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About this Publication

Contents

Intended Audience
Scope
Typographical Conventions

Contacting IBM Support

This guide provides a brief
introduction to IBM®
Rational® Integration Tester. It
demonstrates some of the basic
teatures of Rational Integration
Tester, including basic GUI
elements, synchronizing with
WSDLs, and validating data.

Examples in this guide are
described using SOAP/HTTP
(it is not possible to show
examples using every supported
messaging product). Regardless
of the messaging used in your
environment, the basic
principles are the same and you
should be able to relate the
examples to your own
environment.
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2.1

2.2

2.3

Intended Audience

This document is intended to be read by those with a fair understanding and exposure
to the concepts involved in both testing and development and in enterprise
integration. It is aimed at first-time users of IBM Rational Integration Tester, and
those who are interested in its capabilities and ease of use. No prior knowledge of
Rational Integration Tester is assumed.

Scope

This document provides a quick introduction to Rational Integration Tester. (For
information about installing Rational Integration Tester, refer to IBM Rational
Integration Tester Installation Guid.)

Detailed descriptions of Rational Integration Tester features, syntax, and functionality
can be found in IBM Rational Integration Tester Reference Guide. More detailed examples
for specific messaging systems can be found the various plugin guides that are
provided with Rational Integration Tester.

Typographical Conventions

The following typographical conventions are observed throughout this document:

Type Usage

Constant Width 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.

2.4 Contacting IBM Support

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

Contents

Prerequisites

Starting Rational Integration
Tester

Creating a New Project

This chapter describes how to
start using Rational Integration
Tester, including some
prerequisite tasks.
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1.1

Prerequisites

Before you can start using Rational Integration Tester, the product must be installed
and the project database must be created — IBM DB2, Microsoft SQL Server,
MySQL, and Oracle are supported.

For more information about both of these tasks, refer to IBM Rational Integration Tester
Installation Guide.
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1.2

Starting Rational Integration Tester

On a computer running Microsoft Windows, you can use any of the following
methods to launch Rational Integration Tester:

e Click Start > (All) Programs > IBM Rational Integration Tester.
e Double-click the Rational Integration Tester shortcut on the desktop.
¢ On the Run dialog box (click Start > Run):

- Enter the full path to the Rational Integration Tester application (for example,
C:\Program Files\IBM\RationallntegrationTester\
GHTester .exe) and click OK.

Or

- Click Browse to locate the Rational Integration Tester application, select it,
then click OK.

e Open a command prompt and:

- Enter the full path to the Rational Integration Tester application, for example:
C:\Program Files\IBM\RationallntegrationTester\ghtester.exe

Or

- Change to the Rational Integration Tester installation directory and enter
ghtester.exe (or just ghtester).

¢ Using Windows Explorer, browse to the Rational Integration Tester installation
directory and double-click GHTester.exe.

When Rational Integration Tester starts, the Welcome screen is displayed.

© Copyright IBM Corp. 2001, 2012 3



| @ 18M Rational Integration Tester 80.1.0 sl |

Welcome to IBM Rational Integration Tester 8.0.1.0 @

Select an item from the Ests below

) Mew Progect

) Clone Project

&0 Fetch Project from Source Control
=& Open Link

% Brovess...
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1.3

3.

Creating a New Project

To create a new Rational Integration Tester project:

On the Welcome screen, click New Project.
Click OK.

The Create New Project wizard is launched.

(@ Create New Project [

Hew IBM Rational Integration Tester project details

Enter your details to create a new [BM Rational Integration Tester project on your @
local machine

Project Mame MNew Project
Owner 8 106510
Comments | Project created on 04-Dec-2012

Project Directory
Directory |C:\Users\IBM_ADMINWew Project [ Browse... |

| Cancel | met»—.iﬁﬂl|

In the Project Name field, enter a name for the new project.

For example, for this guided tour of Rational Integration Tester, you could create a
project called RIT Demo.

Optional: In the Owner field, change the name of the default project owner if
desired.

Optional: In the Comments field, enter any desired comments.

© Copyright IBM Corp. 2001, 2012



The field defaults to showing the creation date of the project.

6. Optional: In the Directory field, change the project directory, which does not have
to have the same name as the project.

[ (@) Create New Project ]

Mew IBM Rational Integration Tester project details

Enter your details to create a new IBM Rational Integration Tester project on your ()
local machine

Project Name RIT Demo
| Owner John Doe
Commants m:‘ml

Project Directory
Directory |C:\Users\DefaultiRIT Demo [ Browse... |

| [ cancel | gock | [ bext>> | [ Bneh |

NOTE: If the directory does not exist, you will be prompted to create it. It is
possible to store the project on a network drive but doing so might
affect the overall performance of Rational Integration Tester
adversely.

7. Click Next.

The Server Settings screen of the Create New Project wizard is displayed.

© Copyright IBM Corp. 2001, 2012 6



() Create New Project ]
Server Settings
Configure the servers that will be used for this project ]

Results Database
Database Provider MNone

Ratonal Test Control Pansl

URL | http:jfocalhost: 7R 19RTCR & | Open
Domain | = Mo domain selected -

Results Server (Legacy use only)

A value should only be spedified for this field if you have a legacy installation of Results Server,
If you want Ratonal Integration Tester to genrerate URLs to Rational Test Control Pans! for
browser-based viewing of results then leave this feld blank.

a (o=
=3 oo ] (s> ] (o |

At this point, only the Results Database settings on the upper half of the Server
Settings screen are important because configuring a connection to the project
database is necessary if you want to view the output of any tests that you will create
and run. Otherwise, you can ignore the Database Provider list.

The Rational Test Control Panel and Results Server settings on the Server Settings
screen can be configured later.

Conditional: In the Database Provider list, click the database management system
that you want to use.

Additional fields are displayed on the Server Settings screen.

© Copyright IBM Corp. 2001, 2012



10.

11.

@3 Create New Project ]

Server Settings
Configure the servers that will be used for this project ]

Results Database

Database Provider | MySGL L=
Connection Detads
Database URL | jdbcomysql:fflocalbost: 3306/ <database name

Liser Name

Password

Schema version required: 1.9.24.d

Property W

. Ratonal Test Control Pansl
URL | http:/focalhost: TR 19RTCR & | Open
Domain | = Mo domain selected - -

Results Server (Legacy use only)

A vahse should only be spedfied for this field if you have a legacy nstallation of Results Server,
If you want Ratonal Integration Tester to genrerate URLs to Rational Test Control Panel for
browser-based viewing of results then leave this feld blank.

@[ o= |

(=3 oo ) (msizs ) (et )

NOTE: For comprehensive information about creating a project results
database, refer to IBM Rational Integration Tester Installation Guide.

Conditional: In the Database URL field, enter the address of the database.

For example, if using MySQL, the address might be jdbc:mysql :/7/
localhost:3306/ghtesterl1924.

Conditional: In the User Name and Password fields, enter the user name and
password (if any) for the database.

Click Test Connection to verify that the connection to the database works correctly.

If the test is successful, a confirmation message is displayed and the schema version
number property and its value are displayed under Property and Value, respectively.

© Copyright IBM Corp. 2001, 2012 8



'@cwmmﬁ

o
Server Settings

Configurs the servers that will be used for this project

@
Results Database
Database Provider MySQL
1~ Connection Detais
Database URL | jdbcomysgl: fflecalhost: 3306, /ghtester 1924

Liser Name root

Password hEE

Schema version required: 1.9.24.d

! Property value
ectens. versory sl mhes et
Raticnal Test Control Panel

WAL httpejfecalhost: 7819 RTCP

@
Dmm;-mmmmud- =
Results Server (Legacy use only)

A value should only be spedified for this field if you have a legacy nstallation of Results Server,
If you want Ratonal Integration Tester to genrerate URLs to Rational Test Control Pans! for
broveser-based viewing of results then leave this fisld blank.

stk | [ Moxt22 | [ b |

12. Click Finish to close the Create New Project wizard and to complete creating your
new project.

The Rational Integration Tester application window is displayed.
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[ (& RIT Demo - No Environment Selected - TBM Rational Integration Tester "k Eim
Fle Edk Project Tools Window Help
pEcA++B0X00-Bo-2Fac]

220 o %
i General ~ _HEMal - [JFiles ~ ERIEM « [4|®5 -~ [[lorade ~ Z5SAP ~ [2] Software 4G ~ i

-

| ¥ Logical view | [ Phivsical view| 98, Synchronis,, | @ Sthema Lib.. | 'E) Data Models | 1 Ruls Cache | @) Ervironmen,

[ & |<tioTestCyde> {Anoaymaus |I SEMB j 513E . |
e = =0

NOTE: For information about the Rational Integration Tester, refer to
Working with Rational Integration Tester.
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Working with Rational
Integration Tester

Contents

Initial View
GUI Overview

Rational Integration Tester
Perspectives

Environments

This chapter describes the
Rational Integration Tester
interface (the Workbench) and
the perspectives and views that
it contains.

© Copyright IBM Corp. 2001, 2012
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2.1

Initial View

After launching Rational Integration Tester for the first time and creating a new
project, the following screen is displayed.

(Z) FIT Demo - No Envirenment Selected - BM Rational Integration Tester o

Do Eh_Project  Took Window Help _— )
EE A >+B DX 90 -Blo- 2Faoj)
LUER Y1

i b A W W

| g Genera = Hemsd -+ [2Fies - QM - [Gm5 - ([orade - Z55AP - [Z]Software A ~

Liogecal View g %

L L]

*

¥ Logical view | L Physical view| ¥, Symchronis., | i SchemaLib.. | T Data Models | 7 Rube Cache | @ Evvironmen

[ [0 Test Cyce> [ancaymeus || B |

This is Architecture School, one of Rational Integration Tester’s six perspectives (for

information about perspectives, refer to Rational Integration Tester Perspectives).

© Copyright IBM Corp. 2001, 2012
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2.2

GUI Overview

The Rational Integration Tester workspace is a “dockable” user interface, so sub-

windows are attached or “docked” to one side of the main application window. These
windows can be minimized automatically when not in use. To keep them fully visible,
they may be pinned to the workspace using the 4 button. After a window is pinned,

it can be dragged to a different side of the workspace.

As you drag a window around the workspace, a grey outline of the window is
displayed to show you where the window will be placed when you release it.

NOTE: If you want to restore the workspace to its default configuration, click
Window > Reset Current Perspective on the menu bar.

To allow more viewing space in some of the configuration windows, you have the
option to hide sections.

© Copyright IBM Corp. 2001, 2012
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2.3 Rational Integration Tester Perspectives

The Rational Integration Tester workspace comprises six perspectives, which can be
selected from the Perspectives toolbar.

L SR

The following table outlines each perspective.

Shortcut

Key Purpose

Button Perspective Name

Architecture School F7 Enables you to define the architecture of
@,_ the system under test, including service
components and logical and physical
resources.

Requirements F8 Enables you to create requirements, in the
“3 Library form of messages, that will help other
users to create tests and test data more
quickly and more accurately.

Recording Studio FO Enables you to monitor systems and
L!' processes, and to record events that are
captured by Rational Integration Tester.

_ Test Factory F10 Enables you to create tests and test
i'n resources (tests, test suites, stubs, test
data sets).

) Test Lab F11 Enables you to execute test resources that
Eﬂ are created in the Test Factory perspective.

i Results Gallery F12 Enables you to view historical test data and
a various reports for any stored test run.

The following sections describe the Architecture School perspective. For detailed
information about all of the perspectives, refer to IBM Rational Integration Tester
Reference Guide.

© Copyright IBM Corp. 2001, 2012 14



2.3.1

Architecture School

Architecture School is the default perspective of Rational Integration Tester, and it is
the first one displayed when the application is started. In this perspective, you build
the system to be tested in a simple, graphical fashion. You define the logical and
physical system components and their relationships to one another.

You can do the following in Architecture School:
* Create and edit service and infrastructure components.

* Define a service component’s operations and its dependencies to other operations
and infrastructure components.

¢ Create and edit physical resources.

¢ Define the bindings of infrastructure components to their physical resources for
different testing environments.

Architecture School contains seven views, which are accessed by named tabs at the
bottom of the perspective:

* Logical View

* Physical View

¢ Synchronization

e Schema Library

*  Data Models

* Rule Cache

* Environment Tasks

The following sections outline these views.

NOTE: The graphics in the following sections are only examples — no items
or data are pre-configured in Rational Integration Tester.

selected action includes a rule, it is displayed below. The rule can be edited, and a
description can be added if desired.

Click Delete All to remove all rules from the selected schema. Click Delete Orphans
to remove all rules from the selected schema that are associated with fields that no
longer exist (due to changes to the schema). This button is only available when
“orphaned” rules actually exist for the schema.

© Copyright IBM Corp. 2001, 2012 15



Logical View

The Logical View displays the services and components of the system under test, and

the dependencies between them. It enables you to look at the system in an abstract

manner, without having to worry about the physical locations of the different parts of

the system.

| (Z) RIT Dema - addNumbers - IBM Rational Integration Tester [ e |

File Edt Project Tools ‘Window Help - o
bEcA>+B80X00 -Fo- rflac]
Weiasal

i General » FEMal « [ Fles « EIEM « (Ll « [Dioracde - FTsap « [Z]Software 4G =

s et 8 x

= WsDL

&

AddNumbersPort

'ﬂmdm ! & Physical view| W, Synchronis.. | i SchemaLib,, | TE] Data Models | £f Rule Cache | @) Environmen

| &> |<to Test Cyde> | Ananymous |l 708§ SEME '_

© Copyright IBM Corp. 2001, 2012
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The following table summarizes how to use the Logical View.

To...

Do this...

Navigate the Logical View

Adjust the zoom level

Move any of the components or operations
around

Force the application organize the layout of
all components and operations

Set the zoom level so that the entire
diagram fits inside the screen

Use the horizontal and vertical scroll bars, or

click the Pan cursor and click the
contents of the screen and move them
around.

Use the zoom buttons (#. and =), or hold

down CTRL and use your mouse’s wheel
button to vary the zoom level.

Ensure that the Select cursor [ is active,
click the item to move and drag it to the
desired location.

Click Layout All Nodes M.

Click Fit to Contents @ .

© Copyright IBM Corp. 2001, 2012
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Physical View

The Physical View displays available physical resources and their location within the
enterprise. Resources in this view are organized by subnet and host. If a resource is
not associated with a subnet or host, it will be displayed under Unconnected
Resources.

(Z) RIT Demo - addNumbers - IBM Rational Integration Tester [EESEEE ™

fe_E%. froct Joots Wndow [Hee .

YEcA+>+REX Q0 -Blo- 2fFac)

s ey
GhGeneral ~ Jersl ~ QRiBM ~ (&5 + [icvade - ZTSAP - [E]Scftware aG ~ #)TECO -

=8 subret (127.0.0)
= focalhost (127.0.0.1)
g hitp localhost=8085

ﬂ Logicel View | [ Physical view | B, syrchronis.. | N Schema Lib., | TE] Data Modeds | gl Rude Cache | @) Environmen.

[ [<tio Test Cyce> [ananymous ll B 51|
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Synchronisation View

The Synchronisation view enables you to add external resources to your project, view

resources that have been added, and synchronize those resources with your local
system.

() KT Demo - addNumbers - [BM Rational Integration Tester [ ) |
Fle Edt Projct Tods Window Help T —
vEcA>+R2RAX Q0 -Fo-2Ffa o)
LLER I L

£

B %
GhGenerd - [Diovace ~ TsaP - [Z]sohwareac - PPTBO - Gwet - | G B S B B i
Path Status Source
= s Synchronisation Sources
= [V B wsoL
- [ Loweal
B F J wsty
(7] G AddiumbersPort Molocal copy exists [AddMumbersSenvice/...
[¥] B addition Molocal copy exists |AddNumbers faddition
[#] G hitp lncalhast:5033 Molocal copy exists  AddhumbersService/...

B ogicsl view | B Physical view | 92, Synchronis... | i Schema Lib,. | ] Data Models | 5 Rue Cache | (@ Ervironmen. |

|,._:. |m'ru:c-pde> |kun'.'|'|mu Il GBME J 5IBME
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Schema Library View

The Schema Library view enables you to manage and view the schemas and message
formats that are available in your project.

@ RIT Dema - addMumbers - [BM Rational Integration Tester el
| B EM Project Toos Widow Hep
tEca>>+2aX Q90 -Flo-2Faad)
i
e lemsiwviqQesseese @ ‘!
E ) This ook coitabie e Config | References | Source | Documentation|
s WsDLs that can be usad to r 1 ; |
2 Java Objects reate your SOAP and Web Current Location rs?wsdi | || Change... | [ Analyse... |
£} v F
A NET Objecs OMNamescace @Path. 7| o o [ sddton_ FAUT_ Addtonbrcepton  ~
[® oFac e Schemas [ addibon___FAULT__AddibonException (Element) =
3 Protocal Buffers =g s & [3 Fault (Bement)
'_]— Record La - locshoat = [ foultcode (Bement)
= i | Jedcbiumbers (! (rext) >
G REST e b : !
T SAP BAPIRFCs avw :
T SAP IDocs Bindng Properties | Data Masking | Rule Cache
[0l swrer : |
| 3 want : . =
| @ wedis SOAP Version  SOAP L.1 .
.:-_ i‘ : i“_ ] ) E ey Bddisas |
B Logical iew | [ Physical Yiew | %, Synehronis.. | (g8 Schoma Lib., | '] Data Models | 55 Rude Cache | (@ Ervironmen |
]I]mu'ru:c-.du [Anonymous ll 73,4 51275

Each schema category and format is listed under its own tab on the left side of the
view. When a category is selected, all of the schemas available in the project are
displayed in a tree format in the view’s center frame.

The schemas can be sorted by clicking the Namespace and Path option buttons
above the tree view, and the types of schemas displayed (files or URLSs) can be limited
by selecting filtering options under Filters.

For information about adding schemas, and viewing and managing schema details,
refer to IBM Rational Integration Tester Reference Guide or IBM Rational Integration Tester
Getting Started Guide.

© Copyright IBM Corp. 2001, 2012 20




Data Models View

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.

Rational Integration Tester provides two methods of creating a data model:

*  You can create a data model while creating a data model-driven stub from
recorded events.

*  Alternatively, you can use the Data Model Editor to create a data model.

For more information about both of these methods, refer to IBM Rational Test
Virtualization Server Reference Guide.

The Data Models view enables you to:
*  Access the Data Model Editor to create or modify data models.

¢ View or delete existing data models.

() RIT Demc - addNumbers - IBM Rational Integration Tester = | B
File Edit Project Tooks ‘Window Help
pEcA >+ RX Q0 -Blo-2Faa)
e 8 4 lad | |
| Data Models g x
; o Select a data model from the kst [
> X |
i L l - kg hJ -
| W Logical view | K Physcal view | %8, Synchronis.. | (@ Schema Lib.. | ) Data Models | iy Rule Cache | (@ Ervironmen
I |r| <o Test Cyde AnonymoLs il 758 | 5 LB
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Rule Cache View

The Rule Cache view enables you to manage validation rules.

@ RIT Dema - addMumbers - [BM Rational Integration Tester = &

File Edt Propect Tooks Window Help

YEc B RAX Q0 -Blo-2Ffac)

LCEY Y1

| Rude Cache 8 x

Namespade Path Comment Cenfig
Fiter | Valve | Valdate | store|

| B Logical view | [ Physical view | 9, Syrchronis.. | i@ Schema Lib.. | 5] Dt Models Rubs Cache | (@ Ervironmen
I .::[":MTESI‘.C'I'EE? [—Nmn'.'nm Fi 7ol j 51248

When validation errors are repaired and cached (for information about this, refer to
IBM Rational Integration Tester Reference Guide), the repair method is saved as a validation
rule. These rules will be applied to the same field from which they are created when
the same schema is in use.

Existing rules are listed on the left side of the view, and they can be sorted by
namespace or path by clicking on the appropriate column heading.

NOTE: The same icons are used on individual fields to indicate where a rule
has been applied and whether or not the rule is currently enabled.

Under the Config tab on the right side of the view, the selected rule can be enabled or
disabled by selecting or clearing the Enable rule check box. Validation actions are
listed under the Validate tab. Actions can be created, modified, cloned, and deleted,
the same way as in a Message Editor (for information about this, refer to IBM Rational

© Copyright IBM Corp. 2001, 2012 22




Integration Tester Reference Guide). When the selected action includes a rule, it is displayed
below. The rule can be edited, and a description can be added if desired.

Click Delete All to remove all rules from the selected schema. Click Delete Orphans
to remove all rules from the selected schema that are associated with fields that no
longer exist (due to changes to the schema). (The Delete Orphans button is available
only when “orphaned” rules actually exist for the schema.)

For more information about rules, refer to IBM Rational Integration Tester Reference Guide
ot IBM Rational Integration Tester Getting Started Guide.

© Copyright IBM Corp. 2001, 2012 23



Environment Tasks View

The Environment Tasks view enables you to create, modify, delete, and run any
environment tasks that must be run before a stub starts.

@mm-mmm-mmm Integration Tester s el

Fle Edt Project Took Window Help
sEcAa++20X 00 -Flo-rFac]
RALER Y LY

Enronment Tasks 8 x

& X H Mo Ervironment Task selected

B Logical View | I Physical View | 98, Synchronis... | @ Schema Lt | '] Dota Madels | i Rue Cache | @) Environmen..

|I.-'-J*:NDTEECH:|D ]ﬁmnms ]. B0 J 51248

For more information about environments, refer to Environments and to IBM

Rational Test Virtualization Server Reference Guide and to IBM Rational Test Control Panel

System Adprinistration Guide.

© Copyright IBM Corp. 2001, 2012
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2.4

Environments

An environment is a set of variables (tags) and bindings that can be used to provide
runtime configuration settings to test resources. By creating multiple environments
(for example, “System Test”, “UAT”, and so on), you can quickly run the same set of
test resources against different phases of your product lifecycle. For example,
environment tags can be used to modify messaging settings, such as port numbers.

By default, a new Rational Integration Tester project is not an associated with an
environment. Clicking Project > Edit Environments on the menu bar displays the
Environments dialog box, which enables you to associate your project with an
existing environment.

f (&) Erwironments |

Environment Editor
Environments alow [EM Rational Integration Tester to execute a single operation on different machings using [*
bindings and properties to indictate their configuration.

@ B B @ CcurentEmironment: Mo Environment Selected

Visble Hame e fault Properbes
Properties
Tag Default Vakes Descripbion
Ervironment Properties

L= )

3
.

Alternatively, if you want to create a new environment for your project, click Project
> Create New Environment.

© Copyright IBM Corp. 2001, 2012 25




[ G; Create New Environment ﬁ

Creating a new Environment

Environments allow IEM Ratonal Intagrabon @
Tesher to execute a single operation on

different machines

@ (o) (e |

Environment variables are referred to as tags, and are accessed by surrounding the
name with double percent signs, for example, %%name%%. For example, if you were to
create an HTTP transport using a port number, you might configure the connection
setting to use %%HTTP_Port%%. If you refer to a non-existent tag, it is shown
undetrlined: %UnknownTag%%.

The configuration of bindings in an environment, which define the relationship
between logical and physical components in the project, is described in IBM Rational
Integration Tester Getting Started Guide and IBM Rational Integration Tester Reference Guide.
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Testing a Web Service

Contents This chapter describes how to
Synchronizing With WSDLs import a WSDL into Rational
Integration Tester, and how to
Verifying WSDL Resources
create and run tests based on
Creating Tests the operations and input
Running the Test parameters defined in the
unnin e lests
WSDL.

Creating Test Suites

Viewing Test Reports
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3.1

Synchronizing With WSDLs

In Rational Integration Tester, synchronization enables you to add external resources
to your project and create automatically all of the artefacts that are needed to test the
resource.

The remainder of this document uses an example web service called “AddNumbers”
to show various test creation capabilities of Rational Integration Tester.

To add the AddNumbers web service to your project:

In <Rational Integration Tester Installation
Directory>\examples\addnumbers, run start.bat.

Alternatively, if Rational Integration Tester is running on Linux or Unix, run
start.sh.

The Add Numbers Server dialog box is displayed.

L] Add Numbers Server (sl [ieb )

Host Adapler 0.0.0.0 (ali)
Port Number BDBE
Service Controls: Start Service

Click Start Service.

In Rational Integration Tester, open the Architecture School perspective and click the
Synchronisation tab.

Click “# on the toolbar of the Synchronisation view to add a new external resource.
Alternatively, click Web > WSDL on the toolbar of the Synchronisation view.

The Create a new External Resource wizard is displayed.
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http:start.sh

@Cmaﬁm&m “

External Resource
Configurs the connection detais to your External Resource

Type |Choose an Extemal Resource type... -

Configuration

Choose an External Resource type:

[1] Sedect & type from the drop-down combebox
[2] Enter & path to & vald External Resource using the “Browse. .." button

(o]
"
m
- |
&

5. In the Type list, click WSDL.

The second screen of the wizard is displayed.
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@Cmamhh-mdﬁem “

External Resource
Configure the connection detais to your External Resource

Configuration

Remoyve

Configuration

Uiz the New..." button to create & new WSDL or use the 'Add..." button to add an exsting WSDL

6. Under Configuration, click New.

The New WSDL dialog box is displayed.

[ @) NewwsOL =)
WSDL

This group contans sl the WSDLs that can be used to create
your SOAP and Web Service message types.

Current Location | |1 Change... | [ Analyse... |

E3EN

7. Click Change to find the WSDL.

The Select Location dialog box is displayed.
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(@) Select Location ]
Fie | UL | oot

Fie 'ﬁ'm

@] o | [ cancal |

8. Click the URL tab.
9. In the URL field, enter the following URL:

http://localhost:8088/addNumbers?wsdl

() Select Location [

ﬁu:'uﬁttm:

LRL hittp:/ focalhost: 5088 addhumbers wsd

Identity Mo Resource Selected [ Browse... | [ Cear

| f_'J"-\.
=]

| o || Conce

NOTE: If you want to use an alternative WSDL and it is hosted on a
password-protected server, you can use an existing Identity resource
to specify the login credentials by clicking Browse (on the URL tab)
to open the Identity Selection dialog box (for more information about
this, refer to IBM Rational Integration Tester Reference Guide).

10. Click OK to close the Select Location dialog box.
11. Click OK to close the New WSDL dialog box.

12. The information displayed on the second screen of the Create a new External
Resource wizard is updated.
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http://localhost:8088/addNumbers?wsdl

(£) Create a new External Resource “

External Resource
Configure the connection details to your External Resource

Configuration

Configuration
Wme|hm:fmwasw || change... || Anayse...
c<Back | |oMexta>> [ Frssh |

13. Click Next.

The third screen of the Create a new External Resource wizard is displayed.

addNumbers should be displayed in the Name field.
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@ﬂmammm

Select a component
Choose whene to place your new External Resource in the Project. You may create it a5 & new
Companent or add to an existing one.

Name | addiumbers
@ Create a new Component
() Sedect an existing Component

W oo

i) (e )

Finish

14. Click the Create a new Component option button (if necessary).

15. Click Next.

The fourth screen of the Create a new External Resource wizard is displayed.
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a@ﬂmmnmmmﬂew.m ﬂ

Synchronisation options
Chooss an action to perform when you dose this wizand

Do nothing else for the moment
@ Open Syndhronisation View to let me dhoose which items to syndhronise
Oipen Syndwonisation View and perform the synchronisation

Perform the syndhronsation but don't swatch views

| [ cancel <<Back | Mext Funsh
| LBk |

16. Click the Open Synchronisation View to let me choose which items to
synchronise option button (if necessary).

17. Click Finish.

The Synchronisation view is refreshed and AddNumbers artefacts are displayed.

© Copyright IBM Corp. 2001, 2012

34



(&) FIT Demo - addNumbers - [EM Rational Integration Tester [E=NE)

Fle Edt Froject Toos Windww Help

sEcAa>+0BX 00 -Fo-2Fac]
;MHQIBI

b General ~ [[jorade - FEsAP + [E]Software 86 ~ BHTIBCO » Qaweb - | G B

8 x

Path Status Source ,
E- ). Synchronisation Sources | 1
£ [¥] & wsoL
&~ W |l Logical
= [ 4 wsDu
[ G AddumbersPort Molocal copy exists [AddNumbersService)...
[¥] B additon Molocal copy ewists  Addiumbers faddition
B[] L Physical .
~ [V G hitp localhost:8083 Molocal copy exists  AddhumbersService/...

B Logical view | [ Phsical view | 98, Synchronis.. | @ Schema Lty | ') Data Models | 4 Rule Cache | @) Ervironmen. )

18. Ensure that the addNumbers check box is selected.

19. Click the % button to create a local copy in Rational Integration Tester of the
AddNumbers artefacts.
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After synchronization is complete, the status of all AddNumbers artefacts should
change from No local copy exists to In sync.

| () RIT Demo - addNumbers - IBM Rational Integration Tester [F=SEEs)

File Edt Fropect Tooks Window Help

vEca++2nX00-Blo-2Faoc]

®wianal
b cenerad - [(Diovade ~ Zosap - [B]sohwareac - BB - Gwer - |G B S B B i
Path Status Source |
- i Synchronisation Sources
B (V] & WShL
- [# |l Logical
- F M wsoL
[¥] Ga AddNumbersPort {nsync AddHumbersService/...
] B additon Tn sync AddHumbers addiban
B[ |J Physcal
[¥] G hitp localhost:8083 In syne nddiumbersSencal...

B Logicel View | [ Physical view | ¥, Synchronis.. | (@ Schema Lib..| ) Diata Models | 57 Rule Cache | (@) Environmen.

[ [<voTestcyce> [ananymous | |

© Copyright IBM Corp. 2001, 2012 36



3.2 Verifying WSDL Resources

To verify the AddNumbers web service that you have added to your project:

1. Click the Logical View tab.

Rational Integration Tester has created a service called addNumbers. Within the
service, an AddNumbers service component has been created based on the port type
in the WSDL. Within this service component, an operation called addition has been
created based on the name of the operation in the WSDL.

(£ FIT Demo - addNumbers - IBM Rational Integration Tester = B
Fle Edt Project Toos Window Hebp _
tEca+»+2nX00-Flo-2Fao)

LR Y T

Logical View 8 x

b General ~ ZEMal ~ [ Fes -~ BRI - [LlM5 - [[Jorade - THSap - [2] Software &G ~ i
L=

= WSsDL

3

AddNumbersPort

L L}

B Logical View | L] Phyceal view| B Synchronic.. | I SchemaLib,. | Y] Data Models | oy Rule Cache | @) Ervironmen
[ [<tio Test Cyce> [Anonymous | T

2. Clicking addition displays a dependency on the AddNumbersPort HTTP
connection, which is highlighted by a purple arrow.
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(@) KT Demo - addNumbers - I8M Rational Integration Tester T ol |
Fle Edt Projct Tods Window Heb
YEcA-+B0X00-Blo-2Fac]

@b General = AEMsl « [ Fles - QM - (L5 - (Diorade ~ Z;sAP - [ Software 4G ~

<

AddNumbersPort

l

-

L ]
| ¥F Logical view | [ Physical View| %, Syrchronis...| (@ Schema Lb.. | TE) Data Models | i Ruls Cache | @ Ervironmen.

||,}|¢Nu'rutc-.m> }mm ﬂ ST { SEMB.

3. Double-click AddNumbersPort.

The ports’s HT'TP Connection dialog box is displayed.
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() AddNumbersPort ]

HTTF Connection
A Cormsction to 8 Web Sarver. An HTTP Connection should be bound to & physical Web Server, "]

Propertes | Bndngs | Monitoring | Documentation | Recording Stud|

Hame | AddhumbersPort Parent...

Resource Path: | addiumbers/AddiumbersPort
Type: HTTP Connection

@

4. Click the Bindings tab.

The port should be associated with the environment created by the AddNumbers
web service.
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(2 AddNumbersPort [

HTTP Connection
A Cormacton to 8 Web Sarver. An HTTP Connection should be bound to a physcal Wisb Server. &

Ernvirorment Binding

NOTE: If you are using a different web service or if you want to use a
different environment, you will have to associate the port to the
desired environment manually. For information about this, refer to
IBM Rational Integration Tester Reference Guide.

Click OK.

Double-click addition.

The addition operation’s Operation dialog box is displayed.
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'@Wuion

Operation
Configure properties for ths operation,

!Hlnead:lhm

| Message Exchange Pattern | Stub | References | Recording Studio | Documentation | Change Management|

Pattern Rmﬁhﬂqir
Schema
Request 8 addhumbers

Reply | addhumbers

Binding
Transport G AddhiumbersPort

Message Type | Text
TP Propertes HTTP Headers|
Resource Name | faddhumbers
HTTP Method  POST

@

¥

Root [additon__INPUT__addition | | Browse... | [ Clear |

Root |addibon__OUTPUT__additorRes) | Browse... | [ Clear |

e )

-

w  [¥]Folow Redrects

(o) (s ]|

The dialog box enables you to view and modify the operation’s properties. For
example, the Message Exchange Pattern tab defines the operation as a request/
reply and defines the schemas for the request and reply messages and the transport

used to send the data.
Click OK.
Click the Physical View tab.

The Physical View is displayed.
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() RIT Demo - addNumbers - [BM Rational Integration Tester

YEcA>+B0X 00 -Bo- 2Fac]
AR LY

Physica View ax
GhGererd - Jemad - QRiBM - (G5 - [Diovade - ZTCAP - [3]Software - B TECO - ﬁ

#-Unconnected Resources
= subnet (127.0.0)
= B locabost (127.0.0.1)
& hitp locathost:B085

B Logical view | [ Physical view | %, Synchronis.. | i Schema Lib,. | ] Data Modeds | i Rude Cache | (@ Ervaronmen.|

[ [<MoTestCyde> [anonymous || T

An artefact called http localhost:8088 should be displayed. This is the HTTP
transport that Rational Integration Tester will use to send and receive messages to and
from the AddNumbers web service.
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3.3 Creating Tests

3.3.1

Tests can be created in two ways — from scratch or with a wizard that automatically
creates tests for you based on the containing operation’s message exchange pattern
(MEP). Both options will be illustrated in the following sections.

Creating Tests from Scratch

Follow the steps below to create (empty) tests from scratch:

1. Open the Test Factory perspective (F10).

2. Right-click on the addition operation and select New > Tests > Test.

Test Factory e
o QW BESE
: = Logical
| =% addMumbers
Mew 4 | ~ Folder
Governance » Tests ¥ ||,:“: Tesk M
Expand Stubs P e 4
Collapse Templates b | . Test using MEP
4 Promote ko ook IER et ¥ %4 Tests using MEP...
Docurnentation » r"*‘f Performance Tesk
| Refresh 83 Test Suite
e o s A i, o
i e ot s, .-/ * ’ it / , “”’ '/ N

When prompted, name the test “additionCheck”, then click OK.

A Send Request and Receive Reply action should be created.

Double-click the new test in the Test Factory tree to open it for editing.

In the additionCheck test editor on the right-hand side of the workspace, right-click
the Test Steps phase and select New > Messaging > Send Request.

NOTE: Actions placed in the Initialise and Tear-down sections of a test will
run, but these phases are only executed once when running multiple
iterations of a test (at test startup and completion). These sections are
typically used for one-time test operations, such as clearing database
tables or moving files.
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6.
7.

8.

Double-click the Send Request action to open it.

Ensure that the Transport is set to AddNumbersPort and the Formatter to HTTP
Message.

€ Send Request -NO TRANSPORT SELECTED- [addNumbers/additionZadditi. [E)[E))

& &

Send Request

Publish @ message and wait for a response to be received, This can then be validated ¥ o
accordingly.

Config | value | Store|

Transport IC‘ AddMumbers. .. | [ Browse... ] Formatter

% HTTP Mezsage w |

Message Head 5]
& = i . T S Y
x > e et _/‘-_._f”"/ x“‘“*-f.ﬂ-/.‘._.y”"/f «...a._.._./‘,/

In the message configuration area, ensure that the Message Type is set to Text, then
right-click on the text (String) node and select the Schema option.

B [ MessageType [Text v RE| &6 |m @
Message i Value i)
|| = 2y Text (Message) Process Children
|
| Contents b
Schema. ..
i
¢ PRule Cache b
a
1 Type 4
N A S . 'N'-uw-.‘_p-f ..*,_f“{"“f --.*-_/".v""'\'"u,) PP R
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9. In the first dialog of the Select Schema wizard, select the WSDL tab, select the
AddNumbers WSDL and select the addition_ INPUT_addition operation, then
click Next to proceed.

& S5clect Schema

Select a Schema or Format (Step 1 of 2)

£

Choose your Schema that you would like to apply to the selected node =
peevRLRIGX a -
7. %ML (Mo Schema Roots |
% Thiz group contaings all the W5DLs that can |
be used to create your SOAP and Web
Service message types. Operation | addition___INPUT___addition v|
. 2 addition__ INPUT__ addition (Element) ~
Mamespace Path Filters (Al + a 2 mid — —
o = @ B% tns:addition (Element) __
I Schemas Mg wming: tns (Attribute) v
E--fj Files < I 3
=+ External — =
EHC_) o Binding Properties |
|?f Integra E'"L::_) GHData Binding |AddNumbersPortBinding w |
|E OFAC B ~ Naddriumbers (WSDL)
e SOAP Version |SO.¢\F‘ 1.t w |
SOAP Address |htl:p:;";"demos.greenhat.mm:BOBS}addNumbers w |
SOAP Action  |Add |
Content Type |textfxm| |
SOAP Body | Document Literal w |
Mamespace | |

Cancel

10. In the next window, ensure the Include Text nodes option is enabled (ticked) in the
Content pane, then click Finish.

The structure and content of the message body will be updated according to the

selected schema.

Message

% value

= (&) addition___INPUT___addition (Ele
= 12 tns:addition (Element) :

f- g xmins:tns (Attribute) ttp: ffendpaint. GH/

F_I@ argd (Element) )

.23 ety
argl (Element)
.23 )

s o kb kA
- % P Ve s
* m«.f““mx “{r\ g, et Y * J“*f [ T — s

Process Children
<addition___INPUT___addition><tns:a

REEERERE R
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11.

12.
13.

14.

15.

16.

17.

Set the values of the arg0 and arg1 text nodes to 3 and 4 (double-click the empty field
under the Value column and type in the values).

|_—1 -[3) arg0 (Element) ocess Children
L.123 (Text) 2
=2 arg1 (Element) ocess Children
L1 (Text)
S B D e e

Click OK to save your changes and close the editor.

Double-click the Receive Reply action to open it and ensure Reply to is set to Send
Request 1.

Apply the same schema to the message (as described in steps 8 through 10), except
this time choose addition__output__additionResponse operation.

Enter “7” in the return element text node, which is the sum of arg0 and argl.
- xmins:tns (Attribute) ttm:ffendpnint-GHf
=3 return (Element) alidate Element Children
ion |.r33: Uext} [

M, — e ke A bk B bt YN P T S .--I

Click OK to save your changes and close the editor.

Save the project (click bl or press Ctrl + S) and the test is now ready to run.
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3.3.2

Creating Tests using MEP

An operation's Message Exchange Pattern (MEP) defines the pattern, schema, and
binding for messages that are exchanged by the operation. This information is used
by the MEP wizard to quickly create tests.

You can create a single test using an operation’s MEP, or multiple tests. The singular
option quickly creates one test that you can populate and run, while the multiple
option creates a number of structural tests according to content combinations that are
based on the schemas defined in the WSDL. The MEP wizard can populate the tests
with a variety of test data (for example, random data values, constants, regular
expressions, and so on) that is defined by the schema.

The following example illustrates how to use the MEP wizard.
Open the Test Factory perspective (F10).
Right-click on the addition operation and select New > Tests > Tests using MEP.

The Create Tests wizard is displayed. The first window of the wizard enables you to
configure the binding properties for the request and reply messages.

# Create Tests for Operation addition

Binding Configuration
Please select the bindings for the message.

Request Binding Properties

Binding IAddNumbersPortBinding ¥
SOMAP Version |SOAP 1.1 |
SOAFP Address Ihttp:J’fdemos.greenhat.cnm:BDBB,,'addNumbers w |

SOAP Action | Add |

Content Type !textfxml |

SOAP Body IDov:ument Literal w |

Mamespace | |

Reply Binding Properties

Binding |.ﬁ.ddNumbersPortBinding w
SOAP Version |50AP 1.1 v
SOAP Address iht'n:u:ffdemos.greenhat.com:SDBB;’addNumbers w

Content Type itextfxml

SOAP Body |Dor:ument Literal w

1
|
1
|
|
SOAP Action | Add |
|
|
|
|

Mamespace |
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3. Click Next to proceed as we do not need to change the message bindings.

The Structural Configuration screen enables you to set the number of occurrences
for each message element (0 through 7) and select the desired combination option for
generating tests.

E,FT Create Tests for Dperation addition [EJ

Structural Configuration

Please select the range of occurrences of elements to be induded by editing the value in the
Occurrences column.

Message Min - Max Qccurrences
=i~ @ addition__ INPUT___ addition {Element])
= % tns:addition (Element) ] 1
"B xmins:tns (Attribute)
=2 arg (Element) 1-1 1
L-123 (Text)
=2 arg1 (Element) 1o 1
o123
el {'I'E](‘t}
Options

() Every Combination

() Minimum number of combinations

<< Back ][ Mext =3 ]

¢ If Minimum number of combinations is selected, at least one unique element
will be generated in a message for each occurrence, but only enough tests will be
generated to satisfy the highest single occurrence value (that is, if the most
occurrences for any element is three, then three tests would be generated).

e If Every Combination is selected, a test will be created so that every unique
combination of occurrences is satisfied (that is, if one element specifies two
occurrences and another specifies three, then six tests would be generated).

4. Leave the default number of occurrences and combination options, then click Next.
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The Contents Configuration screen allows you to select the type of content to be
populated in the text nodes of the message.

EFT Create Tests for Operation addition [EI

Contents Configuration

Flease select the type of contents to be used by selecting one of the options in the Type
column, Enter a value in the Value column for relevant types.

Message Type Value
= [2) addition___INPUT___addition (Element)
= 3 tns:addition (Element)

Constant w4
v

Options
(") Every Combination

() Minimum number of combinations

[ << Back ][ Mext == ]

For the arg0 and argl text fields, change the type to Constant and enter values of
“4” and “5”, respectively.

Click Next to proceed.
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A summary is displayed, showing the number of tests that the wizard will create.

E‘T Create Tests for Dperation addition E]

Summary
Tests will be created with the follawing configuration.

Statistics
Structural Tests; 1
Contents Combinations: i
Total number of tests to create; 1
With Tests

{(®) Do Mothing () Add to suite () Create new suite

Suite | E

7. For this example, select Do Nothing under With Tests to simply create the tests.

NOTE: The MEP test can be added to an existing test suite or added to a new
test suite, as described in Create a Test Suite with the MEP Test
Wizard.

8. Click Finish to close the wizard and create the tests as specified. You should see a
new test called “Test” with pre-populated test data in the messages.

9. Rename the test “additionCheckMEP” (right-click and select Rename, or select the
test and press F2). You can double-click the new test to open it for editing,

NOTE: The response message has not been populated with an expected value.
The test repair wizard will be demonstrated in the next section to
remedy this.
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3.4

3.4.1

Running the Tests

Tests — regardless of how they are created — are executed in the Test Lab perspective.
This section describes how to run the two tests that were created previously.

Running the additionCheck Test

Follow the steps below to run the test made from scratch, additionCheck:

Navigate to the original WSDL URL and ensure that the sample web service is still
running,

Open the Test Lab perspective (F11) and select the additionCheck test.
Right-click the test and select Run, or press F5.

While the test is running, the Task Monitor and Console will provide execution
details. Once finished, the Progress bar should turn green and show “100%7, and the
Status of the test should be “Complete”. In the Console, you should see a message
indicating that the test has passed.

#' GH Tester 5.2.0 - addMumbers
File Edit Project  Tools  Window  Help

US>k BBX 00 Q- sFlac) itesalal
ol

Test Execution o Task Monitor

ueB s Jroti®=ms=;

* Logical | Type Task Progress Status
- addMumbers bersfadditionfadditionCheck| 100% | Completed
=3 addition
=-{2#] Tests

5—---5”.?' additionCheckMEP § &8 | E& B
|<terminated> addMumbers/addition/additionCheck

[11:38:14.705 2010/04/03] Initialising...

[11:38:14.705 2010/04/03] Using envircnment: addNumbers
[11:38:14.705 2010/04/03] Starting main test steps
[11:38:15.046 2010/04/03] Receive Beply:"Text™ using schema "]

[11:328:15.056 2010/04/03] 1 iteraci

|

on completed succeasfully

The Task Monitor shows the status of all current and previous tests, and the Console
displays the detailed execution results for the currently selected run. If desired, you
can remove selected test runs from the Task Monitor with the Delete icon =, or
clear all runs with the Delete All icon &=a.
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3.4.2  Running the additionCheckMEP Test
Follow the steps below to run the test made with the wizard, additionCheckMEP:
1. Run the test in the same way as described in Running the additionCheck Test.

The test should fail (that is, not pass validation) because the value returned in the
response does not match the expected result — remember this value was left blank.
The following errors should be displayed in the Console for the Receive Reply action:

The expected value is not valid. Integer fields can only contain...
Expected value ", found value 9" (Action = "Equality')

The test, however, can be repaired so that it passes the next time it is run.

2. Click the "Expected value..." line to display the View Message Difference window.

E “Text” using schema “Text" imeout 5000ms [addNumbers/addition/additionCheckMEF]: 1 errors E]@l@l
View Message Differences
View differences between the expected message and the actual received message., %

L4 EE B &

Expected Header Received Header

@ (Message) % {Message) ot
%, StatusCode = 200 (String) =
"t ReasonPhrase = OK (String)

< 3|« | 3
AV

Expected Message Received Message
: TS = MUt/ /ENapoint. GH] (ATTIDOTE]

Z =TTt //ENapoINT. GH/ (ATTIDUTE]

& return (Element) return (Element)
i IZ_3i (Text) - 123| 39 (Text) v

4 | Ll 5 | | >

The expected wvalue is not wvalid. Integer fields can only contain numeric values in the range '-2147483648" to
"21474B3647", &g "563". pating point numbers will not be rounded to the nearest Integer wvalue. (Action =
"Equality™) -/textfaddition OUTPUI__ additionResponse/tns:additionResponse/return/{}

Expected value ound value "9" (Action = "Egquality™)

-/text/addition OQUTPUI__ additionResponse/tns:additionResponse/return/{}

b3 b
& Error I:l Modified: 1 I:l Added: 0 - Removed: 0 I:l Ignored: 11

’ fg Overwrite expected field ] ’ [a-2* Replace with regex match ] ’ @ Disable field validation ] ’ @ Enable field validation ] [ fé Qverwrite expected message

7 [] Ask whether to store action as a rule in the cache

3. Select the highlighted line in the expected or received message to see error details.

4. From the available options, select Overwrite expected field and close the window.

NOTE: For information about the available repair options, refer to IBM
Rational Integration Tester Reference Guide.

5. Run the test again by clicking the Launch again button £ in the Task Monitor and
the test should pass.
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3.5 Creating Test Suites

Test suites are used to run sets of tests and test suites. For example, if you have a set
of regression tests to run, you can group and run them together in a single test suite.

The following sections illustrate two different ways to create test suites:

e  Create a Test Suite Manually

e Create a Test Suite with the MEP Test Wizard

3.5.1 Create a Test Suite Manually

The steps below illustrate how to create a very simple test suite that will run both of
the tests that were created earlier.

1. Open the Test Factory perspective (F10).

2. Right-click on the addition operation and select New > Tests > Test Suite.

Test Factory oo
W - HEB R ERE R E|S
* Logical
=9 addiumbers
e b
Governance ] Tect
Expand Stubs AR e
Collapse Templates Test using MEP
Tesk Data
Promoke to roak Tests using MEF. .,
Docurmentation » Performance Test
Refresh Test Suite

s S i
T TR b .;_‘.v"" b, f f JJ/‘
.

3. When prompted, name the suite “additionCheckTestSuite”, then click OK.
4. Double-click the new test suite to open it for editing.

5. In the suite editing window to the right, double-click Scenario.
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The Scenario Editor is displayed.

# Scenario Editor %]

Cunﬁg| References I: Data Dr :-il F':rl]b;é:

MName IScenariD |

Environment | & addrumbers w |

[ ] Check environment before executing tests

[ ] Run tests in parallel

di - E—— e
[ oK ][ Cancel ]

6. Under the Config tab, select the addNumbers environment and click OK.

7. Add the additionCheck and additionCheckMEP tests to the suite by dragging

them from the Tests folder, or click the Add Tests icon 7 and select the tests from
the project resource dialog.

{8} additionCheckTestSuite* 4px

| Test Suite

Test suites allow you to group tests, run profiles and performance tests together as a unit to gﬁ;}
make it easy to test run all the tests for a particular release of a project. Test suites can be
run interactively, from the command-ine or using Ant,

Config | Documentation |

WS A v BB

| Resource Continue on Fail
----- 5 ﬂf addMumbers/addition/additionChedk
5----*;':‘;3r addMumbers/addition/fadditionCheckMEP

8. Save the project (click ksl or press Ctrl + S) and run the suite (right-click and select
Run, or select and press F5).

The Test Lab is opened and the suite is executed. The suite will run both tests, and
you should see all three items (the suite and the two tests) pass.
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3.5.2

Create a Test Suite with the MEP Test Wizard

Earlier (in Creating Tests using MEP) we created a test based on an operation’s
message exchange pattern using the MEP wizard. In the last step of the wizard, you
have the option to simply create the tests, add the tests to an existing test suite, or
create a new test suite that contains the created tests.

The following steps illustrate how to create a new test suite using one or more tests
created from MEP:

Return to Creating Tests using MEP and carry out steps 1 through 6, then return to
this section and proceed.

The MEP wizard summary should be displayed, showing the number of tests that the
wizard will create.

# Create Tests for Dperation addition %]

Summary
Tests will be created with the following configuration.

Statistics
Structural Tests: 1
Contents Combinations: 1
Total number of tests to create: 1
With Tests

(*)DoMothing () Add to suite () Create new suite

Suite | E

2. Select Create new suite under With Tests to create a new test suite that contains the

test being created (Do Nothing simply creates the tests from the MEP wizard and
Add to suite will add the new tests to an existing test suite, selected by clicking
Browse and selecting the desired suite).
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Provide a name for the new suite in the Suite field.
Enable any of the desired execution options under the suite name, as follows.

* The Run suite on Finish option will execute a new or existing test suite when
the MEP wizard closes.

¢ The At the end... option will overwrite expected messages in any executed tests
with the messages that are received.

Click Finish to close the wizard and create the tests and test suite as specified. You
should see a new test called “Test” and a new suite (with the name that you specified)
containing the new test.
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3.6

Viewing Test Reports

The Results Gallery enables you to view summary and detailed coverage, error, and
performance reports for tests and suites that have been executed in the project.

NOTE: Test suite results can only be stored and viewed if the connection to
the project database has been established properly. For more
information, refer to IBM Rational Integration Tester Installation Guide.

Follow the steps below to view reports for the suite that was executed earlier.

Open to the Results Gallery perspective (F12).

The additionCheckTestSuite suite should already be selected in the Resource field.
If not, click Browse and select it from the project resource dialog;

If the suite has been executed more than once, you can select the desired execution
instance from the Instance field.

Ensure that the Reports tab is selected to view a summary report of the selected suite
and execution instance.

f,FT addMumbers - GH Tester

File Edit Project Tools  SWindow Help

MR OAS B 0% 00 - aFlac] RA R Y
Test Results nox

Resource {8} addtionsuite | [ Browse,.. | | Clear ] Instance | 16-Sep-2010 0:28:23 : addNumbers v
2 ) B

Resource Failed

- .

ditionChe
TIBCOBV Performance | webMethodsErrors | webMethods Coverage ods Performance

Reports | console | mMotes | 5CA Coverage | BCO BW Errors B\ Coverage |
HE D2 i
Template: @ !Detailed Report | [ Browse... ]

E

I GH Tester Summary Test Suite Report
> ) |
;$ \A Scenario: Scenario
- Environment: addMumbers
Overall Status: Failed
GREFNMHAT  cectmems oo .
- | >

IAnonymous '_ JOME [ 495MB
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5. Under the Resource column in the suite summary table, select the additionCheck
test to view a detailed report of its results.

\ GH Tester Detailed Test Report

$ ‘ Version: 511

Environment: addhumbers
Test: addMumbersfadditionfadditionCheck

GREENHAT

Exec Time (ms); 2719

Start Time: 2009-04-08 1512289614 Errors: a
End Time: 2009-04-08 1512233398 Warnings: o

Summary
Executed Start Time End Time Exec Time (ms) Status
Send Reguest: "addition__ INPUT___addition” using sch  15:12:29.634 151229644 10 Passed
Receive Reply: "addition_ OUTPUT __ additionRespons  15:12:33.380 151233.380 0 Passed

Environment

Mame:  addhumbers

Test Steps
Start Time: 151229634 End Time: 15:12:33.392
Exec Time (ms): 3758 Hostld: JDGebickilap

Send Request addmon _INPUT___ addition” using schema "addMumbers” via "AddNumbersPort”

Start Time: 15:12:29.634 End Time: 15:12:29 644

Exec Time (ms): 10 Error; nia

Transport: AddiumbersPort  Farmatter: GH Text
Header Message

T /.,f-;-

BnDetails 1 e T e o -
/u,tl _/all.a.../‘/’ > s - /‘\f st g — _./// S

The detailed test report is displayed, including the overall status of the test, any errors
and warnings that were generated, execution times, and the detailed results of the
Send Request and Receive Reply actions in the test.
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Data Validation

Contents

Overview

Exercise

This chapter provides an
overview of data validation in
Rational Integration Tester,
how it works, and how to
configure it.
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4.1

Overview

Data validation has been used throughout the exercises that have been illustrated in
this guide. When validation is enabled for a selected field, the returned value is
matched against the expected value.

Validation can be enabled or disabled for a message field by selecting or clearing the

check box in the # column for that field, under the Config or Assert tab of the
message editor.

Validation can also be controlled by enabling or disabling the Equality option, under
the Validate tab, of the field editor (available by double-clicking a message element).
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4.2 Exercise

The following exercises illustrates how validation can be enabled or disabled for
individual message fields, and the effect it has on whether or not the test passes.

1. Open the Test Factory perspective (F10)

2. Double-click the additionCheck test to open it for editing in the Test Factory
perspective (F10).

3. Open the Receive Reply action and note the checked box in the validation column for
the return text node.

E IEEEEE &

e

T2 (rext) B | |

P W DT OV WO e T W N

4. Change the value of the node to any other number (that is, something that does not
equal the sum of arg0 and argl in the Send Request action), then click OK.

5. Save the project (click ke or press Ctrl + S).
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6. Run the additionCheck test in the addNumbers environment and the test should
fail due to a validation error, as shown below.

Task Monitor Box

B0l ==B ]

| Type

Task Progress Status

Completed

:{termin ated= addMumbers/addition/additionCheck

|[12:36:
|[12:36:
[[12:36:
[[12:36:
;[12:3 -

B

28.958 2008/04/10]) Imitialising...
28.858 2008/04/10] Using envircnment: addfumbers
28.959 2009/04s10] Starting main teat ateps
29.740 2009/04/10] Receiwve Reply:"addition  OUTPFUT _ additionResm
29.740 2009/04/10] 1 iteration completed, 1 iteration failed (1)
Logging summary: Info (0}, Warnings (0}, Errors
Cwerall statuzs: Failed
el

[t NI NI i gl N M N N

R =

The specific error for the Receive Reply action would be something like the following:

Expected value 99", found value "7" (Action = "Equality')

7. Open the Receive Reply action again and clear the check box next to the same field to
disable validation, or double-click the (Text) node and disable the Equality action in

the field

NOTE:

editor.

If desired, as illustrated previously, you can disable validation in the
View Message Differences dialog (see Running the
additionCheckMEP Test).

8. Click OK in the Receive Reply editor to close it and save your changes.

9. Run the test again in the same environment and it should pass.

NOTE:

In this example, the Equality action was used on a message field to
validate the response, but numerous actions are available (for example,
Xpath, Regex, Schema, Length, and custom validation).For more
information about other validation options, refer to IBM Rational
Integration Tester Reference Guide.
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Test Data Sets

Contents

Overview
Creating Data Sources
Adding Log Actions to Tests

Configuring Tests

This chapter provides an
overview of how to create data
sets that can be used by
Rational Integration Tester test
resources to load test data
dynamically.
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5.1

Overview

So far, all of the data used in our example tests has been hard-coded. A more practical
approach to testing, however, would be to decouple the tests from the data. One of
the more common requirements of functional testing is to run a test through several
iterations with different data being used each time. To do this, you will need to use
test data sets. Data sets, along with the Iterate Test Data action, can be used to map
test data into tags that are used to populate data fields in a test.

Test data can be supplied to Rational Integration Tester from four types of sources:

Files (comma separated and fixed-width)
Microsoft Excel spreadsheets
Database queries

Directory (a set of files containing XML or other data)
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5.2 Creating Data Sources

For our example, we will create a comma separated file that contains the data we will
utilize in the additionCheck test.

1. Create and open a new text file and enter the following data in it:

arg0,argl
2,6
3,3
1,8

The fields in the first line — a7g0 and arg! — represent the column names.
2. Save the file as data.txt to your local drive.

3. In the Test Factory perspective (F10), right-click the addition operation and select
New > Test Data > File Data Source from the context menu.

4. Enter “addNumbers” for the data source name and click OK. The properties of the
new data source will be opened for editing to the right.

File Data Source
Configure this simple data source to use data from flat files as tag values in tests, @

File Mame Browse...

() Delimited () Fixed Width
Format Configuration

A row of the file contains column names

By ognbetrechmmen (5. | ;i g pirnsse

5. Click Browse next to the File Name field and select the data file you just created.

6. Leave all of the other settings as they are and click Refresh at the bottom of the data
source editor — preview of the data in the selected file is displayed.

Preview (max 25 rows)

argid argl
|2
13 3
11 a
) o I U o L R N o O I o T B i

7. Click b or press Ctrl + S to save the new data source.
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5.3

Adding Log Actions to Tests

Before configuring the test to use the new data source, we will add a Log action that
will display the results of adding the arguments in the console.

In the Test Factory perspective (F10), double-click the additionCheck test to open it.

Right-click the Receive Reply action and select New > Flow > Log to add a log
action.

Double-click the Receive Reply action and click the Simple Editing View [ icon
in the message editor.

Double-click the Store field next to the Text field (under the return element) and
enter “return.”

Press Enter when finished.

| Message Type |Text L | I@IEA ;ﬁj A | iﬁ5|5|5| .
Message i Value i) @ Store i@
|| =- % Text (Message) Validate F T
=% text (String) {Document-Liter<addition__ OU ]
= (2 addition__OUTPUT__ addifValidate Element 0
[
[
[]
[1 [return

This will create a store action that will store the results of the field in a tag named
%% return%%b.

Click OK to apply the change and close the Receive Reply action.
To log the iterations as they are processed, open the Log step.

Enter “The response is: 7, then right-click at the end of the line and select Insert Tag
> Test Scope> return.
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9. Now add “for iteration step” to the end of the line, then right-click at the end of the
line and select Insert Tag > Built-In > TEST > ITERATION > NUMBER.

The Log step should now contain the following text: The response is %%return%%o
for iteration step %% TEST/ITERATION/NUMBER%%

% Log -NO MESSAGE DEFINED- [addNumbers/addition/additionChe... [Z][8][%]

Log
The log actions enables you to output messages to console and a logaging file. @
Role iInﬁJ w !
Qutput File | W i [ Browse. .. ]
File options
Output Message:
The response is: %%return®e% for iteration number & 3.TEST TTERATION, MUMBER 32 %
[ ok ] [ Cancel ]

10. Click OK to save the test action and return to the Test Factory.
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5.4

Configuring Tests

Now that the test data set is pointing to the new data source (our simple text file), we
can configure a test to utilize the data that the source contains.

In the Test Factory perspective (F10), double-click the additionCheckMEP test to
open it.

Double-click the Send Request action to open it.

Right-click on each of the text nodes of the arg0 and argl elements and select
Contents > Quick Tag — click Yes when prompted to overwrite data.

% xmins:tns (Attribute) ttp: f/endpoint. GH/

EIEIEEE

1
El---,% argl {f Contents ] ' Edit
i.123 {Te i
i ;
Rao b CQuick Tag
“hile Cuick Tag using Path

Mark as "Repeating" | Field Actions 4

rorm— e e SO S e SOV S T P S s

Click OK when finished.

Open the Receive Reply action.

On the return text node, either disable validation or replace the Equality action with
the Regex action and enter “\d” to match the expected result, then click OK.

o

Mame
Type

T
T
o
)
g
i

Action Type | Regex b |

Description | |

\d

Document | 5 | [ Browse... J

Result Ih’ue | [ Test |
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7. Right-click the Test Steps phase and select New > Flow > Iterate Test Data.
The new action should be created below the existing actions.

8. Select the Send Request, Receive Reply, and Log actions (using the Ctrl or Shift key)
and drag them on to the new Iterate Test Data action.

The actions should now be inside the Iterate Test Data action, as shown below:

----- 1 initialise

El'a\, Test Steps

Eif:l terate Test Data

' ----- .@’ Send Reguest:"addition__ INPUT___ addition™ uging =chema "addMumberz” via "AddNumberzPort”
' f‘@- Receive Reply:"addition__ OUTPUT___ additionRezponze” uging schema "addMumbers” timeout Omz
b @ Log:The rezponze iz %%return%%

Y o il PR o ¥ g ¥ N PR NP o e TR UE o o FIVEPIIY jan

9. Double-click the Iterate Test Data action to open it for editing.

10. Under the Config tab, click Browse next to the Test data set field and select the
addNumbers data set from the project resource tree.

11. Select the Store tab to verify the mappings from the data set to the test tags.

71, Iterate Test Data [addNumbers/addition/additionCheck]

)
E
=

Iterate Test Data
Iterate over a test data set l‘:]

| Canfig | Filter | Store

Tag name Data

argl i argl

argld % argd
return Il Mo mapping

[ Ok H Cancel ]

NOTE: The return node is unmapped since there is no such column in the
test data set.

12. Run the additionCheck test.
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The Iterate Test Data action iterates through the data in the data set and substitutes
the tags according to the defined mappings. The test should pass and the results
should be written to the console by the Log action.

The responae is: 8 for iteretion number

] The response is: & for iteration number 2

eoelve Beplv:"Text" using 3achema "IText”

The regponse ig: 9 for iteration number 3
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Functions and Decisions

Contents This chapter provides an

Overview overview of how to use
functions and decisions in
Rational Integration Tester.

Exercise
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6.1

Overview

A fundamental requirement for some tests is to apply logic that tests something and

takes alternative actions depending on the outcome. One of several built in or custom
functions in Rational Integration Tester can be used to apply the logic, and a Decision
action allows you to create one or more expressions that evaluate the outcome of the
function. Two possible execution paths can be taken from the decision.

In this chapter we will create a trivial example that will test the value contained in a tag
and generate an output a message to the user if the value is greater than 100. The first
part of the test will prompt the user for a value and store it in a tag. This test will use
the User Interaction action to solicit a response from the user. User interactions can be
useful for debugging, as you can use them to display tag values at any point during the
execution of a test.
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6.2

Exercise

The following exercise creates a new test and uses a function and the User Interaction
action to evaluate the results of user input.

Open the Test Factory perspective (F10).
Click on the addition operation and create a new test called “Decision”.

Double-click the new test to open it for editing, then right-click the Test Steps phase
and add a User Interaction action (INew > General > User Interaction).

Double-click the new action and add the following message in the Message for user
tield: “Please enter your number”

Tick the box next to the Request input from user option.

& User Interaction -NO MESSAGE DEFINED- [addNumbers/addition/Decision] [=][E)fE)

User Interaction

Enable the user to interact with the test as it runs. A dialogue will provide information the user @_
and prompt for a response,

@_ User Interaction | @ Store Lser Inpu1-:;

Message for user:

Please enter your number

Options

Reguest input from user

Reply choices; | K [ Cancel w |
Store reply choice: | w |
Maximum wait for response(ms) [0=Infinity]: II:I __

[ ok ] [ Cancel ]

6. Select the Store User Input tab and click New to add a store action.
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7. Rename the default tag (newTag) to “number”.

& User Interaction -NO MESSAGE DEFINED- [addNumbers/addition/Decision] ==

User Interaction

Enable the user to interact with the test as it runs. A dialogue will provide information the user @.
and prompt for @ response.

! @. User Interaction | D Store User Input

Stare |

Store copy of field in tag 'newTag'

| Pinvew || 3 pelete || [ clone |

Action Type |Cn|:ly o |

Description IStorE copy of field in tag 'newTag' |

Tag |number| v |

[ ] Append to list of values

8. Click OK to save the changes and return to the test editor.

9. Right-click the User Interaction step and add a Decision step to it (New > Flow >
Decision).

E‘f— addMumberzs/addition/Decizion

Elek,, Test Steps

10. Double-click the Decision action to edit it.
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i
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11. Click Add to add an expression.

12. Right-click in the empty expression field and select the Select Function > Assertion
> Less than option.

Expressions
ed* Seleck Function b m Assertion b |l om0
)| Insett Ta b Maths ] |
9 ? =g Equals
Skring b
Dther p |[BFF Greater than
[32* Greater than or equal
¥ Lessthan
R
[aa* Less than or equal
i st & 3 4
- —'uff ! _A-.“""‘ _.-i".f_f _A-'_._f\',f - 'M'nl-_n.:lu.-r"‘* ./f’ Mt _’*f‘ o

13. Select the first expression and right-click to insert the number tag (Insert Tag < Test
Scope > number).

Expressions
w anerrt
[ Select Function  »
| & Insert Tag ] | Mew, ..
Test... W Enwironment 3
| g] Test Scope ¥ m @) number
2l Builk-In 2 hy

f“f'f‘ IIIIIII - L T P P

o
T R a-f/ o

o i
P Sl

S —

14. Replace the second expression with “100” and the expression should read as follows:
1t (%%number%%, 100)

15. Add User Interaction actions to the True and False paths to display the correct
message.
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The completed test sequence should look as follows.

54 addNumbers/addition/Decision

----- 1 Initialise

o,

> @_ =zer Interaction:mes=age "Please enter your number”, store user input inte "number”
r—:iﬁ? Decizion: k(% %number® %, 100}

EIL] True
-~ [3], user interaction:message "OK, %%number%%% is less than 1007
=] False
@_ User Interaction:meszage "Mot OK, %e%number¥%% iz not less than 100.7
----- ‘l, Tear-down
5 s st s o Posnnt s

16. Save the project (click k4 or press Ctrl + S) and run the test.
You will be prompted for input.

17. Enter a number less than 100 (for example, 66) and click OK.

@ User Interaction - teration (1)

? y Please enter your number

Input |66 |

[ Ok H Cancel ]

The number will be evaluated and the result is displayed.

@ User Interaction - Iteration (1)

\?r) QK. 66 is less than 100!

[ oK J[ Cancel ]

P
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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

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. See also Message.

Message A unit of information made up of a header consisting of metal]
information and a body consisting of the message data.

Host The computer on which a software process runs.

Publish-Subscribe

Transport

Publishing

Subscribing

Server

JMS

JMS Topic

JMS Queue

A messaging paradigm for efficient one-to-many communication
in which one process (the publisher) sends information to zero or
more other processes (subscribers).

Informally, the messaging software in use. For instance, TIBCO
EMS, TIBCO ActiveEnterprise, IBM WebSphere® MQ (JMS).

Making a message (data) available on a message channel.

Receiving a stream of messages (data) on a given message
channel.

A host computer on a network shared by more than one user.

Java Message Service, a J2EE technology. Several
implementations of JMS exist, for instance IBM MQ and TIBCO
EMS.

The JMS equivalent of a subject, used by JMS providers to
implement Publish-Subscribe messaging paradigms.

A JMS Queue is normally used for one-to-one messaging.
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Term

Description

TIBCO Rendezvous

TIBCO AE Message

Subject

A software toolkit for creating distributed applications that can
inter-operate with TIBCO servers and applications on a TIBCO
network. The product includes a communications daemon and
APIs that define protocols for publish/subscribe and request/
reply data distribution and exchange. It uses the subject-based
addressing™ messaging technique for data delivery, and defines
rules for supported subject naming formats.

A TIBCO (Active Enterprise) proprietary format for messages
contained within the TIBCO Repository

A user-defined, meaningful name for identifying messages on
transports. For example, the subject EQ.IBM might identify all
pricing data about IBM stocks, while EQ.IBM.N might identify price
data from the New York Stock Exchange only.
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Notices

This information was developed for products and services offered in the US.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 uset'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.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, 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 1S” 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 countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other

countties.

Java and all Java-based trademarks and logos are trademarks or registered trademarks
of Oracle and/or its affiliates.
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