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About this Publication

Contents

Intended Audience
Scope
Typographical Conventions

Contacting IBM Support

This guide describes how to
configure and run IBM®
Rational® Integration Tester
with the TIBCO messaging
plugin, supporting TIBCO
Rendezvous messaging (“plain”
TIBCO Rendezvous messaging
and TIBCO ActiveEnterprise
(AE) formats), TIBCO EMS
messaging, and sending and

recetving AE messages using
TIBCO EMS.

This guide also shows you how
to create a Rational Integration
Tester project from a
BusinessWorks 5 project.
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Intended Audience

This document 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.

Scope

This document discusses the configuration and use of IBM Rational Integration
Tester alongside TIBCO technologies. If you wish to familiarize yourself with these
technologies, please refer to documents provided by the relevant companies or
individuals.

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.

Contacting IBM Support

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

© Copyright IBM Corp. 2001, 2012
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Requirements

Contents

TIBCO Rendezvous
TIBCO Active Enterprise
TIBCO EMS

TIBCO SmartSockets

The system requirements for
using the TIBCO messaging
plugin are the same as those for
installing and using Rational
Integration Tester. For
infirmation about this, refer to
IBM Rational Integration Tester
Installation Guide.

To enable support for all of the
supported Rational Integration
Tester transports, certain
TIBCO applications and
packages are required. This
chapter provides more
information about these
requirements.
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1.1

1.2

1.3

1.4

TIBCO Rendezvous

To use TIBCO Rendezvous messaging, Rendezvous v6 or later must be installed.

TIBCO Active Enterprise

To use TIBCO Active Enterprise messaging, one or more of the following product
sets should be installed and configured:

¢ TIBCO Integration Manager 4.0 (or later)
* TIBCO BusinessWorks 5.1 (or later)

e TIBCO TRA 5.x

e TIBCO EMS 4.x

TIBCO EMS

To use TIBCO EMS messaging, TIBCO EMS v4.x or higher should be installed and
configured.

TIBCO SmartSockets

To use TIBCO SmartSockets, TIBCO SmartSockets v6.x should be installed and
configured.

© Copyright IBM Corp. 2001, 2012 2



Rendezvous Transport

Contents This chapter describes the
Libraries libraries that Rational
Integration Tester needs to
work with TIBCO Rendezvous.
It also describes how to

Creating the Rendezvous
Transport

Configuring the Rendezvous

configure the Rendezvous
Transport

transport.
Sending RV Messages

Receiving RV Messages
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2.1 Libraries

Depending on the version of TIBCO Rendezvous in use, specific product libraries are
required. The following table describes the libraries that are required along with their
default location.

Rendezvous Version Library Default Location
v6 and 7 tibrvj.jar c:\tibco\tibrv\lib
v8.1 tibrvj.jar c:\tibco\tibrv\8.1\lib
v8.3 tibrvj.jar c:\tibco\tibrv\8.3\lib

NOTE: Default locations for the specified libraries can be modified using
Library Manager. For information about this, refer to IBM Rational
Integration Tester Installation Guide for more information.

© Copyright IBM Corp. 2001, 2012



Creating the Rendezvous Transport

The Rendezvous transport is created when you create a physical TIBCO Rendezvous
Daemon resource in Rational Integration Tester’s Architecture School.

In Architecture School, you can create a new resource in two ways:

e In the Logical View, right-click on a TIBCO Rendezvous Bus and select the Set
Binding in > [environment] > Create new TIBCO Rendezvous Daemon
option.

“®

Mew [

@1 open...

L

@l

|0 Set Binding in k ” @ Prod » ||Q Create new TIBCO Rendszvous Daeman 1
) &)

{ : to RYD 7500 [localhost: 75007

“F | Hide Dependencies »
“r | Edit Fileers.,.

. L
Moy IFPE N _._,/ g hathig P ]

NS G s i s
_/h."/ -_H"#L/“_.‘"_/"_.f

* In the Physical View, select the TIBCO > TIBCO Rendezvous Daemon

option.

M5 = [Z]Software aG + |[BTIBCO | Caweb + (O webMethods + | 4t |

B TIBCO Businessiworks TRA File

/host: 10025] %8 TIBCO EMS Broker

3 Topic ] } TIBCO iPracess Server

|Q TIBCO Rendezvous Dasmon [} |

Jient [localhost: 8080]

; ~ y
# F ./f W o _,._‘_,/‘*"" B il

b b b

.ff"'.,//‘ »* a

Each physical Rendezvous resource will represent a TIBCO Rendezvous transport
that can be selected and configured later on.
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2.3 Configuring the Rendezvous Transport

To configure a Rendezvous transport, double-click the appropriate TIBCO
Rendezvous Daemon resource in Architecture School’s Physical View.

TIBCO Rendezvous Daemon

Configure TIBCO Rendezvous transport messaging settings. Leave service, netwark Q
and daemon blank for system values,

Config | Probes | Documentation

Name | Airline RV1 |

Transpart Type |F‘.1-' w |

Reliable RV

Service | |

Metwark | |

Daemon | |

[ Ok ][ Cancel ]

If desired, enter a name for the transport in the Name field (to help identify it when
multiple Rendezvous transports are available).

Next, select the connection type from the Transport Type menu. The Rendezvous
transport provides support for plain (reliable) RV, Certified, and Distributed Queue
connections to the daemon process. See Plain RV, Certified Messaging, or
Distributed Queues for more information.

NOTE: All of the configuration fields support the use of tags, which can be
entered manually or by selecting them from the context menu.

NOTE: You can test the connection parameters at any time by clicking the
Test Transport button.

© Copyright IBM Corp. 2001, 2012 6



2.3.1 PlainRV

The plain RV transport must be supplied with the basic connection parameters to the
Rendezvous daemon.

Reliable RY

Service | |

Metwork | |

Daemon | |

Service The service name, number or default entry that the daemon
should listen on.

Network  Specifies the network interface that the daemon should connect
on.

Daemon Tells Rational Integration Tester how to connect to the
Rendezvous daemon.

© Copyright IBM Corp. 2001, 2012 7



2.3.2 Certified Messaging

To send and receive messages using the certified delivery features of Rendezvous,
Rational Integration Tester utilizes a Certified Messaging (RVCM) transport. Certified
Messaging requires the same RV daemon connection settings (see Plain RV), as well
several additional options (for example, a ledger file for saving tracking details).

Certified Messaging

Mame

Relay Agent

Ledger File

[]synchronise Ledger [ ] Require Old Messages

Name

Relay Agent

Ledger File

Synchronise Ledger

Require Old Messages

The correspondence hame used to identify this RVCM transport to
other RVCM transports (mandatory).

Specifies a Relay Agent that is used for certified delivery when
persistent correspondence is only connecting to the network
intermittently.

Specifies the location of the optional file where all the
correspondence between RVCM transports is stored.

Forces any operations in the transport daemon that update the
ledger file to block until all data has been written to the file.
Otherwise, all changes are written asynchronously.

Saves all messages sent to the ledger file. In this case, an RVCM
transport could use the message history to continue interrupted
operations (for example, in case of a network failure).

NOTE: Additional information about these parameters can be found in the
TIBCO Rendezvous documentation.

© Copyright IBM Corp. 2001, 2012



2.3.3

Distributed Queues

To configure a transport as a member of an RVCM distributed queue, additional

parameters are required in addition to the same RV daemon connection settings (see
Plain RV).

Distributed Queue

Queue Mame

Worker Weight

Worker Tasks

Scheduler Weight

Scheduler Heartbeat (sec) .

Scheduler Activation (sec) |

Queue Name The unique identifier of the queue with which this transport is
associated (mandatory).

Worker Weight  In a queue, tasks are assigned to transports according to this value.
Setting a higher number (relative to other weights) will result in more
tasks being assigned to this transport.

Worker Tasks  Specifies the maximum amount of tasks this transport can accept
before delegating to other workers.

Scheduler If a new scheduler is required, the one with the greatest weight will be
Weight assigned next.

Scheduler The amount of delay (in seconds) the scheduler should use between
Heartbeat the heartbeat signals it broadcasts.

Scheduler The amount of time (in seconds) that an inactive scheduler should wait
Activation before becoming active when a heartbeat signal is lost.

NOTE: When using a distributed queue transport in Rational Integration
Tester, all publish operations will be performed on the undetlying
plain RV transport.

© Copyright IBM Corp. 2001, 2012 9



2.4 Sending RV Messages

When publishing by means of RV, you must configure the message header (see
Configure the Message Header) and the message body (Configure the Message Body).

# Publish using schema "Map” via "EMS Domain" [AE Testing/Account Services/new... [= |[B]%]

a8 & &

Publish
Publish @ message on a transport. Select the transport, formatter, and define the message content ﬂ"
to be sent.

Config | 'Iu'alue-i!_store |

Transport M RV Bus | [ Browse... | Formatter | Tibco Rendezvous v|

Message Header

Subject | |

Reply Subject | |

[ Generate Inbox

&[E] (8]

Message
—| E& ¥ (RV Message)
L%y Analysis (String)
b XapplicationContext (String) i
“g ApplicationId (String) 4323
“g ApplicationInstanceld (String) jul
L fg Class String)

JERIEEE R | | =8
HH
I

T

[

F

Actions

E  Action Value
Process Children

| |
[] validate Message Children Any Field Order:false Ignore Extra Fields:false Ign
D , .
L

Marmne
Type
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2.4.1 Configure the Message Header

RV header information is configured under Message Header.

Message Header

Subject
Reply Subject

[ ] Generate Inbox

The RV header options are described in the following table:

Option Description

Subject The subject (destination) of the outgoing message.

Reply Subject  The optional return address to which replies should be sent.

Generate Inbox  Generates an inbox, which is a specific destination for messages

in point-to-point communications.

2.4.2 Configure the Message Body

The contents of an RV message body are configured below the header. For more
information about configuring messages, refer to IBM Rational Integration Tester
Reference Guide.

© Copyright IBM Corp. 2001, 2012
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2.5

Receiving RV Messages

When receiving messages by means of RV, you must configure the subscriber options
(Configure Subscriber Options), message content (Configure Message Content), and

optional filtering (Message Filtering).

M Subscribe "Text” using schema "Text" timeout Oms via "EMS Domain” [AE Testing/... Ellil[il

=N

Subscribe
Choose a transport and formatter on which to receive and validate a message. -ﬁ,

Config | Filter | Assert | Store |

Transport m RV Bus | [ Browse... Formatter ﬁ Tibco Rendezvous v|

Subscriber Configuration

Subject | |

=11 ®[E] AE]®

Message ‘ i value ]
Message Children

aw
Actions
E | Action Value
Validate Message Children Any Field Order:false Ignore Extra Fields:false Ign
1] IName : it i bal ol .
Type

Timeout{ms) | 0 |

[ ok H Cancel J
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2.5.1

2.5.2

Configure Subscriber Options

Subscriber options for receiving messages by means of the RV transport are managed
under Subscriber Configuration.

Subscriber Configuration

Subject |

The only option to configure is the Subject, which is the message destination to listen
to for incoming messages.

Configure Message Content

For more information about configuring messages, refer to IBM Rational Integration
Tester Reference Guide.

© Copyright IBM Corp. 2001, 2012 13



253

Message Filtering
After messages have been passed to Rational Integration Tester, they may be filtered

(using header and body fields) with the configuration in the Filter tab.

NOTE: When using filtering, the system under test must be correctly
configured. Messages that are filtered out are silently discarded —
Rational Integration Tester will not produce any warnings or errors.

® Subscribe timeout Oms via "RV Bus" [AE Testing/Account Services/mewhAccountRe... EIEIE]

Subscribe
Apply a filter to the message header andjfor body fields to determine which of your messages you -y
want to be processed by this action.

=]

SF Filter

Message Header

- * subject (String)

‘\t_ replySubiject (String)
{73 revdTimestamp (Date-Time)

[
i
a

OO

Message Body

[ ok H Cancel ]

In this case, subject must equal “R2.send.” Otherwise, Rational Integration Tester

will discard the message.

© Copyright IBM Corp. 2001, 2012 14



EMS Transport

Contents

Libraries

Creating the EMS Transport
Configuring the EMS Transport
Sending EMS Messages
Receiving EMS Messages

Testing SSL in TIBCO EMS

This chapter describes the
libraries that Rational
Integration Tester needs to
work with TIBCO EMS. It also
describes how to configure the
EMS transport.

© Copyright IBM Corp. 2001, 2012
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3.1

Libraries

Depending on the version of TIBCO EMS in use, specific product libraries are
required. The following table describes the libraries that are required along with their
default location.

EMS Version Library Default Location

v4d.x tibjms.jar c:\tibco\ems\clients\java
tibjmsadmin.jar
tibrvims.jar

v5.0 tibjms.jar c:\tibco\ems\5.0\lib
tibjmsadmin.jar
tibrvims.jar

v6.0 tibjms.jar c:\tibco\ems\6.0\lib
tibjmsadmin.jar

tibrvims.jar

NOTE: Default locations for the specified libraries can be modified using
Library Manager. For more information, refer to IBM Rational
Integration Tester Installation Guide.

© Copyright IBM Corp. 2001, 2012 16



3.2 Creating the EMS Transport

The TIBCO EMS transport is created when you create a physical TIBCO EMS
Broker resource in Rational Integration Tester’s Architecture School.

In Architecture School, you can create a new resource in two ways:

* In the Logical View, right-click on a TIBCO EMS Domain and select the Set
Binding in > [environment] > Create new TIBCO EMS Broker option.

EMS

. Mew

‘EJ Cpen...

| @ SetEindingin

»[|@ Prod ¥ || create new TIBCO EMS Broker |,

W

%y | Hide Dependencies
“y | Edit Filters. ..

A Repeme A7

o
-~ T .f‘“[ "N
- _‘*__I_/ o A i, -

* In the Physical View, select the TIBCO > TIBCO EMS Broker option.

L|IMs5 -

[Z] software oG~ |8 TIBCO v|l.‘;w.a|:. ~ O webMethods - | 4 |

TIBCO BusinessWorks TRA Fil

%8 TIBCOEMsBroker |

z TIBCO iProcess Server @

Q': TIBCC Rendezvous Daemon

whoa gn

. e g /-' o
PO YTV W VP S P

a

Each physical EMS Broker resource will represent a TIBCO EMS Broker transport
that can be selected and configured later on.

© Copyright IBM Corp. 2001, 2012
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3.3

Configuring the EMS Transport

To configure an EMS transport, double-click the appropriate TIBCO EMS Broker
resource in Architecture School’s Physical View.

The configuration of the EMS transport is divided among several different areas,
including JNDI Settings, Connection Settings, Broker Connection Settings, Watch
Settings, Message Properties, SSL Settings, and Advanced Settings.

i,’FT Airline EMS Connechion

TIBCO EMS Broker
Configure access and destinations of your TIBCO Enterprise Message Service Q

Config | probes | Documentation |

Mame |

Settings i Watch Settings | Message Properties | SSL || Advanced |

Connection Type

(&) INDI () Direct

JMNDI Settings

Initial Context Factory ! e Seairline IMS IMDI_ContextFactory %% ¥ |
Provider URLs B pAirline M5/ IMNDI_ContextURL %% |
Username | admin |
Password | |

Properties Mame Type Yalue o

S SRR

If desired, enter a name for the transport in the Name field (to help identify it when
multiple EMS transports are available). Additionally, select the connection type
(JNDI or Direct) under Connection Type.

NOTE: When configuring the transport, all of the configuration fields
support the use of tags. Tags can be entered manually or from the
context menu, except in the Password field, where tag names must be
entered directly (for example, %% JMS_password%0%o). Since this field
is encrypted, any characters entered will be hidden.

© Copyright IBM Corp. 2001, 2012 18



3.3.1

JNDI Settings

If the Connection Type is JNDI, the JNDI Settings are available under the Settings
tab for configuring how to look up EMS topics and queues.

JMDI Settings

Initial Context Factory i_%%Airline,."JMS,."JI‘*JDI_CDntextFa-:tury 5L b |
Provider URLs | e Sedirline JMS/IMDI_ContextURL %% |
sername %a_u:lmin i
Pazsword | |
Properties i_NEIITIE Type 'l.-'.;lue |

ibImsContext,55L_DE,,, String
'_!q.

The available configuration options are described in the following table:

Field

Description

Initial Context
Factory

Provider URLs

Username &
Password

Properties

Set to com.tibco.tibjms.naming.TibjmslnitialContextFactory for the EMS
transport. You should not need to change this option.

The server and port of the EMS server to use for lookup, in the form of
tibjmsnaming://<host name>:<port>. The default port number is
7222. For example, tibjmsnaming://myserver:7272.

If security is enabled on the EMS server, these are the user name and
password that have been configured to access the topics and queues
(contact your system or TIBCO administrator if you don’t know these
values). If security is not in use, these fields may be left blank.

Additional JNDI properties to use (for example, when secure
connections are made to the JNDI). Each property has a name, type,
and value.

- To add a new property, click B@e.

- To edit an existing property, select it and click @.

- To delete a property, select it and click 'ﬁ"

© Copyright IBM Corp. 2001, 2012 19



3.3.2 Connection Settings

If the Connection Type is JNDI, the Connection Settings are available under the

Settings tab.

Connection Settings

Connection Factory

Connection authentication same as JNDI Use JNDI to lookup destination

sername
Password

Client ID

The available configuration options are described in the following table:

Field

Description

Connection Factory

Connection
authentication same
as JNDI

Use JNDI to lookup
destination

Username & Password

Client ID

The connection factory used to locate topics and queues. To see
the list of available factories, use the show factories command in
the TIBCO EMS Admin (tibemsadmin) utility:

tcp://myserver:7272> show factories

Factory Type JNDI Names
TopicConnectionFactory "TopicFactory"
QueueConnectionFactory "QAqueues"
TopicConnectionFactory "TopicConnectionFactory"

To see settings for a specific factory use the following command:

show factory <factoryname>

Enable this option to use the same user name and password for
the connection factory as those for JNDI. If disabled, the
Username and Password fields become active.

If you are using Rational Integration Tester to watch queue
messages, this option should be disabled.

If security is enabled on the EMS server, these are the user name
and password that have been configured to access the topics and
queues (contact your system or TIBCO administrator if you don’t
know these values). If security is not in use, these fields may be
left blank.

A unique ID that identifies Rational Integration Tester to the EMS
server. Typically, this ID is used to identify durable subscribers.

© Copyright IBM Corp. 2001, 2012 20



3.3.3

Broker Connection Settings

If the Connection Type is Direct, the Broker Connection Settings are available

under the Settings tab.

Broker Connection Settings

Connection Factory 5u:u:um.ﬁI:u:u:u.ﬁbjms.ﬂbjmsQuEuECnnnecﬁDnFacmrv

Broker URL :.tcp:,-",-"lncalhnst: 7232

Ilsername : ghuser

Password - . "..:|'|

Client ID

Properties Mame Type Value
TibImsContext.55L... |String ltrue

Bl

The available configuration options are described in the following table:

Field

Description

Connection Factory

Broker URL

Username & Password

Client ID

Properties

See Initial Context Factory under JNDI Settings.

The server and port URL of the broker to use for lookup, in the
form of tcp://<host name>:<port>. The default port number is
7222. For example, tcp://myserver:7272.

If security is enabled on the EMS server, these are the user name
and password that have been configured to access the topics and
queues (contact your system or TIBCO administrator if you don’t
know these values). If security is not in use, these fields may be
left blank.

A unique ID that identifies Rational Integration Tester to the EMS
server. Typically, this ID is used to identify durable subscribers.

See Properties under JNDI Settings.

© Copyright IBM Corp. 200
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3.3.4 Watch Settings

Watch settings, available under the Watch Settings tab, tell Rational Integration
Tester how to connect to the EMS server when watching queue messages.

Watch authentication same as Connection settings

Username

Password

[ ] U=ze default Watch Connection Factory

Connection Factory | QueueConnectionFactory

NOTE: The transport login or user name/password must provide
administration rights on the EMS server in question to watch

messages. If this is not permitted, you may be able to request specific

permissions that allow only specific queues to be accessed.

Field

Description

Watch authentication
same as Connection
settings

Use default Watch
Connection Factory

Enable this option to use the same user name and password that
are used under Connection Settings. If disabled, the Username
and Password fields become active.

If enabled, the default watch connection factory will be used. If
disabled, users can specify the name of another connection
factory to use.

© Copyright IBM Corp. 2001, 2012 22




3.3.5

3.3.6

Message Properties

Under the Message Properties tab you can configure additional message properties
to be used with the EMS transport. Each property has a name, type, and value. These
properties will be added automatically to any messages that are created using the
transport.

| Settings | Watch Settings | Message Properties | 551 | Advanced |

Mame Type Yalue
ibcoEMS., priority Integer i

e _h_,-*-"""“‘"j'* s i _/".-"-u_._ﬁ-_ﬁ-_ﬁ-_ﬁ--_ﬁ-_ﬁ-_ﬂ"/. e

* To add a new property, click Ck.
* To edit an existing property, select it and click Bi.

*  To delete a property, select it and click .

SSL Settings

SSL is configured using the additional JNDI properties (under JNDI Settings) in
conjunction with modifications made on the EMS Server. See Testing SSL in TIBCO

EMS for more information.
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3.3.7

Advanced Settings

When using temporary destinations with multiple parallel test instances (for example,

performance testing),

temporary reply destinations may be shared by more than one

publisher. Using temporary destinations can reduce the load on the EMS server.

Under the Advanced tab, Rational Integration Tester can be configured in a number

of ways to enable the

Temporary Destination Settings

Eb IIse Destination to match responses to requests

o,
=

{

Session Settings

[ ] Use a single Session for all Consumers

P

PG

{ ) Use IMSCorrelationID to match responses to requests
) Use IMSMessagelD mapped to JMSCorrelationID to match responses to requests

matching of requests with their replies.

SR T e I

Option

Description

Use Destination...

Use
JMSCorrelationlD...

Use JMSMessagelD
mapped to
JMSCorrelationID...

For each request, create a unique temporary destination for
receiving responses. Using this configuration, a separate reply
destination is created for each published request.

The JMSCorrelationID is assumed to be returned in the response.
This message field is found within the message header and is
used by applications to identify messages. You can set this string
value in Rational Integration Tester under the Value tab in the
field editor.

Using this option, the JMSMessagelD is assumed to be returned
in the response as the JMSCorrelationID (this will be handled by
the application receiving and responding to the request). The
JMSMessagelD field uniquely identifies an individual message
and is automatically generated by the sending JMS server; it is a
string prefixed with 'ID:". An example from a TIBCO EMS server is
'ID:EMS-SERVER-GHC-PC048.B184766342760:3', and it is only
visible in a subscriber message or configuration.

Under Session Settings, you can use a single session for all subscribers that use the
transport. This setting (to be used only when running performance tests) can improve
throughput in the EMS server.
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3.4 Sending EMS Messages

When publishing by means of EMS, you must configure the message header (see
Configure JMS Headers and Configure Message Properties) and the message body

(Configure the EMS Message Body).

& Send Request "Text” using schema "Text” via "Airline EMS Connection” [Hotair BW Proje... [=|[B][X]

JMS Headers !_r\"lessage Properties |

U & &
send Request
Publish a message and wait for a response to be received. This can then be validated accordingly. ‘f
Config | value | Store |
Transport m Airline EMS Connection | [ Browse... J Formatter !;Q EMS R
Message Header 3

Destination | hotair.request. passenger. booking

Reply Destinatic | | Use Temporary Destination

Correlation ID | | Delivery Mode Mon-persistent »
Type | | Priority Time To Live {ms) I:l

|I Message Type |TextMEssage VI |EI§§| @Hﬁ |ﬁ¥| ﬁ:
I Message i value ]
| = [E Text (Message) el
=% text (String) {XML} i : = -
EI---{_?E‘} EBookFlightRequest:bookFlightRequest (ElemProcess Children ==
-8 umins:EookFlightRequest (Attribute)  hittp:/fwww.hotair, com/schemas,BookFlig
E}@ BookFlightR.equest: flightumber (ElemenProcess Children :
P iy (Text) MLSITKC JegXEvzyEdinLgBdMgyafyzz
E} @ BookFlightRequest:weekMumber (ElemerProcess Children ol
av
Actions
E Action Value
(] |Process Children ' . - S
[]|validate Message Children y Field Order:falze Ignore Extra Fields:false Iogno|
[][Mame | FE
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3.4.1 Configure JMS Headers

JMS header information is configured under the JMS Headers tab.

JMS Headers | Message Properties

Destination hotair.request. passenger.booking

Correlation ID

Type

Use Temporary Destination

Delivery Mode  [Mon-persistent » |

Priority 4| Time To Live {ms) |0

The JMS header options are described in the following table:

Option Description
Destination  The destination to which the message will be sent.
Reply Destination  An optional destination to which a message reply should be sent.

Use Temporary
Destination

Correlation ID

Delivery Mode

Type

Priority

Time to Live (ms)

Enable this option to create and use a temporary destination.

An optional ID that can be used to link messages, such as linking
a response message to a request message.

The delivery mode to use, Persistent or Non-persistent.
The message type identifier.

A numerical ranking of the message priority, between 0 and 9.
Larger numbers represent higher priority.

Length of time (in milliseconds) the message will live before it
expires. If set to O, the message will not expire.

If the server expiration property is set for a destination, it will
override this value.
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3.4.2 Configure Message Properties

EMS-specific properties can be managed under the Message Properties tab.

Message Header

| M5 Headers | Message Properties |

Mame Type Value
IMS_TIBCO_COMPRESS Boolean true
IM5_TIBCO_MSG_TRACE Siring

Each property has a name, type, and value.

*  To add a new property, click C.
* To edit an existing property, select it and click A.

* To delete a property, select it and click .

NOTE: Sce your TIBCO documentation for more information about
additional message properties.
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3.4.3

Configure the EMS Message Body

The contents and structure of an EMS message body will vary according to the

message type. To set the message type, select one of the options available from the
Message Type dropdown menu.

| Message Type

TextMessage |W

= IE Text (Message)

Mg

[Text Message
Map Message
Bytes Message
Dbject Message

AE Message

=B BE| @ @

i value i

Process Children

i A oo -\.......AJ L Pk, b b g e b I i _/--_.n--___._#,a.ﬂ

For more information about configuring messages, refer to IBM Rational Integration

Tester Reference Guide.
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3.5

Receiving EMS Messages

When receiving messages by means of EMS, you must configure the subscriber
options (Configure Subscriber Options), message content (Configure Message
Content), and optional filtering (Message Filtering).

B Receive Request -NO TRANSPORT SELECTED- [Hotair BW Project/Airine/booking/Ma... [= |[B]%]

UH& &

Receive Request
Choose a transport and formatter on which to receive and validate a message, this can then be replied 'L
to at a later stage.

Config | Filter | Assert | Store |

Transport m Airline EMS Cunnec...l [ Browse. .. ] Formatter |“{: EMS vl

Subscriber Configuration

Destination | | [ ] Durable | |

Message Selector | |

{3 Watch (&) Participate

Message Type |Text Message ||EIE| e |ﬁ| M
Message i® value &
- F:L__ Text (Message) alidate Message Children
%5 text (String)
| A
Actions
E Action Value
Validate Message Children
Mame
Type

Timeout{ms) | i} |

[ Ok H Cancel ]
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NOTE: You can record all traffic from a TIBCO EMS server thus removing

the requirement to specify in advance which server operations are to
be recorded.

3.5.1 Configure Subscriber Options

Subscriber options for receiving messages by means of the EMS transport are
managed under Subscriber Configuration.

Subscriber Configuration

b

Destination _ [] Durable

Message Selector |

(i Watch  (3) Participate

The subscriber options are described in the following table:

Option Description

Destination The destination queue or topic to monitor for incoming messages.

Durable Enable this option and enter a name to create a durable subscriber, which
ensures that messages will be received even if the message consumer is not
currently running.

Message Filters incoming messages according to message header properties (see
Selector Message Filtering for more information).

Watch or See Watch or Participate.
Participate
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3.5.2

Watch or Participate

The EMS transport allows you to either watch or participate in queue messaging
subscriptions.

NOTE: The watch/participate option is not available when using the genetic
JMS transport.

Participate

In Participate mode (default), messages are pulled off of the queue. This may be
undesirable in a testing scenario since a JMS queue message may go to only one
connected client. In this case, the Rational Integration Tester connection will prevent
other systems from receiving the messages. If this is a problem, use the Watch
option.

Watch

In Watch mode, Rational Integration Tester receives new messages without removing
them from the queue (that is, you can passively access messages without affecting the
queue itself). To “watch” a queue, Rational Integration Tester subscribes to system
monitor topics (that is, the transport login configuration must have administrative
rights on the EMS server it is watching).

NOTE: If security policies prohibit access to the server with full
administrative privileges, you may need to request access to a limited
number of queues (that is, only the specific queues needed for
testing).

NOTE: The “Use JNDI to lookup destination” option should be disabled
when in “watch” mode (see Connection Settings).

Individual Queue Permissions

The EMS system administrator may not allow you to connect to the server with full
administrative rights as this could be seen as a security risk since you would be able to
access any message. If necessary, you may be able to request that permissions be
added to your user account to allow access to specific queues. For example, the
tibemsadmin command to grant permissions to watch queue.sample would be:

grant topic $sys.monitor.Q.*.queue.sample user=testuser

The wildcards * and > may be used to give permissions across a number of queues,
for example: grant topic $sys.monitor.Q.*.queue.* user=testuser
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3.5.3 Configure Message Content

The contents and structure of an EMS message body will vary according to the

message type. To set the type of messages to receive, select one of the options
available from the Message Type dropdown menu.

: — — ;

|| Message Type |TextMessage ¥ ||E|E%| @Hﬁ ||ﬁ| ﬁ5|5|5||

| ! RN Ly RN -
[Text Message

| M Map Message @' Value @

| = [E: Text (Message) Bytes Message Process Children

Aq: text (String) Dbject Message

AE Message

! A G b A b, i g g e b e,

For more information about configuring messages, refer to IBM Rational Integration
Tester Reference Guide.
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3.5.4

Message Filtering

You can filter the way messages are received in two different ways: JMS Filtering and
Rational Integration Tester Filtering.

NOTE: When using filtering, the system under test must be correctly
configured. Messages that are filtered out are silently discarded —
Rational Integration Tester will not produce any warnings or errors.

JMS Filtering

The Message Selector field under Subscriber Configuration accepts standard JMS
filtering expressions (message selectors). When utilized, Rational Integration Tester
only receives messages that match the specified filter.

For example, if My 1d="585858" is entered, only messages with the header field
“Myld” having a value of 585858 will be received. To send matching messages in a
Rational Integration Tester publisher, you would configure a message property as
shown below:

Message Header

| Mame Value

MyId Integv.—.-r -

NOTE: Filtering is performed on message header properties, and only
matching messages are passed to Rational Integration Tester (that is,
the EMS server filters the messages, not Rational Integration Tester).
This is useful in environments that share a single EMS queue or topic.
By getting the applications to set header properties, you can separate
messages logically. Rational Integration Tester can interact with
messages from Application A without affecting those of Application
B.
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Rational Integration Tester Filtering

After messages have been passed to Rational Integration Tester, they may be further
filtered (using header and body fields) with the configuration in the Filter tab.

® Receive Request -NO TRANSPORT SELECTED- (2) [AE Testing/Account Service... [= |[8][%]
a8 & d&

Receive Reguest

Apply a filter to the message header andfor body fields to determine which of your messages '@
you want to be processed by this action,

Message Header S Filter
1 {(Message)
| |B jmsHeaderFields (Message)
----- % IMSMessagelD (String)
----- 123 JMSDestinationType (Integer)

..... % IMSDestination {String) business.inventory global
----- ‘. IMSReply-To (String)
----- % IMSCorrelationID (String) 32458

----- % IMSDeliveryMaode (String)
----- ‘. IMSType (String)

----- 123 JMSPriority (Integer)

----- ¥y IMSRedelivered (Boolean)
--firg JMSExpiration (Date-Time)
--fig JMSTimestamp (Date-Time)
é messageProperties {(Message)
- MessageType (String)

IEE rovdTimestamp (Date-Time)

OO0O0000000ROROOLCf -4

Message Body S Filter

= % Text (Message)
B text (String)

0|4

[ Ok H Cancel ]

In this case, JMSDestination must equal “business.inventory global” and
JMSCorrelationID must equal “32458”. Otherwise, Rational Integration Tester will
discard the message.
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3.6

> N

Testing SSLin TIBCO EMS

This section provides an example of how to use Rational Integration Tester to send
and receive messages using an EMS server over an SSL connection.

Enable SSL on the EMS Transport

Create a backup copy of the factories.conf and tibemsd.conf files in the bin
directory of your EMS installation (for example, C:\tibco\ems\5.0\bin).

Ensure the contents of Factories.conf and tibemsd.conf match what is shown
in the files found Configuration Files.

Restart the Tibco EMS Server service.

Load Required Libraries

To make use of the SSL functionality, you will need to make certain JAR files available
to Rational Integration Tester by means of the Library Manager.

Launch the Library Manager application.

Select the JMS tab.

Click Add to create a new provider and call it “JMS SSL EMS 5.0”.
Select the new provider and add the following resources:

e tibjms.jar

¢ tibjmsadmin.jar

e tibcrypt.jar

e sl4f-simple-1.4.2 jar

e sl4f-api-1.4.2jar

Click OK to save the changes and close the Library Manager.
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Configure Rational Integration Tester

Launch Rational Integration Tester or restart it if already running;

Switch to the Logical View in Architecture School (F7) and create a new TIBCO

EMS Domain (right-click and select New > TIBCO > TIBCO EMS Domain).

Enter “ems ssl” as the EMS Domain name.

Switch to the Physical View and add a new TIBCO EMS Broker (right-click the
Physical folder and select New > TIBCO > TIBCO EMS Broker).

Edit the new broker (double-click) and enter the following JNDI details:

Field Value

Initial Context Factory com.tibco.tibjms.naming.TibjmsinitialContextFactory
Provider URLs tibjmsnaming://localhost:7243
Username SSHTest

Password  password
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Add the following custom properties to the transport (see Configure Message

Properties):
Name Value
com.tibco.tibjms.naming.security_protocol  ssl
com.tibco.tibjms.naming.ssl_enable_verify_host true
com.tibco.tibjms.naming.ssl_expected_hostname  server

com.tibco.tibjms.naming.ssl_identity

com.tibco.tibjms.naming.ssl_password

com.tibco.tibjms.naming.ssl_trusted_certs

com.tibco.tibjms.naming.ssl_vendor

C:\tibco\ems\samples\certs\client
_identity.p12

password

c:\tibco\ems\samples\certs\server
_root.cert.pem

j2se-default

The message properties should look like those shown below:

Mame Type Value
com. tibco. tibjms. naming. security_protocol String |55I

com. tihco. tibjms. namina.ssl_enable_verify_host  |String |true

com. tihco. tibjms. naming.ssl_expected_hostname  |String SEMVEr

com. tibco, tibjms. namina.ssl_identity String C:\tibco'ems\samples\certs'dlient_identity.p12
com. tibco. tibjms. naming. ssl_password String password
com. tibco. tibjms. naming.ssl_trusted_certs String C:\tibco\ems\samples\certs'server_root.cert.pem

com. tihco, ibjms. naming.ssl_vendor j2se-default

Fo- T _A*;;F R o R T e o e T T e e Y

Click the Test Transport button to ensure the configuration is valid.

Create a new test in the Test Factory (F10) and add a Publish action that uses the ems
ssl transport, and ensure that the test passes successfully.
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3.7

Configuration Files

The following sections illustrate the contents of the configuration files used in setting
up an SSL connection for TIBCO EMS.

factories.conf

[GenericConnectionFactory]
type = generic
url tcp://7222

[TopicConnectionFactory]
type = topic
url tcp://7222

[QueueConnectionFactory]
type = queue
url tcp://7222

[FTTopicConnectionFactory]
type = topic
url = tcp://localhost:7222,tcp://localhost:7224

[FTQueueConnectionFactory]

type = queue

url = tcp://localhost:7222,tcp://1ocalhost:7224
[SSLQueueConnectionFactory]

type = queue

url = ssl://localhost:7243

ssl_verify_host = true

ssl_expected_hostname = server

ssl_trusted = certs\server_root.cert._pem

ssl_identity = certs\client_identity.pl2

[SSLTopicConnectionFactory]
type = topic

url = ssl://localhost:7243
ssl_verify host = true

ssl_expected_hostname = server

ssl_trusted = certs\server_root.cert.pem
ssl_identity = certs\client_identity.pl2
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tibemsd.conf

server = EMS-SERVER

password =

HHH
users = users.conf

groups = groups.conf

topics = topics.conf

queues = queues.conf

acl_list = acl.conf

factories = factories.conf

routes = routes.conf

bridges = bridges.conf

transports = transports.conf

tibrvem = tibrvcm.conf

durables = durables.conf

channels = channels.conf

stores = stores.conf

BHHAHHH A R
store = datastore

HHHH R R R R R R R R R R R R R
max_connections =0

HHHAHHH A
max_msg_memory = 512MB

msg_swapping = enabled

B
tcp://7222

listen ssl://localhost:7243
B

listen

authorization = disabled
B
routing = disabled
HHHH R R R R R R R R R R R R R R R
flow_control = disabled
B
multicast = disabled

R R R R R A R R R R T A AR AT
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server_rate_interval =1
statistics = enabled
rate_interval =3
detailed_statistics = NONE
statistics_cleanup_interval = 30
max_stat_memory = 64MB

HHHHEH
ssl_require_client_cert = yes

HHHHAHH R R R R R R R R R
ssl_cert_user_specname = CERTIFICATE USER

HHH
ssl_server_identity = certs/server.cert.pem

ssl_server_key certs/server _key.pem

ssl_password password
HHHH B H R R R R R R R R R

ssl_server_trusted = certs/client_root.cert.pem
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Testing TIBCO
BusinessWorks and
Design Time Libraries

Contents

Overview

Add a BusinessWorks Project
Add a Design Time Library
Monitor TIBCO BusinessWorks
Example: The Hotair Scenario

Testing BusinessWorks Private
Processes

Rational Integration Tester
enables you to synchronize with
a TIBCO BusinessWorks
project or Design Time Library.
The synchronisation process
analyses the project or project
library being tested and
generates all the necessary
artifacts in the Rational
Integration Tester project.

This chapter describes how to
add a BusinessWorks project or
Design Time Library to a
Rational Integration Tester
project, and provides
information about how to
produce proper BusinessWorks
coverage reports.
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4.1

Overview

To simplify the process of testing TIBCO BusinessWorks projects and Design Time
Libraries, Rational Integration Tester provides a synchronization feature that
examines the source project or library and its configuration, then creates the
equivalent test artifacts in Rational Integration Tester.

In Rational Integration Tester’s Architecture School, you can add a BusinessWorks
project or Design Time Library as an external resource. A wizard guides you through
the process and finishes with the synchronization phase. When the synchronization is
complete, all of the required components, operations, dependencies, and so on will be
available in your Rational Integration Tester project.

NOTE: For more information about Architecture School and
synchronization, refer to IBM Rational Integration Tester Reference Guide.
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4.2

Add a BusinessWorks Project

Follow the steps below to synchronize a TIBCO BusinessWorks 5 project with
Rational Integration Tester.

Create a new project or open an existing one.

Open the Architecture School perspective (F7) and select the Logical or
Synchronisation view.

Add a reference to the project by clicking the Add Item button L# . Alternatively, you
can select TIBCO BusinessWorks Project from the TIBCO menu, or drag and
drop your BusinessWorks project folder on the Logical view of Architecture School.

Synchronisation I
& (75 = . i
ipp General - (1) Oracle - ZFSAP ~ Software AG ~ #i1co ~|Ga wieh = | gt | = S | :
Path ﬁ TIBCO BusinessiWiarks Project g
=5 _; Synchronisation Sources . TIBCO Design Time Library L |
9572 SOAPEncodedArraulssue |

R __,.-?._._.__._.".._.a _‘,.)gp ‘[ﬁ . P T .-‘/ P i T PR R O TR S

The Create a new External Resource wizard is displayed.
Ensure that TIBCO BusinessWorks Project is selected in the Type field.

Select the import type (Project Directory, Project DAT File, or Remote Project).

NOTE: If using the Remote Project option, please note that newer versions
of TIBCO software have an option for ‘Local Application Data’ when
creating a new Administration Domain. If this (default) option was
selected during installation, TIBCO Administrator does not make
projects available as ‘repositories’ and, as such, Rational Integration
Tester will not be able to access them over the network.

In this case you would need to use one of the other methods to
connect to the project files.
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6.

Enter the full path to the project or click Browse to locate and select the project
directory or DAT file, or to enter the details of a remote project.

=
# Create a new External Besource

External Resource
Configure the connection details to your External Resource

Type |T[BCD Business\Works Project W i

Configuration

%) Project Directory () Project DAT File () Remote Project

Location iC:'n,GHF‘rn:njecE'-,D'I'L'rnain;-rn:nject'n,s::nap_n:wer_htu:n | [ Browse. .. ]

Project Access Details

LIser Mame Ejdgebin:ki |

Password | |

Design Time Libraries

[ Create... ] Alias Resource

CrderPraojectlibrary. prailib Mot yet created in Project
ProjectLibrary. projlib Mot vet created in Project

Under Design Time Libraries, you can manage references to existing Design Time
Libraries in the project, or add new libraries to the project.

Click Create to add a new library to the project or link the selected alias to a
library that is not yet part of the current Rational Integration Tester project.

Click Add to add a reference to a library that already exists in the current Rational
Integration Tester project.

Select an existing alias and click Edit to modify the reference to a library that is
already part of the current Rational Integration Tester project.

To remove a reference, select an existing alias and click Remove.

When finished, click Next to proceed.
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10.

The TIBCO BusinessWorks TRA File dialog is displayed, which relays the location
of the deployed project by means of a BusinessWorks TRA file or a local TIBCO
Designer configuration file. The BusinessWorks project will be created in the Logical
view and the TRA file in the Physical view, and they will be associated with one
another by means of an entry in the Environment.

Ef'."'-' Create a new External Resource E|

TIBCO BusinessWorks TRA file
Assodate a TIBCO BusinessWorks Project with a TIBCO BusinessWorks TRA file

") Do nothing, Il create and assodate a TIBCO BusinessWWorks TRA file later

() Associate a new TIBCO BusinessWorks TRA file

Host |In:|calhcst |

GH Tester Process Starter Part |5670 |

TRA File iC:‘I,'I'LECO‘I,designer‘I,E.E‘Iproperﬁes.ch H Browse.,.. ]

() Associate an existing TIBCO BusinessWorks TRA file

Designer Process Engine Custom Properties [propertiss

<< Back H Mext == ]

Select the second option and enter the name of the host from which the TRA file was
taken (that is, the host name where the instance of TIBCO BusinessWorks has been
deployed, “localhost” in this case) in the Host field and the port to use for Rational
Integration Tester in the Rational Integration Tester Process Starter Port field.

Click Browse to locate and select the TRA or configuration file and click Next.

NOTE: If a configuration has already been declared in the project, then a third
option would be available to select that configuration.
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The Select a Component dialog is displayed, letting you specify where to create the
BusinessWorks artifact in your project (that is, in a new or existing Service
Component).

..
#. Create a new External Resource

£

Select a component

Choose where to place your new External Resource in the Project. You may create it as
a new Component or add to an existing one,

Mame |HotairBWProj

{) Create a new Companent

(") Select an existing Component

B Locic:

<< Back ][ Mext == ] Finish

Select the desired option (providing a name for a new component or selecting the
desired existing component), then click Next.

If any environments exist in the current project, the Environment dialog is displayed.

=
#. Create a new External Resource

£

Environment
Configure the required Environment

() Create a new Environment

Name |HotairBWProj

) Use an existing Environment

<< Back ][ Mext ==
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12.

13.

If you want to create a new environment, select the first option and enter the desired
name for the new environment. Otherwise, select the second option and select the

existing environment to use, then click Next.

The Synchronisation Options dialog is displayed.

#. Create a new External Resource

Synchronisation options
Choose an action to perform when you dose this wizard

") Do nothing else for the moment
(") Open Synchronisation View to let me choose which items to synchronise
") Open Synchronisation View and perform the synchronisation

() Perform the synchronisation but don't switch views

Select the last option (“Perform the synchronisation but don’t switch views”) and
click Finish.

The required artifacts will be created in the project, and the results can be seen in the

Logical and Physical views.

ok B % Physical View —
3 General - 1EMal + [ Fies ~ @EM -+ |ofas - (Diorade - [ G General - JEMal - @em - (LS - [Diorade - i
T | ";')Physical ~

— || @-Unconnected Resources

- [@ Orade [jdbc:oradle:thin: @<servername»:1521;5ID=0RCL]
- |3 Unknown database []
|3 Urknown database []
-~ |3 Unknown database [jdbcioradesthin: @//virtual: 1521 /oratest]
Q HTTP Client [bdspukd70023545:8111]
Q HTTP Client [bdspukd70023849:8121 /MortgageAccount/Enguiry
-ty Identity Store [C:\GreenHat Test Data'keyTest. jks]
@ IMS Queue [%eYeImsProviderUrl %]
-y IM5 Queue [%%ImsProviderUr| %3]
& IMS Queue [%=%eImsProviderUrl 95%6]
& IMS Topic [%%ImsProviderUrl 3%%6]
é IMS Topic [%e%eImsProviderUrl %2 %]
iy IMS Topic [2626ImeProviderlin %6%]
MQ Eroker QM_ghc_pc051@5_ghc_pcd51@:1414
CM RVD %%%RvService %% [o%RvDaemonee]
CM RVD %2%:RvService %696 [%:%%RvDaemon3a3E]
CMRVD %%RyvSeryip!  eagie gt
I Bm’f" b,

Hetiring

gt
“ b

PP

/""‘.;M/N““ Ve

/..../'
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Additionally, the Environment will be populated with the required variables and
bindings that have been converted from the TIBCO global variables.

Mame !HobirMergedBWProj

Properties | Bindings | Documentation |

@ Database_Pass
@ Database_URL
(@) Database_Use

Tag Value
['3 Environment Properties
B(___'} Airline
B HTTP
localhost
9126

O Database_DriviSCLite, JDBCDrive

jdbcisglite: /C:\Ho

" /F}E;)Jis N

Description

|5

%
s
o 31 Airline Default RV Transport
d et D

MName |H013irMergedBWProj

| Properties | Bindings | Documentation |

Logical
Credit Card HTTP Connection

Type

Physical
HTTP Client [localhost: 2126 ]

G
L}

Airline EMS Connection

[TIBCO EMS [tibjmsnaming:/flocalhost:...

SCLite-HotAirport

Unknown database [dbcisglite:/C:\Ho...

Credit Card EMS Connection

TIBCO EMS [tibjmsnaming:/localhost:. ..

SCLite-HotAirline

Unknown database [dbcisglite:/C:\Ho...

Airport EMS Connection

ITIBCO EMS [tibjmsnaming:/flocalhost:. ..

Airline HTTP Connection

HTTP Client [localhost: 9126 ]

OpsServiceAgent_Transport_IMS

[TIBCO EMS [ﬁbjmsgﬁmig:jﬂocalhost: 2y

e SO
NOTE: If any BusinessWorks services contain multiple endpoints, a service
component containing the required operations will be created for each
endpoint.
48
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4.3 Add aDesign Time Library

Follow the steps below to synchronize a TIBCO BusinessWorks Design Time Library
with Rational Integration Tester.

1. Create a new project or open an existing one.

2. Open the Architecture School perspective (F7) and select the Logical or
Synchronisation view.

3. Add a reference to the project by clicking the Add Item button w# . Alternatively, you
can select TIBCO Design Time Library from the TIBCO menu, or drag and drop
your project library file (*.projlib) on the Logical view of Architecture School.

Synchronisation

(g General ~ [(DlCrade ~ EFSAP - [Z]Goftwars 4G - (BDTIBCO - Caweb | | % 5|
Path ﬁ TIBCO BusinessWarks Project g
=13 Synchronisation Sources < TIBCO Design Time Library [ | J,
b BT SOPNPIGIRTE . ™S s i T I i

The Create a new External Resource wizard is displayed.
4. Ensure that TIBCO Design Time Library is selected in the Type field.

5. Enter the full path to the library or click Browse to locate and select it.

i,f-' LCreate a new External Bezsource El

External Resource
Configure the connection details to your External Resource

Type i'l'[BCO Design Time Library W

Configuration

{®) Design Time Library

Location iC:'n,GHF'ru:qun:iE'n,D'I'L'n,ﬂrderPru:quu:ﬁ_ibrary.prnjlib | [ Browse...

6.  When finished, click Next to proceed.
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The Select a Component dialog is displayed, letting you specify where to create the
BusinessWorks project artefacts in your Rational Integration Tester project (that is, in
a new or existing Service Component).

-
# Create a new External Besource

Select a component

Choose where to place your new External Resource in the Project. You may create it
as a new Component or add to an existing one.

Mame !ijev:tl_il:urary

{¥) Create a new Companent

{:} Select an existing Component
B L ooics

<< Back ][ Mext == ] Fir

Select the desired option (providing a name for a new component or selecting the
desired existing component), then click Next.

If any environments exist in the current project, the Environment dialog is displayed.

# Create a new External Resource %

Environment
Configure the required Environment

() Create a new Environment

MName |Test Environment

(") Use an existing Environment

<< Back H Mext == ]

If you want to create a new environment, select the first option and enter the desired
name for the new environment. Otherwise, select the second option and select the
existing environment to use, then click Next.
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The Synchronisation Options dialog is displayed.

2’ Create a new External Resource %]

Synchronisation options
Choose an action to perform when you dose this wizard

{3 Do nothing else for the moment
) Open Synchronisation View to let me choose which items to synchronise
i Open Synchronisation View and perform the synchronisation

(%) Perform the synchronisation but don't switch views

Select the desired option and click Finish.

The required artifacts will be created in the project, and the results can be seen in the
Logical and Physical views.

Additionally, the Environment will be populated with the required variables and
bindings that have been converted from the TIBCO global variables.
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4.4

Monitor TIBCO BusinessWorks

BusinessWorks (BW) is configured to publish tracing messages using a Rendezvous
transport. These tracing messages record the progress of the various steps in the
business processes under test. Rational Integration Tester can be configured to listen
to these messages in order to produce fully detailed reports, including timings and
coverage (that is, how much of the BW project has been tested).

NOTE: Since the tracing uses Rendezvous messaging, you should understand

the Rendezvous configuration options or seek advice from your
TIBCO administrator.

NOTE: The configuration of BW engine tracing may result in a lot of
messages being published — messages will be published for all
processes, even those not started by Rational Integration Tester. A
multicast service can be used to avoid any unnecessary burden on the
network or other downstream systems.

Please refer to the TIBCO Designer and TIBCO BusinessWorks documentation for
full details of the tracing configuration.

To produce full reports, the following are required:

*  You must have a TIBCO BusinessWorks project in the Logical view of
Architecture School

*  You must have a TIBCO BusinessWorks TRA file in the Physical View of
architecture School

Rational Integration Tester will create a coverage report when a suite is run. The suite
should contain a scenario where the execution environment binds the TIBCO BW
project to the TIBCO BW TRA file — this happens automatically when the BW
project is imported into Rational Integration Tester. A copy of the TRA file should be
copied somewhere within the Rational Integration Tester project area (on disk) to
make the project more portable when sharing it with other users.

Information about configuring TIBCO and Rational Integration Tester can be found
in the following sections.

¢ TIBCO Configuration

* Rational Integration Tester Configuration
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4.41

TIBCO Configuration

The TIBCO configuration depends on which of two distinct testing environments is
in use: Testing with TIBCO Designer or Testing Against a Deployed BW
Engine.

Testing with TIBCO Designer

When testing with TIBCO Designer, which starts a BW engine internally, you need to
create or edit properties.cfg and place it in the top level of the Designer installation
(for example, C:\tibco\designer\5.6). Alternatively, you can create the file in a
different location and refer to it. See “Setting Custom Engine Properties for the
Testing Environment” in your TIBCO BusinessWorks documentation for additional
details.

The content of a sample file is shown below:

Trace.Task.*=true

Trace. Info_Publish=true
Trace.Warn._Publish=true
Trace.Error._Publish=true
Trace.Debug.Publish=true

Trace. Info_.Publish_Subject=<mysubjectpart>.Info
Trace.Warn.Publish.Subject=<mysubjectpart>_Warn
Trace.Error._.Publish.Subject=<mysubjectpart>_Error
Trace.Debug.Publish.Subject=<mysubjectpart>.Debug

You may find that "Trace.Task.*=false" is present in the TRA file. If so, this
would need to be commented out or set to true.

Typically you would set <mzysubjectpart> to be the machine name, but the full subject
can be anything valid for Rendezvous as long as it matches the Rational Integration
Tester configuration.
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Testing Against a Deployed BW Engine

The tracing configuration shown above (in Testing with TIBCO Designer) must be
added to the deployed BW TRA, and the BW engine must be re-started. On

Windows, this file might

C:\tibco\tra\domain

typically be found in the following location:

\MYDOMAIN\application\hotair\hotair_archive.tra

Trace messages are sent on the BW default RV transport, but it is possible to specify
alternate Rendezvous transport settings, as illustrated below:

Trace.Info.Publish
Trace.Info.Publish
Trace.Info.Publish
Trace._Warn._.Publish
Trace.Warn_Publish
Trace.Warn_Publish
Trace.Error_Publish
Trace.Error._Publish
Trace.Error._Publish
Trace.Debug.Publish
Trace.Debug.-Publish
Trace.Debug.-Publish

NOTE:

.Service=7878
-Network=eth0;239.1.1.1
-Daemon=tcp:myserver:7575
.Service=7878
-Network=eth0;239.1.1.1

-Daemon=tcp:myserver:7575

-Service=7878
-Network=eth0;239.1.1.1
-Daemon=tcp:myserver:7575
.Service=7878
-Network=eth0;239.1.1.1

.Daemon=tcp:myserver:7575

Manual changes to the BW TRA file will be lost if the project is

redeployed. It is possible to configure TIBCO Administrator to
include these engine properties on each deployment by editing
bwengine.xml. Please refer to “Setting Custom Engine Properties in
Deployed Projects” in your TIBCO BusinessWorks documentation
for additional details.
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4.4.2

Rational Integration Tester Configuration

In the Physical View of Architecture School, ensure that you have added a TRA file
(for example, properties.cfg from TIBCO Designer or a BW TRA file). You may
have already done this when importing the BW project, but you can add one later as
well.

Physical View
i Goneral - _JEmal - @M - | 5jms - () Orace - ETsAP - [3]softwars 46 - BITIBCO - Gaweb - | of | [
= Physical
l #-Unconnected Resources - . . . .
.E. Subnet (127.0.0) ¥ Designer Process Engine Custom Properties [properties.cfg]
=8 localhost (127.0.0.1) TIBCO BusinessWorks TRA file
4% TIBCO EMS [tibjmsnaming: /localhost: 7222] Define the location of a TIBCO Business\Works TRA file,
%@ HTTP Client [%%:AirlineHTTR HTTP _Host%%%: %%Airline HTTP/)
3 HTTP Client [®4%:CreditCheck/HTTP/HTTP_Host26%s: %6 2%Creditd]
Designer Process Engine Custom Properties [properties. cfg] Config | Probes | Documentation |
&% RYD 7500 Jlocalhost: 7500]
Host |Ioca|host |
GH Tester Process Starter Port 5670 |
TRA File |C:\ﬁbco\designer\5.S\properﬁes.cfg | [ Browse. .. ]
A L duk,
AMM“"“‘\MM "-s,g. o " - A5 anh wwm P

In the Logical View of Architecture School, you can set the binding per environment
to the required TRA by right-clicking as shown.

* [Dlorade ~ EFsep + [E]softwaresc ~ BHTECO ~ Gaweb ~ | 1y %y | = v\f{\_ (= S e S 7 R |

| Mew ]

mo
f;j_ Physical Resource. ..
| 0 Set Binding in * || @ HotairMergedBwProj '-" Create new TIBCO BusinessWorks TRA File
| Focus on HobAirBWPraj

to Designer Pracess Engine Custam Properties [properties. ch]

Rational Integration Tester's TRA file must be configured with the same tracing
parameters in order for it to be able to generate full BW test reports. In most
instances, Rational Integration Tester will be running on a different server from BW
and you will need to make sure that the RV trace messages can be received by
Rational Integration Tester. If the two machines are not on the same broadcast or
multicast network it will be necessary to configure the Rational Integration Tester RV
daemon parameter to connect to the remote RVD. You would need a setting for each
type of trace message (Info/Warn/Error/Debug) but a single example follows:

Trace.Debug.Publish.Daemon=tcp:remoteserver:7575

"?J Hide Dependencies »
v | Edit Filers. .,
¢‘4':Y;M - " - g .
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4.5

Example: The Hotair Scenario

This section shows how Rational Integration Tester can be used to test TIBCO EMS
and TIBCO BusinessWorks by means of a small but reasonably complex
BusinessWorks project. The project, which is called “Hotair”, comprises a number of
BusinessWorks processes that bring together several systems and make use of EMS,
Rendezvous, and SOAP protocols.

Specific examples will be used to demonstrate how Rational Integration Tester can
work with EMS and BusinessWorks.

This section contains the following information:
* Scenario Overview

* Using Rational Integration Tester and Hotair to Test a TIBCO BusinessWorks
Project
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4.5.1

Scenario Overview

The Hotair scenario features the following sub-systems:

The Hotair booking web application (a website for airline customers), which is a
J2EE webapp (JSPs) running on a web server. The application communicates
with the BusinessWorks processes by means of JMS request/reply interactions
with XML formatted payloads.

The Hotair check-in web application (a website for airport check-in clerks) uses
the same technology as the booking application, but with a more complex internal
servlet design).

Hotair booking processes, which provide the business logic powering the airline
booking system.

Hotair checkin processes, which provide the business logic powering the airport
check-in system.

A Flight Search Server, which is a simple Java program providing flight search
functionality over a request/reply interface.

Reservations Database, which is a database for the passenger reservations table.

Airport Check-in database, which powers the airport check-in system. The
database includes passenger details, which initially are fetched from the hotair
booking system by means of a SOAP web service.

NOTE: Not all of the components described above are utilized in the

examples that are illustrated in the following sections.

Queues

The following TIBCO EMS queues are utilized in the Hotair scenario:

hotair.booking.simpletest
hotair.request.passenger.booking
hotair.request.flightsearch
hotair.request.user.validate
hotair.request.flight.getForCheckin
hotair.request.passenger.getForCheckin
hotair.request.passenger.checkin

hotair.response
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MakeBooking Process

The TIBCO BusinessWorks process “MakeBooking” is one of the most important
processes in the Hotair scenatio.

The following graphic shows how the MakeBooking process is displayed in TIBCO
Designer.

Insert an entry into the reservations database table “,.c\
- W

@

Mae GenerateMext

-+
':_,.--""""'-

-y

“isa

JMS Queue Re-::\a.'@er

rcard

GenerateNextRBs

‘ 1
Americ ; —.' e
hsert Reservation  Rephy to JMS End
Message

GenerateNextRes...
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45.2
Project

Using Rational Integration Tester and Hotair to Test a TIBCO BusinessWorks

The following sections describe how to use Rational Integration Tester and Hotair to
test a TIBCO BusinessWorks project.

¢ Load the Operation to Test in TIBCO Designer

*  Build a Regression Test — Record BusinessWorks Events
e Create a Test from Recorded Events

e Create Tests from an Operation

* Create a Test Suite

* Run and Repair a Test Suite

* View the BusinessWorks Coverage Report

e Create and Run a Stub

e Create and Run a Trigger

© Copyright IBM Corp. 2001, 2012 59



Load the Operation to Testin TIBCO Designer
1. Start the web server that hosts the Hotair booking web application.

2. Start TIBCO Designer and open the Hotair scenario project.

3. Open the Tester view and click the play button to test a specific process.

4. Load the Airline/booking/MakeBooking process.

Load Selected
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Build a Regression Test - Record BusinessWorks Events

By capturing events in Rational Integration Tester, you can generate regression tests
very quickly.

Launch Rational Integration Tester.

Create a new project in Rational Integration Tester and synchronize the
BusinessWorks project (see Add a BusinessWorks Project).

Open the Logical View in Architecture School and select the MakeBooking
operation.

0
.,‘# | lasnieral «

Click the Record button in Rational Integration Tester’s main toolbar.

WROA> B 0K 2050 Fm ]
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The Recording Studio is displayed, ready to record events for the MakeBooking
operation.

Enabled = Operation Mame _Eufnur
| |MakEE|:n:|king

Select the desired environment by clicking the small arrow on the Environments

button.

NOTE: In this example only one environment exists, so it can not be changed
without creating a new environment.

Click the Record button in the Monitor View window to start recording;

Launch the Hotair booking site.

Hotair online flight booking *

€ = | C || % http:/flocalhost:8080/hotair-booking/

]
-

Booking

| From -= V|

|Tu = V|

oate: ||

Welcome to hotair
Welcome to hotair, the hottest airline in
the skies. Book a flight online now!

Find a flight using the search box on the

left, or take advantage of our latest
special offers.

Barcelona
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8.  Click either of the Book Now buttons and enter passenger/payment details on the
next page.

9.  Click Proceed when finished and you should see a confirmation page with a
reservation number.

Flight Booked

You have succesfully booked a flight.

Your reservation number: ADDS251

Home
= = '-:-v-"'"ﬂf

ML aath s ol AL

10.  Return to Rational Integration Tester and you should see that the request and
response have been recorded in the Monitor View.

11.  Click Pause in the Monitor View to stop recording,

© Copyright IBM Corp. 2001, 2012 63



Create a Test from Recorded Events

In the Monitor View, select both events that were recorded in the previous section
(Build a Regression Test — Record BusinessWorks Events).

To select both events, you can click and drag while holding the left mouse button,
select a range of events using the mouse and the Shift key, or select one event and
press Ctrl + A (to select all). Selected events are highlighted in bright blue, as shown
below.

o [ 5
mialv]y Qe O$ e

Time Skamp Source Diescription

i

13:13:58.926  MakeBooking hotair. request. passenger.booking ($TMP. ..

13:14:36.008 MakeBooking $TMPE. EM5-SERVER. 34C48DE3EH315,5

P ¥ ‘,_[f' Hfj.ﬁ-d“-\.u;_f"‘"\. A s g _fj“h\.ﬁxh i /MLJM‘-«..F o f

Click the Create Test button in the Monitor View.
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4. Select the operation for which you are creating the test (for example, MakeBooking)
and provide a name for the new test, then click OK.

Create Test

Select the operation to create a test faor
and choose a name for the new test

q
&
b ™

EN= »
- EFWOL =
=i booking
F_r) FlightSearch

.37 Tests

F—}-) GenerateMextReservationMumber
‘..[37] Tests

=3 GetPrice

‘.37 Tests

F—}-) JMSTest

‘.37 Tests

=8

. [1i14) Tests

Tesk name iRegressinnl

Edit test on save

[ ok H Cancel ]

NOTE: For the sake of simplicity, enable the Edit test on save option to
open the test in the Test Factory after saving,
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In the Test Factory, you can see that the new test is created in a directory called Tests,
contained by the operation that was selected when creating the test. The panel to the
right displays the new test and the steps it contains.

LComponent Yiew Datfns

- Q@A BE % |’

“r Componenks
=g HaotairMergedBWProj
? HokairMergedBWProj

ErrorTest

(g Airline

¥ sharedResources

r—]& booking

-2 Flightsearch

) GenerateMextReservationMumber

=/ Regressionl

Test

Construck your test by using one or more of the availa
inserted by dragging from the toolbox or added from t
click an action ko edit it.

"'sj LogicaliHotairtergedBWProjiAirinetockingMakeE|
----- ‘I‘ Initialise

=%, Test Steps
q: Send Reguest:"Text" using schema "Text"
: % Receive Reply:"Text" using schema "Text"

b * Tear-down

) GetPrice
- g IMSTest
E}) MakeBooking
B-{24] Tests
Tl caression]
=t getReservations

Run the test by right-clicking on it and selecting Run from the context menu, or

select the test and click the Run icon 2 in Rational Integration Tester’s main
toolbat.

The test is opened and executed in the Test Lab. A graphical summary of the
execution is displayed in the Task Monitor, and a detailed report of the test results can
be found in the Console, in the lower portion of the window. In this case, the test
should fail because the reservation number does not match what is expected.

Task Maonitar

BO| === € ]

| Type Task

Progress

ooking/Regressionl

|=terminated= Regression

i[lE:EE:DE.?ES 2008/09/27] Initialising...

i[lE:SE:DZ.?SE Z008/09/27] Using environment: HotairMergedEWProj
[[1f£:39:02.755 2008/09/27] Starting main test steps

5[16:39:02.985 2008/02/27] Beceive Beply:"Text" using schema "Text” timeout 50
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Select the test in the Task Monitor and click the Test Repair icon %@ in the toolbar.

The Test Repair tool lists all validation failures that were found in the selected tests.
You can right-click on any of the failures and apply an action to fix it. In this case,
right-click the failure that is listed and select Replace with regex match, which will
generate a regular expression to use in place of the differing message content.

P Test Repair

Test Repair Tool

Fix walidation Failures by applying standard corrective actions to them. Right-click on the Failures to select then
ackian,

Resource = Action Description

Regressionl.tsg Receive Reply:"Text” using schema "TE::-::" timeout 5000ms "lkextins0: boolkElightResponse/n
1 Disable field validation

F—fy_ Crverwrite expected field

[
Itas¥  Darlara with ranaw makch o |

If desired, you can right-click the failure entry in the Console and apply the same fix.

Select the test and click the Run icon 2 in the Task Monitor to run the test again.

This time, since the validation failure has been replaced, the test will pass.
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Create Tests from an Operation
Open the Test Factory perspective.

Right-click on the Tests virtual folder under the MakeBooking operation and select
New > Tests using MEP...

A wizard is launched that will help you create multiple tests to validate all possibilities
from the operation’s message exchange pattern (MEP).

For the purpose of this example, you can leave the default settings in the first page of
the wizard, This page lets you control the structure of the message by selecting how
many occurrences of each element should be included.

In the wizard’s second page, you can control the contents of the message by selecting
different content types for each element and values for those elements that do not
have random content generated for them.

Iterate Enum [
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Ensure that Iterate Enum is selected for the “Payment:cardType” element.

This will cause the wizard to generate a unique test for each type of credit card that
the operation can process (three in this case), which can be verified in the next page
of the wizard (Summary).

Structural Tests: 1
Contents Combinations; 3
Tokal number of tests ko create: 3

RV gan SR P L O e N B UL g R

Click Finish to complete the operation and close the wizard.

The tests that were specified by the wizard will be created in the Tests virtual folder
under the MakeBooking operation.
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Create a Test Suite

Create a test suite by right-clicking on the MakeBooking operation and selecting New
> Tests > Test Suite.

Create E]

Creakte new Test Suite
Enter a name for the Test Suike vou wish to create.

Mames [MySuite |

[ oK H Cancel ]

Provide a name for the suite and click OK to proceed.

The new suite appears in a new scenario, which is opened in its own tab in the Test
Factory.

{8} MySuite*
Tesk Suite

Test suites allow wou ko group tests, run profiles and performance tests together as a unit
fram the command-line or using Ant.

Coanfig | Dacumentation |

WS Se v B

[ s gl fﬁ“‘-""‘“ B T W

/ufj:/

Add the tests that were just created by dragging them from the Tests virtual folder
under MakeBooking and dropping them under the new scenario, or click the Add
Tests button on the toolbar above the new scenario and select the tests that were just

/-ﬁfffff'-*

created.

Save the new suite by selecting File > Save Resource, or click the Save button in
Rational Integration Tester’s main toolbar.
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Run and Repair a Test Suite

Select the suite you created in the Suites virtual folder under the MakeBooking
operation.

Run the suite by clicking Run in Rational Integration Tester’s main toolbar or by
right-clicking the suite and selecting Run from the context menu.

E}) MakeBooking
=/ g Stubs
. - Hotair
- . Regression
= ] Suites
FegSuites
E‘l---i} Tests ﬂ HEn
t54 Simple T| Q rRin
) MakeBooking (1 4
& getReservations Rl
) Gemeseruaﬁnri Re-run Failures...
a

i E P . 4,
Rorl e W N

W .p-qh,d“-#fw-ﬂ'"""h* /;_j“.*“‘
o

The suite is opened and executed in the Test Lab. For this first run, the suite should
fail because the reply messages contain fields that are not expected.

Use the Test Repair tool to overwrite the expected message, ensuring that the same
errors will not cause the tests in the suite to fail. Select the failed tests in the Task

Monitor and click the Test Repair icon % in the Task Monitor toolbat.

Select all of the failures, then right-click one of them and select Overwrite expected
message.

# Test Repair

Test Repair Tool
Fix walidation Failures by applying standard corrective actions ta them, Right-click on the Failures to select the

Resource Action Description
PaymentcardType = america. .. eive Reply:"Text" using schema "Tex
PaymentcardType = america. .. L ' using schema "T
PaymentcardType = america. .. : ' using schema "T

PaymentcardType = maestro 1= xt" using schema "Tex,

PaymentcardType = maes L : ' using schema "T
PaymentcardType = maestro... 1= ' using schema "T
PaymentcardType = visa.tsg R ' using schema "T
PaymentcardType = visa.tsg  Receive Reply:"Text" using schema "Tex... '
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Click Close when finished.

To run the suite after using the repair tool, select the suite and click Run in the Task
Monitot.

The tests should fail again, but for a different reason. Instead of the unexpected fields
in the reply message, the reservation numbers that are returned do not match what is
expected. These can be fixed with a regular expression match.

Select the failed test entries in the Task Monitor and repair them as before, except this
time you will select the Replace with regex match option.

Run the suite from the Task Monitor again and this time the tests will pass.

Task Monitar

B0 === 366 ]

= Task Pra

=
-
=

Logical/HotairMergedBi'Proj airline/booking/MakeBooking /iy Suite

&N
",

i Logical/HotairMergedBWwProi) dirline fbookingMakeBooking/Paymentcard Type = americanexpress

i
L
!

Logical/HotairMergedB'Proj Airline/booking/MakeBooking/PaymentcardType = maestro

&N
&
e
",

LogicalHotairMergedBWwProj) airline/bookingMakeBooking/Paymentcard Type = visa
Logical/HotairMergedBi'Proj airline/booking/MakeBooking /iy Suite

&N
L1
e
",

Logical/HotairMergedBWwProi) dirline fbookingMakeBooking/Paymentcard Type = americanexpress

i
L
!

Logical/HotairMergedB'Proj Airline/booking/MakeBooking/PaymentcardType = maestro

&N
",

r LogicalHotairMergedBWwProj) airline/bookingMakeBooking/Paymentcard Type = visa
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3.

View the BusinessWorks Coverage Report

The Results Gallery contains all of the historical data for the test suites in your
project, letting you view the results of any suite and any instance of that suite.

NOTE: For more information about available TIBCO BusinessWorks reports,
refer to IBM Rational Integration Tester Reference Guide.

Open the Results Gallery.

Click Browse to select the desired test resource, then select the desired test instance.

Test Results aox

Resource i{@} RegSuite | [ Browse... ] [ Clear ] Instance |07-Apr-2010 10:10:03 o
£ |5 E »
Resource Motes | Status Total Passed Failed Start Time End Time

Running
na/Simple Test

sér;"l’ est

o,

il o u.__t-._‘./"f ¥ e - /w'“._..; PP _/"‘"‘ AN - /fh i W T

The scenario is selected by default, but you can select any of the individual tests it
contains to view applicable reports.

Select the TIBCO BusinessWorks Coverage Report tab.

TIBCO BusinessWorks Coverage Report

summary
Frocess Activities Run  Activities Missed  Cover:
Airlinebooking/FlightSearch i) b3 0%
Airlinebooking/GenerateMextReservationMumber 4 0 100
Airlinefbooking/GetPrice (i) T 0%
Airlinebooking JMSTest i) 4 0%
AirlinebookingMakeBooking T 1 o8t

NOTE: Viewing the report relies upon the proper selection/configuration of
the TRA file in the project (see Add a BusinessWorks Project).
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Create and Run a Stub

A stub can be used to simulate a system or process that is unavailable. In the example
below, we will create a stub from the request/treply events that were recorded eatlier.
This stub can then be used to simulate the BusinessWorks process that has been
turned off.

Open the Recording Studio.

Select the previously recorded events in the Monitor View and click the Generate
Stub button.

Provide a name for the new stub and click OK. The stub is created and displayed in
the Test Factory.

NOTE: The operation under which you are creating the stub should already
be selected, based on the events that were selected. If not, however,
ensure that you select the proper operation.

Close TIBCO Designer (that is, stop the MakeBooking process).

Run the stub — right-click on it in the Component View and select Run from the
context menu.

The Test Lab is displayed with the selected stub running.
Select the test suite in the Component View and select Run from the context menu.

The test cases should fail due to a time-out error. To ignore this error for the purpose
of completing the execution of the test suite, we will edit the stub and disable
validation on the received message.

Open the Test Factory and double-click the stub in the Component View.
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8. Double-click the Message Case step to edit it.

9. In the Message Case dialog, click the Assert tab, then disable the option to Validate
Message Children for the message body.

10.  Stop and start the stub in the Test Lab, then run the suite again — all tests should pass.

NOTE: When finished, you can stop the stub again.
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Create and Run a Trigger

A trigger is used to send an event to the system under test. A trigger can be created
manually, or from a previously recorded event. In our example, we will use an existing
event.

Open the Recording Studio.

Select the Triggers tab, below the Event Monitors window.

a Triggers |

Select the first recorded event (the request) in the Monitor View and click the Create
Trigger button in the Monitor View toolbar.

A new trigger is created under the Components tree in the Triggers view.

Expand the tree to show the new trigger (expand each node, or click [E to expand all
nodes).

Double-click the trigger to edit it.
The Edit Trigger dialog is displayed.
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6.  Select the Values tab and update one of the fields (for example, passengerFirstName)
in the body.

7. Click OK to save the change and close the dialog.
8.  Click Record in the Monitor View.
9. Run the trigger by selecting it and clicking the Run button in the Triggers view.

A new event will be recorded in the Monitor View.
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10.

To verify that the request contains the updated field, select the event and expand the
request element to view the updated field (for example, passengerFirstName).
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4.6

4.6.1

Testing BusinessWorks Private Processes

Some processes in a TIBCO BusinessWorks project are private (that is, they are only
used by other processes). To enable the testing of these processes without having to
test their parents, you can add a design time library to your BusinessWorks project by
means of TIBCO Designer. The library is copied to <Rational Integration
Tester Installation Directroy>\tools\TIBCO when Rational Integration
Tester is installed.

The following sections demonstrate how to add the library to your project to enable
the testing of private processes. Additionally, an example is provided that illustrates
how to test such a process in Rational Integration Tester.

Enable Private Process Testing in TIBCO Designer

Follow the steps below to enable the testing of private processes in a TIBCO
BusinessWorks project.

Open the BW project in TIBCO Designer.

Select the Global Variables tab and ensure that the variables for

GH_TESTER _HOST and GH_TESTER_ PORT match the values used for
Host and GH Tester Process Starter Port for the TRA file when the
BusinessWorks project was imported.

NOTE: If necessary, the values can be changed in the TRA file, located in the
Physical View of Rational Integration Tester’s Architecture School
perspective.

Select the root of the project in the Project tab.

=

+;:| AESChemas
1] Airline

+
-0 Airport
E:

Project

CreditCheck
HotairergedBWProj
S+ ErrorTest

] OpsSeniceAnent_Transport_JME
I CpsServiceAgent_Transport_Rendezvous. ndransport

Global Yariables

%

|
_._,/"‘ _/ o i _,.,v..-"/'*' b PV R O VR o T T . 4
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4. In the configuration panel, select the Design Time Libraries tab.

@ Hotair BIW Project (Folder)

| Configuration | Project Setings| Design Time Libraries
) %) ™ T &

File Alias Description

Apply Regiet

5.  Click E] to locate and select a new design time library.

6.  Browse to the tools\TIBCO directory in your Rational Integration Tester installation
(for example, C:\Program
Files\IBM\Rational IntegrationTester\tools\TIBCO).

7. Select GHTesterEnable.projlib and click Open.
8. Click Apply in the configuration panel and let Designer save the project if necessary.

9. A new folder, GH Tester Enable, will now appear in the project tree.

aj

------ ErrorTest
----- OpsServicedgent_Transport WS

e OpsServicepgent Transpord Rendezvous.ndransport

i Global Variables | Project

10.  Save the project in Designer.
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4.6.2

Private Process Example

Once the design time library provided by Green Hat has been added to your BW
project, you can begin testing private processes in Rational Integration Tester. The
following example illustrates how to test one such process in the Hotair project.

NOTE: The following example illustrates a manual method of creating tests,
but users will most likely be creating one or more tests using the
Message Exchange Pattern (MEP) that is defined for the private
process operation in Rational Integration Tester. Additionally, this
example creates a test using a process that has no input. This should
not be considered to be the standard when testing private processes as
this is only an example.

Follow the steps in Enable Private Process Testing in TIBCO Designer using the
example Hotair project (see Example: The Hotair Scenario).

If necessary, import and synchronize the project with Rational Integration Tester. If
you have already imported the project, you must synchronize again after enabling
private processes.

Open the Test Factory perspective (F10) in Rational Integration Tester.
Create a new test under the GenerateNextReservationNumber operation (under
Hotair/ Aitline/booking) and call it PrivateProcess.

NOTE: This operation is a private process in the BusinessWorks project.

Add a Send Request action to the Test Steps phase, which will also add a Receive
Reply action.

NOTE: Private processes can only be tested using the Send Request/Receive
Reply actions.

Double-click the Send Request action to edit it.

Ensure that the root of your Hotair project is selected as the transport. If not, click

Browse to select it. The formatter will be Private Process.

NOTE: The BusinessWorks project is used as the transport when testing
private processes.

In the Message Header section, the BW Private Process combo box lists all of the
private processes that are available in the project.
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10.
11.

12.

If necessary, select the private process that you want to test (in this case, Airline/
booking/GenerateNextReservationNumber).

Config | yalue | Store|

Transpart ” HotairBWPraoj | [ Browse... ] Faormatter |“'\t; Private Process w
Message Header =
BV Private Process |I.ﬁ.jrIine,."l:u::nldng,."GenerateNextResEruaﬁnnNumber W !

et e S e SN o o L _.a-_._.._.-_Ll. _h_lﬂ__l_.ll-. _m.i! o m;“\" i.y
Click OK to save the test action and close it.

NOTE: There is no need to create a message for the request because the
selected process has not input. You can select the Value tab to verify
this, noting that the In field is false and the Out field is true. This
means that the process has no input but does have an output.

Double-click the Receive Reply action to edit it.

Ensure that Send Request 1is in the Reply to combo box and Private Process is
the formatter.

Config | Filter | Assert | Store |

Reply to iSEnd Reguest 1 * | Formatter |°“+{: Private Process V|

=—r=y e o |
.d.@'“@_i B T T T a™ PRl ||%!%|ﬁ;;+|,ﬁirl'ﬁ 1@. Il|;,
o rre— o — " -

Right-click the text(String) node in the message and select Schema from the context
menu.
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13.
14.

15.

The Select Schema wizard is displayed.

® select Schema

Select a Schema or Format (Step 1 of 2)
Choose your Schema that you would like to apply to the selected node

3]

i -@: Integra

|Borac |

peeyREe BH —

| 45 208 o Schewa) XML documents or fragments that are B |

|__g_}{5Ds not constrained by an XML Schema or | xml.Element w |
| @ wsDLs O,

s I‘% root.EEleTent)

I_ _:-1 BW Private Processes z ‘-IIE\E.[;E‘

| % DTDs

Select the Private Process tab and select the Hotair project in the tree to the right.

Select the /Airline/booking/GenerateNextReservationNumber_END root (to
the right, under the Roots tab).

B Select Schema

Select a Schema or Format (Step 1 of 2)
Choose your Schema that you would like to apply to the selected node

e E @i

2. %ML (Mo Schema)

| ¥ wshLs
| B sAP IDocs

I| :- BW Private Processes

This group contains all the private process schemas defined

in your Business Projects.

() Namespace (%) Path Filters |AII vl

I3 schemas
-5 Files
Ellﬁ External
B@ &

255 Hotair-scenario
B *JHotairMergedBWProj (Private Process)

®
e
Roots |
| Jairline booking/GenerateNextReservationMumber_ END L' |
@ generatedR eservationNumber (Element)
ot (Text)
< | >

Click Finish to close the wizard.
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16.

17.
18.

19.
20.

NOTE: After selecting a root in the schema wizard, the process selected in the
BW Private Process combo box will change accordingly (that is, to

the process to which the selected root belongs).

The selected root be applied to the original (empty) message.

Message i Value i}
=12 Text (Messane) alidate Message Children
text (String) TXML}
=~ |3 generatedreservationNumber {Element) Validate Element Children
"’c {Text)
PR ey S R S O S T Y ST N S S S

Return to TIBCO Designer and select the Tester tab, then click .

Locate and select the Invoke Process process in the GH Tester Enable folder and
the GenerateNextReservationNumber process under /Airline/booking, then click
Load Selected. If required, let Designer save the project before continuing,

) Select Processes to Load

= Hotair BY Project

=5 Airline

F@ booking

.[] & FlightSearch

:-- GenerateMextReservationtumber
o [] #4 GetPrice

o [] &9 IMSTest

7] & MakeBooking
e [T] S MakeBooking (1)
&I@ pgetReservations

-] Airport

-] CreditCheck

= GH Tester Enahle

Select All

Clear All

Save

—— — — —

Advanced

Load Selected

Cancel

Return to Rational Integration Tester and run the PrivateProcess test.

The test should fail since the expected message field was left blank. You can repair the
failure by overwriting the expected field and run the test again.

© Copyright IBM Corp. 2001, 2012

84



SmartSockets Transport

Contents

Libraries

Creating the SmartSockets
Transport

Configuring the SmartSockets
Transport

Sending SmartSockets Messages

Receiving SmartSockets
Messages

This chapter describes the
libraries that Rational
Integration Tester needs to
work with TIBCO
SmartSockets. It also describes
how to configure the
SmartSockets transport.
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5.1

Libraries

Depending on the version of TIBCO SmartSockets in use, specific product libraries
are required. The following table describes the libraries that are required along with

their default location.

SmartSockfats Library Default Location
Version
v6.8 ss.jar c:\Program Files\tibco\ss68\java\lib

ss-flavor.jar

NOTE: Default locations for the specified libraries can be modified using
Library Manager. For more information, refer to IBM Rational
Integration Tester Installation Guide.

NOTE: To use Rational Integration Tester with an earlier version of
SmartSockets, create a custom provider and add all of the libraries
found in the \java\lib directory of the installation. For more

information, refer to IBM Rational Integration Tester Installation Guide.
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5.2

Creating the SmartSockets Transport

The TIBCO SmartSockets transport is created when you create a physical TIBCO
SmartSockets Connection/Broker resource in Rational Integration Testet’s
Architecture School. The physical resource can only be used once it has been bound
to a logical SmartSockets Cloud component.

To create the logical SmartSockets Cloud:
Open the Logical View of Architecture School (F7).

Right-click the operation that should contain the SS Cloud, or right-click the drawing
palette to create the component at the top level, then select New > TIBCO >
TIBCO SmartSockets Cloud.

NOTE: You may also select the destination for the logical resource and then
select TIBCO SmartSockets Cloud from the TIBCO menu.

Provide a name for the new SmartSockets Cloud when prompted, then click OK.
To create the physical SmartSockets Connection/Broker:

e In the Logical View, right-click on a TIBCO SmartSockets Cloud and select the
Set Binding in > [environment] > Create new TIBCO SmartSockets
Connection/Broker option. You can then open the Physical View and double-
click the new resource to configure it (see Configuring the SmartSockets
Transport).

* In the Physical View, select the TIBCO > TIBCO SmartSockets Connection/
Broker option (or right-click the Physical folder and select New > TIBCO >
TIBCO SmartSockets Connection/Broker). The new resource will be opened
for editing (see Configuring the SmartSockets Transport).

Each physical resoutce will represent a TIBCO SmartSockets Connection/Broker
transport that can be selected and configured as described in Configuring the
SmartSockets Transport.
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5.3 Configuring the SmartSockets Transport

To configure a SmartSockets transport, double-click the appropriate TIBCO
SmartSockets Connection/Broker resource in Architecture School’s Physical View.

ﬂ"f my 55 Connechtion - BTServer [Froject=rntworkz]

TIBCO SmartSockets Connection/Broker
Configure a SmartSockets Connection to either another application or to an RTServer, L

Config | Documentation |

MName !my S5Connection |

SmartSockets

Type |RTServer bt |

Server Mame | gh-rtserver

|
Username | ghuser |
Password eessss |
LCN | |
Project |rtworks |

Test Transport

[ Ok ][ Cancel

If desired, enter a name for the transport in the Name field (to help identify it when

multiple SmartSockets transports are available).

NOTE: When configuring the transport, all of the configuration fields
support the use of tags. Tags can be entered manually or from the
context menu, except in the Password field, where tag names must be
entered directly (for example, %%]JMS_password%%). Since this field
is encrypted, any characters entered will be hidden.
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The transport settings are configured in the SmartSockets panel. The available
configuration options are described in the following table:

Field

Description

Type

Server Name

Username

Password

LCN

Project

Select the desired connection type (as described in TIBCO
SmartSockets User’s Guide) from RTServer, Client, or Server.

For RTServer connections, enter the host name or IP address of the
RTServer to which you want to connect.

For RTServer connections, enter the user name to send when
connecting to the server.

For RTServer connections, enter the password required for the specified
user name (above).

For Client and Server connections, specify the logical connection name
to use.

For all connections, specify the existing SmartSockets project to use for
the connection.
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5.4 Sending SmartSockets Messages

When publishing by means of SmartSockets, you must configure the message header
(see Configure SmartSockets Headers) and the message body (Configure the
SmartSockets Message Body).

#® Publish -ND TRANSPORT SELECTED- [Compl/0p1/55 Test]

& i

Ll A=A

Me:

R

Me

Transport |§$ 55 Cloud

Subject |

Priority |

Publish

Publish @ message on a transport. Select the transport, formatter, and define the [
message content to be sent.

Config | Value | Store |

||_ Browse... J Formatter

% TIBCO SmartSockets v |

ssage Header

£

plyTo |

ssageType | <Mone =

=R BEER

F S

Message

% value & |

ocess Children

E

Actions

Action
Process Children

Yalue

Validate Message Children

Mame

.
i
0

Type

[ ok H Cancel ]
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5.4.1 Configure SmartSockets Headers

SmartSockets header information is configured under the Message Header area.

Message Header
Subject

ReplyTo

MessageType | <pones e

Priarity

g

The SmartSockets header options are described in the following table:

Option Description
Subject The subject of the message being published.
ReplyTo The destination or subject where a reply to the messages should be
sent.
MessageType The Message Type of the message.
Priority  Any integer from O to 65535, the priority identifies the level of

importance of a message. The greater the number, the higher the
importance. Priority determines the order in which a message is
processed after it has been received. It does not affect the order in
which messages are published. When a message is sent to a process
through a connection, it is placed in the connection message queue of
the receiving process in priority order.

NOTE: Sce your TIBCO SmartSockets documentation for more information
about message header properties.
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5.4.2  Configure the SmartSockets Message Body

The contents and structure of a SmartSockets message body can be configured like
any other message in Rational Integration Tester.

®[E BB @
% value &

[E (Msg)

. 4
Actions

Value

E Action
Process Children
Validate Message Children

[
[ ][Mame
[

Type

For more information about configuring messages, refer to IBNM Rational Integration
Tester Reference Guide.
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Receiving SmartSockets Messages

When receiving messages by means of SmartSockets, you must configure the
subscriber options (Configure Subscriber Options), message content (Configure
Message Content), and optional filtering (Message Filtering).

3 Subsciibe -NO TRANSPDRT SELECTED- [2] [Comp1/0p1/55 Testl] ] i=]c3]

& &
Subscribe
Choose a transport and formatter on which to receive and validate a message. "@’

Config | Filter | Assert | Store|

Transport |§$ 55 Cloud | |_ Browse. ., J Formatter | TIECO SmartSockets v|
Subscriber Configuration )
Subject | |
Message Type |=:Nc:ne:=- v|

Loi=) EIENEEEE ]

Message i value i)
[ alidate Message Children
%
Actions
E | Achon
Validate Message Children
Mame
Type

Timeout (ms) |0 I Tolerance (ms) iEEID[J |

[ ok H Cancel ]
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5.5.1

Configure Subscriber Options

Subscriber options for receiving messages by means of the SmartSockets transport
are managed under Subscriber Configuration.

Subscriber Configuration

N &g

Subject

Message Type | <Mone= o

The subscriber options are described in the following table:

Option Description

Subject The subject of messages to receive.

Message Type The Message Type of published messages to receive.

NOTE: Sce your TIBCO SmartSockets documentation for more information
about message properties.
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5.5.2  Configure Message Content

The content, structure, and validation actions of a SmartSockets message body can be
configured like any other message in Rational Integration Tester.

EIENREEEE:

Message % value & I
alidate Message Children
AW

Actions

E | Action

Validate Message Children

Mame

Type A i

For more information about configuring messages, refer to IBNM Rational Integration
Tester Reference Guide.
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5.5.3 Message Filtering

After messages have been passed to Rational Integration Tester, they may be further
filtered (using header and body fields) with the configuration in the Filter tab.

® Subscribe to any message type imeout Dmz ¥i1a *55 Cloud™ [Compl /0. Ellﬁlril
& i

Subscribe

Apply a filter to the message header and/or body fields to determine which of your -‘@;
messages you want to be processed by this action.

| Config| Filter | Assert | Store |

Message Header Y Filter X
5 1 (o) O |»
% Subject (String) L
"q; MessageType {String) L
- % ArrivalTime (Double) 1 |
v@ Compressed (Boolean) True
"q_- CorrelationID {String) F
DeliveryMode (Integer)
§ DelieveryTimeout (Double) ] 3
N 5T Y | PO 1 | .
AW
Message Body % Filter g
[ Ok ] [ Cancel ]

In this case, Compression must be true and DeliveryMode must equal “0”.
Otherwise, Rational Integration Tester will discard the message.
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Troubleshooting

Contents This chapter provides answers
No Formatter Available to some of the common
questions and issues that may
Unable to Connect to Daemon .
be encountered when testing
Overlapping Subjects Error TIBCO products in Rational

_— . Integration Tester.
Class Definitions Not Visible

AE Transport Unable to Use
BusinessWorks 5 Projects

Unable to Watch EMS Queues

Unable to Access Topics/Queues
on Remote Servers

“Not Permitted” Error When
Watching

Unable to Tag Generated Tracking
ID

Failed to Rebuild Schema
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6.1

6.2

6.3

6.4

6.5

No Formatter Available

If the Formatter combo box is blank in a message editor, it is likely that the requisite
jar files were not included on the classpath when Rational Integration Tester started.
Note that the Library Manager must be configured and enabled for the TIBCO AE
provider.

Unable to Connect to Daemon

This can occur when either the application is unable to start a suitable local daemon
process ot if the daemon settings in the transport configuration are invalid/reference
an unreachable remote transport. In these cases, check that the directory in which the
rvd executable is present is located on the system PATH environment variable.

Overlapping Subjects Error

When using an RVCM-based transport, there are restrictions to the subjects to which
you can subscribe at any given point. For example, it is not possible to have two tests
using the same RVCM transport with subscriptions to the subjects 'test.>' and
'test.application’. This would result in an error as you could potentially have two
subscribers to the same subject and Rendezvous would not know how to handle the
certified acknowledgements.

Class Definitions Not Visible

Changes made to the schema definitions inside of TIBCO Designer will not be visible
in Rational Integration Tester until you synchronize the artifacts again. This is done in
the Synchronise view of Architecture School.

AE Transport Unable to Use BusinessWorks 5 Projects

BusinessWorks 5 uses TIBCO AE version 5 libraries. You must run Rational
Integration Tester with AE5 JAR files (v4 will not work). These settings can be
confirmed in the Library Manager.

© Copyright IBM Corp. 2001, 2012 98



6.6

6.7

6.8

Unable to Watch EMS Queues

Ensure that the transport connects with administration permissions as watching
involves accessing system topics instead of the target queues. You also need to
uncheck the “Use JNDI to lookup destination” connection option.

Unable to Access Topics/Queues on Remote Servers

This is normally due to a problem with how the connection factory is configured.
When you make a remote connection to an EMS server, the initial connection to the
connection factory returns the location of the queue or topic. If the connection
factory is configured incorrectly for a default port number or localhost, it can tell
Rational Integration Tester to connect to its local machine or use the wrong port
number. Please refer to the TIBCO EMS documentation and check the connection
factory settings using the TIBCO tool tibemsadmin. An example follows where the
connection factory has a correct URL (that is, no host name):

tcp://ghc-sun4:7222> show factory QueueConnectionFactory

Factory = QueueConnectionFactory
JNDI Names = "QueueConnectionFactory"
URL = tcp://7222

ClientlID =

Load Balanced = no

“Not Permitted” Error When Watching

If the admin credentials are edited after an action has been performed using the EMS
transport, Rational Integration Tester will need to be restarted to fully apply the
changes.
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6.9 Unable to Tag Generated Tracking ID

When publishing messages using the AE transport, the TIBCO APIs will add a
tracking ID. Store actions within a publisher are currently unable to process this value.

6.10 Failed to Rebuild Schema

If transports are created on the Windows platform and used on a UNIX platform, the
path separators may prevent the transport’s schema from being able to refresh. In this
case, the reference to the DAT file needs to be updated within the UNIX
environment.
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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.

Publisher-Subscriber

Transport

Publishing

Subscribing

Subject

Server

Subject

A messaging paradigm whereby a messaging network consists of
Publishers and Subscribers.

Informally, the messaging software in use. For instance, TIBCO
Rendezvous, 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 user-meaningful name for identifying messages on TIBCO
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. See also: JMS
queue, JMS topic.

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

A user-meaningful name for identifying data objects. 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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Term Description

TIBCO Rendezvous 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.

TIBCO AE Message A TIBCO proprietary format for messages contained within the
Rendezvous
TIBCO EMS TIBCO Enterprise Messaging Service - JMS transport.
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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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