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1. TierBroker 5-4-1

1.1. 5 Utilizations for 1 Development

The TierBroker message is very easy to understand — with one interface you get a complete solution for the
five most important data integration requirements.

Enterprise Application Integration (EAI) — Connectionsto MQ Series, TIBCO, IMS and
other message oriented middleware.

High Speed Batch Processing — The ability to process flat-file formats that are character and
position delimited, with mixed record structures at speeds of +10,000 records per second.

Application Connectors — Connecting real-time information and transactions to desktop
applications. Just paste the Web Services URL into MS Excel to web-enable a spreadsheet. Create
customer gateways for SAP, PeopleSoft and Siebel using the same plug-and-play approach.

XML, SOAP, WSDL — Access Web Services as a client. Publish your own Web Services APl as
ahost. TierBroker makes Web Services as easy to use as the Browser

HTML and the Browser —Web Formswithout programming! No CGl, Perl, JSP, ASP, ADO,
.NET or J2EE. TierBroker allows you to create complex Web Forms with just plain-text HTML.

TierBroker means |everage, because the code that power s your web siteisthe same code that runsthe
nightly batch. Thereis no duplication of effort to support the five key requirements of data integration.

1.2. Self-Contained Solution

The TierBroker Server is a self-contained solution. All of the examplesin this white paper use the
TierBroker Server in combination with scripting. Thereis no compiling. There is no app server, web server
or platform required.

The TierBroker Server works the same way the web works. The Browser is powered by HTML,
which provides structure and JavaScript, which provides program logic. The TierBroker Server
is powered by XML, which provides application structure and TBScript, which has the same
syntax as JavaScript.

To use the TierBroker Server al you need is the server installation package and a TierBroker project file.

1.3. Business Friendly Pricing

We have visited many of our competitors web sites. Most of the time, we have no ideawhat they are
selling or what it costs. At UDICo we are committed to an open policy of selling real software products
that can be downloaded from our web site and a pricing model that is both easy to understand and
customer friendly.
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2. Let's Go TierBroker!

2.1. Getting Started

This document is awhite paper for understanding Web Services that are implemented using XML and
SOAP. It isaso atutoria for creating Web Services applications with TierBroker.

@ |tisnot necessary to install TierBroker to follow the material in this white paper.

If you want to run the examples download the TierBroker Server from jvww.udico.com|and follow the
instructions in the Installation FAQ and Quick Start appendix of this white paper. The source code for this
white paper is a Computer Based Training (CBT) module that isinstalled with the TierBroker Server:

t b/ cbt / Easy SoapNow

The exact location of thet b subdirectory will depend on whether the server isinstalled under Windows or
UNIX. Under MS Windows TierBroker isinstalled in\ Progr am Fi | es\ UDI Co\ Ti er Broker\tb
and under UNIX the server isinstalled in SHOVE/ t b.

2.2. What are Web Services and What Are They Good For?

The Web Services model combines several technologies, including XM Lﬂ WSDL, SOAP and UDDI, to
create a simplified method for making remote procedure cal ISE] Web Services can be used to construct
distributed processing systems, perform real-time Enterprise Application Integration (EAI), aswell as
connect Web Pages to those services.

Web Services will have a big impact on EAI, but an even larger impact on the
Web itself. Web Services will eliminate the hodge-podge of CGI, ASP and JSP

W required to connect HTML Browser pages to databases and transaction
processing systems.

The Web Services model replaces technol ogies such as CORBA and COM with a set of open standards
based upon XML. The Internet succeeded because the Browser was successful as a human-machine
interface for remote applications. Web Services will succeed because SOAP is an ideal machine-machine
interface for remote applications.

2.3.  Web Services Make Building Systems Easier

In concept, developing applications with Web Servicesis as easy as using a Browser. Web Services work
the same way a Browser works, but instead of linking a URL to an HTML Home Page, the URL of aWeb
Service is bound to its WSDL Page, which describes its SOAP interface.

1 extensible Markup Language, Web Services Description Language, Simple Object Access Protocol and Universal Description,
Discovery, and Integration respectively.

2 Normally procedure calls are made within a single program running on a single computer. Remote Procedure Call methods
provide a mechanism for procedures, or transactions, to be processed by remote systems.
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2.4. Why Read this White Paper?

The Easy Soap Now! tutorial requires approximately 6 hours to complete. This tutorial will give you the
training and the tools you need to create Web Services with the following capabilities:

* Auvailable over the Internet or an intranet as SOAP.
* Hosted WSDL pagefor IDL discovery.
* Can belinked directly to desktop applications, such as Excel.
*  Can be used with existing infrastructure, such as .NET or J2EE applications.
*  Can be deployed in Browser-based applications using plain-text HTML.
» Ableto process high-volume transaction batch files.
An equivalent course of study using ordinary tools would require:
* A BSorMSinequivalent Computer Science
* 5-10 reference books totaling more than 15 kilos of documentation
o 1-3 semesters of training in a university environment
e J2EE or .NET infrastructure valued at more than $250,000

Thereal power of TierBroker isthat it delivers the most important promise of Web Services— develop a
single API and publish it asWSDL. This API can be reused across multiple and diverse applications.

2.5. The World’'s Smallest SOAP Server

All it takesto create a complete Web Serviceis 3 lines of TBScript.

_operation int BusinessDayCount( Date first, Date last )
{

}

return cal endar. busDayCount ( first, last );

That's all it takes to deploy areal-time SOAP application that also serves a Web Services Description
Language (WSDL) page, which describes its interface to other applications. This white paper demonstrates
how to use this Web Service, as well as other more complex examples.

2.6. What is TierBroker?

TierBroker isasmall footprint server for Web Services. TierBroker is a Web Services Server!

p TierBroker Server is a fully self-contained, platform independent executable
L3 that allows you to build, manage and deploy Web Services.

The TierBroker Server isamiddleware product that lets you easily design simple or complex wor kflows
between awide choice of data resources and then lets you run those workflows at high speed, in real time,
on avariety of platforms.

A Web Server takes plain-text HTML, which provides document structure, and JavaScript,
which provides application logic, and serves those pages dynamically.
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The TierBroker Server takes XML Project definitions, which provide workflow structure, and
TBScript, which provides application logic, and hosts Web Services dynamically.

TierBroker issimilar to aweb server, because it runs independently of its client applications and can
execute scripts, which instruct it to perform specific batch or real time functions. Unlike most middleware,
the TierBroker Server can run on something as small as Windows 95 laptop or aslarge as a Sun E-10000
UNIX server. This makes TierBroker ideal for client side computing.

&  Unlike aWeb Server, TierBroker can run on the client as well as the server.

Web Services solves the problem of how to deliver functionality, not just Web Pages, to remote clients.
TierBroker makes this easy by giving clients a Reader Application that does for Web Services, what
Adobe’ s Acrobat Reader has done for document publishing.

2.7. Web Services are Peer to Peer not Client/Server

Companies that wish to adopt Web Services must find away to deliver them to their clients. Their clients
environments will be amix of Windows and UNIX. TierBroker is an ideal delivery platform for Web
Services, because it can be installed as a plug-in to applications as small as Excel and aslarge as
PeopleSoft and SAP. On the data center side, TierBroker is ahost for Web Services. On the client side,
TierBroker connects those Web Services to applications that can be as simple as Excel, or complex as
SAP, PeopleSoft, Siebel or BroadVision.

2.8. The World’s Easiest Tutorial

This White Paper is also atutorial that walks through every aspect of Web Services deployment.

Test the Source Code. Try before you buy — verify the application works as a batch application
before deploying it as areal-time Web Service.

Test the Web Service. Use the TBSoap client application to verify that your Web Service can
be accessed over HTTP using SOAP.

Use with MS Excel SOAP Client. Cal your SOAP enabled functions from MS Excel in just 2
easy steps.

Edit with XML Spy. Call the Web Service function from XML Spy and see the results. Edit the
WSDL page hosted by the TierBroker server.

View the WSDL with Internet Explorer. Use |E to view the WSDL that defines that Web
Serviceinterface.

Validate the WSDL. Validate the WSDL document with the ActiveState online application.

Trace the HTTP. Usethe MS SOAP Toolkit trace utility to view the XML transferred between
the client and server applications.

HTML Front End. Create an HTML front end that calls the Web Service with a plain-text HTML
FORM no programming required!

HTML Proxy. Use TierBroker as a Web Services Request Broker to connect HTML pagesto Web
Servicesthat are not HTTP GET/POST enabled.
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HTML Rendering. Use TierBroker to render the SOAP response using XSLT, HTML
Templates, and Scripting.

Complex HTML Forms. Create complex forms that access SOAP requests that use nested XML
schemas for input and return nested documents as output.

HTML Tables. Render complex returns into tablesin just one easy step.

Currency Trader Application. A complete application with secure login procedures, stateless
sessions, exception handling, transaction processing and more!

Web Services are a standards based technology. TierBroker makes it easy to learn how to create and
deploy real-time applications that deliver production grade performance.

2.9. Not Just a Pretty Face

Thiswhite paper does not review many important features of TierBroker that are under the hood.
» TheTierBroker Integrated Development Environment (IDE), which is similar to Visual Studio.
» Advanced application programming using TierBroker Projects.

e Linking TierBroker to external applications through DLL’sin Windows and Shared Libraries
on UNIX platforms.

e Using the TierBroker Programmer’s API to call TierBroker from other applications written in
languages such as C++ and Visual Basic.

e Using the TierBroker JNI and JM S interfaces to access TierBroker from Java.

» High performance flat file parsing, databases, messaging middleware and other built-in
TierBroker connectivity tools.

»  Operations, security, multi-threading and scal ability.

TierBroker is acomplete solution that has been developed and deployed at some of the largest financial
institutions in the world — for additional information on TierBroker, consult the on-line documentation and
Computer Based Training (CBT) modules that are shipped with the TierBroker Server.

2.10. Edge Computing — You’'re Living in Your Own Private Akamai

Edge Computing is the ability to cache information close to the client application in order to achieve a
significant improvement in performance.

The impact of the TierBroker Server edge computing strategy cannot be overstated. SOAP calls over the
Internet can take up to three seconds per function. Using TierBroker's multiplexing strategy can easily
achieve 6 transactions per second, a performance improvement of 2000%. Using client-side caching
increases the performance up to 11,000 transactions per second, which is a performance improvement of
nearly 5 orders of magnitude. See alsot b/ cbt/ soap/ cachi ng. xI s.

TierBroker takes edge computing right to the client partition. In order to make SOAP function calls
efficient, caching parameters may be set for each port type, i.e., function call, that is exposed in a SOAP
API. These techniques are demonstrated in thet b/ cbt / Soap tutorial, and an Advanced Web Services
Applications Guide is under development for Q2/2002.
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& Some functions, such asget Cust oner Nurber () , are static, while other
functions, such aspur chasel t en() arevolatile and must be executed every time.
TierBroker allows you to configure caching parameters for each SOAP port type.

For additional information on SOAP parameters, see the on-line TierBroker Server Help:

UD Model QA asses/ SoapEnvel ope. ht m
UDl Model d asses/ SoapRequest . ht m

These TierBroker Project classes specify attributes that can be used to control the SOAP port type at afine
level of granularity.

2.11. HTTP Keep-Alive — Up to 50% Faster SOAP

The TierBroker Server has fined grained control over HTTP Keep- Al i ve processing.

& TheKeep- Al i ve taginthe HTTP header specifiesif the socket connection will be
left open after the current transaction. Applicationsthat are HTTP Keep- Al i ve
aware, can be up to 50% faster than SOAP applications that do not use this feature.

The project level Keep- Al i ve parameter settings are reviewed in the online HTML server
documentation. The TierBroker Server implements the same timeout and request thresholds used by the
Apache web server. In addition to control over timeout seconds and maximum requests, the application can
also determine whether or not Keep- Al i ve should be permitted for HTTP POST transactions separately
from GET requestsin order to preserve Keep- Al i ve for HTML page processing in cases where thisis
disallowed for HTML POST and SOAP.

2.12. Relationship Between TierBroker and Web/App Server

TierBroker has many features typically found in Web Servers and App Servers. Browser based
applications can be constructed using TierBroker alone, but the real strength of TierBroker isthat it can be
used tactically to enhance or extend existing infrastructure.

@ TierBroker can be used in conjunction with ASP/.NET and/or J2EE — it does not take
over the IT shop.

In cases where TierBroker is used with an existing Web Server or App Server, it will typically be
interfaced to the existing front end using one of three approaches:

HTML Frames — The Browser will use TierBroker asthe ACTI ON of selected GET and POST
operations. Thisisthe easiest way to connect a Browser based application to Web Services.

Java API — A servlet or applet will call TierBroker using the TierBroker NI interface. The
TierBroker IMS interface can aso be used.

COM/DLL — A VBScript or JScript function can call to TierBroker using the TierBroker DLL,
also known asthe TB API.

TierBroker is aso small enough to be installed on the server or the client side.
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& TierBroker solves the .NET/J2EE client dilemma. TierBroker can be
packaged on an OEM basis to give clients an ability to connect their applications to
Web Services no matter what platform they are running.

TierBroker isagreat solution for companies that want to offer Web Servicesto differentiate their product
offerings. Server modules can be deployed at client locations to interface to Web Services with packages
assmall as M S Excel and as large as SAP.
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2.13. How to Read the Instructions in This Manual

Computer source code and operating system console (DOS prompt) commands are indicated:

tb —UnhSt ockQuot e. udi —API ocal host : 2083 —| d3

The above command should be entered at the operating system console, also know as the DOS prompt.

Ti er Broker V4.21

(O 1993-2002 Wniversal Data Interface Inc.

Loadi ng Proj ect: Versi on/ Wr kf | on<Easy SQAP Now: / >
Eval uation version |icensed for non-comercial use.
Expi res on 04/ 01/ 2002

t b>

Information with the TierBroker prompt ‘t b>" indicates that thisis displayed in the TierBroker console,
after it has been launched from the DOS command line.

2.14. Reading TierBroker Files

TierBroker source code is a combination of XML and scripting. The TierBroker Integrated Development
Environment (IDE) isan ideal tool for thistutorial, however, any text editor can be used for TierBroker
development, just like any text editor can be used to edit HTML, XML or SQL.

2.15. Questions and Customer Support

For questions about this material contact UDICo at fupport@udico.com|or call 212-607-7623 during US
eastern standard time business hours.
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3. Create TBScript Source Code

3.1. Create a Web Service

Thiswhite paper demonstrates how to build, test, and use this web service as a real-time SOAP application
that also serves a Web Services Description Language (WSDL) page, describing its interface to other
applications. The following source code is contained in Busi nessDayCal endar . t s.

_operation int BusinessDayCount( Date first, Date last )
{

}

return cal endar. busDayCount ( first, last );

Busi nessDayCount () isan ordinary TBScript function. The _oper at i on keyword isall that is
required to publish this function as a Web Service using SOAP, and to make it available for discovery
using WSDL. Thisfunction is also easy to test because it can be called from atest application beforeitis
deployed as areal-time Web Service.

3.2. What is TBScript?

TBScript is the programming language of TierBroker.

| = TBScriptisto TierBroker as SQL isto Oracle.

The TierBroker server can execute projects that define workflow. In this example, a project is not required.
Instead a Web Service is defined by a simple TBScript function.

< TBScript isacurly brace scripting language. If you know C, C++, C#, Java or
JavaScript, then you already know TBScript!

TBScript is not a compiled language, just like SQL is not a compiled language. Instead, the TierBroker
server executes scripts the same way a SQL server executes SQL. It does not matter whether the server is
running on Windows or UNIX, or in batch mode or as areal-time service.

3.3. Advantages of Scripting

There are important advantages to a scripted approach to Web Services.
No Dependencies —all you need isthe TierBroker server. That’sit!

No Compiling — TierBroker projects and TBScript source code are not compiled, which
simplifies the process of devel oping applications and migrating them to production.

High Level —No need to do programming for sockets, XML, SOAP, WSDL, ODBC or file
parsing, because all those functions are built-in.

Less Code — A few lines of TBScript can do the work of hundreds of lines of Java or C++.

Platform Independence — TierBroker applications run transparently under Windows and UNIX
and across databases such as Sybase and Oracle.
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3.4.

3.5.

3.6.

High Performance — TierBroker istypically 10 to 100 times faster than hand coded
applications.

While a scripted approach does not guarantee high performance, the TierBroker Server has been used to
implement some of the largest production systems in capital markets banking during its development at
PricewaterhouseCoopers from 1993-2000. TierBroker applications will generally be faster than C++ or
Java, because the server is optimized for very high speed parsing, database 1/0, messaging and real-time
transaction processing.

The Business Day Calendar Class

This function usesthe built-in TBCal endar classto calculate the business day count between two dates.
This classis used for business day calculations involving a single or multiple intersecting business day
calendars by region code.

@ Thetb/cbht/testsuite/ Cal endar.ts CBT module containsan example of
how to use the holiday calendar in TierBroker. The default calendar is pre-loaded
with US federal holiday through 2005.

For financial calculations involving settlement periods or accruals the region code will typically be the ISO
currency code. These country level regions can be subdivided by adding an extension. For example,

EUR: GBP to indicate the British holiday calendar for a Euro based transaction sited in Great Britain. In
other fields, such as energy risk management, regions will refer to geographical areas, such as ERCOT for
Energy Resource Council of Texas.

Running the BusinessDayCalendar Example

The remainder of this chapter summarizes how to configure SOAP and Web Services parameters using the
TBScript language.

- ﬁ:‘,_".‘
‘I:. 3 Ji Skip to Chapter 3 Test the Code to shorten this tutorial.
;.I.r ?

The following material explains how SOAP operations can be parameterized at afine level of granularity.
It is not necessary to read or understand these concepts in order to complete this tutorial.

Configuring Advanced SOAP Parameters

The _operation and _volatile Keywords

Thekeyword _oper at i on indicates that this function is published as a SOAP operation for this WSDL
service name, which defaults to the source code file name loaded at runtime. If the_oper at i on keyword
isfollowed by the _vol at i | e keyword then response caching is disabled, and the function is always
invoked. Notethat an _oper at i on isanormal TBScript function, and that it can be called from other
functions.
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Additional SOAP and WSDL Parameters

The Easy SOAP Now tutorial focuses on the simplest way to implement Web Services using TierBroker.
However, there are more than 70 parameters which can be configured for the SOAP transaction. To review
these parameters, access the online TierBroker Server help:

\ Program Fi | es\ UDl Co\ Ti er Broker\ t b\ bi n\ cnd\ engl i sh\ TBSer ver Hel p. ht m

Select UDIModel Classes, and then review the SoapEnvel ope, SoapRequest , and
SoapPar anli st classes. These parameters can be set as elementsin a TierBroker Project file.

Saving a .ts File as a TierBroker Project

There are many parameters that can be used to configure a TierBroker web service. These parameters can
be configured in a TierBroker project file. To save this example as a project file:

tb —WnBusi nessDayCal endar . ts

This step loads the TierBroker Server with the example source file. Now save it asa TierBroker project
file with the following command.

t b> save Busi nessDayCal endar . udi

TheBusi nessDayCal endar . udi file can be configured with additional parameters that affect the
way the Web Service operates.

3.7. The operation Keyword Detall

The _oper at i on keyword does not change the TierBroker function internally. It is still an ordinary
TBScript function, which can be called by other functions.

@ The _operati on keyword indicates that a function should be published as a SOAP
port type for this service.

The _oper at i on keyword is aso a short-hand that sets the TierBroker project value
SoapEnvel ope: : ref reshSec to 3600 (10 minutes) for this function.

3.8. The SOAP Service Definition

Inthe Busi nessDayCal endar . t s example, the name of the SOAP service defaults to the source code
file name. All functions that are published in thisfile, aswell as all functions that are included from other
files, will default to the SOAP service Busi nessDayCal endar .

http://1 ocal host: 2083/ Busi nessDayCal endar / Busi nessDayCount

ThisHTTP end point is constructed from the following components:

http://local host: 2083 // The | P address and exposed port nunber

Busi nessDayCal endar /1l The SOAP Service, in this case the file nane
Busi nessDayCount /1 The name of the function being called
Version 2.0a -11 - 5/8/02

© Universal Data Interface Corporation 2002 Confidential and Proprietary



TierBroker Easy SOAP Now Create TBScript Source Code

These definitions can be overridden by setting the valuesin a TierBroker project, and including the
BusinessDayCount source code.

3.9. Saving BusinessDayCount as a Project
To savethe Busi nessDayCount example as a TierBroker project follow these steps, starting from the
operating system console. Note — do not type in the comments indicated the/ / double slash.
cd t b/ cbt/ EasySoapNow /! CDto the EasySoapNow tutorial directory
tb —WnBusi nessDayCal endar . ts /1 Launch the TB Server fromthe DCS conmmand |ine
Then, from the TierBroker console enter:
t b>save Busi nessDayCal endar . udi /1 1ssue the save command fromthe TB consol e
The TierBroker console should respond:
Fi | e<Busi nessDayCal endar . udi > saved
The TierBroker project Busi nessDayCal endar . udi has been created and can be customized to set
SOAP attributes at afine level of granularity.
3.10. The _volatile Keyword Detail
The vol ati | e keyword may follow the _oper at i on keyword and indicates that function results
should never be cached.
_operation _volatile int GetAccountBal ance( VarChar account Code );
In this example, the Get Account Bal ance() function will aways be called by TierBroker.
3.11. Default Parameters in SOAP Functions
Default parameters may be defined in the TBScript function call by assigning a value to the parameter in
the function definition.
_operation isBusinessDay( Date date, VarChar country = ‘USA Federal’ )
return cal endar.isBusDay( date, country );
}
In this case, the count r y parameter may be omitted from the SOAP request body.
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4. Testing Web Services with a Test Harness

4.1. Testing Web Services

All code needsto be tested. In the case of Busi nessDayCount () the function is small enough that it
should work the first time. However, even if it works, it may not return the correct result for several
reasons that cannot be determined from an inspection of the source code alone.

» Thedefault calendar includes US federal holidays from 2000-2005 only. Dates outside of the
range will return incorrect values.

» Some US federal holidays are not observed in all financial markets.
» Theapplication may require a holiday calendar other than US federal holidays.

Thistype of testing requires arange of input values for the first and last date, as well as areconciliation to
the expected results in the target application. In order to make this type of testing practical, TierBroker
supports the following methods.

*  Web Services functions are ordinary functions in TBScript, and can be called from standalone
test programs. This technique is demonstrated in this chapter.

* The TBSoap application can be used to send batches of SOAP requests to the TierBroker
server, simulating activity from aremote client. This technique is demonstrated in the
following chapter.

TierBroker supports multiple testing methods that can be used as a part of the complete application
deliverable. Automated testing and reconciliation is afundamental design goal of TierBroker.

4.2. Testing HTML Applications

Readers who are primarily interested in developing HTML applications can skip the sections of the tutorial
related to SOAP transaction validation.

P

e S web Page designers can skip to Chapter 11 Adding an HTML Front End to
{ ;} 2)]' shorten this tutorial.

-

It is not necessary to understand programming with TBScript to develop HTML front ends for TierBroker
applications. A Web Page developer can use applications like DreamWeaver or FrontPage to create
HTML pagesthat contain TierBroker directives. In this case, the Web Page developer should work with a
TierBroker developer, who will create the Web Services that are the back end of the HTML.

Version 2.0a -13 - 5/8/02

© Universal Data Interface Corporation 2002 Confidential and Proprietary



TierBroker Easy SOAP Now Testing Web Services with a Test Harness

4.3. Testing Application Source Code
Thefollowing codeis contained in TBMai n. t s.
#i ncl ude ' Busi nessDayCal endar . t s'
voi d mai n()
sysl og << Busi nessDayCount ( '1/7/2002', '1/31/2002' ) << cr;
}
Thistest application callsthe Busi nessDayCount () function to verify that it has the expected
behavior.
- W BusinessDayCalendar.ts
It is easier to debug the application using the TierBroker console, than to try and diagnose a problem
through aWeb Services client, such as Excel.
4.4. Run the Test Application
From the operating system command Iineﬂenter:
cd tb\cbht\EasySoapNow // Move to the correct subdirectory
tb -UnTBMai n. ts /1 Run the application
Note — do not type in the comments, which begin with / / and continue to the end of line.
& |If the TierBroker server does not execute correctly, verify that the executable PATH
contains the C:\Progra~1\UDICo\TierBroker\t b\ bi n subdirectory.
Trouble shooting information is also contained in the Quick Start appendix of thistutorial.
3 Inthistutorial Windows is assumed to be the server operating system. The execution steps for UNIX are the same, with the
exception that some operating system console commands should be modified.
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45. The TierBroker Console

The consoleis positioned at the start of function mai n() :

Ti erBroker V4.21

(O 1993-2002 Wniversal Data Interface Inc.

Eval uation version |licensed for non-comrercial use.
Expi res on 03/01/ 2002

03. void nain()

*05. sysl og << Busi nessDayCount ( '1/7/2002', '1/31/2002' ) << cr;
-}

t b>

The asterisk * indicates that the server is positioned on line 5 in the source file. At thet b> prompt type n
for next to execute the next statement.

19
03. void nain()
04. {

05. sysl og << Busi nessDayCount ( '1/7/2002', '1/31/2002' ) << cr;
*06. }
t b>

The console shows 19 business days between January 7" and 31%. Type go to run the application to
completion and return to the operating system prompt.
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5. Test the Web Service

5.1.

5.2.

Host Your Own Web Service

Now that the application is tested, it can be deployed as a real-time Web Service.

/1 1n the tb/cbt/EasySoapNow directory
t b —WnhBusi nessDayCal endar . ts —AP ocal host : 2083 —I d3

This command line runs the server and loads the application source code. It also exposes a URL
http://1 ocal host: 2083 for SOAP and TBApiElcommands. The —I d3 parameter turns on full
HTTP logging so that it will be clear when the server is sending or receiving data.

Real-time Server Operation

The server console is waiting for acommand. These commands can be received as SOAP through HTTP,
as API commands, or directly from the console. The console can also be accessed as a Browser
application, which simplifies operations when the server is deployed in a data center.

Ti erBroker V4.21

(O 1993-2002 Wniversal Data Interface Inc.

Eval uation version |licensed for non-comrercial use.
Expi res on 03/01/ 2002

t b>

The server iswaiting for Web Services! In the following sections of this white paper, the
Busi nessDayCount () function isaccessed using a variety of tools and methods.

Easy Testing with TBSoap

The TBSoap application uses test scripts to send commands to the TierBroker server. The output of
TBSoap isan XML file that contains the test results. The TBSoap. cnd script file contains:

# Call the BusinessDayCount function
Busi nessDayCount, 1/7/2002, 1/31/2002

To execute this Web Services test, first verify that the TierBroker server is running. Launch a second
operating system shell and cd to the same directory. Then type the following command from the second
command prompt:

/1 Fromthe th/cht/EasySoapNow directory
TBSoap -i TBSoap. cnd - 0TBSoap. xm

4 The TierBroker Application Programmer’s Interface, or TBApi, can be used to program the server directly. Thisis similar to
using the Oracle OCI library, or Sybase Client Library.
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The TBSoap window will display:

G \ t b\ cbt \ EasySoapNow>t bsoap -i TBSoap. cmd - 0TBSoap. xni
TBSoap V1.03 (Q WD Co 2001-2002

<TBSoapLi st >

<l-- Call the Busi nessDayCount function -->
<TBSoap id = ' Busi nessDayCount'
r equest "1/ 7/ 2002, 1/31/2002'
response = '19'/>

</ TBSoaplLi st >

G \ t b\ cbt \ Easy SoapNow>

The XML portion of thistest is captured in the output file TBSoap. xmni . Saving test file results as XML
files makesit easy to verify that server is responding correctly.

5.3. TierBroker Server Logging
Meanwhile, the TierBroker has the following log. This can be viewed in the console window, or by exiting
the server (typeexi t or\\ for short). The output logissavedint b/ cbt / out put/ out put . t xt .
<HTTPRecv><! [ CDATA
PCST / Busi nessDayCal endar HTTP/ 1.1
Host: | ocal host
Content - Type: text/xm; charset=utf-8
Content - Lengt h: 281
SQAPAct i on: " Busi nessDayCal endar / Busi nessDayCount "
<SQAP- ENV: Envel ope xni ns: SOAP- ENV=' htt p: / / scherras. xm soap. or g/ soap/ envel ope/ ' >
<SQAP- ENV: Body>
<Busi nessDayCount xmi ns="http://| ocal host : 2083/ Busi nessDayCal endar " >
<first>1/7/2002</first>
<l ast >1/ 31/ 2002</ | ast >
</ Busi nessDayCount >
</ SOAP- ENV: Body>
</ SQAP- ENV: Envel ope>
11></ HTTPRecv>
<HTTPSend><! [ CDATA
HTTP/ 1.1 200 K
Date: 01/22/2002
Content - Type: text/xm; charset=utf-8
Server: TierBroker/4.09
Connection: Keep-Aive
Cont ent - Lengt h: 267
<SQAP- ENV: Envel ope xni ns: SOAP- ENV=' htt p: / / scherras. xm soap. or g/ soap/ envel ope/ ' >
<SQAP- ENV: Body>
<Busi nessDayCount Response xm ns="http://| ocal host : 2083/ Busi nessDayCal endar " >
<Resul t >19</ Resul t >
</ Busi nessDayCount Response>
</ SCAP- ENV: Body>
</ SQAP- ENV: Envel ope>
11></ HTTPSend>
The output log, together with the data from the TBSoap client, verifies the correct operation of the server.
The BusinessDayCount Web Service isready to use with applications such as MS Excel, and XML Spy.
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6. Using with MS Excel

6.1. Version Compatibility with MS Windows and MS Office

At UDICo weliketo say that TierBroker is compatible with more versions of Windows than Microsoft.
What we mean is that the following example works with MS Excel for Windows 95, 97, 98, ME, NT, 2000
and now XP. However, MS .NET applications work with Windows 2000 and XP only.

< TierBroker isanideal tool to web enable computers that are using any version of
Microsoft Windows, MS Office or Internet Explorer.

The fact that TierBroker can be deployed across Windows operating systems and across versions of MS
Office means that Web Services can be deployed across an enterprise — not just to new computers. Thisis
especially important since many companies are amix of old and new computer systems.

6.2. Run the TierBroker Server

The TierBroker Server should be running. This section continues from the previous chapter.

/1 1n the tb/cbt/EasySoapNow directory
tb —WnBusi nessDayCal endar . ts —AP| ocal host: 2083 —I d3

Runs the TierBroker Server and loads BusinessDayCalendar application.

6.3. Open Source Excel Add-in
The TierBroker Excel Add-inis delivered as Open Source VBA. The Excel Add-in source code can be
used as amodel for building more a more complex interface, or for customizing the add-in for specific

applications. The Excel Add-in itself isan easy to understand example of how to use the TierBroker
Programmer’s API for calling the TierBroker Server from external applications.

6.4. Configuring MS Excel

The TierBroker Web Services Add-in

Ed Microsoft Excel - Bookl

J File Edit Wiew Insert Format Tools [aka Web Services inHow Help

W SRy %2 - A% 0

If MS Excel hasW\eb Ser vi ces on the main menu, then the TierBroker Web Services Add-in for MS
Excel has been installed.

Installing the TierBroker Web Services Add-in
If the Excel TierBroker Web Services Add-in has not been installed, then:

1. Select Tool s- Add- | ns from the main menu.
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2. Select Br owse and choose\ Program Fi | es\t b\ cbt\ Soap\ UDI Co. x| a
These stepsinstall the TierBroker Web Services Add-in for MS Excel.

Alternatives to the Excel Add-in

The TierBroker Excel Add-in usesthe TierBroker Programmer’s API, which isaDLL under Windows and
ashared library under UNIX. A INI version is also available for Java.

& TheTierBroker Excel Add-inis provided on an open source basis, so it is easy to
modify or write alternative access methods.

TierBroker can connect to any application, not just Excel. However, Excel isagood demonstration of how
just afew lines of VBA can connect any M'S Office application to the TierBroker Server.

6.5. Using the Excel Web Services Add-in

This example begins with a blank spreadsheet. Enter afirst day and alast day before attaching the
Busi nessDayCount Web Service. The spreadsheet used in this example can also be found in:

t b/ cbt / EasySoapNow Busi nessDayCount . xI s

The TierBroker install program createsa\Web Ser vi ces menu entry in Excel. To access the
Busi nessDayCount () function simply attach that as a new Web Service.

E4 Microzoft Excel - Book1
J@ Eile Edit Miew Insert Format Tools Data | wWeb Services Window  Help = |5’|£|
JD@H|§®.W|J&E®- Settings o B ?J »
| rial 10 =B F U | H  Attach New SOAP Service A2
c2 - = | Refresh SOAP Services
A B | C Disconneck from Server | G =

1 |First Day Last Day Day Count ;

7 0107102 D1G1fﬂ2: Use SCAP Function

3 Abouk UDICa

4

]

5]

7

a

9 -
[4/4[» [ptSheetl { sheetz £ sheets / |4] i o
| o~ [ ¢ auoshapes - N\ W IO E 4B - J-A-==8
Ready | | [ | | e
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6.6. Attaching a SOAP Service
Select Att ach New Ser vi ce from the main menu.
Web Service Setup
WSDLﬁddress:l calhost2083/BusinessDayCalendar/BusinessDayCalendarwsdl El
Ok, Cancel
The WSDL addressis:
http://1 ocal host: 2083/ Busi nessDayCal endar / Busi nessDayCal endar . wsdl
The WSDL address is the name of the service, which in this case is the name of the TBScript file, followed
by the name of the service with awsdl file extension.
Microzoft Excel
"web Service successfully added.
This screen indicates that the Web Service has been added and is ready to use in Excel. Simply pressthe f
function icon indicated on the screen below:
£ Microzoft Excel - Book1
J File Edit “iew Insert Format Tools Data Web Services Window Help -|5’|i|
DzRaRy s2dad o-o | 2(af| o - @ 2 W
= | — ' > >
J.ﬁ.rial =10 =B [T H|§§E|F'asI:nE:Funu:tiu:unl'‘5'*&*TJ—lv
A | B | C [ o [ E | F | 6 [—
1 First Day Last Day |Day Count —
2 | 07-Jan-02 I-Jan-02 | _|
3
4
5 —
5
7
g
g
10
11 hal
|4 [« » ¥, Sheet i Sheetz £ Sheetd / | 4] | L”J
I | I R [
FromtheUser Defi ned functions select Busi nessDayCount :
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Paste Function K |

Function categary: Funckion name:

All ﬂ BusinessDayCount
Financial DistMonInitialize

Dake & Time EnsurePDFWriterIsInstalled
Math & Trig GetInisetting

Skatiskical GetPrivateProfileString
Lookup & Reference GetVersion

Dakabase InitializelistMon

Text IsPDFWriterInstalled
Logical QueryYalus

Information — [QueryWalueEsx

¥ | [ReaClosekey ;I

BusinessDayCount({first,last)

Zhoose the Help button for help on this Function and its arguments.

@l 4 I Cancel

Finally, select cells A2 and B2 as the sample input.

usinessDayCount
First | Az ] = 37263
Last |52 ) = 37287

— "y
hoose the Help button For help on this Function and its arguments.,

Lask

@l Formula result =19 (8] 4 I Zancel
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The formularesult is returned indicating that the call was successful. The final screen should display the
result of the business day count calculation.

Ed Microzoft Excel - Bookl

J File Edit Miew Insert Format Tools Daka Web Services Window Help -|5’|ﬂ

Dl a8y 2@l v-| = &8 %|ldw: - 282

| aia Bz |Es=EE|, | -®%-A- 72
c2 - =| =BusinessDayCount(AZ2 BY)
A B | C | D | E | F j
1 First Day Last Day Day Count
i 7-Jdan 31-Jan|19 _l J
3
4
A
B
7 -
l4 |4 » (¥ Sheet1  Sheetz # sheets / | 4] | B
JDEEW'[:EG; F'.QtDShapEST\\\!DC:'4|&*£*£*@?
|| | [ | R

That'sall it takes! MS Excel can be connected to Web Services by pasting in the URI of the WSDL page,
the same way a Browser accesses a web page.

6.7. Using TierBroker as a Proxy to Other Web Services

To attach other Web Services to Excel use the CBT module:

/1 Load the thsoap spreadsheet found in
/!l the Soap CBT Tutorial

t b/ cbt/ Soap/ t bsoap. xI s
The Soap computer based training module demonstrates more advanced applications, and contains a

listing of more than 30 Web Services that have been tested with TierBroker. These services are also listed
on www.xmethods.org| and are hosted by a variety of tools and applications.

< TierBroker has been tested with more than 60 sample Web Services to ensure that it
is compatible with .NET and J2EE applications.

The Al r port Tenper at ur e example hosted by CapeScience is agood example of how to link other
external Web Servicesto TierBroker. The procedure is the same as the one used in this example.

Testing with Other SOAP Services

Many of the Web Services listed on xmethods.org are product demonstrations that have been developed by
software companies to promote their products. Thisisthe same level of grass roots support and growth that
fueled the devel opment of web sites using HTML in the early 1990’ s. However, it also means that most of
these services are not production systems. Not every SOAP service that islisted inthet bsoap
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spreadsheet will work on a consistent basis. Remember that these are primarily demonstrations of
capability, so be prepared to troubleshoot new applications.
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7. High Volume Batch Processing

7.1. High Performance Web Services

The TierBroker engine is a high performance Extract Transform Load (ETL) tool that has been used to
implement some of the largest systems in capital markets history. This tutorial does not review how to use
TierBroker for traditional data integration applications. However, a short demonstration of how TierBroker
can be used to process large transactions volumes is helpful, in order to understand the role of TierBroker
in the corporate data center.

4 ﬁ:j It is not necessary to perform the High Volume Batch Processing example to
‘I: Z{“ A J understand how TierBroker is used to build Web Services applications. Skip

this chapter to shorten the tutorial.

This chapter is valuable for anyone who isinterested in using Web Servicesin back office applications.
Thismodule is taken from the t b/ cbt / Soap tutorial, and thet b/ cbt / Soap/ t bsoap. x| s
spreadsheet can be used to see how TierBroker can revalue a portfolio of stocksin Excel by going to the
Internet to pull back real time price quotes using SOAP functions.

7.2. Files Used in this Example

soap. h /!l Qass Declarations

soap. udi I/l TierBroker Project File
soapreql i st. udi /1 HTTP End Points for SOAP Services
st ocks. csv /!l Sanple Data

Thistutorial example does not go into details regarding this project structure. Instead, an overview of the
application is given to highlight the performance characteristics of TierBroker.

7.3. Myth Buster — XML is Not High Performance

In this sample application TierBroker will be used to generate afile of 500,000 Equity trades, using the
spreadsheet data in the preceding chapter. Thisfileis more than 67MB of XML and is created in less than
45 seconds on most Windows computers.

7.4. Myth Buster — Web Services are Too Slow for Batch Processing

In the second example, the 500,000 record batch is parsed, inserted into a database, and then repriced using
real time stock quotes that are accessed using SOAP over the Internet. This step takes less than 90 seconds
on most Windows computers.
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7.5. Overview of the High Batch Volume Application
The Equi t yTr ade class object:

/1 From soap. h

d ass EquityTrade {
Var Char (64) trader;
Var Char ( 8) synbol ;
I nt eger shar es;
Nunber price;

b

Is populated with 500,000 random examples created from a portfolio of 20 sample trades.

/1 From st ocks. csv

@qui tyTr ade

t rader, synbol , shares, pri ce
NOSTRQ LU, 20000, 7. 21
HEDGE, ACL, 20000, 46. 99
6890459, Q 15000, 22. 04

and so on...

The trader accounts trade a random volume of shares, but the stock price is correct for each stock symbol.

7.6. Create the 67MB 500,000 Record Transaction File

! Note that Kdb must be installed to run this example. See the Installation FAQ
i and Quick Start for information on installing Kdb.

Follow these steps to run the XML file creation.

/1 G to the tb\cbt\Soap directory
tb - WnSoap - AnNTRD

The console will display:

20000: Recv<TRD. MakeTrades2: 002[ UDI Sgl Queue/ I nput 1] > BEA N Equi t yTrade {

trader = <5915871>;
synbol = <ACQL>;
shares = <100000>;
price = <46.99>;

} END Equi tyTrade;
<TRD. MakeTr ades2: 002>: : Equi t yTr ade. passCount ( 30000 ) <14, 306. 15/sec>:. Dur: 0.70

Thisisaheartbeat log at it passes through each 10,000 records streaming to XML.
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At the end of the process, the console displays:

Success Bad Fl d Bad (bj Tot al
Total s 0 0 0 0

Insert Update Voltle Select Tot al
Equi t yTr ade 22 0 0 500000 500022
Total s 22 0 0 500000 500022

*** Processing Conpl eted ***

SWON Dur: 39.78

<Def aul t Thread>: : Total Runtinme: SWON Dur: 40.06
Ret Code<0>

In this case, the end-to-end throughput of the batch was 12,500 records per second, which includes creating
the 500,000 trades and streaming them into an XML document. Inthe. . \ out put subdirectory:

G \th\cbht\output>dir trade.xm

Volune in drive Gis LOCAL
Vol une Serial Nunber is 114D 140B
Drectory of G\tb\cht\output

TRADE XM 67,113,855 02-28-02 9:51a trade.xn
1file(s) 67,113, 855 hytes
0 dir(s) 1,422.47 MB free

G\t b\ cht\ out put >

The very large XML fileisvisible. The contents of thisfile:

<?xm version ="1.0"?>
<l--<Cenerated by TierBroker 4.21>->

<l--<(Q 1999-2002 Unhiversal Data Interface Inc.>->

<Tr adeLi st >

<Equi t yTr ade>
<t r ader >9797924</ t r ader >
<synbol >EMZ/ synbol >
<shar es>50000</ shar es>
<price>23. 04</ pri ce>

</ Equi t yTr ade>

<Equi t yTr ade>
<t r ader >4214502</ t r ader >
<synbol >M5FT</ synbol >
<shar es>75000</ shar es>
<price>65</pri ce>

</ Equi t yTr ade>

<Equi t yTr ade>
<t r ader >9797927</ t r ader >
<synbol >I B\W/ synbol >
<shar es>100000</ shar es>
<price>111</price>

</ Equi t yTr ade>

<l-- and so on... -->

Islots and lots of trades.
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7.7. Create a Daily P&L Report
Next, the trades will be aggregated by trader account and stock symbol.

/! G to the tb\cbht\Soap directory
tb -WSoap - AnVAL

Each heartbeat represents 10,000 trades parsed from XML and streamed into the Kdb database.

30000: Recv<VAL. Reval Trades1: 001] UDI Xm Queue/ | nput 1] >: BEA N Equi tyTr ade {

trader = <9797928>;
synbol = <Q;
shares = <175000>;
price = <22.04>;

} END Equi tyTrade;

<VAL. Reval Trades1: 001>: : KSQL[ K] : <insert into EquityTrade price, shares, synbol , t rader>
<VAL. Reval Trades1: 001>: : i nsert Cache<Equi t yTr ade[ 10000] > <294, 117. 65/ sec>. Dur: 0.03

In this case, TierBroker is parsing records and inserting them at approximately 294,000 records per second.
At the end of the process the console displays:

Success Bad Fl d Bad (b Tot al
Total s 0 0 0 0

Insert Update Voltle Select Tot al

Dai | yPL 0 0 0 484 484
Equi tyTrade 500000 0 0 0 500000
Total s 500000 0 0 484 500484

*** Processing Conpl eted ***

SWCN Dur: 01:37.22

<Defaul t Thread>: : Total Runtinme: SWOCN Dur: 01:37.43
Ret Code<0>

In this case, the real end-to-end through put was 5,194 records per second, which includes Internet time to
complete the SOAP function calls. Throughput as high as 8,000 records per second has been observed for
this process step. Results depend upon the speed of the real time stock service, the Internet connection and
the size and speed of the host computer.
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7.8. Daily P&L Results
The completed dai | ypl . csv tellsthe whole story. Each trader traded each stock roughly 1,000 times.
Ed Microzoft Excel - dailypl.csy
J File Edit Miew Insert Format Tools Daka Web Services Window Help -|5’|_|
DEEERAY st RS v |z &85 e - 2[@W2
| Al ,1n,B;g|§§§|,;ﬂg;ﬂ_g| -HLA- 2
G488 | =| =SUM(G4: G457
&, B C 3] | E F G
1
2 |@DailyPL
3 |t=nCourt trader symbol shares it
471 1037 MOSTRO |DELL 50,495,000 2,040,543 250 2,051,517 550 11,269,300
472 1027 [MOSTRO |EMC 84 575,000 1 955 520,000 926,835,000 -1,028 685,000
473 932 |MOSTRO |GE 73,510,000 2953,138,100 2,902,209,200 -50,925,900
474 1027 MOSTRO | 1B 79,390,000 8,812,290,000 7,814,357 700 -997 932,300
475 1079 MOSTRO | INTC 83,955,000 3,736,110,000 2670,429,100 -1,065,6580,900
476 1088 MOSTRO |JDSL g4 420,000 00,225 200 425 561 220 -174 BG4 930
477 1030 MOSTRO (LU 80,640,000 551,414 400 443 358 400 -133,056,000
475 1017 MOSTRO | MOT 81,535,000 966,189,750 1,074,631 ,300 108,441 550
479 1059 MOSTRO |MSFT 2,405,000 5 356,325,000 4,356,209 055 -500,115 945
430 1031 MOSTRO |MOK 82,750,000 1,712,925 000 1,748 507 500 35,582 500
431 1043 MOSTRO |ORCL g2 855,000 1 864,237 500 1,391,135 450 -473102,050
452 1043 MOSTRO |PEP 85,190,000 4 097 539,000 4,308,510,200 211,271,200
453 1040 MOSTRD | PMCS 54,405,000 2,542,275 600 1,308,277 500 -1,234,001 100
454 1034 MOSTRO (@ 80,495 000 1 774,109 800 25,012 450 -1,089,097 350
485 1028 MOSTRO | SR 75,190,000 791,262 500 85,710 662 105572133
456 995 NOSTRO | THN 79,270,000 2 BR3,472 000 2,386,027 000 277 445,000
457 1051 MOSTRD | TYC 85,435,000 4,053,162 500 2,567 321,750 -1,490,340 750
488| 500000 39,072,350,000  1,265,067,073,350 1,015,992,341,19?| -243:0?5?32:153!
439
44910
144 [ ] dailypl / |« |
JD[an[:ng|.ﬁ.gtDShapesv\\t|:|D4|&'£'£'E sBa .
Ready | | | [ ) | A
Y our exact results will vary based upon real-time market conditions. Please note that past performance
does not guarantee future results.
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8. Edit with XML Spy

8.1. Using TierBroker with Third Party Products

TierBroker was designed to be compatible with awide variety of third party products that support
application devel opment using open standards, such as XML and Web Services.

T

N Readers who are primarily interested in TierBroker functionality can skip to
¥ _] chapter 11, Adding an HTML Front End to shorten this tutorial.

Third party products, such as XML Spy, make it easier to build and test TierBroker applications, but they
are not arequired part of the development environment.

8.2. XML and WSDL Editing

XML Spy, shaken and not stirred, is a popular developers tool in the XML and Web Services community.
It can also be used to test and validate TierBroker applications. This example assumes that the TierBroker
server is still running.

/1 G to the tb/cbt/EasySoapNow di rectory using the C5 consol e
tb —UnBusi nessDayCount . t s —APl ocal host : 2083 -l d3

Start the XML Spy IDE application to begin this section.

8.3. Create a New Soap Request

@ XML Spy =10 =]
: File Edit Project Convert | Soap | Tools window Help
: [ | = | Ha | Create new SOAP request (Suite Feature) |h§ | . . | E
Project Send request ko server (Suite feature) .
E Examples Chénge SOAP requesk Earamniters (Suite Feature)
-] Org-Chart J |
-] Datashest
-] International - - %
Info . x
O 4
| [ 4
SelecttheCr eat e new SOAP request fromthe main menu.
Then enter the WSDL URL generated by the TierBroker server.
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Please enter the WS5DL file location [local path or url] |

In:nst:EDEEJEusinessDa_l,lEalendar.f'BusinessDayEalendar.wsdlj Browsze. .. | Windn:nw...l

|'I:h|:u:|se a file:

Cancel |

Fleaze chooze a file from pour hard disk or zelect one of the other windows curently open in *ML Spy.

The correct WSDL file nameis:

http://1 ocal host: 2083/ Busi nessDayCal endar / Busi nessDayCal endar . wsdl

Please select a soap operation name

BusineszD ayCount] date first, date last |

Cancel |

[ -]

This screen indicates that XML Spy has accessed the WSDL page correctly.

8.4. Edit the Request Parameters

@D XML Spy - [Untitled1_xml =]
@ File Edit Project XML DTDfSchema Schema design ¥5L Document Editor Conwver

Dol Bd@ s t2r|lve | 70 E]|

S0AP-EMEnvelope
xmins: S 0AP-EMY hitp: ffzchemas xmizoap orglzoapfenyelopes
rming:xsf Fittp: Sy w3 org 1 9990KML S chema-instance
rmins:xsd Fittp: Sy w3 ok 9990ML S chems

:I SOAP-EMS:Body

.2

#:BusinessDayCountSoapin
= xmins:im bittp: Mocalhost 20583BusinessDayCalendar
{yArst 1772002

fiz1r2002

4

Edit the first and last date SOAP parameters.
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8.5. Send the Request to the TierBroker Server

icuapi Tools  ‘Window Help -8 x

Create new IOAP request (Suite Feature)

SE

=

7
e 1

Send request to server (Suite Feature)

Change SOAP request parameters (Suite feature)

append | Insart | Add child |

Send the request to the TierBroker Server. XML Spy captures the reply.

Untitled] _zml =
& SOAP-ENU:Envelope
= mins:S0AP-.. Hitpzchemas xmlzoap orglzoapfenvelopes
= xmins:xss bittp: Aoy w3 orgM 399X ML S chema-instance
= xmins:;xsd bittp: iy o3 orgM 99K ML S chema
S0AP-EMY:Body
m:BusinessDayCountSoapin
= xmins:m http: Mocalhost 20838BuzinessDayCalendar
{} first 1712002
I {} last 13112002
4
S0AP-EMV:Envelope
= xmins:5 0AP-ENY Http: Fzchemas kimlsoap orgisoaprienyelopes
S0AP-FNV:Body
BusineszDayCountResponse
= xmins hitp: Mocalhost, 205853BusinessDayCalendar
% Result|{E |

This screen shows how the XML input and output are captured side by side. In text view, the display shows
the XML asplain text.
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gzm Untitled1_xml = _ O] =]

=20 AP-ENY Envelope xminz Z0AP-ENY="htp Mzchemas xmlzoap orgfzoapfenyveloper
wiminE: xsi="http M w3 org M 9990MLSchema-instance
wmins: wad="htp Moy w3 orgM 999 MLSchema''=
=Z0AP-ERY Bady=
=m:BuzinezzDayCourt=oapin xminsm="kttp: Mocalhost 2083BusinessDay Calendar"=
=first=1/7 2002=rfirst=
=last=1/31/2002=Nast=
=i BuzinezsDayCourt=oapin:
=I=0AP-ERNY: Body=
=f=0AP-EMY Envelope=

#m Untitled2_sml -10] x|

==0AP-ENY Envelope xmins S0AP-EMNY="hitp: Mzchemas xmlsoap orgizoapfenveloper=
=Z0AP-ERY Body=
=BuzinessDayCountResponse xmins="kttp: Mocalhost: 2083BusinessDayCalendat"=
=Reszult=19=Result=
=BuzineszDayCountResponses=
=ISOAP-ERY: Body=
=f=0AP-EMY Envelope:=

XML Spy can also be used to view or edit the WSDL.

8.6. Editing the WSDL with XML Spy

Open the WSDL page as afile.

Open URL |

URL: Icalhnst:EDEE.-"BusinessDayEalendar.-"BusinessDayEalendar.wsd[j ] I

—Open az: "File [nad Cancel |

o Auto oML O DTD % Use cache/prozy Reload

— [dentification

I zer: I Pazzwaord: I [ zave e |

The WSDL can be edited asan XML Spy document.
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gz http: //localhost: 2083/BusinessDayCalendar/BuzinezsD apCalendar. wzdl

x XML
4 definitions
= xmins:s bt Sy e 3 org L2001 LS Chemna
= xmins:ftip Hitp: fechemas xmlzoap orghvsdihittps
= xmins:mime Hitp: fzchemas xmlzoap.argivadiimime
= xmins:tm Hitp: Smicrozoft.comfesdlimimetextiatching
= xmins:soap Hitp: fzchemas xmlzoap.arghvadifzoap!
= xmins:goapene hitplschemas xmlsoap orgfzoapfencodings
= xmins:es¥ hittp: Mocalhost: 2083BusinessDayCalendar
= targetHamespace http: Mocalhost 205838 usinessDayCalendar
= xmins Hitp: fschemas xmlsoap.orghwsdl’
> types
message (2
= name {} part
1 BuzinezzDayCourt=oa | |[» part (2
[ally}
2 BuzinezzDayCourtRes = part (1)
ponseSoapiout
T portType name=BuzinezzDayCalendar Soap
= binding name=BuzinezzDayCalendar=oap type=nz1.BuzinezzDay...
Service
= name BusinessDayCalendar
;I ¥ port name=BuzinezzDayCalendarSoap bin...
4

-

AL

Using XML Spy with TierBroker is a good way to learn more about the mechanics of Web Services. XML
Spy cannot be used to edit TBScript, since scripted logic ishot XML. To edit TBScript use the TierBroker
IDE or the programmer’ s text editor of your choice.
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9. View the WSDL with Internet Explorer

9.1.

Using IE to Access WSDL

Loading the WSDL pageinto IE is also away to view and understand how TierBroker transforms

functions within a script fileinto aWSDL service.

http://1 ocal host: 2083/ Busi nessDayCal endar / Busi nessDayCal endar . wsdl

The URL of the WSDL pageisthe port address that is exposed by the TierBroker Server. The service
name defaults to the TBScript file name and the WSDL page name defaults to the TBScript file name with

awsdl extension.

< http: //localhost: 2083/BusinessD ayCalendar/BusinessD ayCalendar. wsdl - Microsoft Internet . B [=]

J File Edit “iew Favorites Toolz  Help

Q @ @

Search Favortez  Hiztory

RO

b ail Frirt

jé,»,@@

Back Eanward Stop Fefresh  Home

»

J Address @ http: Ao alhost 2083/BusinessD ayCalendar/B uzsinessD apCalendar wedl j @GD

<?=ml version="1.0" encoding="utf-8" ?=
- <definitions xmins:s="http: f fvewew.w3orgf 2001 f XMLSchema"
=milns: http="http: f fschemas.zmlsoap.orgfwsdl fhttp /"
2milns:mime="http: f fschemas.zmlsoap.orgfwsdlfmimef"
smins:tm="http: f fmicrosoft.com/fwsdl fmime ftextMatching /"
=mlns:soap="http: f fschemas.zmlsoap.orgfwsdlfsoap/"
=milns:soapenc="http: f fschemas.2zmlsoap.orgfsoap/fencoding /"
2mins:ns1="http: f flocalhost: 2083 fBusinessDayCalendar"
targetMamespace="http: f flocalhost: 2083 fBusinessDayCalendar"
=mins="http: f fschemas.zmlsoap.org/fvesdl =
- wtypes=
<zischema attributeFormbDefault="qualified" elementFormDefault="qualified"
targetMamespace="http: f flocalhost: 2083 fBusinessDayCalendar" /=
= ftypess
- <message name="BusinessDayCountSoapln'=
zpart name="first" type="s:date" /=
<part name="last" type="s:date" /=
zfmessages
- zmessage name="BusinessDayCountResponseSoapOut''>
<nart name="Result" tvbe="s:inteaer" /=

1| |

|@ Done I_I_ S5 Local intranet
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10. Validate the WSDL

10.1. Online WSDL Validation

ActiveState hosts aWSDL validation page. http://wsdl.activestate.com:8080/validator/validator-form.html|

can be accessed to validate aWSDL file or URL. Our experience with this serviceisthat it is not always

availableto read afile, but that it isreliable if a URL is supplied instead.

<3 W5DL Yalidator form - Microsoft Internet Explorer

J File Edit ‘fiew Fawvoites Toolz Help

Q = P

Search Favortes  Histom

j«h,»,@ﬁ

Back Earyard Stop Refresh  Home

ol

J.ﬁ.gldress @ kittp: /Awizdl. activestate. com: 8080, alidator /v alidator-farm. kil j & Ga

| Lirks *

WSDL VALIDATOR

This iz ActiveState's experimental YWW3DL validator service. The service itself can be
invoked as a SOAF service described by this service description or through one of the
following forms.

Use the first form to have the validator go fetch the W3DL from somewhere on the

documents referenced by <impont= elements in the WSDL

WSDL URI: |
Clearl “alidate |

Or use this one to upload a WW3DL document that you have in a lacal file,

WSDL file: binessDayCalendar.wsdﬂ Erowse... | Yalidate

Internet. Only kit and fip URLs are accepted. The validator will also be able to fetch any

| »

| |

] I_ I_ 4 Irtemet

v

Enter the file name that TierBroker has created or use the Br owse command to select the WSDL file.

t b\ cbt \ EasySoapNowk Busi nessDayCal endar . wsdl

If TierBroker isrunning on an open port, then the hostname can be used instead of the text file name.
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10.2. Successful Validation

<3 WSDL validator result - Microzoft Internet Explorer

J File Edit “iew Favorites Toolz  Help |

jé,»,@@@@eg@ ?

Back Eanward Stop Fefresh  Home Search Favortez  Hiztory b ail
J.&eress @ http: A Awsdl activestate. com: B030Mvalidatar j o Go J Lirks **

Uploaded WSDL is valid

SERVICE BUSINESSDAYCALENDAR

Mo deacription of this senvice available. This serice only exposes a single interface
called BusinessDayCalendar=oap via S0OAP at

http:Aflocalhost. 2083/BusinessDayCalendar. The only method defined for this interface
s

DL

interface BusinezsDayCalendar3oap {
integer BusinessDayCountidate first, date last):

i

METHOD BUSINESSDAYCOUNT

Perl

use Webierwice::ServiceProxy:
wy sproxy = Weblerwvice::ServiceProxy-=new|"http:// ... ;

|&] Done |_|_|ﬂ Internet

The TierBroker WSDL fileisvalid and can be used with avariety of SOAP clients.

[N
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11. Trace the HTTP

11.1. Using the MS Soap Toolkit

The MS Soap toolkit has a TCP/IP trace facility. This utility can be used to view the XML transferred
between the client and server applications.

@ |tisnot necessary to understand HTTP logging in order to use TierBroker. This
exampleisincluded for devel opers who wish to learn more about advanced low-level
debugging techniques.

The TCP/IP trace utility is useful in cases where ordinary TierBroker logging isinsufficient to diagnose
and correct a processing error occurring with a remote host.

11.2. Open a Formatted Trace

~  M55o0apT

File “iew Help

Formatted Trace  Chi+F
Unfarmatted Trace Chil+U

First select Formatted Trace from the main menu.

Trace Setup |
— Lizten
Local port #: IEDES
— Fonaard to
Destination host: Ilncalhnst
Destination port; IEDEEI

k. I Caricel

Redirect port 2083 to port 2080.
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11.3.

11.4.

Run the TB Server
From the command line;

tb —UWnBusi nessDayCal endar . ts —APl ocal host : 2080

This starts the server on port 2080. It will receive data from port 2083, which is being redirected.

Run a Second TB Server as a Client
From a second command line:

tb @b2 - UnBusi nessDayCal endar . wsdl

This starts the TBSoap application, and loads the WSDL file that describes the
Busi nessDayCal endar Web Service.

Execute a Soap Request

Execute arequest to the first server:

t b>soap Busi nessDayCal endar Soap. Busi nessDayCount, 1/7/2002, 1/31/2002

The server console shows the command results;

<TBRequest St r 001>: : SOAP[ Busi nessDayCal endar Soap. Busi nessDayCount]: <Dur='44. 12
Req=' 1/ 7/ 2002, 1/31/2002' Resp='19' >

TierBroker can be used to test al types of Web Services. Seealsot b/ cbt / Soap for alisting of Web
Servicesfrom xnet hods. or g, which have been tested with TierBroker.
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11.5. View the Trace Results
In the MS Soap Trace click on the first transaction and view the resultsin XML.

~.-M55o0apT - [Listening for localhost at port 2083, destination port 2080]
- =]

¢ Fle Yiew Window Help

= 127.0.0.1

- =50&P-ENV:Envelope =mlns: S04AP-
EMw="http: f fschemas.xmlsoap.orgfsoapfenvelopef''>

- ZSOAP-EMYV Body =

- <BusinessDayCount
=milns="http: f flocalhost: 2083 fBusinessDayCalendar':=

<first=1f7 2002 < first>
<last=1f3172002</last>

4]

<fBusinessDayCounts
</S0AP-ENV:Body= I _IL|
3

- «SOAP-ENY: Envelope smlns:SOAP-
EMv="http: f fschemas.xmlsoap.orgfsoap/fenvelopef' =

- <SOAP-ENY Body =
- <BusinessDayCountResponse
=milns="http: f flocalhost: 2083 fBusinessDayCalendar':=
“Result=19</Result=
«/BusinessDayCountResponses
< fSOAP-ENY Body =
«/SOAP-ENV:Envelopes

4]

"l
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12. Adding an HTML Front End

12.1. Create an HTML Page for BusinessDayCount()

<l-- (Q UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>
<TI TLE>Busi ness Day Cal endar </ Tl TLE>
</ HEAD>
<BCDY>
<FCRM et hod=" post' acti on=" Busi nessDayCal endar/ Busi nessDayCount ' >
<HL><FCNT col or='red' >Busi ness Day Count </ FONT></ HL>
<BR/ >Fi rst Day:
<INPUT type='text' name='first' val ue='1/7/2002" size="30"/>
<BR/ >Last Day:
<INPUT type='text' name='last' val ue='1/31/2002' size="30"/>
<BR >
<INPUT type='subnmit' val ue="Submt"/>
</ FORW>
</ BADY>
</ HTM_>

All it takesto access Busi nessDayCount () froman HTML page isto make the ACTI ON of the FORM
PCST the SOAP Action of the WSDL page.

12.2. Files Used in this Example

Busi nessDayCal endar . ts /1 TBScript source code
Busi nessDayCal endar . ht ni /1 HTM. page

12.3. Run the Server
Execute the TierBroker Server.

/! & to the tb/cbt/EasySoapNow directory
tb —WnBusi nessDayCal endar . ts —AP| ocal host: 2083 —I d3

Now TierBroker iswaiting for SOAP requests.
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12.4. Use the HTML Form

Enter the TierBroker Server URL htt p: / /| ocal host : 2083/ Busi nessDayCount . ht m .

a Businezs Day Calendar - Microzoft Internet Explorer
J File Edt “iew Favartes Toolz Help |
I S G AN BE~ »
Back Fariyand Stop Refrezsh  Home Search  Favorites
J.-'l'-.gldress @ http: A localbiost 2083/BusinessD ayCount. html j & Go J Links **
=
Business Day Count
First Day: |1/7/2002
Last Day: |1/31/2002
=
&] Done | B3 Local intranet >

Pressthe Subm t button to use this form.

12.5. View the SOAP Result

TierBroker returns the SOAP result.

a http: /flocalhost:2083/BusinessD ayCalendar/BuzinessD ayCount - Microzoft Inter._.
J File  Edt Mew Favontez Toolz Help
o ¥
& s @ [ o 8 @ P B
Back Eansand Stop Fefresh  Home Search  Favortes  History I il
J-"E*E'deSS I@ http: Alacalhost 2083/BusineszD ayCalendar/BusinessD ayCount j o Go |J Links *
Z?raml version="1.0" encoding="UTF-8" 7= —
- <S0AP-ENV Envelope xmins: S04AP-
EMv="http: f fschemas.xmlsoap.org/soapfenvelope /"=
- ZS04P-ENYV: Body >
- «BusinessDayCountResponse
smins="http: / flocalhost: 2083 fBusinessDayCalendar'
<Result>19=/Result>
< /BusinessDayCountResponses
= /SOAP-ERV Body =
< fSO&8P-EMVIEnvelopes :l
|@ Done ’_I_ S| Local intraret o

Thisisagreat start. TierBroker makesit easy to call aWeb Service from a Browser page. In the next
example, TierBroker isused a proxy to aexternal Web Service that is not HTTP Get/Post enabled, and
renders that result into an HTML page.
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13. HTML Proxy for SOAP Services

13.1. Calling External Web Services from HTML

TierBroker can be used to call external Web Services that are not written in TBScript.

& Evenif a SOAP service does not definean HTTP GET/ POST port, TierBroker can
enable that capability by acting as a proxy.

In this case TierBroker can run as a plug-in on the client side, or in the data center on the server side. The
target of the FORM ACTI ON defines the location of the TierBroker Server.

13.2. Primary Files Used in this Example

The following files are actors in this scenario:

St ockQuot e. udi /1 The TierBroker project source code
St ockQuot e. ht m /1 The HTM. input form

St ockQuot eResponse. ht m /1 The HVIL response tenpl ate

St ockD scl ai ner. ht m /1 Stock quote disclainmer text

These files summarize the entire work effort required to produce this application.

13.3. Other Files Used in the StockQuote Application

The StockQuote application demonstrates three SOAP response rendering techniques — templates, XSLT
and functions. The easiest approach uses TierBroker templates, which are plain-text HTML. The following
files are used to demonstrate XSLT and scripting as methods used to render the SOAP response.

St ockQuot e- XSL. ht m /1 HTM. page using XSLT rendering

St ockQuot e. xsl /1l Stock Quote XSLT style sheet
StockQuote.ts /1 Source code for TBScript rendering
St ockQuot e- Fxn. ht m /1 HTM. page for TBScript rendering

These files are used in examples that follow this chapter.

13.4. To Run the StockQuote Application

First run TierBroker from the operating system console:

cd thb\cht\ EasySoapNow
tb - WSt ockQuot e. udi - APl ocal host: 2083 -1d3

Then access the input form with the Browser.

http://1 ocal host: 2083/ St ockQuot e. ht m
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The Browser should display the following form:

a Stock Quote with Template - Microzoft Internet Ezplorer
J File Edit ‘iew Favontes Toolz Help |
j«h,»,@ AN B B
Back Earyard Stop Refresh  Home Search  Fawvortes  Higtory
| Address [@] hitp://lacalhost:2083/5tack Buate. il | @Go || Links >
[ |
Get Stock Quote with Template
Sgrmbu:ul:IPEP
Subimit |
| |
|@ Dare I_l_ S5 Local intranet o

Note that you must have an Internet connection to access the external stock quote price service.

13.5. Understanding the StockQuote Project

This project usesan HTML input form to call TierBroker as a proxy for an external web service.

Windows
95-98, NT, 2000, XP
MS Excel UNIX
R —— L
3 TR i MS Office VBA Solaris
Siotal, Aet Vigneta e AIX, HPIUX Tees
» ACVIg Linux (Q3 2002)
= ] o oo o
[ | Scott

— @
Bill % @
Client Application @ @ Web
— I

Oracle

Sybase Can be located on client,
Informix Larry server or both. XML |
oDBC Flat Files
SWIFT

Services
Host

ThisHTML form calls TierBroker asthe ACTI ON of the HTML POST. The ACTI ON contains

the name of the SOAP Action to be invoked on the external server.

TierBroker renders the POST into a SOAP request and calls the external service.
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3. TierBroker receives the SOAP response and rendersit into HTML using atemplate. XSLT is
used as an alternative in another section.

4. TheHTML responseis delivered back to the Browser.

TierBroker can proxy this transaction on either the client side or the server side. The advantage of a Client
Side Deployment is that TierBroker can be used to extract or insert information into client side
applications. The advantage of server side deployment isthat all the client requiresis a Browser to access
the application.

13.6. The StockQuote Web Service
The WSDL page:

http://servi ces. xmet hods. net/ soap/ ur n: xnet hods- del ayed- quot es. wsdl

This service defines asimple API that takes a stock symbol and returns the stock price.

13.7. HTML Page with Proxy Call
Thefollowing HTML page:

t b/ cbt / EasySoapNow St ockQuot e. ht m

isthe Browser entry point for this example.

<l-- (Q UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>

<TI TLE>St ock Quote with Tenpl at e</ TI TLE>
</ HEAD>

<BCDY>
<FORM net hod=" get' action=" Get St ockQuot e$' >

<l-- Select Response Format Tenplate -->

<I NPUT
type = hidden'
name ='udi:tenplate'
val ue =' St ockQuot eResponse. htm ' />

<HL><FONT col or='red' >Get Stock Quote wi th Tenpl at e</ FONT></ HL>

<BR/ >Synbol :
<INPUT type='text' name='synbol' val ue=' PEP size='30"/>
<BR/ >
<INPUT type='subnit' val ue="Subnit"/>
</ FCRW>
</ BCDY>
</ HTM.>

In this case, the SOAP Action is aliased with the TierBroker project variable Get St ockQuot e$. Thisis
done for two reasons:

1. Toalow the HTTP end point to be switched to al ocal host , when the Internet is not
available for testing or demonstration.
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2. Tomask charactersthat occur in thereal HTTP end point, such as* #' , which are not
permitted in an HTTP actionf]

Allowing TierBroker to be a proxy aso gives us the opportunity to enrich or modify the request.

HTML Proxy for SOAP Services

& When TierBroker is used as a proxy, there does not have to be a one-to-one
correspondence between the HTML form and the Web Service API.

The information regarding how TierBroker will proxy the SOAP request is stored in a project file.

13.8. Creating the TierBroker Project File

The following XML document is the project file that the TierBroker Server reads at runtime.

<Project id = "'Easy SOAP Now
aut hor ='(0O Universal Data Interface Corporation 2002' >
<Script>

#i ncl ude ' Busi nessDayCal endar . t s'
#incl ude ' StockQuote.ts'
</ Script>

<Var Li st >
/!l Need this alias, because '# wll not go through HITP
Get St ockQuot e$ = ' ur n: xnet hods- del ayed- quot es#get Quot €'
</ Var Li st >

<SoapRequest Li st >

<SoapRequest
wsdl =' http://servi ces. xnet hods. net/ soap/ ur n: xnet hods- del ayed- quot es. wsdl ' / >

</ SoapRequest Li st >
</ Proj ect >

One line aliases the SOAP Action, and another line loads the WSDL page.

13.9. Rendering the SOAP Response into HTML

In the next section the SOAP response is rendered into HTML.

5 The# could be aliased with 923, and thisis also avalid approach.
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14. HTML Rendering with Templates

14.1. Rendering the StockQuote Response

This section continues the Stock Quote example application.

14.2. Rendering Methods

TierBroker support three rendering methods — Templates, External Processors and Scripted Functions. The
most common external processor is XSLT. These methods can aso be combined — for example, a scripted
function can be used to enrich or validate the SOAP response beforeit is rendered with XSLT.

14.3. TierBroker Templates

TierBroker templates are nothing more than HTML documents. Note that TierBroker parses both HTML
and XHTML indifferently.

& TierBroker templates are HTML documents with the addition of the TB element. The
HTML can be generated from programs like FrontPage and DreamWeaver. If the
Browser can read it, so can TierBroker!

The TierBroker TB element allows information from the SOAP reguest and response to be combined in the
HTML result.

The Author’s Experience with XSLT

The choice of using templates or XSLT is amatter of preference. At UDICo, XSLT isused to render the
XML Server Documentation into the on-line HTML help files. The biggest problem | have visualizing
XSLT resultsisthat templates are functional, and you need to understand the order of the processing steps
in order to predict the structure of the finished document. The primary design goal of templates was to
create aless general transformation that could be viewed in a Browser or HTML editor as part of a

WY SIWY G process. | wanted to make the process easier and more familiar for web devel opers. — Adam
Greissman

Advantages of TierBroker Templates Over XSLT
There are three principle advantages to using templates.

e Templates are HTML documentsthat can be viewed in the Browser or an HTML editor. This
isaWY SIWY G design approach.

» Templates have access to both the SOAP request and the SOAP response. XSLT can process
only one input document at the present time.

e XSLT requires an external processor, which may have a performance impact for large
documents or high volume applications.
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14.4. Indicating Rendering Steps in HTML Forms

The HTML input form contains a hidden | NPUT control that indicates a processing directive to the

TierBroker Server.

<BCDY>
<FORM net hod=" get' action=" Get St ockQuot e$' >
<l-- Select Response Format Tenplate -->
<I NPUT
type = hidden'
name = udi:tenplate'
val ue =' St ockQuot eResponse. htm ' />
<HL><FONT col or="red' >Get Stock Quote wi th Tenpl at e</ FONT></ HL>
<BR/ >Synbol :
<INPUT type='text' name='synbol' val ue=' PEP size='"30"/>
<BR/ >
<INPUT type='subnit' val ue="Subnmt"/>
</ FCRW>
</ BCDY>

In this case, the processing directiveisudi : t enpl at e and the name of the templateis

St ockQuot eResponse. ht i . Other directivesinclude udi : syst emand udi : f unct i on, which
are used in subsequent examples.

14.5. The StockQuote Response Template

Cascading Style Sheet Header

The first section of the response template is an ordinary cascading style sheet.

<l-- (O Wiversal Data Interface Corporation 2002 -->

<HTM_>
<HEAD>

<TI TLE>Real Tine Stock Quote</ Tl TLE>

<STYLE>
BCDY
SELECT
™
I NPUT
TH
R
R
RSB
.S
.FP1
.FP2
. IMG
</ STYLE>
</ HEAD>

P T T e e e Ta PP

FONT: 10pt verdana }
FONT: 10pt verdana }
FONT: 10pt ari al }
FONT: 10pt verdana }

AR
AR
AR
AR
AR
AR
AR

bl ack;
gr een;
bl ack;

red;

bl ack;
bl ack;
bl ack;

FONT: bol d 20pt verdana }
TEXT-ALI G\ center; FONT:
TEXT-ALI G\ center; FONT:
TEXT- ALI G\ center; FONT:
TEXT-ALI G\ center; FONT:
TEXT-ALIGN | eft; FONT:
TEXT-ALIGN | eft; FONT:

TEXT-ALIGN center; }

20pt
28pt
20pt
32pt
8pt
8pt

arial black; }
times roman; WDTH
arial black; WDITH
verdana bol d; WDTH
tines roman; WDTH
arial black; }

Thisisstandard HTML, so it is not reviewed as a part of this tutorial.

150;
150;
150;
450,

B e e ]
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HTML Body
The HTML BODY contains a simple table, which as three <TB> elements.

<BCDY>
<TABLE border="0" cel | Paddi ng='2' cel | Spaci ng='1" >

<TR><TH col span=' 3' >Cal | Your Broker Quick $$$</ TH></ TR>

<TR>

<TD cl ass=' RHL' >Buy Low </ TD>

<TD cl ass=' RH' ><TB r equest =' Body/ get Quot e/ synbol ' / ></ TD>
<TD cl ass=' RH3' >Sel | H gh! </ TD>

</ TR>

<TR>
<TD cl ass=" I M5 ><i ng border="0" src="bull.jpg" /></TD>
<TD cl ass=' SQL' ><TB r esponse=" Body/ get Quot eResponse/ Resul t' / ></ TD>
<TD cl ass=' | M5 ><i mg border="0" src='bear.jpg' /></TD>
</ TR>
<TR><TD col span=' 3' cl ass=' FP1' >
<TB href="StockD sclainmer.htm"'/>
</ TD></ TR>
</ TABLE>

</ BCDY>
</ HTM.>

<TB> Attributes request|response|href

There are three supported attributes supported by the <TB> element:
request — Select material from the SOAP request using an XPATH statement.
response — Select material from the SOAP response using an XPATH statement.
href — Include afile or URI for processing, which in turn can be another templ ate.

See the TierBroker Reference Manual for a complete review of how XPATH isimplemented in
TierBroker.
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14.6.

14.7.

14.8.

The StockQuote HTML Result

The HTML result combines graphics as well as text.

: All that is required to produce this pageis plain-text

ke m HTML. No ASP, JSP, VB or .NET programming is

: 41 required. More importantly, TierBroker can be used

ERiY Four Brojas: QuUicK 538 in aWindows NT environment with 11S as easily as
Buy Low! PEP  Sell High! it can be used with .NET or J2EE systems running

WebSphere or iPlanet.
49.62 . .
The following sections look at how to process

complex forms asinput, and how to create tables as
output using TierBroker templates.

Advanced Formatting with the TB Element

The following material is optional.

TS
% S Skip to the next chapter to continue this tutorial with XSLT and External
IrI: s 2 ,]' Processors to complete the basic version of this tutorial.

TierBroker supports fine grained control for rendering and localizing Browser applications. This
knowledge is not necessary for building basic applications.

Debugging HTML Applications

When viewing complex forms, Internet Explorer will sometimes return this red X’ s where JPG images
belong. Thisis because the images are cached, but the Browser cache has become out of synch with the
HTML page. The TierBroker application never receives the GET request for those graphics.

& Select Tool s-I nternet Options-Del ete Fil es todeletecached graphics
filesand force |E to read from the server.

HTTP logging can aso be enabled for the TierBroker server with the — d3 command line parameter,
when the TierBroker Server is started. If thereisno HTTP request for afile, that indicates the Browser
cache should be refreshed.

14.9. Using the TEXT Element
The TEXT element is not a part of HTML, but can be used to enclose printed text.
<HTM_><BR><TEXT>St ock Price: </ TEXT><TB response="+val ue’ / ></ HTM.>
Thisis useful when concatenating text fieldsto TB elements. Note that TEXT elements are not trimmed or
altered for whitespace when they are parsed by TierBroker — TEXT is delivered to the Browser asis.
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14.10. Including Sample Text

Sample text is useful in templates, because the TB element is substituted at runtime and is not visible at
HTML design time.

<TEXT>Stock Price: </ TEXT><TB response="+val ue’ / ><TEXT udi : sanpl e=" 1' >123. 0</ TEXT>

Theudi : sanpl e attribute indicates that this markup is sample text and should not be used at runtime.

@ Theudi : sanpl e attribute indicates that an element and all of its children should
be omitted from the rendered HTML page.

In the Browser this fragment displays as:

Stock Price: 123.0

...which is useful for visualizing how this template will appear when it renders a SOAP response at
runtime. If the actual stock price is 80.01, then at runtime the sample text will not be printed and the
markup will be rendered as:

Stock Price: 80.01

Note that any HTML element can use the udi : sanpl e attribute to indicate that it should not be
processed. In that case that element and all of its children are omitted from the completed HTML page.

14.11. Formatting Numbers, Dates and Lists

Ther equest andr esponse values may a so be modifies with formatting parameters, that effectively
bind them as specific data types.

<hi st ory>
<price>12345</ pri ce>
<dat e>3/ 5/ 2000 12: 14: 00</ dat e>
<agent Li st >
<agent >Bob</ agent >
<agent >Car ol </ agent >
<agent >Ted</ agent >
<agent >Al i ce</ agent >
</ agent Li st >
</ hi story>

XML does not always have the formatting required for it to be presented on a Web Page. In this example,
thepri ce, dat e and agent Li st will be reformatted.

14.12. Formatting Numbers
The following TB element reformats the pr i ce element content.
<TB response ='price' nunberfm ="' ', '."', 2, 1"/>

The format is a commadelimited list. Each item in the list must be single or double quoted. This example
of thenunber f nt attribute of the TB element sets the following values:

Thousands Grouping The‘000's will be grouped with a comma.
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Decimal Point The decimal separator will be a period.

Precision There will be two values after the decimal point. Zeros will be used to right-pad the
string if the number rounds to awhole number value.

Divisor In many reporting applications values are reported in the thousands. The divisor specifies
afloating point value what will be used as a divisor. The default valueis 1. 0.

In the case given above, the pri ce ‘12345 will appear inthe HTML as 12, 345. 00.
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14.13. Formatting Dates

Dates represent a challenging case for parsing and formatting. A complete explanation of date formatting
is contained in the on-line TierBroker Server documentation under the UDIModel Enumerations and
Classest b\ bi n\ cnd\ engl i sh\ For mat Set . ht m web page.

The following TB element reformats the pr i ce element content.

<TB response = date' datefnt ="DDVMMWYYYY,'-'"/>

In this case, the date entry will be parsed as a date using the global default date format. The default valueis
DDMWYYYY, but it can be modified by creating a For mat Set entry with anid of def aul t inthe
TierBroker project file. Note that in this case the dash — character isindicated as the separator character.

<dat e>3/ 5/ 2000</ dat e> /1 This value is change to...
03- May- 2000 /1 Wing the format given above

Thedat et i me attribute can be used to render the content asa Dat et i e data type.

<TB response = date' datetinefn ="MDDYYYY'/>
05/ 03/ 2000 12: 15: 00

In this case, the timestamp portion of the XML element content is also rendered.

Localizing Day and Month Names

The names of months, short months and days of the week may also be localized with the following
TierBroker project variables.

LongMonth$ List of 12 months starting with January.
ShortMonth$ List of 12 months starting with Jan.
LongDay$ List of 7 days starting with Monday .
ShortDay$ List of 7 days starting with Mon.

To run more than one set of local language definitions for number and date formatting parameters it may
be necessary to run a separate TierBroker server instance for each set of format parameters.
14.14. Indicating the Source Date Format

In some cases, the source date format is not the same as the TierBroker default date format, and both the
source date format and the target date format must be specified.

<TB response = ‘sourcePath’ datefm = ‘sourceFornat;targetFormat’/>

The source format is separated from the target format by a semicolon. For example:

<TB response='return/ dep_date' datefm = YYYYMVDD, DDMMWYY, -' / ></ TD>

Thedat ef mt  attributes gives the source date format as YYYYMVDD and the target date format as
DDVMWYY (separated by a semicolon) for the HTML template.
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14.15. Formatting Lists

Lists can be formatted using a delimiter. Note that thisis not the same idea as formatting HTML tables,
which is covered in a separate example.

<agent Li st >
<agent >Bob</ agent >
<agent >Car ol </ agent >
<agent >Ted</ agent >
<agent >Al i ce</ agent >
</ agent Li st >

In this case, the list of agents can be extracted asasingle list.

<TB response =" agentList/agent' delinfm =", "/>

Thedel i nf nt attribute extracts the matching agent elements as:

Bob, Carol , Ted, Ali ce

Note that only a single text character can be used as the delimiter.

14.16. Setting HTML Attribute Values with the TB Element

The TB element provides a flexible method for extracting information from the SOAP reguest and
response documents. In some cases this information will be used to set hidden information in controls,
such as session number, transaction code or other session state information.

<l-- Does not work, because it is not XM -->
<I NPUT type='hidden’ nane="sessionld val ue="<TB response='"sessionld />"/>

In this case, the udi at t namespace attribute can be used to indicate that the result of the child nodes
should be extracted to form the attribute value.

<!-- Rendering engi ne converts this at transformtine -->
<INPUT type="hi dden’ nane="sessionld >

<udi at t: val ue><TB response=" sessi onl d’ / ></ udi att: val ue>
</ 1 NPUT>

This| NPUT will be converted into asingle HTML element when it is transformed from an XHTML
template into an HTML document.

<l-- HTM. result -->
<I NPUT type='hidden’ nane="sessionld val ue= 12345 >

Note that the | NPUT control element is not closed with “/ >” when it isrendered to HTML. Thisistrue
for al HTML 4.0 empty elements.
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15. XSLT and External Processors

15.1. Using XSLT to Render HTML

This section continues the Stock Quote example application and uses an external XSLT processor to
render the SOAP response into and HTML document. Note that any external processor can be used with
TierBroker to render the HTML response.

@ To runthisexample the Saxon XSLT processor is required. This software can be
downl oaded from http://saxon.sourceforge.net/]

Installation and configuration of Saxon, or any other external processor, will vary from product to product
as well as between Windows and UNIX.

Skip to chapter 16 Complex HTML Forms to complete the basic version of

4 ﬁﬁ It is not necessary to use XSLT to create HTML applications with TierBroker.
{ by af
(L this tutorial.

Saxon and XSLT are used to demonstrate how to link TierBroker to external applicationsto render HTML.
Other rendering possibilities include using existing personalization or CRM applications to enrich either
the XML document or the HTML page before returning it to the Browser.

15.2. HTML Input Form with XSLT Directive

<l-- (Q UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>
<TI TLE>St ock Quote wi th XSLT</TI TLE>
</ HEAD>
<BCDY>
<FORM net hod=" get' action=" Get St ockQuot e$' >
<l-- Format response wth external processor -->
<l-- Using Qutput Fi | eNane$ - TB Gener at ed
Request Fi | eNane$ - XM SOAP Request
ResponseFi | eNane$ - XM. SOAP Response -->
<I NPUT
type = hidden'
name = udi:system
val ue = saxon -o Qutput Fi | eNane$ ResponseFi | eName$ St ockQuot e. xsl ' />

<HL><FCNT col or="red' >Gt Stock Quote with XSLT</ FONT></ HL>

<BR/ >Synbol :
<INPUT type='text' name='synbol' val ue=' PEP size='30"/>
<BR/ >
<INPUT type='subnit' val ue="Subnit"/>
</ FCRW>

</ BCDY>

</ HTML>
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Theudi : syst emdirective will be passed to the operating system shell. This directive usesthe following
macros that TierBroker expands when it generates the operating system command:

OutputFileName$ TierBroker generated output file name. The external processor must create
thisfile, which will be returned to the Browser or used in the next processing step as the response.

RequestFileName$ The XML SOAP request document.
ResponseFileName$ The XML SOAP response document.

Note that it is not necessary to use both the request and the response, and the example which is given uses
only the SOAP response asinput to XSLT.

< If both the request and the response are required in the finished document, they can
still be rendered with XSLT by processing them in two steps. An alternative approach
isto enrich the response with a scripting function before passing it to XSLT.

15.3. The XSLT Style Sheet

<xsl : styl esheet
xm ns: n="ur n: xnet hods- del ayed- quot es'
xm ns: xsl ="http://wwv w3. or g/ 1999/ XSL/ Transf orn? ver si on="1. 0" >

<xsl : out put nethod="htm "/ >
<xsl :variable nane="titl e">Stock Quote</xsl:variabl e>

<xsl:tenpl ate match="/">
<htm >
<head>
<title><xsl:value-of select="$title"/></title>

<styl e>
<xsl : comrent >

/* default */ {
font-fanly: arial, helvetica;
col or: bl ack;

}
/* Add HTM. Styl e Sheet Here */

</ xsl : comment >
</styl e>

</ head>
<body>
<xsl : appl y-tenpl at es/ >
</ body>
</htm >
</ xsl :tenpl at e>

<xsl : tenpl at e mat ch="n: get Quot eResponse" >
<h2>Resul t: <xsl :val ue-of sel ect="Resul t"/></h2>
</ xsl :tenpl at e>

</ xsl : styl esheet >

Thisisthe simplest possible stylesheet, which renders the response as “ Result: Price” .
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15.4. To Run the XSLT Example

First run TierBroker from the operating system console:

/! & to the tb\cbt\EasySoapNow directory
tb -UnSt ockQuot e. udi - APl ocal host : 2083 -1d3

Then access the input form with the Browser.

http://1 ocal host: 2083/ St ockQuot e- XSL. ht ni

Note that you must have an Internet connection to access the external stock quote price service.

15.5. The HTML Result

a Stock Quote - Microsoft Internet Explorer H[=]

J File Edit ‘iew Fawvoites Toolz  Help |
. @ A
Back Eariard Stop Fefresh  Home

| Addhess [@] hitp://localhost 2083/GetStack ¥ @G | | Links >

}}

Result: 49.62

<]
|@ Done I_I_ Z5) Local intranet o

The HTML source:

<htm xm ns: n="ur n: xmet hods- del ayed- quot es" >
<head>
<neta http-equi v="Content - Type" content="text/htm; charset=utf-8">
<title>Stock Quote</title>
<styl e>
<I--
/* default */ {
font-fanmly: arial,helvetica;
col or: bl ack;

}

/* Add Additional HTM. Style Sheet Information Here */
-->

</styl e>
</ head>

<body>
<h2>Resul t: 49. 62</ h2>
</ body>
</ htm >

The XSLT example can be used as atemplate for creating complex stylesheets, including tables.
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16. Using Scripted Functions to Render HTML

16.1. Using TBScript to Render HTML

This section continues the Stock Quote example application.

4 ﬁﬁ It is not necessary to use Scripted Functions to render HTML results.
‘I: ey J Skip to chapter 16 Complex HTML Forms to complete the basic version of
K this tutorial.

In this section a TBScript function is used to render the HTML page.

16.2. To Run the Scripting Example

First run TierBroker from the operating system console:

cd t b\ cbt\ EasySoapNow
tb -UnSt ockQuot e. udi - APl ocal host : 2083 -1 d3

Then access the input form with the Browser.

http://1 ocal host: 2083/ St ockQuot e- Fxn. ht m

Note that you must have an Internet connection to access the external stock quote price service.

16.3. HTML Input Form with Scripting Directive

<l-- (Q UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>
<TI TLE>St ock Quote with TBScri pt Function</ Tl TLE>
</ HEAD>
<BODY>
<FCRM et hod=" get' acti on=' Get St ockQuot e$' >
<l-- Fornat response with script function -->
<I NPUT
type = hidden'
nane = udi:function'
val ue = St ockQuot eResponse' / >
<HL><FCNT col or="red' >Get Stock Quote with TBScript Function</ FONT></ HL>
<BR/ >Synbol :
<INPUT type='text' name='synbol' val ue=' PEP size='30'/>
<BR >
<INPUT type='subnmt' val ue="Submt"/>
</ FCRW>
</ BADY>
</ HTM.>
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The St ockQuot eResponse() function isdefined in the TierBroker St ockQuot e. t s sourcefile,
which isacomponent in the St ockQuot e. udi project file.

16.4. The St ockQuot eResponse() Function

Var Char St ockQuot eResponse( TBNode soapRequest, TBNode soapResponse )

{
var Var Char resp;
/1 BreakPoint();
/1 Comrent BreakPoint() in to debug
/1 SQAP nmethod at web service request tine...
resp( "Stock='9%" Price='9%"",
soapRequest . eval ( ' +synbol ' ),
soapResponse. eval ( ' +Result' ) );
return resp;
}

Thisisasimple function that uses a C-Language style format control string to render the result.

16.5. The HTML Result

a http: / /localhost: 2083/Get5tockQuote$ 2udi: fu... [l [=]

J Eile Edit ‘iew Favortes Toolz  Help |

j¢=,->,@ﬁ

>

Back Eariyard Stop Refrezsh  Home
| Address [@] hitp://localhast2083/GetStock 7] @ Go | | Links »
| E
Stock='PEF' Price='40 62"
[ -]
|@ Daone l_l_ 25 Local intranet i

There are many more interesting applications for scripting, which can be used to enrich and validate
information in the SOAP request and response.
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17. Complex HTML Forms

17.1. AirFare Price Example

This example populates a complex SOAP request from asimple HTML input form. It renders the result
into plain-text by combining information from both the request and the result.

Previous versions of this tutorial used a Web Service listed on XMethods.org
in order to retrieve real-time travel quotes. The Web Service provider has
stopped providing this service and this example has been recoded using
direct access to [vww.Yahoo.com|travel.

"
i

o

The AirFare Price example is broken down into two tutorial chapters. The first reviews this as an example
of how to implement a complex input form. The next chapter reviews how to extract real-time information
directly from an Internet web site.

17.2. Files Used in this Example

Primary Files

AirFare.ts /1 TierBroker source code
A rFare. htm [/ HTM. input form
Al r Far eResponse. ht ni /1 TierBroker response tenplate

These files represent the project source code.

Secondary Files

A rFare. htm /1 Response page from Yahoo
A rFare. xm /1 TierBroker XM. SQAP response

These files represent the free-form HTML information that is extracted from the Y ahoo web site and the
result, which isthe XML SOAP response.

17.3. To Run the AirFare Example

First run TierBroker from the operating system console:

/1 G to the tb\cbt\EasySoapNow di rectory
tb —WnhA rFare.ts - APl ocal host: 2083 -1d3

Then access the input form with the Browser.

http://1 ocal host: 2083/ A r Fare. ht m

Note that you must have an Internet connection to access the external AirFare price service.
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17.4. The HTML Input Form

Y Check AuFare Price - Microsoft Internet Explorer

J File Edit “iew Favorites Toolz  Help |
S | [/ @7
Back Eanward Stop Fefresh  Home Search  Favortes

| Aderess [&] hitp: //lacalhost, 2083/ are. himl ~| @Go || Links »

[
Check AirFare Price
Depart Retutmn
Leaving From: I._IFK IE,-"'I,-"ZEIEIE
Goityz To: ISFCI IE,-"'I Bf200z
|C|:|a|::h Class with restrictions j
Submit |
| |
|@ Done l_l_ 25 Local intranet i
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Thisform has the following HTML source code:

<l-- (O UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>
<TlI TLE>Check AirFare Price</ Tl TLE>
</ HEAD>
<BCDY>
<HI><FCNT col or='red' >Check AirFare Price</ FONT></ H1>
<FCRM et hod=" get' action="A rFare/getFlight'>
<l-- Convert to plain text response -->
<I NPUT
type = hidden'
name ='udi:tenplate'
val ue =" AirFareResponse. htm ' />
<TABLE border="0" cel | Paddi ng="'2' cel | Spacing="1">
<TR>
<TD cl ass=' RHL' ></ TD>
<TD cl ass=' RR' >Depart </ TD><TDI >
<TD cl ass=' RH3' >Ret ur n</ TD><TDI >
</ TR>
<TR>
<TD ><TD>Leavi ng From </ TD>
<TD><I NPUT type='text' name='fromAirport' val ue=' JFK si ze=' 10' / ></ TD>
<TD><I NPUT type='text' name='fronDate' val ue=' 5/ 1/ 2002" si ze='10'/></ TD>
<TR >
<TR>
<TD ><TD>Qoi ng To: </ TD>
<TD><I NPUT type='text' name='toArport' val ue=' SFO size=' 10'/ ></ TD>
<TD><I NPUT type='text' nanme='toDate' val ue=' 5/ 16/ 2002' si ze=' 10"/ ></ TD>
<TR >
<TR>
<TD col span='3' >
<SELECT nane="cl assSvc">
<CPTI ON sel ected val ue="YR'>Coach dass with restrictions</ CPTI O\>
<CPTI ON val ue="Y">Coach d ass with no restrictions</ CPTI ON>
<CPTI ON val ue="CR'>Busi ness dass with restrictions</ CPTI ON>
<CPTI ON val ue="C'>Busi ness A ass with no restrictions</ CPTI ON>
<CPTI N val ue="FR'>First Qass with restrictions</ CPTI O\N>
<CPTI N val ue="F'>First dass with no restrictions</ CPTI ON>
</ SELECT>
</ TD>
</ TR>
</ TABLE>
<INPUT type='subnmt' val ue="Submt"/>
</ FCRW>
</ BCDY>
</ HTM_>

In this case, a TierBroker proxy function is used as the SOAP Action to modify the information that is
contained in the HTML form. A TierBroker template is used to render the response.
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17.5. The AirFare HTML Response

T Check Aaiare - Hiciozoll Inteinet Exploum

= . @ 3 o | & |'-
Frraped

& T Focainoat YRR e e gt Vi) el ade et e i por e einildaonndapote] FERNCE0

fonzr fightl from JFK 1o SF0 leadng on 592002 ard retoming on BHGA0E
fuics: baan fund uthound on United &idines Tight 2 wath & réfum an National
Alines fight &0 far an untssand of kow price of $1, 343080, Lucky far you

Usiled Arfings a E:leing'-"ﬁ?.klll]1-HurDl"E.ﬁﬁln 1208pm B lvs 10 min  Norslaop

1,343.50

Mabwnal Bidnas 48  Bosing 57 JH|IE-Mn3'-III|HE.|:m 12220am T hes 18 min - 1 Ston

Linilad Arfines % Boeing TE7 J-ltll]1-hlllrl:ﬂ‘|11fl:l|m 23%m G ez 3 min Hm'nup“
Matanal Airlnes 408 Blosing 757 Jat |16-May-02 [205gm 12 20am 7 hes 15 min- |1 Stop |

Unilad &iFines 953 Bosing TET Jnf|[l1-hlng'-l:[1|i"ﬂ:|:'n 10 1dam 6 hes 14 min | Morslop
- i,M150

Matanal Aiines | 416 Bosing 757 Jet [16-May-02 (900 7 20am 7 bes 20 min- |1 Stop
Anencan Adings | 750 Bosing 757 Jat [01-May-02 @ 45em 12 16pm 6 fes 31 nan | Noestop

EEAEN T

Amencan Alines | 266 Boeing 767 Jet [16-May-02 |1:10pm 9-43pm & tes 33 min_ Nomstop

Theresponseis created from a TierBroker template.

Ed
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17.6. The getFlight() XML SOAP Response

The HTML response from Y ahoo is converted into the following XML SOAP response document.

<Al r Far eLi st >
<airfare>
<flight>
<f ar e_code>WE14NR8</ f ar e_code>
<ccy>USD</ ccy>
<price>336. 50</ pri ce>
</flight>
<out bound>
<airline>United Airlines</airline>
<nunber >9</ nunber >
<eqp_nanme>Boei ng 767 Jet </ eqp_nane>
<dep_ar p_code>JFK</ dep_ar p_code>
<arr_arp_code>SFO</ arr _ar p_code>
<dep_dat e>20020501</ dep_dat e>
<dep_ti me>8: 55anx/ dep_ti me>
<dep_day>Ved</ dep_day>
<arr_dat e>20020501</ arr _dat e>
<arr_time>12: 05pnx/arr _ti me>
<st ops>Nonst op</ st ops>
<duration>6 hrs 10 m n</duration>
</ out bound>
<return>
<airline>United Airlines</airline>
<nunber >852</ nunber >
<eqp_nanme>Boei ng 767 Jet </ eqp_nane>
<dep_ar p_code>SFO</ dep_ar p_code>
<arr_arp_code>JFK</ arr_arp_code>
<dep_dat e>20020516</ dep_dat e>
<dep_ti me>11: 25anx/ dep_ti me>
<dep_day>Thu</ dep_day>
<arr_dat e>20020516</ arr _dat e>
<arr_time>7:51pnx/arr_time>
<st ops>Nonst op</ st ops>
<duration>5 hrs 26 m n</duration>
</return>
</airfare>
<-- Mre airfare elements omtted -->
</ Ai r FareLi st >

The power of TierBroker isthat it turns HTML into a usable XML document. Each ai r f ar e element
contains information about a specific airfare.
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17.7. The TierBroker AirFare Template

<l-- (Q UWiversal Data Interface Corporation 2002 -->

<HTM_>
<HEAD><!-- CSS Style Sheet Qmtted --></ HEAD>

<BCDY>

<TABLE wi dt h=" 450" border="1" cell Paddi ng='2"' cell Spaci ng="1' >

<TR><TD>

<TEXT>Your flight from </ TEXT>
<TB request =" +fromAi rport' />

<TEXT> to </ TEXT>
<TB request =" +t oA rport' />

<TEXT> | eavi ng on </ TEXT>
<TB request = +fronDate' / >

<TEXT> and returni ng on </ TEXT>
<TB request=' +toDate' / >

<TEXT> has been found out bound on </ TEXT>
<TB response='+airfare[ 0 ]/outbound/airline />

<TEXT> flight </ TEXT>
<TB response=' +airfare[ 0 ]/outbound][ O ]/nunber'/>

<TEXT> with a return on </ TEXT>
<TB response='+airfare[ O ]/return[ O ]J/airline' />

<TEXT> flight </ TEXT>
<TB response=' +airfare[ O ]/return[ O ]/nunber'/>

<TEXT> for an unheard of |ow price of $</ TEXT>

<TB response=' +airfare[ 0 ]/flight[ O ]/price' nunberfm="","

<TEXT>. Lucky for you. </ TEXT>

</ TD></ TR>
</ TABLE>

,2" >

Notice that many rows select information from the first or zeroth airfare response, and that in cases where
multiple outbound legs are present, only thefirst is used.

<TB response='+airfare[ 0 ]/outbound][ O ]/nunber'/>

The + plus sign indicates that the SOAP response should be scanned for ai r f ar e elements. The
ai r f ar e element does not need to appear under the root element, whichisEnvel ope.

Version 2.0a

-64 -

© Universal Data Interface Corporation 2002 Confidential and Proprietary

5/8/02



TierBroker Easy SOAP Now Complex HTML Forms

17.8. Flight Listings Table

HTML tables are covered in more detail in Chapter 19, Rendering HTML Tables. The table that isused in
thistemplate renders each ai r f ar e element into arow inthe HTML table.

<-- AirFareResponse. htmi continued -->
<TABLE border="1" cel | Paddi ng="'2' cel | Spacing="1">
<TR>
<TH>Ai rl i ne</ TH>
<TH>F i ght </ TH>
<TH>Aircraft</ TH>
<TH>Dat e</ TH>
<TH>Depart </ TH>
<TH>Arrive</ TH>
<TH>Dur ati on</ TH>
<TH>St ops</ TH>
<TH>Pri ce</ TH>
</TR>
<TB response=' +airfare' >
<TR><TD col span="9" cl ass=' SPC ><BR/ ></ TD></ TR>
<TR>
<TD><TB r esponse=' out bound/ ai rl i ne' / ></ TD>
<TD cl ass=' CEN ><TB r esponse=" out bound/ nunber' / ></ TD>
<TD><TB r esponse="' out bound/ eqp_nane' / ></ TD>
<TD><TB r esponse=' out bound/ dep_date' datefm = YYYYMVDD, DDMUWWYY, -’ / ></ TD>
<TD><TB r esponse="' out bound/ dep_ti ne' / ></ TD>
<TD><TB r esponse=' out bound/ arr _tine'/></ TD>
<TD><TB r esponse="' out bound/ dur ati on' / ></ TD>
<TD><TB r esponse=" out bound/ st ops' / ></ TD>
<TH val i gn='"niddl €' rowspan='2'>
$<TB response='flight/price' nunberfnt="",",".", 2"/>
</ TH>
</TR>
<TR>
<TD><TB response='return/airline' /></TD>
<TD cl ass=' CEN ><TB r esponse='r et ur n/ nunber' / ></ TD>
<TD><TB response='r et urn/ eqp_nane' / ></ TD>
<TD><TB response='return/ dep_date' datefm =" YYYYMVDD, DDMWYY, -' [/ ></ TD>
<TD><TB response='return/dep_tine' /></ TD>
<TD><TB response='return/arr_tine'/></ TD>>
<TD><TB response='return/duration'/></TD>
<TD><TB response='ret urn/stops'/ ></ TD>
</TR>
</ B>
</ TABLE>
</ BCDY>
</ HTM.>

Note that this template does nothing more than build the plain text response from elements of the SOAP
request and response.

17.9. Changing Date Formats
TierBroker allows dates to be parsed and reformatted.

<TB response='return/dep_date' datefm = YYYYMVDD, DDMMWYY, -' / ></ TD>

Thedat ef mt  attributes gives the old date format and the new date format (separated by a semicolon) for
the HTML template.
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18. HTML Extraction and Screen Scraping

18.1. Turning Web Sites into Web Services

TierBroker can be used to turn any web site into a Web Service by accessing that web site and turning its
HTML into useful clean XML.

< Pulling information from web sites is sometimes called screen scraping, because the
information on the HTML page isloosely structured and must be scraped off the

page.

The TierBroker approach to screen scraping is robust because it parses poorly formed HTML and turns it
into XML, while preserving as much of the HTML markup as possible. TierBroker uses the same parsing
rules as the Browser to create a canonical form of the HTML document. The first step isto execute a query
on Y ahoo (or any web site) to see how it formulatesits GET or POST statement.

} Tahoo Travel Hoursd: Top Fhight Seaich - Micsoeoll bnbeire] Eaploden

| Bl Edt View Fawoies Iods  Help -
| + . = . @ @B & D a S o *
Back =1 Shop Fefresh  Home Sasich  Faeosler  Hisloy Ml

||!l.d|:l'a-H |E| Fitpr el sl pshoo comd conln pravsl Toueces' Tk lomra'y shoof bghis R :I 6o | Links *

-
—

- Find great fares that are
Flights available when you are, o rnﬂ.:

Yahoo! Travel

Huomiz = Flight Sesarch (Round- [ng)

Find a Flight Flight Search —
¥ Flight Search Rouswl-Trip -
Flight 1al

Vilher e o you weant 1o gas

Dream kaps
Eriar iy namse of sirpor] codea
Fo [JFE. M Chatk nearby sirporis
L |SFO M Chatk nearby sirports
Ky Trawel
cumrant Fesarationg Whien are you traasling?
Check Pl Teme
; ™ My dates are exibie. Show me #ie lowes! faes aailable
Trawel Prefancnias
% Shire me (e lowest fares Tor these specilic daes
Aesisiance Crepar [ bty =1 =||v00am =
Iniernaboresl s ers
P —— Relurn [ iy = [ =] [500pm =] S .
il | k
2] || e 4
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18.2. The Yahoo Travel Page

) Select & Flight - Mioiosed! Intemet Explee

 Fle Edt ew Fgoiss Joos  Heo [ |
!
B - ﬂ_"li‘ir|ﬂ_=idd=ij A @
Eack t Riliesh  Home Sewch Fereoiles L]
Addeas Iﬂ bt e ], ok, oo postnird o Tinlea B S anaaeTH DE L sasfoirm's ahooFight i b rifeuibiyg aplorsios ® _I Fﬂu ||.I'Ii.l- il
5
Mew York-Hennedy to San Francisco, O
Departing Wed, May 01, Retuming Tho, May 16
Ti Asrmboar vy Wlrinssy 5 dngtiiny AT rual R
ANainale iala | MeaiEry furnponm
Muodify Your Search £11 | Jva §104
L paduss City
- ZSon sl fights by Price I i1
Tam francgea, T =
ol et et il 0 kol i Dokl Baip Pve 1 e ok s koS I wiaT Rl Pekdely 1 ek widd TRchiete e
Poa paiuss Bl Tims ol il RS, FTRE epmon B aiTied
""'":I" I j‘ Tatat USD 149850
mibind he --I
[moan 5] RN o gt - Mo vork Kanaady LG iy iweted Awlines g
m 1Z0epan AurieE - San Francisco, 5 (30} L
Ewturn Daks ¥ Tims: Tt J iy £ By 1 e
iy 1-| | |
wthinSE G !i H
00pn = | 245gen Diepan - San FranceEco, & (5F0) H Halional Alrings 24
12 Hhaem Armive - Blers VP ork-Eannady LIRS 1 R
B gsimigim oo reb o8 o Totad ool times: 7 hre: &5 il - Fisst g wori es
1 - :'
2] | A e ;

There are two important elements on this page. The GET which forms the query and the HTML page
itself, which can be viewed and saved by right-clicking inside the page.

18.3.

The HTTP GET Statement

At the top of the Browser, the GET statement appears as the URL after the word “Address’. In the case
where a POST isused, the POST format can be reconstructed by inspecting the HTML source code.

http://dpsl.travel ocity. coniairgcobrand. ct| ?sm s=Y&Ser vi ce=YHCE& r esf or neYahooF! i ght sR
& intl=usé&rip_option=roundtrp&odul e=tri psrch&sour ce=YGadul t _pax_cnt =1&hl d_pax_cnt =
0&seni or _pax_cnt =0&lep_ar p_cd%281%29=JFK&ar r _ar p_cd%281%29=SFQ&dep_ar p_r ange%281%29=10
O&arr _ar p_range%281929=1008&dep_dt _m_1=May&dep_dt dy 1=1&dep_t m 1=9%3a00an&dep_dt _m_2
=May&dep_dt dy 2=16&dep_t m 2=5%8a00pm&r esul t s=t ri psr ch&l s_svc=YR&pr ef al n=al | &al n_cd%
281929=8al n_cd¥282929=8al n_cd%283%29=&num cnx=08& m r ange=6

This may seem like one big mess. In redlity, the query is awell formed markup, where each entry is
name/value pair with the following syntax:

tag: (name=val ueg&)*
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Inthis case, thet b/ cbt / EasySoapNow/ Ai r Far e. t s file begins with the following string:

/1 Travel ocity HITP CGET/ POST copi ed from browser.

/1 Note that query fields will

var VarChar Travel Query =

be filled at runtine.

"http://dpsl.travel ocity. coni airgcobrand. ctl ?sm s=Y&

' Servi ce=YHCE&

' . resf or neYahooF! i ght sR&
".intl=us&
"trip_option=roundtrp&

' nodul e=tri psrch&

' sour ce=YX&

"adul t _pax_cnt =1&

' chl d_pax_cnt =0&

' seni or _pax_cnt =0&

" dep_ar p_cd9%82819%8R29=9%& //
"arr_arp_cdise8198R9=9%& //

This string will be used as the format of apri nt f () statement that will create the URL to retrieve the
HTML page containing the flight information. The linesin bold indicate the places where information

"dep_dt_yr_1=%& /1
"dep_dt_m_1=9%& /1
"dep_dt _dy 1=%& /1
" dep_t m 1=99%@a00an&

"dep_dt_yr_2=%l& /1
"dep_dt_mm_2=%& /1
' dep_dt _dy_2=%I& I

' dep_t m 2=5%@a00pn&

'cl s_svc=%& /1

"pref_aln=all &

"al n_cd98281%8R29=¢&

"al n_cd98@82%8R29=¢&

"al n_cd98283%R29=¢&

" num cnx=0&

"t mrange=+&

' SEQF&

' dep_ar p_r ange%8281%29=150&
"arr_arp_range%2819%829=150&

From Al rport

To A rport

From Date Year

FromDate Short Month (Jan)
From Dat e Day

To Date Year
To Date Short Month (Jan)
To Date Short Day

A ass of Service

from the SOAP request will be used to populate the HTTP query.
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18.4. The HTML Travel Query Response

<ht m >

<l-- airpdisp.pgd -->

<l-- BOX 0016 -->

<l-- sk -->

<head>

<l-- JavaScript and Style Sheet Omtted -->
</ head>

<body bgcol or =#FFFFFF | i nk=#000080>
<center>

<p>

<t abl e border=0 cel | paddi ng=2 cel | spaci ng=0 wi dt h=100% narre=t opl i nks>
<t body>

<tr>

<td wi dth="1% ><a href=http://travel.yahoo. conr<i ngy

rc=http://rg.travel ocity. com edgesuite. net/graphi cs/yho_bann. gi f al t="Yahoo! Travel"

i dt h=285 hei ght =30 bor der =0></ a></t d>

<td nowap align=right w dt h=100%<font face=arial, hel vetica size=-1><a
ref=http://travel . yahoo. conrTravel Hone</a> - <a

ref =http: //ww: yahoo. coni >Yahoo! </ a> - <a

ref =htt p://hel p. yahoo. coni hel p/ t rav>Hel p</ a></f ont >

<hr size=1 noshade>

</td>

<td wi dth=31 align=ri ght><i ng

rc=http://rg.travel ocity. comedgesuite. net/graphics/yho_tcy3. gif
It="Travel ocity.com wi dt h=162 hei ght =31 bor der =0></t d>

</tr>

</ t body>

</tabl e name=t opl i nks>

<l --HDR BEG - >

<br >

The response page from Y ahoo may appear difficult to follow.

& The easy way to inspect HTML pagesisto first convert them into XHTML using

TierBroker. Then they can be inspected using any XML editor.

TierBroker uses path notation — a superset of XPath — to extract information from the HTML response.
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18.5. The XML SOAP Response

Thisisthe XML document created by TierBroker from the HTML input document using the
get Fl i ght () SOAP function.

<A r Far eLi st >
<airfare>
<flight>
<f ar e_code>WXE14NR3</ f ar e_code>
<ccy>USD</ ccy>
<pri ce>336. 50</ pri ce>
</flight>
<out bound>
<airline>United Airlines</airline>
<nunber >9</ nunber >
<eqp_name>Boei ng 767 Jet </ eqp_namne>
<dep_ar p_code>JFK</ dep_ar p_code>
<arr_arp_code>SFO</ arr _ar p_code>
<dep_dat e>20020501</ dep_dat e>
<dep_ti me>8: 55anx/ dep_ti me>
<dep_day>Ved</ dep_day>
<arr_dat e>20020501</ ar r _dat e>
<arr_time>12: 05pnx/arr_ti me>
<st ops>Nonst op</ st ops>
<duration>6 hrs 10 m n</duration>
</ out bound>
<return>
<airline>United Airlines</airline>
<nunber >852</ nunber >
<eqp_name>Boei ng 767 Jet </ eqp_namne>
<dep_ar p_code>SFO</ dep_ar p_code>
<arr_arp_code>JFK</ arr_ar p_code>
<dep_dat e>20020516</ dep_dat e>
<dep_ti me>11: 25anx/ dep_t i me>
<dep_day>Thu</ dep_day>
<arr_dat e>20020516</ ar r _dat e>
<arr_time>7:51pnx/arr_time>
<st ops>Nonst op</ st ops>
<duration>5 hrs 26 m n</duration>
</return>
</airfare>
<-- Gher airfare elenents onitted -->
</ A r FareLi st >

The Ai r Far eLi st isreturned by the SOAP function, which isa proxy for the travel service.

18.6. Wrapping Legacy Systems as Web Services

< Wrapping the Y ahoo Travel Service asaWeb Service using TierBroker demonstrates
the principles of wrapping any legacy system using any transport protocol.

In thiscase HTTP and HTML are used as the source of the legacy data. However, the principles of
wrapping and extraction could equally well be applied to any type of legacy transaction.
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18.7. The getFlight() SOAP Function

The following source code:

C \ Program Fi | es\ UDl Co\ Ti er Br oker\ Th\ cbt\ EasySoapNow\ AirFare. ts

contains the source code for the SOAP service.

_operation TBNode get Flight( VarChar fronArport,
Dat e fronbat e,
Var Char toAirport,
Dat e tolat e,
Var Char classSvec = 'YR )

var Var Char query;

I/l Oreate the query string

query( Travel Query, fronAirport, toArport,
fronbat e. get Year (), fronDate. get ShortMnth(), fronbDate. getDay(),
toDate. get Year (), toDate.getShortMnth(), toDate.getDay(),
classSvc );

This code printf’ s the values from the SOAP service into the quer y string. At this point, the value of
guer y could be pasted into the URL of the Browser to bring back the travel page resuilt.

var VarChar r( getFile( query ) ); // Pull fromthe web...
var TBNode n( r ); /1 Convert fromHIM. to XM

Theget Fi | e() function can be used with a URL aswell as afile name. This one statement pulls back
the HTTP response, which isan HTML document, and savesit in the string variable r . The next line takes
that string and inserts it as markup into a Document Object Model (DOM) by using TBNode class
instance.

/1 Useful debugging info...

Il r.save( 'AirFare.htm ); /1 Save the original HTM.
/1 n.save( 'AirFare.xm’' ); /1l Save as useful XM/ XHTM
/1 n.save( 'AirFare2.htmi ); // Save as well-formed HTM.

These steps are commented out, but indicate how intermediate states can be saved to facilitate the
devel opment and debugging process.

/!l Flight instructions...
var TBPath inst( n, "+table/tr[ 2 ]/td"

“/input[ @ame[' fare _bss cd','cur_cd ,'total _price']]"
"/ @al ue" );

A TBPat h classis used to retrieve data from the HTML response. This path literally means:

Find any table where the third row has a TD where the | NPUT has a nane attribute with either
'fare_bss cd', 'cur_cd', or 'total_price' and return the contents of the val ue attribute.

Note that these values are returned in exactly the order in which they appear on the HTML page.
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/1 Qher info, duration and nunber of stops...

var TBPath info( n, "=tabl e[ @ame[' flight_info*']]/tr/td/ span/a/ @ref" );

var TBPath time( n, "=tabl e[ @ame[' flight_info*' ]J]/tr/td[@align['top']]/b" );
var TBPath stop( n, "=tabl e[ @ame[' flight_info*']]/tr/td[ @l ass[' content-sm]]" );

Other paths are used to extract various elements from the table called f I i ght _i nf o.

var TBNode out b( 'outbound );
var TBNode retn( 'return' );
var TBNode response( 'AirFareList' );

Documents which are used to create each ai r f ar e element inthe Ai r Far eLi st .
while (inst.next()) {

For every set of flight instructions...

info.next();
out b. put Get Post ( i nfo. get Node() );

Takethenexti nf o item, whichisan hr ef , and insert that GET/ POST query text into a node.

/1syslog << info.getNode().val ue() << cr;

In a debugging scenario, the value of that node can be printed to the console screen.

info.next();
retn. put Get Post (i nfo. get Node() );
/1syslog << info.getNode().val ue() << cr;

Do the same for the flight return.

var TBN\ode airfare( 'airfare' );

Createanew ai r f ar e e ement.

airfare.insert( 'flight/fare_code', i nst. get Node().val ue() );
airfare.insert( 'flight/ccy', inst.next().value() );
airfare.insert( 'flight/price', inst.next().value() );
Insert values from the flight instructions.
airfare.insert( 'outbound/airline', outb( 'aln_nane' ) );
airfare.insert( 'outbound/ nunber', outb( "flt_num ) );
airfare.insert( 'outbound/ eqp_nane', outb( 'egp_nane' ) );

airfare.insert( 'outbound/ dep_arp_code', outb( 'dep_arp_code' ) );
airfare.insert( 'outbound/arr_arp_code', outb( 'arr_arp_code' ) );

airfare.insert( 'outbound/ dep_date', outb( 'dep_dt' ) );

airfare.insert( 'outbound/ dep_tine', tinme. next().value() );

airfare.insert( 'outbound/ dep_day', outb( 'rgs_dow ) );

airfare.insert( 'outbound/arr_date', outb( 'dep_dt' ) );

airfare.insert( 'outbound/arr_tine', tine. next().value() );

airfare.insert( 'outbound/ stops', stop. next().val ue() );

airfare.insert( 'outbound/duration', extract( stop.next().value(), ":*" ) );

Insert values from the outbound information, time and number of stops. Theext r act () function isused
to pull just the flight time from the flight duration statement.
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airfare.insert( 'return/airline'
airfare.insert( 'return/nunber',

airfare.insert( 'return/egp_nane',

airfare.insert( 'return/dep_arp_code',
airfare.insert( 'return/arr_arp_code',

airfare.insert( 'return/dep_date',
airfare.insert( 'return/dep_tine',

airfare.insert( 'return/dep_day'

airfare.insert( 'return/arr_date',
airfare.insert( 'return/arr_tine',

airfare.insert( 'return/stops',

airfare.insert( 'return/duration',

Create the return values.

response.insert( airfare );

}

retn( 'aln_name' ) );
retn( "flt_num ) );
retn( 'egp_name' ) );
retn( 'dep_arp_code' ) );
retn( 'arr_arp_code' ) );
retn( 'dep_dt' ) );

tinme. next().value() );
retn( 'rgs_dow ) );
retn( 'dep_dt' ) );

tine. next().value() ):
stop. next ().val ue() );
extract( stop.next().value(), ':*" ) );

Insert theai r f ar e element into the Al r Far eLi st response, and then loop for every set of flight

instructions offered for this query.

/1 HTM. web page has been

/1 Converted to useful

/1 For debugging. ..
/1 syslog << response;

/1 response. save( 'ArFare.xm'’

return response;

XM

)

/******************** end Of A rFare tS ********************/

Returnther esponse document as the Body of the SOAP envel ope.
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19. Rendering HTML Tables

19.1. RTStockQuote Price Example

This example populates a SOAP request from asimple HTML input form. It renders the result into atable
stock price entries by combining information from both the request and the resullt.

19.2. Files Used in this Example

RTSt ockQuote. ts /1 TierBroker source code
RTSt ockQuot e. ht m /1 HTM. input form
RTSt ockQuot eResponse. ht m /1 TierBroker response tenpl ate

19.3. To Run the RTStockQuote Example

First run TierBroker from the operating system console:

/1 G to the tb\cbt\EasySoapNow directory
tb —WhRTSt ockQuot e. ts - APl ocal host : 2083 -1 d3

Then access the input form with the Browser.

#http://1 ocal host : 2083/ RTSt ockQuot e. ht m

Note that you must have an Internet connection to access the external stock quote price service.

19.4. The HTML Input Form

43 Stock Quote Table - Microzoft Internet Explorer

J File Edit “iew Favorites Toolz  Help |

j«h.#,@ﬁ Q

Back Eanard Stop Refresh  Home Search

J Address @ G:MbheBE aspSoapMowhR T StockQuote. j o Go J Links **

=

Get Stock Quote Table

Symbol: IIBM+SUNW+MSI-_F+DHCL

Subimit |

B

|@ Dane I_ I_ |_,%‘ by Computer
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Thisform has the following HTML source code:

<l-- (O UWiversal Data Interface Corporation 2001-2002 -->

<HTM_>
<HEAD>

</ HEAD>

<BCDY>

</ BCDY>
</ HTM.>

<TI TLE>St ock Quote Tabl e</ Tl TLE>

<FCRM et hod=" post' acti on=" RTSt ockQuot e/ get St ockLi st' >

<l-- Adjust sone request/response val ues -->

<| NPUT
type = hidden'
nane =" udi:function'
val ue =' RTSt ockQuot eFi xVal ues' />

<l-- Select Response Format Tenplate -->

<I NPUT
type = hidden'
name ='udi:tenplate'
val ue =' RTSt ockQuot eResponse. htm ' />

<HL><FONT col or='red' >Get Stock Quote Tabl e</ FONT></ HL>

<BR/ >Synbol :

<INPUT type='text' name=' synbol List' val ue=" | BM-SUNWWMSFT+CRCL' si ze=' 30' />
<BR >

<INPUT type='subnmt' val ue="Submt"/>

</ FORW>

This example uses two steps to render the HTML response. First, a TierBroker function is used to modify
the information that is contained in the SOAP response. Then, a TierBroker template is used to render the
responseinto HTML.
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19.5. The RTStockQuote HTML Response

<3 Real Time Stock Quote - Microsoft Internet Explorer

J File Edit “iew Favorites Toolz  Help |

j«h.#,@ﬁ Qa @

Back Eanard Stop Refresh  Home Search Favortes

| Address [&] hitp: //lacalhast 2083/R TStock uote/getStackLis 7| @ Go | | Links »

=

| Last Quote February 14, 2002

| Stock | Time | Last [Change %Change | Bid | Ask
IBM |Feb 13|108.07| 0.000| 0.00% | M/A|120.88
'SUNW |Feb 13| 9.80 0.000| 0.00% 9.77| 10.20
IMSFT |Feb 13| 61.82| 0000 0.00% (6125 63.85
|ORCL |Feb 13| 16.12| 0.000| 0.00% [16.00| 16.45

<]
|@ Done I_I_ Z5) Local intranet o

Theresponseis created from a TierBroker template.
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19.6. The TierBroker RTStockQuote Template

<l-- (Q UWniversal Data Interface Corporation 2002 -->
<HTM_>
<HEAD><!-- CSS Style Sheet Qmtted --></ HEAD>

<BCDY>
<TABLE border="1" cel | Paddi ng='2' cel | Spaci ng='1" >

<TR><TH cl ass=' O/R col span='7' >

<TEXT>Last Quote </ TEXT><TB response=" +quot edat e' / >
</ TH></ TR>
<TR>
<TH>St ock</ TH><TH>Ti ne</ TH><TH>Last </ TH><TH>Change</ TH>
<TH>%hange</ TH><TH>Bi d</ TH><TH>Ask</ TH>
</ TR>

<l-- The '+ nmeans all stock _quote elenents in this response.
The tenplate under TB is applied to each instance of stock_quote.
Atenplate within a tenplate coul d al so be nested. -->

<TB response=' +st ock_quot e' >

<TR>
<TD cl ass=' SYM >

<TB response=' synbol ' / >

<TEXT udi : sanpl e=' 1' > B\W/ TEXT>
</ TD>
<TD>

<TB response='tine' />

<TEXT udi : sanpl e=" 1' >11: 14AM/ TEXT>
</ TD>
<TD>

<TB response='l ast' />

<TEXT udi : sanpl e=' 1' >90. 09</ TEXT>
</ TD>
<TD>

<TB response=' change' / >

<TEXT udi : sanpl e=' 1' >0. 14</ TEXT>
</ TD>
<TD>

<TB response=' pct change' / >

<TEXT udi : sanpl e=' 1' >+0. 12%/ TEXT>
</ TD>
<TD>

<TB response="bi d' />

<TEXT udi : sanpl e=' 1' >90. 08</ TEXT>
</ TD>
<TD>

<TB response=" ask' / >

<TEXT udi : sanpl e=' 1' >90. 12</ TEXT>

</ TD>
</ TR>
</ B>
</ TABLE>
</ BCDY>
</ HTM>

Note that this template builds each row in the finished table. Also note that templates can be applied
recursively, creating tables within tables. Also note that this template uses sample text to make the job of
building the template easier if HTML designer tools, such as Dream\Weaver are used.
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20. Currency Trader Application

20.1. Bringing it All Together

The Currency Trader application uses many of the principles developed in the preceding chapters, in order
to create a compl ete application that demonstrates some advanced principles of Web Site construction
using TierBroker and Web services.

20.2. Accessing the Currency Trader Application from the Internet

Readers who have not downloaded TierBroker can still access the Currency Trader Application.

http://ww udi co. com 2083/ CcyLogi n. ht m |

The Currency Trader Application is available on the UDICo Web Site using TierBroker as the host.

20.3. Primary Files Used in this Example

CecyTr ader . udi /1l TierBroker project file 66 |lines
CeyTrader.ts /1 TBScript source code 199 |ines
CecylLogi n. ht m /1 User login HTM. page 32 lines
CcyMai n. ht m /1 Trading screen HTM. page 99 |ines

CcyMai nResponse. ht m /1 TierBroker response tenplate 76 |ines

Small is Beautiful

The entire application — including comments, version documentation and HTML cascading style sheets —
isonly 265 lines of TierBroker and 216 lines of plain-text HTML. An equivalent application devel oped
with either ASP/.NET or JSP/J2EE tools would require more than 5-10 times the amount of deliverable
work product in compiled source code and HTML.

20.4. Support Files Used in this Example

CcyPwdGen. ts // Wility to obtain password keys
CeyAcctList.csv /] List of default exanpl e accounts
CcyTrader. csv // Default application data

CcyTr ader . mdb /1 Application database

Note that the customer accounts use a secure identifier that is a unique hash code of the user name and
password. This customer id acts as a one way key — it can be derived from the user name and password, but
they cannot be reconstructed using the key. This technique meansthat it is not necessary to store customer
passwords in the application database.

Creating Customer Accounts
The customer keys can be generated using the following script:

/1 G to the tb/cbt/EasySoapNow directory
tb —UnCcyPwdGen.ts —AwCcyAcct Li st. csv
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Creating the CcyTrader.mdb File

The application database can be created by running the following workflow:

/1 G to the tb/cbt/EasySoapNow directory
tb —WnCcyTrader. udi —AnQOr eat eTabl es

Thisworkflow popul ates the sample database using the information in Ccy Tr ader . csv.

20.5. Running the CcyTrader Application

From the command prompt enter:

/1 G to the tb/cbt/EasySoapNow directory
tb —UnCcyTrader. udi —AP ocal host : 2083 —| d3

This command loads the TierBroker Server with the Currency Trader application. The TierBroker Server
consol e should display:

Ti er Broker V4.21

(O 1993-2002 Wniversal Data Interface Inc.

Loadi ng Proj ect: Versi on/ Wr kf | on<CQurrencyTr ader: />
Eval uation version |icensed for non-comercial use.
Expi res on 04/01/ 2002

t b>

The Currency Trader application is ready to be accessed from the Browser.
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20.6. Accessing Currency Trader from the Browser

The following URL isthe Currency Trader login page.

http://1 ocal host: 2083/ CcyLogi n. ht m

The Browser should display:

a Currency Trader - Microzoft Internet Explorer

J File Edit “iew Favorites Toolr  Help |

j«h.#,@ﬁ Q &= 7

Back Eanard Stop Refresh  Home Search Favontes

| Address @ hitp: / Aloc:alhost: 2083/ CeyLogin. himl | @Go || Links ®

=

Currency Trader Login

User ID: [kyuyama

Password: I

Subimit |

H
|&] Done || B Local intranet ‘é

The username/password kyuyama/ kyuyamna isavalid account in the sample database. Other valid
accountsinclude si non/ si mon andshi rl ey/ shirl ey.

20.7. Secure Login Using a One-Way Key

Invalid username/password combinations will be rejected by the TierBroker Server. However, the
password is hot stored in the application database.

< Do not store production passwords on disk! Make sure that they are never logged to a
console as plain-text!

TierBroker does not persist passwords — it does not even store its own passwords in its memory core at
runtime. Database passwords, which it must preserve in its runtime image, are encrypted.

& The TierBroker Server cannot be hacked for passwords, even by analyzing the
runtime image of the memory core.

The Currency Trader application demonstrates key principles in the design of secure systems. By itself, it
is not bullet proof, because the dial og between the Browser and the server is not secure. However, by
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adding secure sockets, or by using the TierBroker Compression and Encryption Proxyﬂ abullet proof
application can be constructed.

20.8. Currency Trader Main Screen

Click the Submni t button to proceed to the CcyMai n. ht m trading screen.

a UDICo Currency Japan Ltd. - Microzoft Intermnet Explorer

J File Edit “iew Favortes Toolz  Help |

j@,ﬁ,@ﬁﬁ@@ ?

Back Fornmard Stop Refresh  Home Search Favontes

J.-'l'-.gldress &] http://locali Farward to Transaction E”':'flan.:.gin j  Go JLinks »

BAREERT« 7—JO0—H—I3.
2002F6BIZHFTE=NET,

[rashaimase Yuyama-sama.
Currency Honjitsu wea UDICo Currency Japan Lid.
Trader he yvokoso okoshi kudasaimashite
makotoni arigato gozaimasu.

February 3, 2002 zukeno kawase reto
wed tsugino o no tori desu.

| CUrrency F¥ Rate | Description
\AUD 1.9143 | AUSTRALIAN DOLLARS
'DEM 27852 | DEUTSCHE MARKS

|
|
|
\GBP | 0.6891 | BRITISH POUNDS
|
|
|
|

[FRF 7.5830 | FRENCH FRANCS
JPY 128.2100 | JAPANESE YEN
L 2,198.0800 |ITALIAN LIRA
uSD 1.0000 |US DOLLARS
Quantity: [100000 from: |GEP =] to: [IPv =]
............ EXECUTE
[
@] Dere - | [E5) Local intranet o
This application allows the trader to convert units of currency.
6 The TierBroker encryption and compression proxy is scheduled for general availability in Q3/2002.
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20.9. Execute a Trade

Enter 10000 for Quant i t y and convert from GBP to JPY. Then click the EXECUTE button.

a UDICo Currency Japan Lid. - Microsoft Intemnet Explo... [H[=]E3

J File Edit ‘“iew Favortes Toolz  Help |
j = 8D AT B
Back Earimard Stop Refrezsh  Home Search
J.-i‘-.gldress IEI http:f.-’lu:u:alhu:ust:EDEEHEcyTrader.-’buyEurj Go JLinks =
[
BARERT « 7— 27 0—A—I[3,
2002F6 AICHFEENET,
currency Domo arigato
Trader gozaimashita.
February 28, 2002
Confirmation #71201
|GBP | 10,000.00
JPY | 1,860 542.74
USD Amount | 14,511 68
|Cummissinn | 2902
Total Cost | $14,540.71
[ -
|@ Caone l_l_ 25 Local intranet o

The Confirmation Screen displays the result, including the transaction confirmation number.
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20.10. Exception Handling at the Application Level

Use the Browser Back button to return to the trading screen. Change the Quant i t y to 100000 GBP and
press the EXECUTE button again. This time the Browser will display:

3 Transaction Error - Microzoft Internet Explorer

J File Edit “iew Favortes Toolz  Help
&5 0 @ oAale @B
Back Fanard Stop Fefresh  Home Search | Favortez  History bl il

J-'*'-EldrESS @ http: A Alocalhost 2083/ Cey T raderbuyCurrency j o Go J Lirks **

;I
Customer<Yuyama> total cost<145407> over
limit=50000:=
LI
- | [E5) Local intranet o

|@ Dione

The customer has gone over-limit and the trade has been rejected.

20.11. Source Code Review for Currency Trader
The following sections reviews points of interest in the Currency Trader source code.

It is not necessary to understand the Currency Trader Application in detail to

o

.-'. :]-

‘ﬁ L o J complete the basic version of this tutorial. Running the examples given above
B completes the basic material.

Building applications as a devel oper does require an understanding of the material that follows. Readers
who wish to develop even moderately complex Forms, Tables, Frames or Web Sites should compl ete this

section.
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20.12. The CcyLogin.html Screen

Thefollowing isthe HTML source code for the Currency Trader Application login screen.

<l-- (Q UWiversal Data Interface Corporation 2001-2002 -->
<HTM_>
<HEAD>
<TI TLE>Qurrency Trader </ Tl TLE>
</ HEAD>

<l-- The user login is handl ed by the SOAP function CcyTrader Logi n(),
and the SQAP response is rendered into the CcyMain. htm page. -->

<BODY>
<FCRM et hod="' post' acti on=' CcyTrader/ Cust orrer Logi n' >

<HL><FCNT col or=red>CQurrency Trader Logi n</ FONT></ HL>

<!l-- Render Main Page -->

<I NPUT
type = hidden'
name ='udi:tenplate'
value = CcyMain. htm'/>
<BR>Wser ID
<I NPUT type=t ext nane=userid val ue=' kyuyana' size= 30>
<BR>Passwor d:
<I NPUT type=password nane=password val ue=' kyuyana' si ze= 30>
<BR>
<INPUT type=subnit val ue="Submt"/>
</ FORW>
</ BCDY>
</ HTM.>

Thisform uses abasic TierBroker pattern:
1. The ACTI ONof the POST isa SOAP function.
2. TheHTML responseisrendered using a TierBroker Template.
3. TheForm | NPUT controls are named after the SOAP function parameters.

In this case, TierBroker is hosting the Ccy Tr ader Web Service, and the Cust omrer Logi n function
operation of the SOAP port is being accessed.

@ Note that default values are supplied for user i d and passwor d for demonstration
purposes only!

Theresponse is rendered with the CcyMai n. ht m template. Rendering directives are placed in hidden
controls and must be a parameter of the form ACTI ON. A TierBroker directive isindicated by the udi
namespace prefix, and the supported directivesinclude udi : t enpl at e, udi : syst emand

udi : functi on, al of which are demonstrated in the Easy Soap Now! tutorial.
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20.13. The CustomerLogin() SOAP Function
The source code for the Cust omrer Logi n() functionisdefinedin CcyTr ader . ts.

_operation _volatile TBNode CQustonerLogi n( VarChar userid, VarChar password )

{
var TBNode response( 'Result' );
var CQust omer custoner ( userid, password );
var User Session session ( customer.custld );

response.insert( 'Sessionld , session.sessionld);
response.insert( customer.getXm ( 'title,lastName' ) );
response.insert( 'FXRatelist' );

for (var TBOojItr i( "FXRate', "LOAN TrxnDB)' ); i.next(); )
response.insertByPath( ' FXRateList', *i );

return response;

}

The _oper at i on keyword indicates that thisis a SOAP operation, and that this function should be
published as a part of the SOAP def i ni ti ons/ servi ce. The_vol ati | e keyword indicates that
this function should always be executed, and that the results can never be cached.

DOM and XPATH in TBScript

The TBNode datatype is equivalent to an XML document or DOM. Ther esponse document is
constructed in the body of the Cust onmer Logi n() function. The TBNode and TBPat h Computer
Based Training modules review DOM and XPATH in TierBroker.

var TBNode response( 'Result' );

Thisline creates an XML document instance with alocal variable name of r esul t and an XML
document root node with an e ement name of Resul t .

Classes in TBScript

TierBroker supports classes with multiple inheritance, isa and hasa relationships, as well as many other
features of object oriented programming. The following classes:

d ass Customer {
Var Char (13) custld;
Var Char (32) userid;
Dat e as(f Dat €;
Char (8) title;
Var Char (64) firstNane;
Var Char (64) | ast Narre;
Nunber limt;

fxn void Qustoner( VarChar userid, VarChar password );
1
d ass(1) UWserSession {

Var Char (32) custld;

I nt eger sessi onl d;

Dat eti ne | ast Ti ne;

fxn void User Session( VarChar custld );
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Areused in the Cust oner Logi n() function.

var CQust oner custoner( userid, password );
var User Session session ( custoner.custld );

In this case, the Cust omer constructor is used to lookup the customer data record and validate the
useri d and passwor d. TheUser Sessi on classis used to establish a session record. Details on these
two classes follow later in this chapter.

20.14. Populating the XML Document

response.insert( 'Sessionld , session.sessionld);
response.insert( customer.getXm ( 'title,lastName' ) );

These two statements fix the Sessi onl d and Cust oner elementsin the document. At this point, the
Resul t document contains the following elements.

<Resul t >
<Sessi onl d>71601</ Sessi onl d>
<Cust oner >
<titlesM.</title>
<l ast Name>Yuyana</ | ast Nare>
</ Cust oner >

Notice how the complex Cust oner element is created from:

custoner.getXm ( 'title, |l astNane' )

TierBroker classes are persistent in XML and can be rendered using asimple list of class data members.

Retrieving Lists for SQL or Documents

response.insert( 'FXRatelist' );

for (var TBOojItr i( "FXRate', "LOAN TrxnDB)' ); i.next(); )
response.insertByPath( ' FXRateList', *i );

This code creates the FXRat eLi st element, and then populates it with the Foreign eX change rates in the
Tr xnDB transaction database. The signature of this database is defined in the Ccy Tr ader . udi
TierBroker project file. The TBQbj | t r classis an iterator that can process SQL logins, with awhere
clause, aswell as XML documents and CSV files from either the file system or a URI.

<FXRat el i st >
<FXRat e>
<ccyl d>1001</ ccyl d>
<asCf Dat e>02/ 03/ 2002</ asCf Dat e>
<cur r encyCode>AUD</ cur r encyCode>
<exchangeRat e>1. 9143</ exchangeRat e>
<descri pti on>AUSTRALI AN DOLLARS</ descri pti on>
</ FXRat e>
<l-- and soon... -->
</ FXRat eLi st >

Thisis an example from the FXRat eLi st inthe SOAP response.
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20.15. The Complete CustomerLogin() SOAP Response

The complete SOAP response has the following content:

<?xm version="1.0" encodi ng=" UTF-8' ?>
<SQAP- ENV: Envel ope xmi ns: SOAP- ENV=' htt p: / / scherras. xnm soap. or g/ soap/ envel ope/ ' >
<SQAP- ENV: Body>
<Qust orrer Logi nResponse xm ns="http://I ocal host: 2083/ CcyTr ader " >
<Resul t >
<Sessi onl d>71601</ Sessi onl d>
<CQust orer >
<title>sM.</title>
<l ast Nanme>Yuyana</ | ast Narmre>
</ Qust oner >
<FXRat el i st >
<FXRat e>
<ccyl d>1001</ ccyl d>
<asCf Dat e>02/ 03/ 2002</ asCf Dat e>
<cur r encyCode>AUD</ cur r encyCode>
<exchangeRat e>1. 9143</ exchangeRat e>
<descri pti on>AUSTRALI AN DOLLARS</ descri pti on>
</ FXRat e>
<FXRat e>
<ccyl d>1002</ ccyl d>
<as{f Dat e>02/ 03/ 2002</ asCf Dat e>
<cur r encyCode>DEM/ cur r encyCode>
<exchangeRat e>2. 7852</ exchangeRat e>
<descri pti on>DEUTSCHE MARKS</ descri pti on>
</ FXRat e>
<l-- and so on... -->
</ FXRatel i st >
</ Resul t >
</ Qust oner Logi nResponse>
</ SQAP- ENV: Body>
</ SQAP- ENV: Envel ope>

Thisresponse is generated by TierBroker after:
return response;

ther et ur n statement. Note that the response can be a TBNode, atext file or a string containing XML. If
aclass object isreturned, then it is converted to XML and wrapped in the SOAP response envelope.

Version 2.0a - 87 - 5/8/02

© Universal Data Interface Corporation 2002 Confidential and Proprietary



TierBroker Easy SOAP Now

Currency Trader Application

20.16. The Customer Class Detail

Customer Class Declaration

d ass CQustomer {
Var Char (13)
Var Char (32)
Dat e
Char (8)
Var Char ( 64)
Var Char ( 64)
Nunber

custld;
useri d;
as(f Dat €;
title;
firstNane;
| ast Nane;
limt;

fxn void Qustoner( VarChar userid, VarChar password );

}

Note that TBScript data types are at a high level compared to the fundamental data types of C++ or Java.
The Dat e and Dat et i ne classes have sophisticated date math, which is documented in the Tier Broker
Reference Manual and on-line TierBroker Server HTML help pages.

Customer Class Constructor

d ass WserlLogin {

Var Char useri d;
Var Char passwor d;

}

voi d Qustoner:: CQustomer( VarChar userid, VarChar password )

{

var UserlLogi n user;

user. userid

= userid;

user. password = passwor d;

custld = user. get HashCode() ;

/1l Validate custoner in db and | ookup record
/1 1f not found return SOAP fault as response

if (!fronmLookup( ' CQustonerLkup' ))
throw 'User<%> not found', userid );

}

The constructor function takestheuser i d and passwor d and populates the compl ete customer record
from the transaction database using aLookup definition, which is defined in the Ccy Tr ader . udi

project file.

custld = user. get HashCode() ;

This statement constructs a unique one-way key fromthe User Logi n classinstance. Thisis the unique
customer identifier and is used as the lookup key to retrieve the customer record.

if (!froniookup( ' QustonerLkup' ))
throw 'User<%> not found', userid);
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If the customer record is not found an exceptionis returnedlﬂ In this case, the error is formatted using the
default SOAP fault templ ate.

t b/ bi n/ cnmd/ SoapFaul t. ht

Is the default SOAP Fault response templ ate.

20.17. Exception Handling in TBScript

Thet hr ow() statement is used to throw exceptions. These errors are recorded in the TierViewEl
transaction logging database.

The Default SOAP Fault Template
t b/ bi n/ cmd/ SoapFaul t. ht m

The default template can be overridden by any template with the same name aslong as it occurs earlier in
the project file include path.

<l-- (Q UWiversal Data Interface Corporation 2002 -->

<HTM_>
<HEAD>
<TI TLE>Tr ansacti on Error</ Tl TLE>
<STYLE>
BCDY { FONT: 10pt verdana }
SELECT { FONT: 10pt verdana }

TD { FONT: 10pt ari al }
INPUT { FONT: 10pt verdana }
TH { GOLCR bl ack; FONT: bol d 20pt verdana }
.M8G { OOLCR bl ack; TEXT-ALIGN |eft; FONT: 14pt arial bold; }
.PIC { TEXT-ALIG\N right; WDIH 50; }
</ STYLE>
</ HEAD>
<BCDY>
<TABLE border="0" cel | Paddi ng='2' cel | Spaci ng="1" wi dt h='500" >
<TR>

<TD cl ass=" Pl C ><| M5 border="0" src=' SoapFaul t.|pg' /></TD>
<TD cl ass=' MBG ><TB response="'+faul tstring' / ></ TD>
</ TR>

</ TABLE>

</ BCDY>

</ HTML>

7 Formatted strings using C-Language style printf() codes are useful, but optional part of the TBScript language. Unlike C
programs, TierBroker formatted strings are type-checked by the server at runtime and cannot cause a program faullt.

8 TierView is the transaction status monitor built into the TierBroker Server. This component is reviewed in a separate CBT
module.
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SOAP Fault Example
An example SOAP Fault:

<?xm version="1.0" encodi ng=" UTF-8' ?>
<SQAP- ENV: Envel ope xmi ns: SOAP- ENV=' ht t p: / / scheras. xnm soap. or g/ soap/ envel ope/ ' >
<SQAP- ENV: Body>
<SQAP- ENV: Faul t >
<f aul t code>SQAP- ENV: Ser ver </ f aul t code>
<faul tstring>Processing Error</faul tstring>
<faul t act or >Ti er Broker V4.21</faul tactor>
<detail >Fil e&8 t; CcyTrader.ts&gt; Ln&lt;117&gt; Col & t; 39&gt;
User & t; bbadi nof f &gt ; not found</detail >
</ SQAP- ENV: Faul t >
</ SOAP- ENV: Body>
</ SQAP- ENV: Envel ope>

Thistemplate renders alogin error as:

User<bbadinoff= not found

In the case where avalid customer login is used, then the customer record is returned.

20.18. Creating the Session Handle

d ass(1) WserSession {
Var Char (32) custld;
I nt eger sessi onl d;
Dat eti me | ast Ti ne;

fxn void UserSession( VarChar custld );
b

/!l Queue is defined in CcyTrader. udi
var TBQueue sessi onQut put Queue( ' Sessi onQut put Queue' );

/1 User Sessi on cl ass constructor
voi d User Sessi on: : User Sessi on( VarChar custld )

{
sessionld = seqgldNext( ' TrxnDB: Sessionld );
this.custld = custld;
| ast Ti me = get SysDatetinme();
/1 \Wak session affinity
sessi onQut put Queue << this;
}

Notice that the session handle is created when the User Sessi on instanceis put to the
sessi onQut put Queue. The queue definition is reviewed later in this tutorial.
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20.19. Management of Stateless Sessions

The technique of creating a session state record and caching it in the production database means that
logical end user sessions are statel ess with respect to the TierBroker Server.

& TierBroker could be used in a server farm, because session state information is not
cached in the Server memory.

The queue definition for the session handle ensures that only one session per user may be active at time,
although thisis an application level decision that can be easily modified if desired.
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20.20. The buyCurrency() SOAP Function

ThebuyCurrency() function isused to complete a currency transaction after the user has successfully
logged in, and established an open session.

_operation _volatile Transaction buyQurrency( |nteger sessionld,

}

Nunber quantity,
Var Char fronCcy,
Var Char toCcy )

var Transaction trxn;
var SessionData data( sessionld );

/1l These are a | ookup, but could al so be a SQAP call
var Nunber fronRate = | ookup( ' FXRateLkup', fronCcy );
var Nunber toRate = |ookup( ' FXRatelLkup', toCcy );

/1 Cal cul ate exact amounts. ..

trxn.trxnld seql dNext (' TrxnDB: Trxnld' );
trxn.custld dat a. cust oner . cust | d;

trxn. i nput Dat e get SysDat eti ne();

trxn. baseCcyQy = quantity / fronkate;

t rxn. comm ssi on = trxn. baseCcy@y * 0.002;

trxn. t ot al Cost trxn. baseCcy@Qy + trxn. conm ssion;

trxn. fromCcy = frontCey;
trxn. fromCcyQy = quantity;
trxn. toCcy toCcy;

trxn.toCcyQy toRate * trxn. baseCcyQy;

/1 Round after the fact...

trxn.toCcyQy fround( trxn.toCcyQy, 2 );
trxn. baseCcy@Qy = fround( trxn. baseCcyQy, 2 );
t rxn. conm ssi on fround( trxn.commssion, 2);
trxn. t ot al Cost fround( trxn.total Cost, 2 );

if (trxn.total Cost > data.customer.limt)
throw 'Qustoner<%> total cost<%O0lf> over limt<%Olf>",
dat a. cust orrer . | ast Nane, trxn.total Cost, data.customer.limt );

/1 Conpl ete transaction
t rxnQut put Queue << trxn;

return trxn;

This function builds upon the previous material. Notice that the transaction is checked against the
customer trading limit. This could easily be extended to check account balance or use a SOAP function to
perform credit scoring or make atrade credit decision.
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20.21. The CcyTrader.udi Project File

The CcyTr ader . udi TierBroker project file contains the data definitions and workflows that are
applied in the TBScript SOAP functions.

<Project id = "'QurrencyTrader'
aut hor ='(Q Universal Data Interface Corporation 2002" >
<Scri pt >
#incl ude ' CcyTrader.ts'
</ Script>

<l-- SQ@ Signature Definitions -->
<Sqgl Logi nLi st >

<Sgl Login id = 'TrxnDB
sqlPMatform ='QaDBC
dbNarre = 'CcyTrader. ndb' />
</ &gl Logi nLi st >
<l-- Input and out put queue definitions -->
<QueuelLi st >
<Sgl Queue id = ' Sessi onQut put Queue'
queueType = 'out put’
useDBNane = 'TrxnDB
deleteFirstFl g = ' True'
arrayS ze ='1/>
<Sgl Queue id = ' TrxnQut put Queue'
queueType = 'out put’
useDBNane = 'TrxnDB
arrayS ze ='1/>
</ QueuelLi st >
<!-- Lookups to external databases and files -->
<LookupLi st >
<Lookup id = ' User Sessi onLkup'
| ookupd ass = ' User Sessi on'
| ookupl ndex = 'sessionld'
cacheType = ' LoadAndDi scard'
whered ause = "LOA N TrxnDB )"/>
<Lookup id = ' Qust oner Lkup'
| ookupd ass = ' CQust oner'’
| ookupl ndex = 'custld'

wher ed ause "LOA N( TrxnDB )"/>

<Lookup id = ' FXRat eLkup'
| ookupd ass = 'FXRate'
| ookupl ndex = ' currencyCode'
| ookupRet urn = ' exchangeRat e’

wher ed ause
</ LookupLi st >

"LOA@ N TrxnDB )"/>
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CecyTrader. udi Conti ned...

<l-- Wrflows used to process transaction batches -->
<Wbr kf | owLi st >
<Wbr kf | ow i d=" O eat eTabl es' >
<doc>Thi s workfl ow creates and | oads the M5 Access dat abase. </ doc>

<MLoad>
<Sgl sql Narre = ' TrxnDB
creat eTabl es = ' Qust orrer, User Sessi on, FXRat e, Transacti on' / >
</ OnLoad>

<l nput Li st >
<CsvQueue cl sFilterlList
<CsvQueue cl sFilterlList
</ I nput Li st >

"Qustorer' fil eNane
' FXRat €' fil eNane

' CcyTrader. csv' />
' CcyTrader. csv' />

<Qut put Li st >
<Sgl Queue
useDBNane = ' TrxnDB' />
</ Qut put Li st >
</ Wor kf | ow>
</ Wor kf | owLi st >
</ Proj ect >

The following sections review this project in detail.

20.22. TierBroker Project Structure

<Project id = "'QurrencyTrader'
aut hor ='(Q UWniversal Data Interface Corporation 2002 >
<Scri pt >
#incl ude ' CcyTrader.ts'
</ Script>

The Pr oj ect element beginsthe project. The Scri pt element includesthe CcyTr ader . t s filethat
defines the business logic used in this application.

% The relationship between the project and the script is the same as the relationship
between HTML and JavaScript.

The TierBroker project is used to define application structure, while the script file defines application
behavior. The project also contains data definitions for items such as SQL logins, lookups and queues.

20.23. SQL Login Definitions

<l-- SQ@ Signature Definitions -->
<Sqgl Logi nLi st >

<Sgl Login id = 'TrxnDB
sqglPMatform ='QDBC
dbNarre = 'CcyTrader. ndb' />

</ &gl Logi nLi st >

All of the TierBroker Project Classes are referenced in the on-line server documentation. Thistutorial only
reviews the basic parameters of these elements. In this case, the signature defined by the Sgl Logi n: i d
of Tr xnDB refersto an MS Access database file.
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20.24. Queue Definitions

Input and output queues are used to create alayer of abstraction between the TBScript functions and the
details of how objects are read or written to databases, files, sockets and messaging middleware.

<l-- Input and out put queue definitions -->
<Queueli st >
<Sgl Queue id = ' Sessi onQut put Queue'
queueType = "out put’
useDBNane = ' TrxnDB
deleteFirstFl g = ' True'
arrayS ze ='1/>
<Sgl Queue id = ' Tr xnQut put Queue'
queueType = "'out put’
useDBNane = ' TrxnDB
arrayS ze ='1/>

</ QueuelLi st >

In this case, both output queues will flush their contents whenever they are written to. This behavior is
established by the Sgl Queue: : arraySi ze. In the case of the Sessi onQut put Queue, the previous
user session will be purged with a SQL del et e statement. This behavior is established by

Sql Queue: : del et eFi rst Fl g.

20.25. Lookups to External SQL Databases and Files

Lookups are one of the most common application activities. They al have the common form of taking a
single or multi-column key and returning as single or multiple values from a dictionary. TierBroker
lookups can access database, files and URIs. Caching parameters are used to indicate of lookup results can
be cached in memory.

<!-- Lookups to external databases and files -->
<LookupLi st >

<Lookup id = ' User Sessi onLkup'

| ookupd ass = ' User Sessi on'

| ookupl ndex = 'sessionld

cacheType = ' LoadAndD scard'

whered ause = "LGAN TrxnDB )"/>
<Lookup id = ' Qust oner Lkup'

| ookupd ass = ' CQustoner'

| ookupl ndex = 'custld'

whered ause = "LGAN TrxnDB )"/>
<Lookup id = ' FXRat eLkup'

| ookupd ass = 'FXRate'

| ookupl ndex = ' currencyCode'

| ookupRet urn = ' exchangeRat €'

wher ed ause
</ LookupLi st >

"LOA N TrxnDB)"/>

Notice that in the case of the FXRat eLkup the currency code is used to return the exchange rate val ue.

var Nunber fronRate = | ookup( ' FXRateLkup', fronCcy );

This statement sets the floating point number f r onRat e equal to the result of that lookup.
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20.26. Project Workflows

Project workflows are not a direct component of the Currency Trader Application. Instead, they are used to
build the sample MS Access database from the raw datain the Ccy Tr ader . csv  spreadsheet file.

<l-- Wrflows used to process transaction batches -->
<Wor kf | owLi st >
<Wor kfl ow i d=' Or eat eTabl es' >
<doc>Thi s workfl ow creates and | oads the M5 Access dat abase. </ doc>

<(nlLoad>
<Sgl sql Narre = 'TrxnDB
createTabl es = ' Cust oner, User Sessi on, FXRat e, Transacti on' / >
</ nLoad>

<l nput Li st >
<CsvQueue cl sFilterlList
<CsvQueue cl sFilterlList
</ I nput Li st >

"CQustorer' fileName
' FXRat €' fil eNane

' CcyTrader. csv' />
' CcyTrader. csv' />

<Qut put Li st >
<Sgl Queue
useDBNane = ' TrxnDB' />
</ Qut put Li st >
</ Wr kf | on>
</ Wr kf | owLi st >

Thesingle Pr oj ect : : Wor kf | ow, Cr eat eTabl es can be executed with:

cd th/ cht/EasySoapNow // CDto the EasySoapNow tutorial directory
tb —UnCcyTrader. udi —AnQOreateTables // Execute the O eateTabl es Wrkfl ow

A detailed discussion of workflow is beyond the scope of thistutorial, but is covered in detail in other
TierBroker CBT modules.

20.27. Currency Trader Conclusions

This completes the Easy Soap Now! white paper and tutorial. The Appendix contains information about the
TierBroker Integrated Devel opment Environment or IDE.
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21. Appendix I: The TierBroker IDE

21.1. Product Overview

The TierBroker IDE is the developers' workbench that accompanies the TierBroker server, used in the
previous examples. The aim of the IDE, like any development tooal, is to provide a working environment
that improves the productivity of developers asthey create, test and deploy applications. In the world of
TierBroker, of course, there isno compiled code, so the ‘source code’ that developers createis actually a
combination of XML and TB Script documents. TierBroker IDE includes:

o A full featured text editor with programmable macros

e Color coding for TierBroker documents

e Context completion for XML documents

»  Graphical wizards for automatically generating XML blocks

» Visual previews of transformation rules and process workflow
e A TB Script visual debugger

These XML and TBScript files could be created in any editor, but the TierBroker IDE istailored for the
development of these source files and offers countless features that make TierBroker developers more
productive.

21.2. Stepping Through Your Script

Alsoincluded in the installation of TierBroker is an additional example that illustrates how the IDE’s
debugger can be used to step through and debug your SOAP services. This example illustrates how to
build atest harness for debugging a block of scripting and introduces the use of XML as a structured
method of describing TierBroker applications.

21.3. Opening the Sample Project

Start the IDE and select File, Open
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Select thefiletitled soaptest.udi. Thisfileisacomplete TierBroker project file, which references the
function contained in BusinessDayCalender .ts script file

21.4. Understanding the TierBroker Project
While TB Script files can be loaded into the server and executed, an alternative approach is to structure
applications as projects. A project document is simply an XML document adheres to the TierBroker
document structure.
Project files may contain numerous elements that are not relevant to this example. Please refer to the on-
line TierBroker help for additional information. For the purposes of this example we have selected a
minimum set of elementsto illustrate the example.
<I-- SOAP Test Project -->
<l-- (Q UWiversal Data Interface Corporation 2001 -->
<Project prjName = ' SOAP Test Project'>
<Doc>Thi s project is designed to dermonstrate debuggi ng SOAP servi ces. </ Doc>
Thisinitial set of elements simply at the top of the project document simply document the purpose of the
project. The Project element isarequired item, asisthe attribute prjName. This serves as a heading
under which al other elementswill fall.
The Doc element is used to include comments, and may be used anywhere in the project document.
<Script>
#i ncl ude ' Busi nessDayCal endar . t s'
</ Script>
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The Script element indicates that a block of TB Script will follow. In this case we use an include
statement to reference the BusinessDayCalendar.ts file that contains the SOAP service scripting.

<Wr kf | ow i d=" SOAPTest ' >
<l nput Li st >
<Nul | Queue/ >
</ I nput Li st >
<(nLoad>
<Scri pt ><! [ CDATA
void onCceur ()

Br eakPoi nt () ;
Busi nessDayCount ( ' 1/1/2002', '1/31/2002" );
}
1]1></ Scri pt>
</ OnLoad>
</ Vr kf | ow>

The Workflow element defines a process that will be executed. Typically thiswould include alist of input,
outputs and logic that is to be applied to transform data. In this case, our workflow is greatly simplified.

The InputList, ordinarily directs the server where it can find input data. In this case we specify only a
NullQueue indicating that no source datais present.

The OnLoad element represents an event that is triggered when our workflow begins. In this case we
specify that at the beginning of this workflow, we should invoke the TBScript function called onOccur.

The onOccur function contains only two statements. The first indicate a debugging breakpoint. The
second is acall to the BusinessDayCount function with the two literal dates passed in as arguments.

21.5. Project Summary

In effect what we defined is a process that has no input or output, but will invoke the function that in
previous examples acted as our SOAP service. While this may seem senseless, this provides a framework
for testing TBScript functions in a batch mode, rather than running them as real-time services.

To see apictoria representation of this simple process. Place the mouse over the Workflow titled
SOAPTest in the project tree, on the left hand side of the IDE. Right click and select Workflow Preview...

& Workflow Preview : SDAPTest _ O] x|
oo .
£
il
2 Frd
S0APTest
< | v

The Preview capability is useful for documentation as well as providing avisual reference. This particular
project is not especialy interesting, but in more complex workflows, the preview isinvaluable.
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21.6. Running the Workflow

To run the workflow click on the toolbar button that looks like...

<insert button inage here>

In the following dialog box click browse to select a workflow.

& run Workflow - SDAP Test Project

—Wfarkflows

£ wforkiow Set

— Diebug Optionz
[~ Enable Breakpaint

Fiam

Carnicel

Help

Select the only available workflow, which is SOAPTest. Click OK.

& workflow Design x|
T arget
~Append—— |55 SOAPTest
- |
— Inzert
. |
GE |
Delete |
Clear |
Refrezh |
— workflow Command Line
SOAPTest =]
k. Cancel | Help |
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Ensure that the EnableBreakpoint option is selected. Thiswill cause the server to break at the specified

statements in the TBScript blocks.

& run Workflow - SDAP Test Project

—Wfarkflows
o wiarkflow ;

ISIIIK-‘«F'Test
£ wforkiow Set

Kl

— Diebug Optionz

Fiuin

Carnicel Help

Click Run.

21.7. Debugging the Workflow

After running the workflow we notice afew things have occurred.

1. The execution has stopped on the line of script with a Breakpoint statement.

2. Thelog window shows that the server is processing.

3. The debugging buttons on the tool bar are enabled
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At this point you can use the debugging operations to step through the script. Stepping into the
BusinessDayCount function brings the debugger into that file.
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Here we can step further through the TB Script file. By pressing the Synbol s button, alist of the project

variable, local variable and the function call

\TierBroker', Th' bin’,
void onOccurd

BreakPoint<{};

BusinessDayCount< '1-1-20682° .

¥
113</8cript>
</0OnLoad>

£AUorkf low?
38. <AYUorkflowList>
31. <-FProject>

32.
33, L0 —— N NEMMMMMNNNEENENEN ond

th>1uwf =, C:“Program Files“UDICo“~TierBroker~Tb“bhin~tlwf_xml, TRUE

0k
thXout

th>1uf =, C:»~Program Files>UDICo“TierBroker~Th~hin~tlwf.xml,. TRUE

Ok

th>1uf *,. C:»Program Files»UDICo“TierBroker~Thxhin~tlwf_xml,. TRUE

th>

stack is displayed.

?

13172882 O35

of soaptest_udi W i a e — 3

Looking at the server console you can also see each of the operations and subsequent results that have been

logged to the screen.
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22. Appendix Il: TierBroker Server Architecture

22.1. TierBroker Server Overview

Target STF for EEFP =nd Credit
Applications: T+1 Trade In=surance Processing
Finance
C?]EIWE? User Interface Real Time H QE'E:EEE':'
annels: App Services Mes=saging e
Format Legacy Fila saL HhL HTML
Protocols: Formats Schema Rendering
Transport : uDP HTTF, COM,
Protocols: izt TCRAP SMTE, COREA,
POPZ, FTP MES, MEMG

UDI Server Engine

TierBroker’' s easy adaptability to so many applications on so many platforms comes from the ease with
which a developer can mix and match different choices at different levels of the application architecture.
When configuring an input or output queue in a TierBroker workflow, you select the appropriate method
of data transport (the transport protocol) and the format of the data (the format protocol) appropriate to the
workflow source or destination specified as a requirement for your middleware application.

For example, many describe SOAP communication as XML being sent viaHTTP, but they don’t realize
that the SOAP 1.1 specification also provides for sending the XML of a SOAP reguest or response over
SMTP. TierBroker has built-in support for both HTTP and SMTP, making full SOAP compliance much
easier for aweb service built using TierBroker.

TierBroker also separates the choice of delivery channel from your choice of format protocol and transport
protocol. For input, it can read records joined from a multi-table database, watch a directory for the
appearance of files, listen to a message queue, watch for real-time input from a data entry operator using
web-based HTML forms, and more. For output, it can do all the same things in reverse—in fact, converting
aconfigured input queue to an output queue is often as simple as changing one dialog box setting.

22.2. Development Architecture

The TierBroker IDE lets you assemble TierBroker middleware projects by dragging and dropping icons,
writing simple or complex scripts, and setting configuration parameters for the various pre-built
components of your middleware. While it is easy to use, it's not designed to turn receptionists into
middleware devel opers; instead, it lets devel opers who know what they need specify those needs, set the
appropriate parameters, and get their middleware up and running as quickly as possible.
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22.3.

When you assemble a middleware project with TierBroker, you' re creating and configuring three kinds of
things:

*  Object Classes define the structure of the objects that TierBroker will read from its input queues
and write to its output queues. Y ou can enter these using TierBroker’ s scripting language for
complex object definition, but in most cases you can add object class definitions to your project by
telling the TierBroker IDE to read in existing data structure definitions such asan XML DTD, an
SQL SELECT statement, or an MS Query file.

*  Workflowstell the TierBroker Server where to get data objects and what to do with them. A typical
workflow has at least one input queue, a process to manipulate the data from that input queue, and
at least one output queue. If you' ve developed and tested a complex workflow that reads from and
writesto CSV and XML files on your notebook computer’ s hard disk, small changesto the
workflow queue configurations are all you need to run the same complex workflow on a high-end
Sun workstation reading from a Sybase database and writing to an MQ Series message queue.

» Maps describe how to convert objects of one classinto objects of another class. If your output
objects have the same structure and field names as your input objects (for example, when
converting the rows of an SQL tableinto XML elements whose subel ements have the same names
and ordering as the SQL columns), maps are unnecessary, but when you need, them, the
TierBroker IDE makes it easy to rename, reorder, and manipulate the fields of one object to create
anew one.

The configuration of workflow queuesiswhere you identify the protocols necessary to get and deliver the
datarouted by TierBroker. By keeping this information completely separate from the map and object class
configuration, TierBroker lets you define object classes and maps with no system-level dependencies,
which makes them easier to re-use in multiple projects, which leads to faster application devel opment.

UDICo's TierView, in addition to letting you monitor the progress of the TierBroker Server asit performs
production workflows, serves as a powerful debugger for applications in development. Y ou can set
breakpoints and then, when execution is interrupted, examine data and perform commands at the
debugging prompt before resuming execution. For even greater control over your middleware workflows,
the TierBroker engineis available as a C++ classlibrary and API.

Scripting and Multiple Language Support

Business logic associated with workflows is specified using scripts attached to workflows. Routing an
order with an invalid customer code to an error queue instead of to its original target is as ssmple as writing
aJavaScript “if” statement. The TierBroker IDE comes with a full-featured text editor that offers context-
sensitive help, syntax completion, color-coded keywords, and the ability to define and run your own
Macros as you create your scripts.

The two default scripting languages supported by TierBroker are ECMA Script (also known by the names
of its Netscape implementation, “ JavaScript,” and its Microsoft implementation, “ Jscript”) for procedural
logic and SQL for easier manipulation of table-oriented data.

This combination of JavaScript and SQL gives you agreat deal of control over your logic and your data,
but you can use other languages as well. TierBroker’s “ Schema for Language” technology makes it
possible to support an arbitrary number of scripting languages for its scripting; a separate white paper
describes thisin more detail.
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23. Appendix Ill: The TierBroker Pricing Model

23.1. Open Pricing for Open Systems

The TierBroker product family is easy to use and easy to understand. Our pricing model is based upon
feedback that we have received from our ingtitutional clients aswell as start-up companies that embed the
TierBroker Server as a part of their products and solutions.

Our competitors sell Enterprise Software, which means you have no idea what you are actually buying
until you see the bill for al of the hidden costs. Application dependencies, custom coding, system
integration, consultants, architects — all of these things make you feel like you’ re starting own software
company instead of running your business! Our pricing model is published on the web. We aso have
programs for OEM, VAR and ISV distributors.

23.2. The TierBroker Product Family

TierBroker Enterprise Server —Available in Windows or selected UNIX operating systems. No limits
on users or connections. Priced at $30,000 per server domain, not per CPU. Our institutional clients hate
CPU based pricing, becauseit is too difficult to administer. Our pricing is based upon a per project, or per
domain utilization.

TierBroker Standard Edition — Available under Windows 95-98, NT, 2000, XP. Up to 10
simultaneous connections for real time applications or 10,000 records for single batch processing. Priced at
$4,500 per server domain. Ideal for building corporate intranet applications or as an add-on for small to
medium sized web sites.

TierBroker Professional Edition — Available under Windows 95-98, NT, 2000, XP. Single user
TierBroker Server with one simultaneous connection for real-time applications or 10,000 records for single
batch processing. Priced at $950 per desktop. Ideal for building desktop peer-to-peer applications or for
integrating real-time datainto M S Office using Web Services.

TierBroker Developer —Includes a single copy of the TierBroker Professional Edition and the
TierBroker Integrated Development Environment (IDE). The TierBroker IDE issimilar to MS Visual
Studio and has advanced project editing and debugging features. Priced at $1,500 per desktop. Ideal for
developers who are building and testing TierBroker applications.

TierBroker Reader — The read-only version of TierBroker Professional. TB Reader is similar to Adobe
Acrobat, because it is a $FREE plug-in that allows client applications to access TierBroker servers and
integrate their real-time services into desktop applications. The TB Reader allows clients to push or pull
datato any TierBroker host.

23.3. The UDICo OEM Program

UDICo is committed to working with integrator partners and independent software vendors. Contact
UDICo for information concerning distributor pricing and product licensing.
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23.4. UDICo Bonus — The Customer’s Bill of Rights

The following section talks about our competitor’ s pricing models and enterprise software in general. It is
based upon our experience in consulting.

The following material is provided by UDICo and does not represent the views or policies of any
of our investors, partners or clients.

The Customer’s Bill of Rightsisour belief that you should know exactly what you are buying and exactly
what it will cost. The price you pay should be the same price that everyone else pays. The products you
buy should function correctly and if they don’t then you should not have to pay to have them fixed.

23.5. What Our Competitors Don’t Want You to Know

At UDICo we are committed to transparent pricing. That meansthereisalist price for our products,
which is published in this document and on the web. Most of our competitors do not have open pricing for
three very good reasons:

1. They don't have a product — they have alibrary of source code that consultants customize for
each installation. They can’t say what the price is, because the product they deliver is going to
be written at the customer location.

2. They don’t want you to know. They want to create the illusion that their product is so
exclusive that their clients will accept any price because of the value they provide.

3. They want to see how much money you have and charge as much as possible.

When you purchase enterprise software, the value you get for your money will depend upon who does the
negotiating. Large companies have in-house contract negotiators and lawyers who specialize in managing
vendor relationships.

Big institutional clients care a lot about pricing and always get the lowest prices. They also get
give-backs in the form of most-favored-client agreements, which means that if the software
vendor sells their product for less money to anyone they get an instant refund on the difference.

23.6. How to Negotiate for Enterprise Software

If you do need to buy a solution from an enterprise software vendor, here are just afew tips you will want
to remember as you negotiate the contract.

* Always start with an RFP. The longer it is, and the more detailed, the more information you
will get for free. Once a vendor has skin in the game, the more they will try an win the
business by discounting their list price and throwing in freebies.

» If you can afford to hire a consultant to manage the RFP and package selection, then you will
get better results. The consultant should give you a good deal on the RFP, because they will
want to win the implementation services.

* Timeison your side, especialy in this economy. The words, “Send it back to legal.” or “ Send
it back to the steering committee.” are very powerful weapons.
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» All consulting rates above $150/hour can be discounted with very few exceptions. Most

vendors will quote rates at $2,000/day and up. Start the negotiation at $1,000/day and tell them
you have cap on both day rate and expenses.

* Never pay list price. Every salesperson at every company is under pressure to make their
quarterly quota. Always check the recent sales history of the vendor. The more sales are down
or flat the more they will be willing to offer a discount.

»  Always obtain a most-favored-client agreement as an attachment to the basic contract. This
agreement should state that if the software vendor sells their product for less money to anyone
within a specific time horizon (1-3 yearsis the range), then they will refund you the difference.

These suggestions come from our experience implementing enterprise software packages for global
financial institutions. As you put these bullet points on the table, you will see the salesrepsturn pale. They
will bubble and stammer and try to make you believe that they are above this type of negotiation. Don't’
believe it for even one second. The more they cry and squirm, the more they can taste the commission. Y ou

the customer have all the power — and that fact alone isthe real secret to getting the best value for your
money.
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24. Appendix IV: Installation FAQ and Quick Start

24.1. What is TierBroker?

The TierBroker Server isamiddleware product that lets you easily design simple or complex workflows
between awide choice of data resources and then lets you run those workflows at high speed, in real time,
on avariety of platforms.

Application Definition

TierBroker isaserver for middleware client applications. It is similar to a SQL server, becauseit runs
independently of its client applications and can execute scripts, which instruct it to perform a specific
batch or real time function.

&  TheTB Server issimilar to a SQL server. It executes TierBroker projects instead of
SQL commands.

Unlike most SQL servers, TierBroker has been designed for client-side computing, and can be installed on
something as small as Windows 95 laptop or as large as a Sun E-10000 UNIX server.

The Role of Middleware

Middlewareis glue — it is the software that brings different applications together by translating and
transforming data. Middleware is also used to read from and write to different types of databases such as
Oracle and Sybase and messaging applications such as MQ Series. The TierBroker Server can be used for
both real time and batch processing and has successful deploymentsin both categories of system
interfacing.

24.2. How Do | Get the TierBroker Software?

Go to www.udico.com|and complete the registration information on the download page. Y ou can select
either TierBroker Server or the complete TierBroker Integrated Development Environment or IDE.

24.3. What Do | Need to Install?

Windows Environment

The most common installation procedure is to download the complete install using set up. exe. A license
key will be sent through e-mail to unlock features and user levels. The TierBroker Server can al'so be
installed separately as a standalone application or to update a TierBroker installation.

UNIX Environment

The most common installation procedure is to download the gzi p file for the TierBroker Server. A
license key will be sent through e-mail to unlock features and user levels.
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24.4.

24.5.

24.6.

24.7.

Where Should | Install TierBroker?

TierBroker must have TCP/IP level visibility to the files, databases and messaging sockets that it needs to
connect to at runtime. A good location for TierBroker isthe server that is also hosting the target
application.

Windows Environment

Select acomputer for TierBroker. In a production environment this will generally be a server located in a
data center and accessed using Cytrix, PC Anywhere or Carbon Copy. This should be on the same subnet
asthe files databases and TCP/IP ports TierBroker must access for its target application.

UNIX Environment

Select a server for TierBroker. This does not need to be the same server as the database server, although
thiswill improve performance (only relevant in very high volume applications). A good location for
TierBroker isthe same server as the primary application server.

What are the Hard Disk Requirements?

Windows Environment

The full IDE requires approximately 70MB. The full server requires approximately 10MB. The minimum
server image is4MB which is achieved by removing the Computer Based Training (CBT) modules, PDF
and HTML documentation filesunder t b\ bi n and t b\ bi n\ cnd\ engl i sh.

Unix Environment

The full server requires approximately 14MB. The minimum server image is 8MB which is achieved by
removing the Computer Based Training (CBT) modules, PDF and HTML documentation files under
t b\ bi nandt b\ bi n\ cnd\ engl i sh.

What are the Memory Requirements?

UNIX and Windows Environments

The minimum runtime server image is 16MB. Thiswill vary depending upon the size of the project,
number of concurrent sessions and data stored in lookup caches. Runtime images of 100-200MB are not
uncommon in production environments.

What are the Runtime Dependencies?

TierBroker has no external dependencies other than certain external shared libraries. Typically, these are
associated with the target database, such as Oracle, MS SQL Server or Sybase. Other dependencies can be
created at the application level, if aTierBroker project declares and calls external shared libraries.

< TierBroker is great middleware because it has no dependencies. It can work equally
well under MS Windows as Solaris.

Note that applications that use ODBC under Windows, will need to configure ODBC connections.
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25. Appendix V: Installation of TierBroker for Windows

25.1.

25.2.

25.3.

Summary of Installation the Procedure

Download the Software

Download the TierBroker software from the UDICo website.
Install the Software

Run the installation program or unzip the server software.

Install the License Key

Install the TierBroker Server and/or IDE license keys.

TierBroker Components

The TierBroker Server

The TierBroker Server isthe middleware engine. It is a console driven program that has the same
operational procedures under Windows and UNIX.

The TierBroker IDE

The TierBroker Integrated Development Environment, or IDE, is a programmer’ s text editor and
debugging tool for TierBroker project applications.

@ TheTierBroker IDE is not required for TierBroker development. Any text editor,
including vi, can be used to edit TierBroker project files and source code.

Note that the TierBroker IDE is available under Windows only.

The Kdb In-Memory Database

Kdb is an ultra-high performance database and functional programming language. For information on Kdb
refer to f[yww.kx.comlfor documentation. Kdb is available in the Trial Version and Enterprise Version
only.

Installing Updates

Updates can be downloaded and installed at any time. License files are not overwritten by the installation
process. If changes are made to default configuration files, these should be backed up and restored before
performing the update process.
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25.4.

Download Installation Software

The current version of the TierBroker software is available at jwww.udico.com| The download you select
will depend upon your installation requirements.

Complete Development System

To install a complete development system, select the Windows set up. exe, which will use Install Shield
to unpack the TierBroker Server and IDE.

TierBroker Server for Windows

The TierBroker server for Windows is available as a separate download. The TierBroker server zip uses
the following file naming conventions:

t b- V411. exe /1 The TierBroker Server Version 4.11
The TB Server can be downloaded separately if the complete installation is not required.

The Kdb In-Memory Database

The Kdb database from Kx Systems (jwww.kx.com) isinstalled with the Trial Version of TierBroker, and
islicensed for use with the Enterprise Version of the TierBroker Server.

25.5. Obtaining License Keys for the TierBroker Server and IDE
The TierBroker license is obtained by e-mail. At the time TierBroker is purchased license keys are e-
mailed to the customer location for installation in the TierBroker runtime environment.
& |f thelicensefileislost or becomes corrupted contact UDICo customer support to
regquest a replacement.
The license key should be installed after the most recent copy of the TierBroker software has been
downloaded and installed from the UDICo web site.
25.6. TierBroker Server and IDE Licensing
Thereis only one download version of each TierBroker component. The difference between the Evaluation
Version of TierBroker and the licensed non-expiring version is the presence of the software license key.
& TierBroker does not use alicense daemon. The license key contains information
regarding end user license permissions.
The TB Server and IDE use similar methods to unlock the software, but they require separate keys, since
the server can also be deployed under UNIX.
The TierBroker Server License Key
The TierBroker Server licenseis controlled by thel i cense. xm file. Thisfile must be visible to the
server at runtime to enable the software license.
c:\Program Fi | es\ UDl Co\ Ti er Broker\t b\ bi n
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25.7.

25.8.

25.9.

The TierBroker Server runtime directory is the recommended location for the license.xml file, although
any directory in the Server load path can be used.

The TierBroker IDE

The TierBroker IDE license is controlled by alicense utility, which contains the end user registration
information. The license utility modifies the IDE installation to become non-expiring.

Installation of the TierBroker IDE with Setup.exe

From the Windows Start menu run the set up. exe file and follow the instructionsin Install Shield.

& Setup.exeinstalls the complete environment, including the TierBroker Server and
Kdb runtime components.

After the installation is complete, the TierBroker IDE can be accessed fromthe St ar t - Pr ogr ans sub
menu in Windows. The TierBroker Server can be run from the IDE or from the DOS prompt.

Installation of TierBroker Server with TB-VNNN.exe

If the TierBroker Server isbeing installed separately, then the self-extracting zip file can be run from the
Windows console or file manager.

c:\Program Fi | es\ UDl Co\ Ti er Broker\th

Thisisthe default installation path for the TierBroker Server under Windows.

@ Any location can be used for the TierBroker server. Modify the Pat h environment
variable to include the server binary subdirectory t b/ bi n.

Caution should be used to ensure that only one copy of the TierBroker Server is active in the executable
path or inconsistent results be obtained by invoking different server versions.

Modification of the Executable PATH

Windows 95-98
Modify the aut oexec. bat file PATH variable to include TierBroker.

PATH=0®ATHY c: \ pr ogr a~1\ UDI Co\ Ti er Broker\ t b\ bi n
The computer must be restarted for this change to become effective.

Windows NT, 2000, XP

Use the System Administrator application to modify the PATH environment variable.
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25.10. Installation of the Excel Add-in

The Excel Add-in for Web Servicesisinstalled as a component of the full TierBroker Devel oper package.
If the TierBroker Server isinstalled separately without the IDE, then the Excel Add-in must be installed
using the following procedure.

1. Start Excel.

2. Select Tool s- Add- | ns from the main menu.

3. Select Br ows e and choose\ Program Fi | es\t b\ cbt\ Soap\ UDI Co. x| a
These stepsinstall the TierBroker Web Services Add-in for MS Excel.

25.11. Installation of the Kdb Database Engine
The K db database engine can be updated by downloading the Kdb installation program from
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26. UDICo Contact Information

26.1. Company Overview

The Universal Data Interface Corporation is atechnology spin-off from PricewaterhouseCoopers LLP. The
founder of the company, Adam Greissman, is specialist in designing and implementing globally distributed
transaction processing systems and a pioneer in the development of XML specifications for financial
transactions. The TierBroker is a middleware product targeted at EAl and B2B applications, and has been
used to implement systems for financial institutions, beginning with the Chase Manhattan Bank in 1993.
The TierBroker has been deployed for applications such as front-to-back office reconciliation, credit and
market risk management (Sungard and Reuters), ERP integration for SAP and PeopleSoft, and CRM
applications such as BroadVision and Siebel.

26.2. Contact Information

Questions about this document may be addressed to the following UDICo officers:

Adam Greissman
Chief Executive Officer
1.917.497.4342 — alg@UDICo.com

Simon Smith
Chief Financial Officer
1.646.387.9600 — simon.smith@UDICo.com

Universal Data Interface Corporation
95 Wall Street, 21% Floor

New York, NY 10005

Fax: 212.607.7580
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