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The Potential of Web Services and
Enterprise Portals for Data Administrators
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Session Topics

� Real-Time Web Service Concepts
� Web Services Messaging

� Web Services Products
� Microsoft Web Services
� IBM Web Services
� Software AG Web Services
� Oracle Web Services
� Others
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XML Web Services Messaging

� SOAP, WSDL and UDDI are based on emerging
standards using Web infrastructure

� XML - eXtensible Markup Language
� SOAP - Simple Object Access Protocol
� WSDL - Web Services Description Language
� UDDI - Universal Description, Discovery and Integration

Source: Software AG

A programmable application component accessible
via standard Web protocols

Open  Internet
 Protocols

Web
Service
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Web Services Standards

W3CW3C OMGOMG Java/J2EEJava/J2EE

RosettaNetRosettaNetOASISOASIS

Source: Oracle

• WSDL
• XMLP WG (SOAP)
• XML Schema WG
• XML Query WG
• XPath WG
• XSig WG
• Xencrypt WG
• Apache AXIS WG

• XMI Metadata
• UML 2.0 RFP
• CWM

• J2EE Web Services
(JSR 151)

• JAXM
• JAXB
• JAX-RPX
• JAXP
• JAXR
• UML/EJB, JMA
• Security
• Connectors

• ebXML
• TPAML

• RNIF WG
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Web Service Types

Web Services classified as

� Simple Web Services

� Complex Web Services

Source: Oracle
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Simple Web Services

Applications that Communicate ...
� Point-to-Point, Request-Response, Tightly Coupled
� Applications Expose XML Interfaces (WSDL)
� WSDL Interfaces Published to Registry (UDDI)
� Clients look up UDDI and Invoke over XML

Protocol (SOAP)

Source: Oracle
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Complex Web Services

Applications that Communicate ...
� Multi-Party, Not Point-to-Point
� Multi-Step Conversations, Not Request-Response
� Loosely Coupled, Not Tightly Coupled
� Based on ebXML, RosettaNet Standards

Source: Oracle
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Web Services Model

Web ServiceWeb Service

Web ServicesWeb Services
DirectoryDirectory

(UDDI)(UDDI)

Client ApplicationClient Application
3. Find

XML Interface (WSDL)XML Interface (WSDL)

ApplicationApplicationApplication

4. Invoke4. Invoke  (SOAP)(SOAP)

2. Publish2. Publish  

XML Interface (WSDL)XML Interface (WSDL)

1. Generate1. Generate

Source: Oracle
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SOAP -Simple Object Access Protocol

� Introduces self-describing data
representation format in XML

� Uses HTTP(S) and other protocols as
transport layer

� Represent request and response as XML
message

� Supports both RPC style and Messaging
style invocation
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Emerging Standards - SOAP

� SOAP
� XML-based format for accessing services and exchanging

information between programs in platform-independent way

� SOAP envelope
� Defines overall framework for expressing what is in message;

who should deal with it, and whether optional or mandatory

� SOAP encoding rules
� Defines serialization mechanism that can be used to

exchange instances of application-defined data types

� SOAP RPC
� Representation defines a convention that can be used to

represent Remote Procedure Calls and responses
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C. SOAP Message Structure

Source: W3C SOAP Specs

[Source: http://www.w3.org/TR/2001/WD-soap12-part1-20011002/]

SOAP Block

SOAP Block

SOAP Block

SOAP Block

SOAP Header

SOAP Body

...

...

SOAP Envelope
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SOAP Message - Overview

HTTP HeadersHTTP Headers

SOAP EnvelopeSOAP Envelope

SOAP HeaderSOAP Header

SOAP BodySOAP Body

SOAP MessageSOAP Message

HeadersHeaders

Message Name & DataMessage Name & Data

SOAP MessageSOAP Message
Standard HTTP and SOAP HTTP HeadersStandard HTTP and SOAP HTTP Headers

SOAP Envelope- encloses payload SOAP Envelope- encloses payload 

SOAP Header- encloses Headers SOAP Header- encloses Headers 

Individual Headers Individual Headers 

Contains SOAP Message Name and data Contains SOAP Message Name and data 

XML Encoded SOAP Massage Name and dataXML Encoded SOAP Massage Name and data

Source: Oracle
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SOAP Example

<SOAP-ENV:Envelope>
  <SOAP-ENV:Body>
    <GetStockQuote
             xmlns="urn:stock-quotes" >
    <StockSymbol>ORCL</StockSymbol>
    </GetStockQuote>
  </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
<SOAP-ENV:Envelope>
  <SOAP-ENV:Body>
    <GetStockQuoteResponse
             xmlns="urn:stock-quotes" >
    <USD_Price>45.25</USD_Price>
    </m:GetStockQuoteResponse>
  </SOAP-ENV:Body>
</SOAP-ENV:Envelope>

Request

Response

Source: Oracle
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Emerging Standards - WSDL

� WSDL is an XML format
� Describes network services as set of end points operating

on messages containing either document-oriented or
procedure-oriented information

� WSDL is extensible
� Allows description of end points and their messages

regardless of what message formats or network protocols
are used to communicate



cfink@ies.aust.com •  www.ies.aust.com/~ieinfo/ 2.15 © 1990-2002 Information Engineering Services Pty Ltd. All rights reserved.

Web Services Definition Language

� Description language to define Web service
interfaces and how to invoke them

� Allows both the messages and the operations on
the messages to be defined abstractly in XML

� WSDL schema includes:
� Types
� Message
� Operation
� Port Type
� Binding
� Port
� Service

Source: Oracle
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UDDI Registry- Universal Description,
Discovery and Integration

� Standards based specification for service
description and discovery

� Programmatic descriptions of businesses
and services they support

� Publishing APIs

� Inquiry APIs
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UDDI Business Registration

� “White pages”
� including address, contact and known identifiers

� “Yellow pages”
� including industry categories, based on standard

taxonomies

� “Green pages”
� technical information about the services exposed by the

business

� Joint Initiative - uddi.org
� Sep 2000: Ariba, IBM and Microsoft
� Now: Over 130 Participating Organizations
� Open community to support development of UDDI
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UDDI Registry Components

White Pages Yellow Pages Green PagesGreen Pages

•• Directory ofDirectory of
Business InfoBusiness Info

•• Information AboutInformation About
Business ModelBusiness Model

•• Technical detailsTechnical details
of providedof provided
ServiceService

•• InformationInformation
Business ProcessBusiness Process

• Directory of 
names

• Provider info
• Contact Info

Source: Oracle

•• Directory ofDirectory of
DomainsDomains

•• Specific SearchSpecific Search
using Contextusing Context
such as location,such as location,
service typeservice type

•• Point to WhitePoint to White
pagespages
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Relationship between Program
and SOAP, WSDL and UDDI

� Web Services are implemented using:
� SOAP (Simple Object Access Protocol)
� WSDL (Web Services Description Language)
� UDDI (Universal Description, Discovery and

Integration).

_______________
_______________
   Code Module or
Application Program
_______________
_________

UDDI
Universal Description

Discovery and 
Integration

WSDL
Web Services

Description Language

SOAP
Simple Object 

Access Protocol

Source: IES
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UDDI and WSDL Structure

Source: http://www-106.ibm.com/developerworks/
webservices/library/ws-wsdl/?dwzone=webservices

UDDI Structure

BusinessEntity

BusinessService

BusinessService

BindingTemplate

BindingTemplate
tModel

BindingTemplate

tModel

tModel

tModel

<definition …>
  <types …>
  <import …>
  <message …>
  <portType …>
  <binding …>
</definition>

<definition …>
  <import …>
  <service …>
      <port …>
  </service …>
</definition>

WSDL Service
Interface
Document

WSDL Service
Implementation
Document

WSDL Structure
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UDDI and WSDL Mapping

Source: http://www-106.ibm.com/developerworks/
webservices/library/ws-wsdl/?dwzone=webservices

Service Implementation

Service Interface

UDDI

<import>

<types>
<message>
<portType>
<binding>

<service>

<port>

<port>

tModel

BusinessEntity

BusinessService

BindingTemplate

BindingTemplate
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Example of WSDL using SOAP 1.1 for
Function “GetLastTradePrice” – Part 1

<?xml version="1.0"?>
<definitions name="StockQuote" targetNamespace="http://example.com/stockquote.wsdl"

xmlns:tns="http://example.com/stockquote.wsdl" 
xmlns:xsd1="http://example.com/stockquote.xsd" 
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" 
xmlns="http://schemas.xmlsoap.org/wsdl/">
<types>

<schema targetNamespace="http://example.com/stockquote.xsd" 
xmlns="http://www.w3.org/1999/XMLSchema">

<element name="TradePriceRequest">
<complexType>

<all>
<element name="tickerSymbol" type="string"/>

</all>
</complexType>

</element>
<element name="TradePrice">

<complexType>
<all>

<element name="price" type="float"/>
</all>

</complexType>
</element>
</schema>

</types>
…. ….

Source: http://www-106.ibm.com/developerworks/
web/library/w-wsdl.html?dwzone=web
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Example of WSDL using SOAP 1.1 for
Function “GetLastTradePrice” – Part 2

…. ….
<message name="GetLastTradePriceInput">

<part name="body" element="xsd1:TradePrice"/>
</message>
<message name="GetLastTradePriceOutput">

<part name="body" element="xsd1:TradePriceResult"/>
</message>
<portType name="StockQuotePortType">

<operation name="GetLastTradePrice">
<input message="tns:GetLastTradePriceInput"/>
<output message="tns:GetLastTradePriceOutput"/>

</operation>
</portType>
<binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">
<soap:binding style="document" transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="GetLastTradePrice">

<soap:operation soapAction="http://example.com/GetLastTradePrice"/>
<input>

<soap:body use="literal" namespace="http://example.com/stockquote.xsd" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</input>
<output>

<soap:body use="literal" namespace="http://example.com/stockquote.xsd" 
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>

</output>
</soap:operation>

</binding>
<service name="StockQuoteService">

<documentation>My first service</documentation>
<port name="StockQuotePort" binding="tns:StockQuoteBinding">

<soap:address location="http://example.com/stockquote"/>
</port>

</service>
</definitions> Source: http://www-106.ibm.com/developerworks/

web/library/w-wsdl.html?dwzone=web
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Summary of WSDL to UDDI Mapping

Source: http://www-106.ibm.com/developerworks/
webservices/library/ws-wsdl/?dwzone=webservices
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Example of Web Services Access

Personalized
to Any Device

Page
Assembly
(Servlet)

PP
OO
RR
TT
LL
EE
TT

EngineEngine

Oracle9iAS

SingleSingle
Sign-On ServerSign-On Server

LDAP DirectoryLDAP Directory

PortletPortlet
InterfaceInterface

(J2EE, Web(J2EE, Web
Service-based)Service-based)

SOAP

Web SiteWeb Site

PackagedPackaged
ApplicationApplication

ExistingExisting
WebWeb

ServiceService

WW
SS
DD
LL

WW
SS
DD
LL

WW
SS
DD
LL

Source: Oracle
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Example of Web Services Security

Single Sign-On Server

Web
Cache
Web

Cache

LDAP
Certificates
Privileges

Roles

ApacheApache

mod_osso

SingleSingle
Sign-OnSign-On

Encoded URLsEncoded URLs
(Secure Cookies)(Secure Cookies)

HTTP-SHTTP-S

HTTP-SHTTP-S

FIREWALLFIREWALL

Oracle9iAS
Web Service

Oracle9iAS
Web Service

External
Web Service

SOAP overSOAP over
HTTP-SHTTP-S

JAAS UserManager

Source: Oracle
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Session Topics

� Real-Time Web Service Concepts
� Web Services Messaging

� Web Services Products
� Microsoft Web Services
� IBM Web Services
� Software AG Web Services
� Oracle Web Services
� Others
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A. Webservices.org Resources

Source: http://www.webservices.org/
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A. Web Service Vendors Overview

� Web Services Proposed by Ariba, IBM and
Microsoft in Sep 2000

� Now over 130 organizations participating

� Many Web Services Products will become available
over next 2-3 years

� Major Web Services Vendors
� Microsoft (.NET is based on XML and Web Services)
� IBM (Web-Service-enabling ALL IBM products)
� Software AG (based on EntireX)
� Oracle (based on Oracle9i and Oracle9iAS)
� HP (extended from e-Speak)
� Sun (Sun Open Net Environment - ONE)

Sources: Microsoft, IBM,
Software AG, HP, Sun
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B. Microsoft .NET Framework

Operating System

Common Language Runtime

ADO.NET: Data and XML

ASP.NET: Web
Services & Web Forms

Windows
Forms

Common Language Specification

Visual Studio.N
ET

VB C++ C# JScript …

Source: Microsoft
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B. Microsoft Intermediate Language

VB

Deploy

MSIL Machine CodeJIT Compile

Execute

C++ C# …

Source: Microsoft

Microsoft Intermediate Language (MSIL) .NET Portability
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B. MSDN .NET Online Training Courses

Part 1: Architecting an application using .NET Framework – 200
Source: http://msdn.microsoft.com/events/quarterlyevent.asp
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C. IBM Web Services Resources

Source: http://www-106.ibm.com/
developerworks/webservices/
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C. IBM Web Services Toolkit

Source: IBM

IBM Web Services Toolkit for Developing Web Services

A1

A4

A5

A2 A3

Process Model

A1

A4

A5

A2 A3

Process Model

 FDLWSDL
UDDI

Client Proxy
Code

Server
Service Code

Deployment
Descriptor

SOAP
Client

Web &
SOAP
Server

MQWF
Runtime

Generate GeneratePublish

Generate GenerateGenerate

MQ
WF-XML

HTTP
SOAP-XML

Service
Registry

Service
Requestor

Service
Provider Process

• FDL is now WSFL (Web
Services Flow Language)
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C. IBM WebSphere Application Server

Source: IBM
IBM WebSphere Application Server Environment Support

IBM DB2, Oracle,
Sybase, SQL, Informix,

Microsoft SQL

PCsPCs BrowsersBrowsers Pervasive Devices
(cell phones, hand-held devices)

Pervasive Devices
(cell phones, hand-held devices)Access Services

(HTTP. IIOP)
Access Services

(HTTP. IIOP)

Runtime
Services
Runtime
Services

Connection
Services

Connection
Services

Web ServerWeb Server
ORB

J2EE Web Services
Java Servlet, EJB

WebSphere
Application Server

Relational
Databases

Legacy
Systems

ERP
Systems

Other
Application

Servers

Dynamic Content Services
(JavaServer Pages,

Web Services, HTML
or XML, XSL)

Security, Directory,
Transactions, Management

Java, JCA, EJB,
Transactional APIs

IMS, CICS SAP, PeopleSoft,
JD Edwards,
Oracle ERP
Financials

IBM MQ Series,
Lotus Domino

Others
(LDAP Directories,

ORBs, Custom
Applications)

E-Business
Applications
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D. Software AG EntireX Communicator

SOAP DCOM     Java      Messaging     RPC     CORBA    XML

Desktop
Components

CICS
Transactions

MQ Series
Applications

Batch
Applications

Apps supporting
native APPC

IMS
Transactions

Java / EJB
Components

BS2000 or VSE
Applications

Natural, C, C++
Components

COM
Components

Unix, OpenVMS, OS/400
 Applications

Communicator

Web Services

CORBA
Components

Source: Software AG
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D. Software AG EntireX Orchestrator

TransformationTransformation

RoutingRouting

RulesRules

Web
Applications

Web
Applications CRMCRM ERPERP LegacyLegacy DatabaseDatabase MiddlewareMiddleware

Repository

AdapterAdapter AdapterAdapter AdapterAdapter AdapterAdapter AdapterAdapter AdapterAdapter

Management

Integration

*  via EntireX Communicator

WebSphere
WebLogic

BroadVision

WebSphere
WebLogic

BroadVision

Siebel
Vantive
Clarify

Siebel
Vantive
Clarify

SAP
PeopleSoft
JDEdwards

Oracle

SAP
PeopleSoft
JDEdwards

Oracle

CICS, IMS,
3270, 5250

COBOL
Natural
VSAM

File, Program

CICS, IMS,
3270, 5250

COBOL
Natural
VSAM

File, Program

DB2, Oracle
Sybase
Informix

SQL Server
Adabas

DB2, Oracle
Sybase
Informix

SQL Server
Adabas

MQSeries
Socket
COM*

CORBA*

MQSeries
Socket
COM*

CORBA*

Source: Software AG
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Office apps

Standard apps
SAP, Oracle FI, 
Siebel,Vantive, ...Component-based

CORBA, EJB
DCOM

Web apps
HTML-based

TP-Monitor-
based

CICS, IMS, UTM Protocol Gateways
MQSeries, APPC

Batch
COBOL, Natural,

RPG, C, etc.

Workstation

Mainframe
OS/390, VSE, BS2000

Midrange
NT, Unix, OS/400, OpenVMS 

Midrange
NT, Unix, OS/400, OpenVMS 

Web Services
XML-based

Internet

D. Software AG Web Services Support

Source: Software AG
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D. Example: EntireX Converts Service
into a Web Service in 3 Clicks

1. Wrappers

2. Interface definition

3. XML Mapping

Source: Software AG
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D. EntireX Business Process Management

Source: Software AG
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D. EntireX Diagnostics Facility

Source: Software AG



cfink@ies.aust.com •  www.ies.aust.com/~ieinfo/ 2.42 © 1990-2002 Information Engineering Services Pty Ltd. All rights reserved.

XML 
Wrapper

D. EntireX Wrapper Technology

Java
Wrapper

Legacy
Function

Java
environment

CORBA 
Wrapper

CORBA
environment

DCOM 
Wrapper

(D)COM
environment

Interface D
efinition for Legacy Function

Tools support generation of
proxies (Wrapper components)
for legacy function

XML
document

Source: Software AG
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EntireX  Communicator
Communication Broker

EntireX  Orchestrator
Integration Broker

EntireX  Adapters
Adapter Technology

En
tir

eX
  W

or
kb

en
ch

D. EntireX Integration Server
Tamino XML Server

� Integration Services
� Custom interfaces to Enterprise

Applications
� Standardized Adapters for

Packages

� XML Services
� UDDI Directory Services for

cataloging and locating Web
Services

� Business Activity Monitoring
Service for providing Business
Intelligence

� Repository Services for storing
Routing Rules, Profiles,
TransformationTamino XML Server

Services Services Services

Source: Software AG
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D. EntireX enables Collaboration

InternetCore
Transaction

Systems

  Web-
   Services

� Integrates  Core Transaction
Systems

� Provides XML wrapping of existing
application components

� Generated by EntireX XML Wrapper

XML RoutingXML Routing

and Transformationand Transformation

XML Policies

Web ServerWeb Server

� Internet Front-end, Content-based Routing and
Transformation

� Defines the BUSINESS DOCUMENT level
interface to Business Partners

� Maps incoming business requests to web
services

Integrated Enterprise

Source: Software AG
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D. Software AG XML Support

� XML Solutions from Software AG:
� XML and application integration
� XML and message integration
� XML and data integration
� XML and legal tender
� XML and Web Services

� Rapidly build XML-powered electronic business
processes
� Leverage existing transaction processing infrastructure
� Without disturbing foundations of existing IT operations
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J2EE & J2EE & 
Web ServicesWeb Services

Portals

WirelessBusiness
Intelligence

e-Business 
Integration

Management &
Security

Performance & 
Caching

E. Oracle9i Web Services

Source: Oracle
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E. Oracle9i App Server Web Services

Deliver Web
Services to
Any Device

Integrate Web
Services with

Enterprise
Systems

Cache and
Accelerate Web

Services

Aggregate Web
Services into

Portals

Develop
Web Services

Manage and
Secure

Web Services

Source: Oracle
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E. Oracle9iAS Integration

Oracle9iAS
Integration

Core

Common Metadata
Repository

Oracle
e-Business

Suite

RosettaNet
Adapter

Business
Trading
Partner

B2B
EngineebXML

Adapter

SAP
 Adapter

SAP
Application

Internet
SOAP

Internet

Web
Service

Web Services
Adapter

Source: Oracle
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E. Oracle9iAS Integration
B2B Integration Components

B2B Engine 
Core

Oracle9iAS Integration Core 

Co
m

m
on

 T
ra

ns
po

rt
In

te
rf

ac
e

B2B D
ocum

ent
Exchange Interface

RosettaNet

...

EDI

Common Repository

B2B Packaging Interface

MIME SOAP

AQ

VAN

HTTP

SMTP

FTP
ebXML

Security Validation Logging

AuditingBusiness Process Business Intelligence

Transformation

Source: Oracle
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E. Oracle9i XDB - XML Database

Relational TablesRelational Tables

XML SchemasXML SchemasSQLX

XML
Schema

XPath

DOM

Java
Beans

JNDI

XML DocumentXML Document
or Messageor Message

TCP/IP

HTTP

FTP

WebDav

XML AttributesXML Attributes
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Source: Oracle
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E. Oracle Web Services Strategy

Oracle 11Oracle 11ii
e-Business Suitee-Business Suite

Oracle 9Oracle 9ii
JDeveloperJDeveloper

Oracle9Oracle9ii Application Application
ServerServer

ApplicationApplication
ServerServer

DevelopmentDevelopment
ToolsTools

ApplicationsApplications

Source: Oracle
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E. Oracle JDeveloper Tools for Web
Service Design and Development

� Single IDE for J2EE and
Web Service Development
� Search UDDI registry
� Bind to web services
� Publish web services

� Service Creation Tools
� Java � WSDL
� PL/SQL � WSDL

� SOAP Proxy Generation
� HTML/XML Stream

Processing Wizard

Source: Oracle
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E. Oracle9iAS UDDI Registry

� Register Businesses and Web Services
� Deploy as private or public registry
� interoperability with private or public

registries
� Security and access control

Source: Oracle
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E. Oracle UDDI Support

� White, Yellow, Green Pages
� Inquiry API for Java programmers

� Search, locate, drill-down

� Publish web services at deployment time
� Via EM support
� Categorize using standard taxonomies

� Browse UDDI repository
� Or any UDDI browser can be used

Source: Oracle
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E. Oracle Web Services Integration
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Source: Oracle
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F. HP Web Services Search Results

Source: Search http://www.hp.com/
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F. Sun Web Services Search Results

Source: Search http://www.sun.com/
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ERP Vendors Web Services Support

� Oracle 11i e-Business Suite
� See Oracle slides

� SAP Web Services Support:
� Java capability to execute concurrently with SAP ABAP

programming language
� Java and ABAP both run in same SAP kernel environment
� Allows SAP to build Web Services capabilities into its

products, so users can switch each between Java, SAP-
centric and Web Services applications

� PeopleSoft Web Services Support:
� Initially in PeopleSoft Supply Chain and MarketPlace
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Borland, Linux and Business Objects

� Borland JBuilder supports Web Services:
� Delphi for Windows, Kylix for Linux support Web Services
� Code sharing, object-library and project-file sharing
� BizSnap builds Web Services interfaces into existing apps
� Kylix provides full SOAP, WSDL and UDDI generation

� BusinessObjects
� BusinessObjects is an integrated Business Intelligence (BI)

toolset and platform
� BusinessObjects Analytics supports enterprise analytic

applications
� Business Objects Web Services SDK provides a high-level

capability for building BI Web Services.
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F. Other Vendors Web Services

Source: Cape Clear http://www.j2ee-xml-ejb.com/


