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About this Publication

Contents

Intended Audience
Scope
Typographical Conventions

Contacting IBM Support

This guide describes how to use
the Financial Information
eXchange (FIX) transport and
FIX dictionaties in IBM®
Rational® Integration Tester to
help you test trade-related
messages and the systems that
use them.
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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 use of IBM Rational Integration Tester with the FIX
transport and FIX dictionaries. Information about other features and functionality in
Rational Integration Tester is beyond the scope of this document.

If you wish to familiarize yourself with Rational Integration Tester, please refer to the
online help or any of the documentation that is provided with the product.

Typographical Conventions

The following typographical conventions are observed throughout this document:

Type Usage

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

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

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

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

Contacting IBM Support

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

Contents This chapter provides
Overview information about how to add
FIX dictionaries to Rational

Adding FIX Dictionaries :
€ Integration Tester and apply

Applying FIX Dictionaries to them to messages for testing
Messages FIX messages and messaging
systems.
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1.1

1.

Overview

FIX dictionaries can be added to Rational Integration Tester and applied to messages,
allowing you to construct messages in a format that is meaningful to the system under
test.

The FIX Protocol is a series of messaging specifications for the electronic
communication of trade-related messages. It has been developed through the
collaboration of banks, broker-dealers, exchanges, industry utilities and associations,

institutional investors, and information technology providers from around the world.!

NOTE: A FIX dictionary can be applied as a schema (that is, a node
formatter) to text (String) nodes in text-based messages.

http:/ /www.fixprotocol.otg
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1.2

Adding FIX Dictionaries

This section describes how to add a FIX Dictionary to the Schema Library in Rational
Integration Tester’s Architecture School perspective.

NOTE: Rational Integration Tester uses QuickFIX/], so any dictionaries
added must be in QuickFIX format.

Open the Architecture School perspective (F7) and select the Schema Library view.

Click the FIX Dictionary icon in the Schema Library toolbar.

The New FIX Dictionary dialog is displayed.

' New FIX Dictionary %)
FIX Dictionary

Reference a FI¥ dictionary, making it available for use in GH Tester, e
Mamespace: i | Current Location i i [ Change... ]

[ oK H Cancel ]

3. Configure the options to use for the new dictionary, as follows:

Type Usage

Namespace A string describing the version of the added dictionary in the
format of “FIX.x.y” (x is the major version and y is the minor
version). For example, FIX.4.2.

Current Location  Denotes the full path (system or URL) to the file containing the
dictionary (click Select to enter path or URL, see next step).

© Copyright IBM Corp. 2001, 2012 3



4. In the Select Location dialog, click Browse to locate and select a local schema file,
or click the URL tab to enter the URL of a remote file.

File |C:'|.GHDa13'|,FIx Dictionaries\FIX42. xml | [ Browse. .,

L Ok, ][ Cancel ]

NOTE: Rational Integration Tester includes the QuickFIX 4.0 through 4.4
dictionaries as defined by the FIX specification (see http://
www.fixprotocol.org). As such, you can specify any of these
dictionaries by URL using just the dictionary filename (for example,
FIX42.xml).

EFT Select Location

| File | URL |
B | ]

WRL | FIX42.xm |

Identity r\lu Resource Selected i [ Browse. .. ] [ Clear ]

L oK ][ Cancel ]

5. Click OK when finished, and click OK in the New FIX Dictionary dialog.

6. The selected FIX dictionary is now available to be applied to messages as a schema.

NOTE: If desired, you can drag and drop FIX dictionaries into the Schema
Library to import several files at once.
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1.3 Applying FIX Dictionaries to Messages

Once your FIX dictionary has been added to Rational Integration Tester, it can be
applied to messages in applicable test actions (that is, to text nodes). The following
example illustrates how to apply an existing FIX dictionary to a message.

1. Create a new test in an operation that contains a reference to a transport supporting

messages of type Text.

2. Add an outbound or inbound messaging action to the Test Steps phase of the test
(for example, Publish, Send Request, and so on).

'u" FIUEXECE...

----- 1L Initialize

;1 "K. Test Steps

t @l Scnd Request-NO TRANSPORT SELECTED- (2)
. -5y Receive Reply:-NO MESSAGE DEFINED-

‘lr Tear-down

b, . b, i, Ak, e b adh, b bk, = "
P ™Y . b, gt * gt A - Ak PP R o

3. Open the messaging action for editing.
4. Select your transport and Text formatter.

5. In the message area, right-click the text (String) element and select Schema from the

context menu.

:'_ ¥ :I__ E— —
|R|E| B[f @ @
Message i® value &
[=- 12 Text (Message) Process Children
Contents b
| Schema... I
¢ Rule Cache 8 ]
Tvpe b
n i mdl—,/\""‘}'"-uﬁ__._‘h‘l“p\ﬂ' ..f“_‘f\,h/._p...ﬁ; h.-"'f“""" s j‘_“—"_‘“_‘_ﬂ_“,f ._
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6. In the Select Schema wizard, select the FIX Dictionaries tab and select the schema
that was imported into Rational Integration Tester’s Schema Library.

{..".": " .._..--:-. _"_- L d

| 2, ¥ML (No Schema)

This group contains FIX Dictionaries that can be used to create

| & XsDs YOUur messages.
| & WSDLs
e Ot O s
| [] Record Layouts &; Schemas
L,.‘ﬂ BV Private Processes | | =-iC3) Files
[ % FIN Dictionaries —FD{ External {FIX Dictionary)
- FI External (FIX Dictionary)
DD
& . ; =+ External
| fv NET Objects 25 C:
| % Basesd =) GHData
| [& NACHA =-{C3 FIX Dictionaries
B - 3142 (FI¥ Dictionary)
SWIFT z -
| 5 - F{ External (FIX Dictionary)
NQ_JSDN
e A g b 3 P
“"“"u.l“"'m‘tf" o #}*/’*‘/\ "f \‘\M.;J\_‘Aud’hﬁ"’(

7. Under the Roots tab on the right side of the wizard, select the desired schema root.

Roots |

----- ‘\t 141 (RezetSeqMumFlag)
----- ‘\t 383 (MaxMessagesSize)
-3 384 (NoMsgTypes)
E}é (MoMsgTypes)
P, __;,/’“**-Wnﬁ“'q?fmm' R ¥ P .ﬁ.__,a__/’n o e O R

8. Click Next to proceed and set the desired Content and Assert options in the next
wizard dialog, then click Finish.
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9. The schema will be applied to the original message, including the structure and
content that is defined in the selected dictionary and root.

Message i Value

——

Process Children
Expal ded Cﬁﬂt&f‘lt
=- |2 A {Logon) Process Children
‘% 93 (EncryptMethod)
% 108 (HeartBtInt)

‘% 35 {(RawDatalLength)
% 95 (RawData)

‘% 141 (ResetSegqMumFlag)
‘% 333 (MaxMessageSize)

s g [B) 334 (NoMRgInpsd o, ooon, PEREESECHEF SR ] RS

NOTE: For more information about messages, schemas, and validation, refer
to IBM Rational Integration Tester Reference Guide.

EIEEEEEEEE ) -

»
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The FIX Transport

Contents This chapter describes how to
Overview create and configure the FIX
transport.

Creating the FIX Transport
Configuring the FIX Transport
FIX Messages

Monitoring FIX Conversations
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2.1

Overview

The FIX transport allows Rational Integration Tester to connect to FIX applications,
acting as a client (initiator) or as a server (acceptor). Additionally, the FIX transport
allows Rational Integration Tester to record FIX conversations (by means of pcap).

Rational Integration Tester supports FIX versions 4.0 through 4.4. The FIX transport
is created with a physical FIX Connection component in Architecture School.
Creating the transport also creates a schema that can be viewed/modified in the
Schema Library and applied to messages as a schema the same way a FIX dictionary
can be (see FIX Dictionaries).

NOTE: Rational Integration Tester utilizes the QuickFIX/] engine (Java
version of QuickFIX) for its FIX implementation. More information
can be found at
http:/ /www.quickfixj.org.
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2.2 Creating the FIX Transport

The FIX transport is created when you create a physical FIX Connection 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 FIX Connection option.

L Mew b
X T_J Open...
£ Physical Resource, ..
|Q Set Binding in 4 ” @ local 4 ||FI>( Create new FIx Connection .
8 3 ; @ remote b to Local Client 42 - FIx Cunnectlfgn to localhost: 9875
5 | e ,_I:"fie Dependencies A 4 ko Server 42 - FIX Server listening on port 9578
- " a4 ..w"..._// . L ] PR /"\\_..,_/ b /“ ;..p‘-\..,_/ R L ke R A

e In the Physical View, select the General > FIX Connection option.

Physical view

(g General | ] EMail - @@BIBM - |L[IMS - [(DlOracle - FESAP - [Z]Softwat

I Agent
i | Clusker
4 Database
| - FIX Connectio. ..
,|FIJ( FL Conneckion l\} | listeni
- s erver listenin...
I8 Host
| 53 Identit ) FRVER._HOST %% (207, 223.0. 140) |
- ...-‘-f”“n .H-‘M ity | ey gl R i o

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

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

i.’.Ff Local Client 42 - FIX Connection to localhost: 9878 E]

FIX Connection
Configure FIX transport messaging settings. Fix

Config | Documentation |

Mame |L|:|r:al Client 42

Session | Storage | Logging || Advanced |

P
Type Client VJl

Host | localhost

Part | 09873

SenderCompID | BANZAI

TargetComplID | EXEC

FIX version 4.1 &

Custom Dicbionaries

Application | | [ Browse... ]

Transport | | Bt

Reset sequence numbers on logon

[
Heartbeat interval I 30 | seconds

Test Transport

[ Ok ][ Cancel ]

If desired, enter a name for the transport in the Name field. The various transport
settings are configured under the Session, Storage, Logging, and Advanced tabs — all
tields support tags, which can be entered manually or by using the context menu.

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

© Copyright IBM Corp. 2001, 2012 11



2.3.1 Session

The configuration options under the Session tab are described below:

Option Description
Type Defines if the session acts as an initiator (Client) or acceptor
(Server).
Host The host name or IP address of the server to which the initiator
should connect (only available for Client sessions).
Port The port to use when connecting to a session (client) or for

SenderComplD
TargetComplD
FIX version

Custom Dictionaries

Reset sequence...

Heartbeat interval

listening to incoming connections (server).

The component ID of the sender for this FIX session.
The component ID of the target for this FIX session.
The FIX version to use for this session.

Application: For all FIX versions, the path to an XML definition file
to use for validating incoming FIX messages. If no file is supplied,
only basic message validation will be done. Click Browse to locate
and select a valid XML data dictionary file.

Transport: Reserved for future use.

Determines if sequence numbers should be reset before
sending/receiving a logon request.

The heartbeat interval (in seconds) to be used by initiators.

2.3.2 Storage

The configuration options under the Storage tab are described below:

Option

Description

Persist messages

Storage type

Directory

Determines if messages will be persisted.

Determines how messages will be stored. If In Memory, messages
are stored in memory and nothing else is configured. If File, then
“Directory” is required.

The directory to store sequence number and message files. Click
Browse to locate and select the desired directory.

© Copyright IBM Corp. 2001, 2012 12



2.3.3 Logging

The configuration options under the Logging tab are described below:

Option

Description

Logging type

Directory

Log heartbeats

Include milliseconds

Include timestamp for
messages

Determines whether or not logging is enabled for sessions. If
None, no logging information is saved. If File, logging details will
be saved according to the remaining options.

The directory where log files should be saved. Click Browse to
locate and select the logging directory.

Determines whether or not heartbeat messages will be logged.

Determines whether or not milliseconds are included in log time
stamps.

Determines whether or not time stamps are included on message
log entries.

2.3.4 Advanced

The text field under the Advanced tab can be used to set any of the possible

configuration options that are not made available under the Session, Storage, and
Logging tabs. Configuration options should be entered one per line, in the following
format: option=value (for example, StartTime=12:00:00).

Please refer to the QuickFIX/] User Manual (available at http://www.quickfixj.org)
to learn more about possible configuration options.

© Copyright IBM Corp. 2001, 2012
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2.4

FIX Messages

When sending and receiving messages using the FIX transport, FIX is the only
formatter available, and no other schema can be applied to the message. Only the
roots and child nodes available in the transport — determined by the FIX version used
by the transport — can be applied to the message body.

B B BEEEEE:]
() value &
(NewOrderSingle) Process Children
] Conkents ]
[ PRoot v T opeatseat ... 3
Add Child v asEreate @)... ' L (ListExacute (L))
R Fuicachs ¥ | | (nadingSessinStatus (... ¥ M (ListStatusRequest (M)
Sas "
| H(Lispgtatus ()
sl Vo e
P {allocationACk (P
- : Q (DonkknowTrade (Q))
x o R {QuoteRequest (R))
#_)M;‘;f /“,, e P N E .,p--"’ L _‘I/‘""“ ”’qd“wo lares ‘}'aaﬁw* b gt b i g f /.‘u, wm/w"*' il
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2.5

Monitoring FIX Conversations

Rational Integration Tester can record the conversation between a FIX client
(initiator) and server (acceptor). Recording is illustrated by the following example,
which utilizes the QuickFIX/] Banzai (client) and Executor (server) demo
applications.

These applications are included in the binary and source code distributions of
QuickFIX/] (available at the QuickFIX/J SourceForge project site).

NOTE: In the following example, Banzai is running on the same (local)
machine as Rational Integration Tester and Executor is running on a
remote machine.

The example Rational Integration Tester project contains a single operation “EXEC”
that can be used to record the messages sent between Banzai and Executor running
on the remote machine.

FIxX

BANZAI

EXEC

In the project, the logical “EXEC” FIX connection is bound to the physical FIX
Connection that represents the remote Executor application, and the logical
“BANZAI” FIX connection is bound to the local machine, which will run Banzai.

Once the transports and environments are set up as needed and Executor is running
on the remote machine, recording can be started on the “EXEC” operation in
Rational Integration Tester’s Recording Studio.

Banzai is launched on the local machine using a configuration file that points it to the
remote host running Executor (that is, SocketConnectHost= <remote-host>).

© Copyright IBM Corp. 2001, 2012 15



In Banzai, a trade is submitted using the FIX 4.2 Session.

[ _loix]
Symbol  Quantity Side Type Lirnit Skop

s fod oo Sl =] =]
|F1><.4.2:BAN2AI-:=E><EC :| Subrmit |

Crders | Executions |

SymanIQuantityI Cpen IExecu...I Side I Type I Lirnik I Stop I BwgPi I Targetl

After submitting, the Executor should automatically fill the order.

R=EY

Symbol  Quantity  Side Type Limik Stop
s o fow s J-_I—_l
|Frz.4.2:BanNzAL- >ExEC |

Orders | Executions |

Syrbol | Quankity| COpen | Execu,..| Side Tvpe Lirnik Stu:up' AvgPx | Target
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In Recording Studio, the captured messages will be displayed in the Events View.

#“ FIX Demo 2 - remote - GH Tester !E[ E
File Edit Project Tools ‘Window Help

MEcA>+BEX00-Rlo-2Fac]

aanrs Ty

Event Monitars " ox

Events View "ox
& X W o -ln=[EF+ -2-2€6>«/&0-|&a }
Enabled I Manitor Name Colour I # Time Stamp Source Description
[ 2 [ExEC I 1| | 16:52:02.645 |[EXEC & (Logon)
EXEC
16:52:12.134 & (ExecutionReport)
5 16:52:12.137 |EXEC & (ExecutionReport)
AW
] | B Promate Field g Fromote Field Permanently i
Bady I Headerl
& Event Monitors ] % Triggers | Body Message ® value
: J = _% D {MewOrderSingle) Process Children
Event Monitor Properties "ox "t 11 {ClordID) 1305906732099
% 21 (HandlInst) 1
. 55 (Symbol) GHS
% 54 (Side) 1
% 60 (TransackTime) 20110520-15:52:12,125
% 35 (Orderqhy) 100
% 40 (OrdType) 1
"t 59 (TimeInForce) o
<Mo Test Cycles ANonymous li 37MB | 495ME
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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

Server

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

© Copyright IBM Corp. 2001, 2012
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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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