An editing options toolbar, which is context sensitive (for
information about this, refer to Editing Options Toolbar).

* A Persistent check box for specifying whether a database stub
is persistent or non-persistent (for information about this, refer
to Persistence).

* Alist of the SQL queries that were recorded during learn mode.
* The tables contained in the stub. For each table, the table
name and the row and column counts are displayed.

* The sequences contained in the stub. For each sequence, the
name and start value are displayed.

Logging This tab enables you to define how much information is recorded
while your stub is being executed.

Any information recorded will be logged in Rational Integration
Tester’s project results database and on the Test Factory
perspective’s Console window.

Options are as follows:

* None (no information is logged).

* Normal (standard information is logged).
* Debug (verbose information is logged)

Documentation This tab enables you to enter extra information about your stub
and some of this extra information will be displayed in Rational
Test Control Panel’s Start Stub dialog box (for information about
this dialog box, refer to Starting Stubs).

Although you do not have to enter such information, it may help
future users of your stub and it may also help you to identify in
Rational Test Control Panel which stub you want to start if you
have created several for the same database.

For more information about using this tab, which is a standard tab

on many dialog boxes in Rational Integration Tester, refer to IBM
Rational Integration Tester Reference Guide.

The following sections desctribe how to use Summary tab.
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4.41

Editing Options Toolbar

The following table describes how to use the toolbar on the Summary tab.

To...

Do this...

Use a worksheet to edit the currently
selected database stub

Import additional data from a live database
to the currently selected database stub

Add additional queries, tables, or sequences
to the currently selected database stub

Use an external application, such as a
database management system tool, to edit
the currently selected database stub

Delete one or more queries, tables, or
sequences from the currently database stub

Click =J.

The Edit Database Stub wizard is displayed.

For information about using this wizard,
refer to Edit Action.

Click .

The Learn wizard is displayed.

For information about using this wizard,
refer to Learn Action.

Click .

The Add wizard is displayed.

For information about using this wizard,
refer to Add Action.

Click 5.

The External Edit wizard is displayed.

For information about using this wizard,

refer to Edit Using an External Tool Action.

Click 1.
The Delete wizard is displayed.

For information about using this wizard,
refer to Delete Action.
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4.4.2

4421

Actions

The following sections desctibe how to edit a database stub.

Edit Action
The Edit action enables you to edit the contents of the currently selected database
stub.

Selecting the Edit action from the toolbar on the Summary tab opens the first screen
of the Edit Database Stub wizard, which enables you to choose the set of queries or
tables that you want to use to edit the currently selected database stub.

+j Edit Database Stub [

Edit Database Stub
Edhit the table data contained within ths database stub A

Edit using recorded S0L queries
Edit the contents of spedific tables

NOTE: Right-clicking the Queries, Tables, or Sequences window (as
appropriate) on the Database Stub Editor screen and clicking Edit on
the shortcut menu enables you to bypass the first screen of the wizard.

After you have chosen the set of queries that you want to edit, a spreadsheet
containing those queries is displayed.

You can edit any value that you select in the spreadsheet. You can also add columns to
the tables by entering a new column name in the header cell along with the database-
type to be used for the column, and then entering values for each row. (The type
name should be in parentheses. For example: NEW COL ( VARCHAR( 20) ) .)
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NOTE: You cannot delete columns from any tables.

The wizard remains open until you click Next or Finish. After you have closed the
wizard, a summary page is displayed.

To edit a sequence’s start value, click the value on the Database Stub Editor screen
and then modity it.

NOTE: If you want to edit any selected queries or tables quickly, double-
clicking them opens a spreadsheet editor with the selected subset of
data. To complete the editing of the data, close the spreadsheet.
However, if you choose this editing method, you will not be able to
customize any selected queries.

4.42.2 Learn Action

The Learn action enables you to import additional data from a live database to the
currently selected stub.

Selecting the Learn action from the toolbar on the Summary tab opens the first
screen of the Learn wizard.

- i
Learn
Copy data from the kve databaze into this database stub i

Learn using a recorded SOL query
Leam the contents of spedfic tables

Leann sequences
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The following table describes the options on the first screen of the wizard.

Option Button Description
Learn using a This enables you to select one or more of the recorded queries
recorded SQL query and use them to copy data from the live database into this stub.

You can edit the queries to refine/filter the data that will be
copied, and you can delete matching data from the stub before
copying the new data across.

Learn the contents of This enables you to select one or more tables and to build simple
specific tables SELECT * FROM TABLE queries for them.

You can refine/filter the queries and delete matching data before
copying the new data across.

Learn sequences This sets the start value of one or more sequences to match the
values in the live database.

NOTE: Right-clicking the Queries, Tables, or Sequences window (as
appropriate) on the Database Stub Editor screen and clicking Learn
on the shortcut menu enables you to bypass the first screen of the
wizard.
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4.42.3 AddAction

The Add action enables you to add additional queries, tables, or sequences to the
currently selected database stub.

Selecting this action from the toolbar on the Summary tab opens the first screen of
the Add wizard.

T [
Add
Add content to this database shub, 3

The following table describes the options on the first screen of the wizard.

Option Button Description

Query This prompts you for an SQL query.
After quitting the wizard, the query will be added to the list of
recorded queries.

In addition, if the query is a SELECT, you have the option of using
the query to learn from the live database while you add (t0?) it.
If you select this option, you also have the option to delete

matching data from the stub before learning from the live
database.
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Option Button Description

Table This prompts you with the list of tables in the live database that
are not currently in the currently selected stub.
If you select one of those tables, you have the option of copying
rows from the live database as well as creating the new table.
Alternatively, you may enter a new table name. If you enter a new
table name, a spreadsheet is displayed.

You can add columns to the spreadsheet by filling in column
names and types, and you can also enter row data.

Sequence This prompts you with the list of sequences in the live database.

If you select one of those sequences, the start value field will be
populated with the current value from the live database. (The
start value may then be edited if you choose.)

If you do not want to add a “real” sequence into the database
stub, you can enter a new sequence name, and choose a start
value.

NOTE: Right-clicking the Queries, Tables, or Sequences window (as
appropriate) on the Database Stub Editor screen and clicking Add on
the shortcut menu enables you to bypass the first screen of the wizard.
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4.4.2.4  EditUsing an External Tool Action

The Edit Using an External Tool action enables you to use any database management
systems tools (to which you have access) to edit the contents of the currently selected
database stub.

(@ Extemal Edit [

External Edit
Edit this databass shub using external tooks. )

This database stub has been baded into the smulation database., You may now alter the
contents of the smulabon database using external tools.

Please press next when you have finished editing the smulation database,

Selecting this action loads the selected stub into the simulation database and the
system waits for you confirm that you have completed your edits.

After you have confirmed completion of your edits, the modified stub is loaded from
the simulation database.

4,425 Delete Action

The Delete action enables you to delete one or more queries, tables, or sequences
from the currently database stub. However, your deletions will not be executed until
you save your changes to the stub.
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Publishing & Running
Stubs

Contents This chapter describes how to
Publishing Stubs publish and run stubs.
Running Stubs For a brief overview of Rational

Test Control Panel, refer to
Using Rational Test Control
Panel.
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5.1

Publishing Stubs

Stubs that have been built inside Rational Integration Tester can be published to a
Rational Test Control Panel instance, which facilitates deployment and control of
stubs without requiring all users of those stubs to have access to Rational Integration
Tester.

To publish a stub:

In Rational Integration Tester’s Test Factory perspective, right-click the Stubs folder
that contains the stub that you want to publish and click Publish Stubs... on the
shortcut menu.

Alternatively, right-click the operation or component that contains the stub that you
want to publish and click Publish Stubs... on the shortcut menu.

You cannot publish a single stub by right-clicking it. This is because a stub must be
published from a container (that is, an operation, component, or the logical root of
the tree) and not from stub itself. All stubs that are within the scope of the selected
Stubs folder or operation or component or logical root (whichever is applicable) will

be published.

NOTE: If the operation or component or logical root selected does not
contain any stubs, an error message is displayed.

The Publish Stubs dialog box is displayed.
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% Publish Stubs et
Publish Stubs

Pubksh the selected stubs to 8 GH Server. =]
Version 1 « |0

GH Server URL  hitp:/focalhost: 78 19 GHServer

Doamain Mo domaing exist on the server -
Ervironments | F N

| ~ ! e
@] - [ cancel |

In the Version fields, enter a version number (an integer) for the stub or set of stubs
if more than one was selected for publication.

NOTE: A stub’s version number assists Rational Test Control Panel users
when they are selecting the stubs that they want to run.

Edit (if necessary) the Rational Test Control Panel URL field to the URL of the
Rational Test Control Panel instance to which you want to publish the selected
stub(s).

NOTE: The default value in the Rational Test Control Panel URL field is
determined by the URL specified on the Server Settings tab on
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Rational Integration Tester’s Project Settings dialog box, which is
opened by clicking Project > Project Settings on the menu bar.

In the Domain list, click the domain where you want to publish the selected stub(s).

A domain represents a logical grouping of related systems that are part of a real
business project and it is the basic unit of management within Rational Test
Virtualization Server.

NOTE: The default value in the Domain list is determined by the default
domain specified in the Domain list on the Server Settings tab on
Rational Integration Tester’s Project Settings dialog box.

NOTE: The Domain list will display error messages if a connection cannot be
established to the specified Rational Test Control Panel instance. You
will not be able to publish any stubs to the specified Rational Test
Control Panel instance unless and until the connection to the instance
is re-established.

Optional: To create a new domain:

* In the Domain list, click Create new domain.

The Create a new domain dialog box is displayed.

4 Create a new domain ﬁ

Harme:

¢ Click OK on the Create a new domain dialog box to close it.

The new domain is displayed in the Domain list on the Publish Stubs dialog box.

NOTE: If you are a Rational Test Control Panel administrator, you can use
Rational Test Control Panel to create and configure new domains. For
information about this, refer to IBM Rational Test Control Panel System
Administration Guide.

On the Environments window, select the check box(es) of the environment or
environments where you want to publish the selected stub(s).
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4 Publish Stubs

Publish Stubs
Publizh the salacted stubs to a GH Server.

| Version R
| GH Server URL |http:/flocalhost: 78 19/GHServer
Damain -QAJ.mdm

Stubs to be publshed

1@ 51

Tﬁ}.|w_

An environment enables Rational Integration Tester and Rational Test Virtualization
Server users to define groups of variables or tags that can be used in both tests and

transport definitions.

NOTE: By default, the check box of the currently selected environment in
Rational Integration Tester is selected.
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The following table describes the icons that can be displayed on the Environments

window.

Icon Description

- The specified environment will be created on the specified Rational Test Control

- Panel instance.
The specified environment already exists on the specified Rational Test Control
Panel instance.

,ﬂj “N” “N” number of new stubs will be published (“created”) to the specified Rational
Test Control Panel instance.

4 “N” “N” number of existing stubs will be republished (“updated”) at the same version
level to the specified Rational Test Control Panel instance.

) “N” “N” number of new versions of existing stubs will be published (“replaced”) to

the specified Rational Test Control Panel instance.

6. Click Publish.

The selected stub(s) is (are) published to the specified Rational Test Control Panel
instance.

A status message is displayed to confirm this.

Publish Suceessful I

0 Published resources to hitp:/flocathost:7819/GHServer

7. Click OK
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5.1.1

4.

Verifying Publication of Stubs

To verify that a stub (or collection of stubs) has (have) been published to a specific

Rational Test Control Panel instance:

Log into the specified Rational Test Control Panel instance.

NOTE: For a brief overview of Rational Test Control Panel, refer to Using

Rational Test Control Panel.

Click the VIE icon or navigation link.

Click the specified domain and environment.

EE—

T | i |
Q;:.'. | g locamos TR1 GHGerver vie 0, O = B G X || @ A London - GHSever H A
LOOOUT ENDUT
GHEENHAT i Shecaluling Agrents Wil Adminastratin
|Homa > YIE > QA London '
Domains Envirommanits

Click View Dashboard.
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The selected stub(s) should be displayed on the VIE Dashboard page.

g'- 3 W g Mecamon T Grserver e g, 0 - B 6 X || gf TBCO - 6M Server x EJ Gl i
LOQOUT aARouT
GHEENHAT T Schduling Apents Wi Acdminauti ation
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NOTE: For information about cancelling the deployment of a stub, refer to
Cancelling Startup.
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5.2.1

5211

Running Stubs

The following sections describe how to start and stop stubs.

Starting Stubs

Both Rational Test Control Panel and Rational Integration Tester can be used to start
stubs. There are some limitations on stubs if they are started by Rational Integration
Tester. The following table describes those limitations.

If a stub is published to Rational Test
Control Panel and started by Rational
Test Control Panel...

If a stub is started by Rational
Integration Tester...

There are no running time limits on the stub. It will run for only five minutes unless the
associated test scenario requires it to run
for a longer period.

There are no transactions per second (TPS)  There is a limit of one TPS on the stub.
limits on the stub.

The following sections describe how to use Rational Test Control Panel and Rational
Integration Tester to start stubs.

Rational Test Control Panel Method

Rational Test Control Panel’s VIE Dashboard page enables you to control stubs that
have been created and published from Rational Integration Tester, so you do not need
to use (or to have access to) Rational Integration Tester to start them.

The VIE Dashboard page also enables you to:

e Override a stub’s tag setting.

e Control a stub’s behaviour configuration.

* Adjust a stub’s response time.

To start a stub:

Log into Rational Test Control Panel.

Rational Test Control Panel’s application window is displayed.
Click the VIE icon or navigation link.

The VIE page is displayed.

Click the relevant domain and environment.
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Click View Dashboard.
The VIE Dashboard page is displayed.
Under the Satisfied by column, click the stub’s plus button ().

NOTE: If the plus button is unavailable, there are no available stubs for the
selected operation.

The Start Stub dialog box is displayed on the VIE Dashboard page.

= Slub
Stub Version Dacumentation

makeBookingStub 10 8

2T-Apr-2012 124723

By
Updated E
26-Apr-2012 18:19:55
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Created
26-Apr-2012 17:08:08
By -
+ Configuration
+ Agents
+ Response time
Stub label
makeBookingStub 1.0
Start slub Cancel
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The following table describes the controls on the Start Stub dialog box.

Control Description

Stub (page) This enables you to select the stub, including the stub version,
that you want to start.

For each stub listed on the page, the Documentation column
displays any text entered for that stub on the Documentation tab
of the Stub Editor in Rational Integration Tester.

After selecting a stub, you can modify its properties by using the
other pages on the dialog box.

NOTE: For database stubs, only one stub for each database can
be run at any given time.

Configuration (page) This enables you to override the default input tag values (for each
specified behaviour) that were published with the currently
selected stub.

Under the Input tags column, each behaviour specified for the
stub is listed by name.

Clicking a behaviour displays its default input tag values. If you
want to override an input tag’s default value, click the behaviour
and then click the tag and enter a new value under Value. If you
want to force the value of the tag to be null instead of being blank,
select the Null? check box.

Clicking Logging enables you to modify the currently selected
stub’s log level, which determines how much logging will be
written to the project results database. By default, a stub uses the
log level that was published with it.

Log level options are as follows:

* Default (as defined in the stub)
* None

* Normal

e Debug

Agents (page) This enables you to select the agents where the currently selected
sub will run after it is started.

The available agents are displayed, including host name, status,
software version number, and system statistics. To select an
agent, select its check box.

NOTE: If the currently selected stub is a database stub, it can run
on only one agent at any given time.
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Control Description

Response time (page) This enables you to adjust the currently selected stub’s response
time by entering (in milliseconds) a fixed delay or a delay
distribution with minimum and maximum delay times.

Delay distributions options are as follows:

* Fixed
¢ Uniform
¢ Gaussian

NOTE: After a stub has started, its response time can be modified
while it is running (for information about this, refer to Changing
Response Times).

Stub label (field) This is an optional field that enables you to enter a custom label
for the currently selected stub so that you distinguish multiple
running instances of the stub from each other.

After selecting a stub on the Start Stub dialog and making any desired changes to the
stub, clicking Start Stub on the dialog box creates a new row under the currently
selected operation on the VIE Dashboard page, and Depl oyi ng. . . is displayed
under the Status column.

NOTE: For information about viewing stub error messages and stub logs,
refer to Troubleshooting.

Cancelling Startup

If a stub does not deploy reasonably quickly, or if an agent is not operating correctly,
you can cancel the deployment of the stub.

To cancel the deployment of a stub:

Log into Rational Test Control Panel.

Rational Test Control Panel’s application window is displayed.

Click the VIE icon or navigation link.

The VIE page is displayed.

Click the relevant domain and environment and then click View Dashboard.

The VIE Dashboard page is displayed.

Under the Satisfied by column, click the stub’s arrow button (-) and then click
Cancel deployment on the shortcut menu.
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The deployment of the selected stub is cancelled.

Rational Integration Tester Method
Rational Integration Tester can be used to start stubs but Rational Test Control Panel
provides more control over the startup of a stub or a set of stubs.

To start a stub:

In Rational Integration Tester’s Test Lab perspective, find the stub that you want to
start.

Right-click the stub and click Run on the shortcut menu.
Alternatively, select the stub and click Run on the Task Monitor window’s toolbar.
NOTE: If you want to run all stubs for a particular operation, right-click the

operation’s Stubs folder and then click Run All > Stub on the
shortcut menu.

Starting a message-based stub causes the following to happen:

* The Test Lab perspective’s Console window displays progress of the stub’s startup
and messages from the stub as it runs. If the stub’s log level has been set to
Debug, you will be able to view detailed information about what the stub is
doing. (For information about setting a stub’s log level, refer to Rational Test
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Control Panel Method.)
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The stub will start listening on queues/potts.

If proxies are being used, traffic will be routed to the stub automatically.

NOTE: For information about restrictions on stubs started by Rational

Integration Tester, refer to Starting Stubs.

Starting a database stub causes the following to happen:

The data contained in the stub is loaded into the simulation database.

The Rational Integration Tester JDBC proxy is switched to simulate mode, which
affects the system under test but not Rational Integration Tester, and all
interactions between the system under test and the live database are directed to
the stub. (For information about simulate mode, refer to Rational Integration
Tester JDBC Proxy Modes.)
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* The Test Lab perspective’s Console window displays progress of the stub’s

startup.

Stopping Stubs

The following sections describe how to Use Rational Test Control Panel and Rational
Integration Tester stop stubs.

Rational Test Control Panel Method
Rational Test Control Panel provides several different methods of stopping individual
stubs and multiple stubs. The following table describes these methods.

To stop...

Do this...

A stub running on an
agent (at agent level)

A stub (on the VIE
Dashboard page)

All stubs at operation
level (on the VIE
Dashboard page)

All stubs at component
level (on the VIE
Dashboard page)

All stubs for the
selected domain/
environment (on the
VIE Dashboard page)

If using Rational Test Control Panel’s VIE Dashboard page:

1. Click Show Agents (if necessary). A pop-up window is displayed
for each agent that is running (in the selected domain/
environment, if applicable).

2. 0n the pop-up window of the agent in which you are interested,
if the stub that you want to stop is displayed, click the Stop button
(@) next to the stub’s name.

Alternatively, if using Rational Test Control Panel’s Agents page:

1. Click the magnifying glass button (<) of an engine. The Agent
deployed projects and stubs pop-up window is displayed.

2. 0n the pop-up window of the agent in which you are interested,
if the stub that you want to stop is displayed, click the Stop button
(@) next to the stub’s name.

1. Under the Satisfied by column, click the stub’s arrow button (-).
2. Click Stop stub on the shortcut menu.

1. Under the Satisfied by column, click the operation’s arrow
button (-).

2. Click Stop all stubs on the shortcut menu.

1. Under the Satisfied by column, click the component’s arrow
button (-).

2. Click Stop all stubs on the shortcut menu.

Click Stop All Stubs (next to Show Agents).
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5.2.2.2

Rational Integration Tester Method
To stop a stub:

In Rational Integration Tester’s Test Lab perspective, find the stub that you want to

stop.
Select the stub and click Stop on the Task Monitor window’s toolbar.

Alternatively, select the stub and click Stop on the Task Monitor’s toolbar.
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Stopping a message-based stub causes the following to happen:

If traffic was being routed automatically routed to the stub by means of a Rational

Integration Tester Proxy, the proxy will be configured to resume sending
messages to the live system.

Stopping a database stub causes the following to happen:

* Rational Integration Tester instructs each proxy to return to the state it was in
before the stub was started.
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5.2.4

¢ The simulation schema is cleared.

NOTE: Stopping a persistent stub updates the stub with a fresh snapshot of
data. A non-persistent stub is not updated and, if started again, it will
revert to its original state. If there is no connection to the database,
exceptions are recorded in a log. In Rational Test Virtualization
Server, stubs cannot be persistent.

Modifying Running Stubs

If you are using Rational Integration Tester to run a stub, you can modify the stub
while it is running;

To modify a running stub:

In Rational Integration Tester’s Test Factory perspective, double-click the stub to
open it in the Stub Editor.

Use the Stub Editor to make and save any desired changes to the stub. (For
information about using the Stub Editor, refer to Modifying Message-Based Stubs.)

Open the Test Lab perspective.

The Task Monitor window shows that the modified stub was stopped and restarted
by Rational Integration Tester.

Controlling Running Stubs
After a stub is running, the following information is displayed on the VIE Dashboard
page:

* Ready is displayed under the Status column. (If Err or is displayed, refer to
Stopping Stubs.)

e The number of requests that the stub has handled is the displayed under the
Handled column.

e The number of requests that the stub has handled since the last metrics reset is
displayed under the Since reset column.

Apart from stopping the stub (for information about this, refer to Stopping Stubs),
you can also reset its metrics, change its response times, and cancel its deployment.

The following sections describe these actions.
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5.2.4.2

Resetting Metrics
To reset the number of requests that a running stub has handled:

Log into Rational Test Control Panel.

Rational Test Control Panel’s application window is displayed.

Click the VIE icon or navigation link.

The VIE page is displayed.

Click the relevant domain and environment and then click View Dashboard.
The VIE Dashboard page is displayed.

Under the Satisfied by column, click the stub’s arrow button (-) and then click Reset
metrics on the shortcut menu.

The value displayed under Since reset column for the selected stub is reset to 0.

Changing Response Times
To change the response time of a running stub:

Log into Rational Test Control Panel.

Rational Test Control Panel’s application window is displayed.

Click the VIE icon or navigation link.

The VIE page is displayed.

Click the relevant domain and environment and then click View Dashboard.
The VIE Dashboard page is displayed.

Under the Satisfied by column, click the stub’s arrow button ( ) and then click
Change response time... on the shortcut menu.

A Change response time dialog box is displayed on the VIE Dashboard page. (For
information about the fields on this dialog box, refer to Starting Stubs.)
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5.2.6

After making any desired changes, click OK.

Viewing Stub Error Messages

On Rational Test Control Panel’s VIE Dashboard page, if Er r or is displayed, resting
your mouse pointer over Error displays a message about the error.

If an error message includes the “see agent log”, you should refer to the agent’s
console output and not to any Rational Test Control Panel logs.

Viewing Stub Logs

Rational Test Control Panel enables Rational Test Virtualization Server users to view
the console output of stubs that have been run in the currently selected domain and
environment.

If a domain-level project results database override has been set up for the currently
selected domain (for information about this, Rational Test Control Panel
administrators should refer to IBM Rational Test Control Panel System Administration
Guide), only the results database specified in the override is used for displaying the
console output of stubs in that domain.

Otherwise, the results databases for all projects published to the currently selected
environment that contain the selected stub are used to display the console output of
that stub.

When stub logs are viewed, the connection to the specified project results database
will be made from the computer running Rational Test Control Panel. When a stub
writes its logs, the connection will be made from the computer running the agent
upon which the stub is running, (This may not be the computer running Rational Test
Control Panel.)

To view a stub’s log:

On Rational Test Control Panel’s VIE Dashboard page, under the Satisfied by
column, click the arrow button ( ) of the component (not the operation) that
contains the stub.
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Click View log on the shortcut menu.
The operation’s stubs log page is displayed.

NOTE: If the log page is not displayed or if an empty log page is displayed,
refer to Resolving Stub Log Display Problems.

Optional: Under Auto scroll, selecting the Enable auto scroll on refresh check
box scrolls displays the bottom of the page automatically when new log data arrives.

Optional: Under Refresh, select a refresh interval in the Interval list:

¢ Clicking Manual in the Interval list makes the Refresh button available, which
enables you to refresh the page as often as you wish.

* Clicking one of the other options in the Interval list will refresh the page at set
intervals (10 seconds, 30 seconds, 1 minute, or 5 minutes).

Under Warnings, messages are displayed if results database connection details are
incorrect, or if the specified results database is not running, or if its drivers cannot be
detected.

Under Sessions, any session interactions with the stub are displayed. The same
information is also displayed in Rational Integration Tester’s Test Lab perspective’s
Console window.
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5.

Optional: Under Event types, selecting and clearing the check boxes of the various
event-types under which stub log entries can be classified enables you to filter the log
entries displayed on the stubs log page.
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Managing Agents

Contents

Viewing All Running Agents
Registered with Current Rational
Test Control Panel Instance

Viewing Agents For a Specific
Domain/Environment

This chapter describes how to
use Rational Test Control Panel
to view Rational Integration
Tester Agents.

Agents are important
components of Rational Test
Virtualization Server because
they execute stubs that have
been published to Rational Test
Control Panel.

An agent must be installed on
each computer where you want
to run stubs and there must be
at least one agent in an
environment.

Each agent must register with a
Rational Test Control Panel
instance so that it can accept
requests to run stubs.
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6.1 Viewing All Running Agents Registered with Current Rational
Test Control Panel Instance

NOTE: For background information about agents, refer to IBM Rational
Integration Tester Reference Guide. For information about deploying
agents with Rational Test Control Panel, refer to IBM Rational Test
Control Panel Installation Guide. For information about installing agents
for Rational Test Virtualization Server, refer to IBM Rational Integration
Tester Agent Installation Guide.

To view all agents that are registered with the current Rational Test Control Panel
instance and that are currently running:

1. Log into Rational Test Control Panel.
Rational Test Control Panel’s application window is displayed.

2. Click the Agents icon or navigation link.

The Agents page is displayed.
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Any agents registered with the current Rational Test Control Panel instance that are
currently running are displayed. Details displayed include IP address, port number,
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domain and environment, software version number, configuration file location,
current status, and date and time of last poll.

NOTE: A Rational Integration Tester Agent can be registered with only one
Rational Test Control Panel instance at any given time.

3. Click the magnifying glass button (%) of the relevant engine.
The Agent deployed projects and stubs pop-up window is displayed on the Agents

page.
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Details about the selected agent are displayed on the pop-up window, including the IP
address of computer where the agent is deployed.

4. Click Close to close the Agent deployed projects and stubs pop-up window.
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6.2

Viewing Agents For a Specific Domain/Environment

To view a listing of the agents for a particular domain/environment:

Log into Rational Test Control Panel.

Rational Test Control Panel’s application window is displayed.

Click the VIE icon or navigation link.

The VIE page is displayed.

Click the relevant domain and environment and then click View Dashboard.
The VIE Dashboard page is displayed.

Click Show Agents.

The lower half of the VIE Dashboard page displays a pop-up window for each agent
for the selected domain/environment that is running,

A b _ = ]
G W it ocallvast TR13/GH e P - B S X || gf TBCO - M Sever |-
[ LOGOUT ABOQUT
|thm*!£*ﬂ.&m?]m Slop All Stubs | Shaw Agants
Hams Sattsfiod by Handled  Since resat Status |
iy Arting -
J JOBC Live sysbom
Connpchon
B MySOH - Livi yibiim
HiolAirine
§ Orscia-HolAilins ‘e, Live sysbem
192 188,111,181 (5.4.0)
Windows T, CPUs: 2 Frss Mem: 123030
maksBookingSlub 1.0 =

NOTE: Agent console output is not viewable in Rational Test Control Panel,
so you must view the console output of an agent on the computer
where it is running;
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Troubleshooting

Contents This chapter provides
Handling Agent Failures information about how to
troubleshoot Rational Test

Resolving Stub Log Display Virtualization Server

Problems
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7.1 Handling Agent Failures

If an agent fails, you can “close” any deployed Rational Test Virtualization Server
projects involving that agent.

To close a deployed project:
1. Log into Rational Test Control Panel.
Rational Test Control Panel’s application window is displayed.
2. Click the Agents icon or navigation link.
The Agents page is displayed.
3. Click the magnifying glass button () of the relevant engine.
The Agent deployed projects and stubs pop-up window is displayed on the Agents
page.
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4. On the pop-up window of the agent that has failed, click the X button (x) next to
each project that you wish to close (closing all projects will also stop any stubs that are
running for those projects). A confirmation prompt is displayed.
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5. Click OK
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7.2 Resolving Stub Log Display Problems

The following table outlines reasons why stub logs might not be displayed and

describes how to resolve any problems.

Possible Reason

Resolution

The stub is not logging events.

The results database for the stub (or to be
more precise, the project from which the
stub was published) is not reachable by the
stub running on the agent.

The required database driver is missing.

In Rational Test Control Panel’s VIE
dashboard (or in Rational Integration
Tester), verify that the stub has been
configured to Log.

Alternatively, if | ocal host has been
configured as the logging URL, logging will
not work if the stub is run on a different
agent.

Ensure that the computer running the stub
and the computer running Rational Test
Control Panel have the required network
connectivity to access the project results
database.

If you are using a MySQL driver, ensure that
it has been installed correctly (for
information about this, refer to IBM Rational
Test Control Panel Installation Guide).

If you are using a non-standard JDBC driver,
ensure thatitis included in the CLASSPATH
of the computer where Rational Test Control
Panel is installed.
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Appendix A: Using the
Data Model Editor

Contents In Rational Integration Tester,
Creating Data Models you can create a data model
N while creating a data model-
Editing Data Models driven stub from recorded
Deleting Data Models events (for information about
this, refer to Creating Data

Model-Driven Stubs).

Alternatively, you can use the
Data Model Editor.

This appendix describes how to
use the Data Model Editor to
create, modity, and delete data
models.
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8.1 Creating Data Models

A data model enables you to understand the data held by the system that you want to
simulate, and it can provide persistent storage of that data.

To create a new data model:

1. Open Rational Integration Tester’s Architecture School perspective.

2. Click the Data Models tab.

The Data Models window is displayed.
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3. Click the plus button ().

The Input dialog box is displayed.
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[ Input o |

@ Please provide a name for the new data model

Lok || cance

4, Enter a name for the new data model.
5. Click OK.

The name of the new data model is displayed on the upper left of the Data Models
window.

6. Click the new data model.
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7. Click Edit Data Model.
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The Rational Integration Tester Tools application is opened and the Data Model

Editor is displayed.
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The instance data for a data model is maintained within a set of comma-separated
value (CSV) files. Whenever the data model editor is used to make changes to a data
model, appropriate changes are made to the instance data store. The changes are
applied as a result of saving the updated data model diagram. If any additional
information is needed, it is requested at this point.

The Navigator tab on the left of the Rational Integration Tester Tools application
window displays a collection of folders, including a DataModels folder, for the
currently selected Rational Integration Tester project.

© Copyright IBM Corp. 2001,

2012

140



The following table describes how to use the palette (on the model.ecorediag tab to
the left of the blank canvas) to add entities, attributes, and references.

To add...

Do this...

An entity.
For example, Cust oner.

An attribute to an entity.

An attribute is a named scalar property of an
instance of an entity.

For example, an entity Cust onmer might
have an attribute enmai | Addr ess of a Java
java.l ang. Stri ngtype.

In general, the type (EType) that you will
select in the Data Model Editor will be one of
the following:

e ESt ri ng (equivalent to a Java
java.l ang. Stri ngtype)

* EBool ean (equivalent to a Java primitive
bool ean)

e EDat e (equivalent to a Java
java. util . Dat e type)

« EDoubl e (equivalent to a Java primitive
doubl e type)

e El nt (equivalent to a Java primitive i nt
type)

* ELong (equivalent to a Java primitive
| ong type)

1. Click EClass.

2. Click anywhere on the blank canvas to
insert a new entity.

3. Right-click the new entity.

4. Click Show Properties View on the
shortcut menu.

5. In the Name field (on the Properties tab
under the canvas), enter a name for the new
entity.

6. Press ENTER (or move to another field on
the Properties tab) to apply the new name.

1. Click EAttribute.
2. Click the relevant entity on the canvas.

3. In the second row of the entity object on
the canvas, enter the name of the attribute.
4. On the Properties tab under the canvas,
click the Browse button next to the EType
field.

5. On the Object selection dialog box, select
an appropriate type.

6. Click OK.
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To add...

Do this...

A reference between entities.

Areference indicates a relationship between
two entities.

For example, there might be a relationship
between a customer and the number of
orders that that customer has placed

1. Create the entities on the canvas.
2. Click EReference.

3. On the canvas, draw a line from the entity
that holds the reference to the entity that is
the type of the reference.

4. Right-click the line.

5. Click Show Properties View on the
shortcut menu.

6. In the Name field (on the Properties tab
under the canvas), enter a name for the
reference.

7. In the Upper Bound field, enter 1 (for a
0..1 reference) or - 1 (for a 0..* reference).
8. Press ENTER (or move to another field on
the Properties tab) to apply the new name.

After you create a data model, the data is held inside a set of entities, and each entity

has a set of attributes.
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8.2

Editing Data Models

Editing a data model involves modifying or deleting components of the model.

NOTE: When editing data models, ensure that you click the correct
DataModels folder on the Navigator tab on the Rational Integration
Tester Tools application window before making any changes.

The following table describes how to use the Data Model Editor in the Rational
Integration Tester Tools application to edit a data model.

To...

Do this...

Rename an entity, attribute, or reference.

Move an attribute between entities.

NOTE: An attribute can be moved from one
entity to another. If the model has instance
data, the data can be mapped between
instances of the affected entities by
providing a foreign key mapping from the
original entity to the new entity when the
Data Model Editor is saved.

1. On the canvas, right-click the entity,
attribute, or reference (as applicable).

2. Click Show Properties View on the
shortcut menu.

3. In the Name field, modify the name of the
entity, attribute, or reference (as applicable).

4. Press ENTER.

1. On the canvas, drag an attribute from the
original entity object and drop it on the
second row of new entity object.

2. Click Save to open the Mapping dialog
box, which enables you to specify how
instances of one entity can be mapped to
another entity.

3. On the Mapping dialog box, select the Use
these mappings for all feature moves from
<Source Entity> to <Target Entity> check
box if you want to reuse the current mapping
for any future attribute moves between the
currently selected entities. Alternatively,
click No Mapping if you do not want to
create a mapping between the currently
selected entities.
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To... Do this...

Move a reference between entities. 1. On the canvas, move the source (non-
arrow) end of the reference line to the target
entity.

2. Click Save to open the Mapping dialog
box, which enables you to specify how
instances of one entity can be mapped to
another entity.

3. 0On the Mapping dialog box, select the Use
these mappings for all feature moves from
<Source Entity> to <Target Entity> check
box if you want to reuse the current mapping
for any future attribute moves between the
currently selected entities. Alternatively,
click No Mapping if you do not want to
create a mapping between the currently
selected entities.

Modify the type of a reference. 1. On the canvas, move the destination
(arrow) end of the reference line to the
target entity.

2. Click Save to open the Mapping dialog
box, which enables you to specify how
instances of one entity can be mapped to
another entity.

3. On the Mapping dialog box, select the Use
these mappings for all feature moves from
<Source Entity> to <Target Entity> check
box if you want to reuse the current mapping
for any future attribute moves between the
currently selected entities. Alternatively,
click No Mapping if you do not want to
create a mapping between the currently
selected entities.

Modify the cardinality of a reference. 1. On the canvas, right-click the reference.

2. Click Show Properties View on the
shortcut menu.

3. In the Upper Bound field, enter 1 (for a
0..1 reference) or - 1 (for a 0..* reference).

4, Press ENTER.
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To...

Do this...

Merge two attributes of an entity.

Delete an entity, attribute, or reference.
NOTE: If you delete an entity, any stored

instance data for that entity is also deleted.

If you delete an attribute or a reference, all
data for that attribute/reference is deleted
from instances of the entity that contains
that attribute/reference.

1. On the canvas, hold CTRL and click the
two attributes of an entity that you want to
merge.

2. Click Merge Attributes on the shortcut
menu.

3. On the Merge Attributes dialog box:

* In the Attribute to retain list, click the
attribute that you want to retain as the
resulting single attribute.

* In the Precedent attribute list, click the
attribute that has the value that will be
used in situations where an instance of
that type has data for each attribute.

1. On the canvas, right-click the entity,
attribute, or reference (as applicable).

2. Click Delete from Model on the shortcut
menu.
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1.

To verify any changes that you have made to a data model:

After clicking Save in the Data Model Editor, view the Data Models window on
Rational Integration Tester’s Architecture School perspective.

| 4 Hothi - TIBCO - GH Tester = {8

Fle Edt Project Toos Window Heb

Diata Models

AL ERSEY I FILTN TREYS Mol B LXNY 1|
' o ™Y

IHIT

| | E model
@ b I = E Customer
= EReferencel [Customer]

-~ = emaldddress [Sking]
= Orders [Order]
E&der

e orderID [String]

B Logical View | [J Prwsical View | %8, Synchronisation | i Schema Library | ") Data Models | 3 Rule Cache

[a> [<oTestcyde>  [anonymous 4 (B

8

If there is more than one data model listed on the upper left of the Data Models

window, click the data model that you have modified in the Data Model Editor to

refresh its details on the Data Models window. (You might have to reselect the data

model to refresh the window.)
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8.3

Deleting Data Models

If you delete a data model, any resources in Rational Integration Tester that reference
that data model will no longer be valid.

To delete a data model:
Open Rational Integration Tester’s Architecture School perspective.

Click the Data Models tab.

On the upper left of the Data Models window, click the data model that you want to
delete.

Click the red X button ().
A confirmation prompt is displayed.
Click Yes.

The selected data model is deleted.
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Appendix B: Creating

Behaviours

Contents

Introduction
Creating a Behaviour

Defining Interfaces

This appendix describes how to
create a simple behaviour called
“echo” that will expose one
function and one event for use
by a Rational Test Virtualization
Server stub.

For information about how
behaviours are used by Rational
Test Virtualization Server, refer
to Creating & Modifying
Message-Based Stubs.
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9.1

Introduction

Behaviours are reusable behavioural units that can expose utility or business logic for
use within Rational Test Virtualization Server. They can be combined to build rich
virtualized applications with minimal development effort.

A behaviour interacts with a stub in two ways:

* It provides methods that can be used within script actions in the business logic of
a stub. This enables the stub to control the behaviour at run time.

e It can raise events to the stub, passing information that tells the stub that the
behaviour needs to interact in some way, such as sending a message.

Behaviours are discovered by Rational Test Virtualization Server at run time for use in
stubs by means of an Eclipse extension point:

com greenhat . t est er. api . behavi our and they have the following four primary
elements:

The factoryClass is a Java class whose package is exported by the behaviour-
contributing plugin that implements the

com greenhat . t est er. api . behavi our. Behavi our Fact ory interface. The
implementation of the class creates and returns an implementation of the behaviour
and typically will configure and add listeners to it.

The behaviourInterface is a Java interface that is an extension of the

com greenhat . t est er. api . behavi our. Li f ecycl eAwar eBehavi our interface
whose package is exported by the behaviour-contributing plug-in, which exposes the
functions of the behaviour.

The callbackInterface is a Java interface whose package is exported by the
behaviour--contributing plugin and exposes the events exposed as call-backs by the
behaviour.

The implementation of the behaviour is custom code that is typically instantiated
and configured by the factoryClass, which implements the behaviourInterface and
makes call-backs on the callbackInterface.
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9.2

2.

Creating a Behaviour

Before creating a behaviour, you will need to:

e Install an Eclipse IDE with the Plug-in Development Environment (PDE). For
example, Eclipse for RCP and RAP Developers, which can be downloaded from

www.eclipse.org

e Copy the com greenhat . tester. api _<Versi on Number>.j ar file from
<Rational Integration Tester Installation Directory>\pluginsto
<Ecl i pse IDE Installation Directory>\plugins on the target computer.

To create a new behaviour for Rational Test Virtualization Server:

Open Eclipse.
The Eclipse application window is displayed.

8] Java EE - Eclipse

File Edit Mavigate 3Search Project Bun  Window Help

o B~0-Q-  G-6~ 5 (25 Jeva EE
(= [r=T @ 2 - - - -
) Project Explorer. £ B = (8= outline 33 B Tasklis] — O
An outline iz not available.
[/ [ Mark 50 O Prop | 44 Serv | ¥ Data | [ Snip B8
0 items -
Description 4 Resource
¥ 0 iterns selected
Click File > New> Project.
The New Project wizard is displayed.
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Select a wizard —>

Wizards:
(24 Java Project -
& Java Project from Existing Ant Buildfile 1
5% Plug-in Project
= General
& ovs
= Eclipse Modeling Framewark
= EB
= Jave
= Java EE
(= JavaScript
= JAXB
= PA -

@ <Bock [ Mest> Bush | [iConcel. ]

3. Click Plug-in Project.
4. Click Next.

The first screen of the New Plug-in Project wizard is displayed.
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° ®© Nooowu

10.
11.
12.

[ @ Mew Plug-in Project

Plug-in Project
Project name must be specified

Broject name:
¥| Use default location
CAlsers\administrator
default

Project Settings
] Create a Java project

Source folder:  src

Oytput folder:  bin

Target Platform
This plug-in is targeted to run with:
@ Eclipse version: BT:J

an O5Gi framework  Equinox

Working sets
Add project to working sets

()

< Back Pt Einish

Cancel |

In the Project name field, enter com exanpl e. behavi our . echo.

Select the Use default location check box.
Select the Create a Java project check box.
In the Source folder field, enter src.
In the Output folder field, enter bi n.

Click the Eclipse version option button.

In the Eclipse version list, select the appropriate platform version.

Clear the Add project to working sets check box.
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@i D

Plug-in Project
Create a new plug-in project

=3

Project name:  com.example.behaviour.eche

W] Use default location
ticint | CALsershadministrator com.emmple behavisur.echo
¢ file systern :-:i:iu'ul't -
Project Settings
[¥] Create a Java project
Source folder: s
Output folder: bin

Target Platform
This plug-in it targeted to run with:

@ Eclipse version: @

() an 0SGi framework: fqumn: -
Working sets
|| [7] Add project to working sets

Egt A,

- Select...

@ [ shoce J[_Bet> ]| eron
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13.

14.
15.
16.

17.
18.
19.

Click Next.

The second screen of the New Plug-in Project wizard is displayed.

8] New Piug-in Project =

Enter the data required to generate the plug-in.

Properties

IC: com.example.behaviour.echa

Version: 1.0.0.qualifier

Ngme: Echo

Provider: EXAMPLE

Execution Ervironment: ilw.uSE-lﬁ - Emn[onmuﬂsu
Options

|| Generate an activator, a Java class that controls the plug-in’s fife cycle
Activator  com.example.behaviour.echo Activator

This plug-in will make contributions to the Ul
|| Enable API Anakysts

Rich Client Application
Would you like to create a rich client application? Yes @ Mg

Content v :j}—-
L

'::?.’I | <Back I[ Heat > I | Einish J [ Cancel ]

In the ID field, enter com exanpl e. behavi our . echo (if necessary).

In the Version field, enter 1. 0. 0 qual i fi er (if necessary).

In the Name field, enter Rati onal Test Virtualization Server Behaviours

- Echo (or an equivalent name).
In the Provider field, enter | BM Cor por at i on.
In the Execution Environment field, click JavaSE-1.6.

Under Options, clear all the check boxes.
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20.

21.

Under Rick Client Application, click the No option button.

8] New Piug-in Project (5D,

Content )
Enter the data required to generate the plug-in.

|| Generate an activater, a Java class that controls the plug-in's fife cycle
tor: | com.example.behaviour.echo Activator

[7] This plug-in will make centributions to the Ul

[ | Enable AP Anakysis

Rich Client Application

Properties

10 com.examplebehaviour.eche

Version: 1.00.qualifier

Ngme: GH VIE Behaviowrs - Echo

Provider: Green Hat Software Limited

Execution Environment: | JavaSE-16 v] lErM,[nmnuis... |
Options

Would you like to create a rich client application? 1 Yes -'DI'E

@ [ <@k | BNet> |[ Emsh [ Cance

Click Finish.

NOTE: If a message about switching to Eclipse’s Plug-in Development

perspective is displayed, click Yes.

The Manifest Editor for the plug-in is displayed.
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8] Plug-in Development - com.example behaviour.echo/META-INF/MANIFEST.MF - Eclipse Lo B [ |
File Edit MNavigate Search Project Bun Window Help
M@l -0 Q- @y &G 4~ £ (4= Plug-in Deve... | 2 |
_:-v'r L (_;"17 Fé!};‘r
_q“; N — I'.j = e o :....T__.hl =
B%|le~ 4 Overview et v B %7
128 com.example.behav 5 Overview
G 1 Inf t E ._., Dep-efdencit:
This section describes general information about this |_- gy e
| plug-in. || Extensions
|| Extension Poi|
ID: {3 Build
Wersion: l.ﬂ.ﬂqualiﬂu
MName: GH VIE Behaviowrs - Echo
Provider: Green Hat Software Limited
Platfrrem Filter: =
4 I | C
Owverview | Dependencies| Runtime  Extensions| g — p— |
@) ErrorLog © ¥ Tasks| [2. Problems | i =15
Workspace Log PE- BaxXai$-
type filter text '
'] i RN it d L
L1
& — =

22.  On the Manifest Editor window, click the Dependencies tab.
The Dependencies tab is displayed.

23.  Optional: Maximize the Manifest Editor window.
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24,

{#] Plug-in Development - MMHAWMTMF - Eclipse [E= ]
File Edit Mavigate Search Project Run Window Help
Bl -0~ HEC~ @0 4~ £ [ Plug-in Deve... | 2 |
= .f - W — - :2.:"
it | % Dependencies 0i9
* &
Required Plug-ins o Imported Packages [
Specify the list of plug-ins required for the Specify packages on which this plug-in de
eperation of this plug-in. mthm.rt explicitly identifying their originat G
.
| ' Add... = Es
Remove 23
E'F?
Up -
Prop
Down D
Properties...
Fotab Total: 0
b Automated Management of Dependencies liz y D . Aralvsi A
| e —————_———
' Overview Dependencies | Runtime | Extensions Extension Points Build| MANIFEST.MF  build.properties
-G
Under Required Plug-ins, click Add.
The Plug-in Selection dialog box is displayed.
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18] Plug-in Selection = ilE)

Select a Plug-in: -

Matching itemns:

25.  In the Select a Plug-in field, enter at least one character of the JAR file’s name to
prompt the dialog box to filter the list of plug-ins under Matching Items.

26.  Click com.greenhat.tester.api (1 ersion Numdber).
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E Plug-in Selection

Select a Plug-in:
COIm

Marching itemns:

&> com.greenhat.tester.api (1.0.1.20120305074832_23108)
B com.ibmuicu (4.4.2.v20110208)

%= comjeraftsch (0.1.41.v201101211617)

%= comn.sun.syndication (0.9.0.2200802061E11)

A org.apache.commons.codec (1.3.0,201100 211617)

% org.apache.commons.collections (3.2.0.%201005080500)
xlbmg.aplche.cumnmns.distwuy (0.2.0.,201004190315)
%= org.apache.commons.al {1.0.0.4201101211617)

%= nrg.apache.commons. httpelient (3.1.0.201012070820)
Bp= srg.apache commeons.lang (2.1.0.v201005080500)

%= org.apache.commons.lang (2.4.0.v201005080502)

% org.apache.commons.bogging (1.0.4.+201101211617)
5= erg.apache.commaons.net (2.2.0201101241833)

L= org.apachews.commons.util (1.0.1.+20100518-1140)

L]

%= ora.ecliose.comeare (3.5.200 20110525-0800)

! com.greenhat.tester.api

@ Lok ]

27.  Click OK.
28.  On the Manifest Editor window, click the Extensions tab.

The Extensions tab is displayed.

© Copyright IBM Corp. 2001, 2012

160



rg MinW-MMHﬁNM.MF-E&pM W
File Edit MNavigate Search Project Run  Window Help
MrHGE #-0 Q- @G- &G 4~ £ (% Plug-in Deve... | 2 |
HEEAES o —é.);f
e
= &
tf | "= Extensions OL%® |9
% &
All Extensions J-ar, = [
Define extensions for this plug-in in the
following section.
[
type filter bext =
Up
Down
|
.rD I |=| e TR '_ummBmId e e ﬁ!
-

29.  Under All Extensions, click Add.

The Extension Point Selection dialog box is displayed.
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@) New Extension (B>
Extension Point Selection _1}

Select an extension peint from those available in the list

[ Extension Foints_r&rﬁ'_u;_ﬁ;r_d_s-!

Exdension Point filter:

--lﬁmmg.runh.ut.temup:behwinur
=] com.greenhat.tester api.governanceRepon
= com.greenhat.tester.apr.governanceRule

7] Show only extension points from the required plug-ins

Extension Point Description:
{Select an Extension Point to see its descriplion)

Available templates:

!_h:l‘. >

@ < Back

30.  On the Extension Points tab, click com.greenhat.tester.api.behaviour.

31.  Click Finish.
The new extension point is displayed under All Extensions.
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() Plug-in Development - comerample behaviourecho/META-INF/MANIFESTME - Edipse | (=) [ |

M-HEGLS $-0-Q- #H#G- OB ¥~ = [ Plug-in Deve... | 2 |
B DS R = =T T &
=] [
1 | % Extensions OH2@ |9
% &
All Extensions ARB Extension Hement Details Iz [
Define edensions for this plug-in in the Set the properties of “behaviour”, Required
following section. fields are denoted by ™. i E
| type filter text | name": mm.mnﬁl-e.imiﬁiuur. %
4 &= com.greenhat.teste shortiame": com.example.behaviour.
'@M Ii Version™; com.mmple_ht.hwiow. E:

description™: mmmn.'l.plq\.hehwigw.
factoryClass’:  com.eampl
™ com.example.behaviowr,
defaultMame:

¢ (il b callbackClass:

Up

Down

— _Ej. S _J_H:untjm_: | o ! o Emm:-B_L;Fdw S ,ME{T’z

D e

|l — — —
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32.

Under Extension Element Details, enter the details provided in the following table.

Field Description Suggested Value
Name The name of the behaviour. Echo Behavi our
Short Name A short name that helps to EB

identify the behaviour.
Version This is used to determine the 1.0.0

compatibility of persisted

configuration.
Description Description of the purpose and  Cont ri but es echo

Factory Class

capabilities of the behaviour.

This identifies the class within
the selected plugin that is
capable of creating instances
of the behaviour at run time if
Behavi our Fact ory is
implemented.

Unique identifier for the
behaviour.

functionality

com exanpl e. behavi our
. echo. EchoFact ory

com exanpl e. behavi our
.echo
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33.
34.

35.

306.

| ] Piug-in Development - com.example behaviour.echo/META-INF/MANIFEST.MF - Eclipse o 50

| File Edit Mavigate Search Project Run Help |
1 1
| i-E@ P-0-Q~ HEGE~ &S 4~ 25 [ Plug-in Deven. ] 52 |
l ] - - " .;,. - - el
4} *com.example.behaviourecho i 2
|2 i recho (3 . |
| @ | %= Extensions DHEEE |9
= |
All Extensions A B Extension Element Details = [
Define extensions for this plug-in in the Set the properties of “behaviour®, Required
following section. fields are denoted by ™.
type filter text name"; Echo Behaviour Og

e :nm.gremhat.testej [ Add.. shotame"; EE E
[¥] comeampleb o,
L—J Remove Version™; 100

LIL]

description®: Contributes echo functic
- -
f lagse™: com.exampl | Browse..
Up
id™: com.example.behaviour,

defaulthame:

|+ [l 3 sallbackClass Browse... |

Overview Dependencies | Runtime | Extensions | Extension Peints| Build| MANIFESTMF | *;

-

Click File > Save.

Define suitable interfaces for the behaviour and its callback interface. (For
information about this, refer to Defining Interfaces.)

Under Extension Element Details on the Extensions tab of the Manifest Editor
window, enter the name of the callback interface in the callbackClass field.

For example: com exanpl e. behavi our. echo. EcholLi st ener.
Alternatively, click the field’s Browse button to select the class.

In the behaviourClass field, enter the name of the behaviour interface.

For example: com exanpl e. behavi our. echo. Echo.

Alternatively, click the field’s Browse button to select the class.
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37.  Declare the exposed function and event with their parameters, and the single
configuration parameter, within the echo behaviour element.

8] Phug-in Development - com.example.behaviour.echo/METAINF/MANIFESTMF - Eciipse -1 (=) [
File Edit Mavigate Search Project Run Window Help
Ci> 2 0~ - HE DO ¥~ £ | 4= Plug-in Deve... | 2 |
GlvFlroersi g
.' = E.
& ¥ &
tg | = Extensions 0@ |9
% &l
All Extensions mA Extension Element Details [
Define edensiens for this plug-in in the Set the properties of
followsng section. “configurationParameter”. Required fields are =
dencted by ™", =
type filter bext O
| name"; echoCount o
= com.greenhattester.api H
[¥] Echo Behaviour (bek frpet: javalanglnteger
[ say (function) Remove g
[¥] phrase (parar required”: [tm ']
[¥] onEcho (event) description:  The number of times that a phra
[¥] phrase (parar T
P
B (configuration) default: 1
(%] echoCount (¢ Down
« o] b
Overview Dependencies | Runtime | Extensions | Extension Points Build| MANIFEST.MF | ™
-
L — J

38. Click the Runtime tab.

The Runtime tab is displayed.
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8] Plug-in Development - comexample.behaviour.echo/META-INF/MANIFEST.MF - Ecipse E=SET—)
File Edit Navigate Search Project Run Window Help
Ml EG8 $~-0-Q- #HG~- &5 4~ &5 (4= Plug-in Deve... | 42 |
-l rFroorarig
: —
= (=]
f2 | = Runtime O% %@ a9
- &
Exported Packages Package Visibility (Eclipse 3.1 or later) [
Enumerate 2l the packages that thiz plug-in exposes When the runtime iz in strict mode,
to clients. All other packages will be hidden from the selected package in: T
cliemts at all times. =l =
visible to downstream plug-ins
Add... hidden from all plug-ins except: g“:
Remove - . -ﬁ.r.rd E
Properties... . _F‘.en'-::ve LS
Calculate Uses
Classpath
Specify the libraries and folders that
constitute the plug-in classpath, If
unspecified, the classes and resources
: ? are szzionad b he st the rant of the
< ; 5 | *
Overview Dependencies | Runtime Extensions Extension Points Build MANIFESTMF
-

39.  Ensure that the package containing the EchoFact ory is exported from the bundle at
run time.

40.  Click File > Save.
41.  Click File > Export.

The Export wizard is displayed.
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42.

Er _ X e ) )

Select }
Choose export destination. g E I

Select an export destination:
rype filter tesd]

= General

= e

(= Install

= Java

&= Java EE

& Flug-in Development
= Remote Systems
= Run/Debug

= Tasks

= Team

= Web

& Web Services
= XML

Q)

Click Plug-in Development > Deployable plug-ins and fragments.
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43.

44,
45,
46.

@) eport [

Select

Export the selected plug-ins and/or fragments in a form suitable for deploying g § I
in an Eclipse product.

Select an export destination:
type filter text

¢ General -
b & BB F
b = Install
b= Java
b = Java EE
4 (= Plug-in Development
Lt Deployable features
% Deplu}uﬁfc plug-ins and fragments
= Eclipse product
+& Target definition
i = Remote Systemns
b = Run/Debug
b = Tasks
b = Team
= Wak

T

':'EJ < Back Einish Cancel

Click Next.

The second screen of the Export wizard is displayed.

Under Available Plug-ins and Fragments, sclect the plug-in’s check box.
On the Destination tab, click the Directory option button.

In the Directory field, enter a directory path.
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47.

48.

Alternatively, click the Browse button next to the Directory field and select the

directory path.

| @] Expont

L1 © e |

Deployable plug-ins and fragments
Export the selected projects into a form suitable for deploying in an Eclipse product

Avvailable Plug-ins and Fragments:
|¥ 4= com.example.behaviour.echo (1.0.0.qualifier)

1 of 1 selected,
Destination Options | JAR Signing
@ Directony:

C:hBehaviours -

Archive file:

[nstall into host. Repositony:

AT
= -

1"133"

7 l < Back Mext = Einssh J

| Cancel |

Click Finish.

The plug-in is exported as a JAR file to a pl ugi ns folder in the specified directory.

The name of the JAR file includes the current date and time.

Copy the JAR file to <Rat i onal
Di rect ory>\ pl ugi ns.

I ntegration Tester

Install ation

This ensures that the next time when Rational Integration Tester is started, the echo

behaviour will be available within the Stub Editor.
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9.3 Defining Interfaces

The following sections show to define interfaces for the echo behaviour.

9.3.1 Behaviour Interface

package com exanpl e. behavi our. echo;

i mport
com greenhat . tester. api . behavi our. Li f ecycl eAwar eBehavi our ;

public interface Echo extends Lifecycl eAwar eBehavi our

{
void say( String phrase );

9.3.2 Callback Interface

package com exanpl e. behavi our. echo;

public interface EcholLi stener

{

voi d onEcho( string phrase );

Rational Test Virtualization Server stubs will be able to invoke the say(Stri ng
phrase) operation of this behaviour and can opt to handle the onEcho( Stri ng
phrase) event.

Create a behaviour factory class and add an implementation for the new behaviour.
The factory will retrieve configuration from the supplied configuration map and use it
to parameterize the echo behaviour instance:
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9.3.3

Behaviour Factory

{

package com exanpl e. behavi our. echo;
i mport java.util.Map;

public class EchoFactory inplements Behavi our Fact or y<Echo>

publ i c EchoFactory()

{
}

@verride
public Echo create( Behavi our Services services,

Map<String, Object> configuration, Cbject callback )

{

String echoCount Key = "echoCount Key";
int echoCount = 1;
if ( configuration.containsKey( echoCountKey ) )

{

echoCount = (I nteger)configuration.get(
echoCount Key ) ;

}

return new Echol npl ( (EcholLi st ener)cal | back,
echoCount );

The echo behaviour implementation is shown in the following section.
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9.3.4

Behaviour Implementation

package com exanpl e. behavi our. echo. i npl
i mport java.util.concurrent. Executor;
public class Echol npl inplenments Echo
{
private final EchoListener callback
private final int echoCount;

private final Executor executor =
Execut or s. newSi ngl eThr eadExecut or () ;

publ i c Echol npl ( EcholLi st ener call back
echoCount )

{

this.call back = call back

t hi s. echoCount = echoCount;
}

@wverride
public void say( final String phrase )

{

execut or. execut e( new Runnabl e()

{
@wverride
public void run()

{

for( int i = 0; i < echoCount;

{

cal | back. onEcho( phrase );

1),

i nt

i++)
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Glossary

The following table below lists some of the key terms used in this document, and
provides a description of each.

Term Description

Agent Agents run stubs in the Rational Test Virtualization Server
environment and are deployed on one or more computers within
the environment.

Field A bit of data constituent to a message. Most fields are scalar and
therefore unitary, equivalent to data attributes. Vector fields are
an aggregation of fields both scalar and vector, and are usually
referred to as Messages.

Message A unit of information made up of a header consisting of meta-
information and a body consisting of the message data.

Proxy A proxy server is a server (a computer system or an application)
that acts as an intermediary for requests from clients seeking
resources from other servers.

Server A host computer on a network shared by more than one user.

Transport Informally, the messaging software in use. For instance, TIBCO
Rendezvous, TIBCO Active Enterprise, IBM WebSphere MQ, and
HTTP.
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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may be
used instead. However, it is the user's responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not grant you any
license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM
Intellectual Property Department in your country or send inquiries, in writing, to:

Intellectual Property Licensing
Legal and Intellectual Property Law
IBM Japan, Ltd.

1623-14, Shimotsuruma, Yamato-shi
Kanagawa 242-8502 Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law:
INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES
THIS PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
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MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some
states do not allow disclaimer of express or implied warranties in certain transactions,
therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements and/
or changes in the product(s) and/or the program(s) described in this publication at
any time without notice.

IBM may use or distribute any of the information you supply in any way it believes
appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose of
enabling: (i) the exchange of information between independently created programs
and other programs (including this one) and (ii) the mutual use of the information
which has been exchanged, should contact:

IBM United Kingdom Limited
Intellectual Property Law
Hursley Park

Winchester

SO21 2JN

Hampshire

United Kingdom

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this document and all licensed material available
for it are provided by IBM under terms of the IBM Customer Agreement, IBM
International Program License Agreement or any equivalent agreement between us.

Any performance data contained herein was determined in a controlled environment.
Therefore, the results obtained in other operating environments may vary
significantly. Some measurements may have been made on development-level systems
and there is no guarantee that these measurements will be the same on generally
available systems. Furthermore, some measurements may have been estimated
through extrapolation. Actual results may vary. Users of this document should verify
the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of those
products, their published announcements or other publicly available sources. IBM has
not tested those products and cannot confirm the accuracy of performance,
compatibility or any other claims related to non-IBM products. Questions on the
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capabilities of non-IBM products should be addressed to the suppliers of those
products.

All statements regarding IBM’s future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which
illustrate programming techniques on various operating platforms. You may copy,
modify, and distribute these sample programs in any form without payment to IBM,
for the purposes of developing, using, marketing or distributing application programs
conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly
tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs.

Each copy or any portion of these sample programs or any derivative work, must
include a copyright notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp.
Sample Programs. © Copyright IBM Corporation 2001, 2012.

If you are viewing this information softcopy, the photographs and color illustrations
may not appear.
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Trademarks and service marks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of
International Business Machines Corp., registered in many jurisdictions worldwide.
Other product and service names might be trademarks of IBM or other companies. A
current list of IBM trademarks is available on the Web at “Copyright and trademark
information” at www.ibm.com/legal/copytrade.shtml.

Microsoft and Windows are trademarks of Microsoft Corporation in the United
States, other counttries, or both.

UNIX is a registered trademark of The Open Group in the United States and other

countries.

Java and all Java-based trademarks and logos are trademarks or registered trademarks
of Oracle and/or its affiliates.
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