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Web Application Integration Evolution

Applications which interact with each other
using Web standards
2000+

Web application standards
= Web Services
Late 1990s

Web standards appear
e.g., HTTP, HTML, XML, OBI,
Rosetta Net, cXML
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Application Servers

*Modern equivalents of traditional TP monitors

=Except Microsoft, all based on Java 2, Enterprise Edition
(J2EE)

»Commercial: BEA WebLogic, IBM WebSphere, Oracle9i

Application Server, Sun ONE (iPlanet), Sybase EAServer, HP, lona,
ATG, Allaire, SilverStream, Brokat, Borland, Pramati, Fujitsu

Interstage, SAS, Macromedia, Trifork, Hitachi, NEC, Computer
Associates, ...,

=Open Source: JBoss, JOnNAS

"Some representative quotes:
>

» "Without J2EE, it is not an application server”

»\Vendor differentiation based on scalability, high availability,
reliability, ease of use, legacy data & app integration,

complementary products (e.g., for personalization, commerce,
workflow) and extensions
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Java 2 Platform, Enterprise Edition (J2EE)

Application Server Platform for Java ( )
»Java Servlets & Java Server Pages (JSP)
*Enterprise Java Beans (EJB)

»Java Transaction API (JTA)

»Java Transaction Service (JTS)

=Java API for XML Parsing (JAXP)

»Java Messaging Service (JMS)

*Message Driven Beans (MDB)

*Remote Method Invocation (RMI)

»Java Database Connection 2 (JDBC2)
»Java Connector Architecture (JCA)

»Java Naming and Directory Interface (JNDI)
»JavaBeans Activation Framework (JAF)

http://java.sun.com/j2ee/sdk 1.3/index.html
http:/Iwww.theserverside.com/



http://java.sun.com/j2ee/sdk_1.3/index.html
http://java.sun.com/j2ee/sdk_1.3/index.html
http://www.theserverside.com/
http://www.theserverside.com/

Multi-Tier J2EE-Based Architecture

dOI-INY
dOll-INY

f-‘—---’
Database

ﬁpplicatiun
Client '

RMI-IIOP




Microsoft's NET

» Make resources, applications and information, available any time,
any place and on any device

» Relies on UDDI, SOAP, WSDL and software-as-a-service model
* Emphasis on multiple languages and access devices

= Common Language Specification & Runtime (CLS & CLR)

CommonlanguadgersSpecification
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Services-Oriented Architecture
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Standards Efforts

Many formal and informal standardization groups

World Wide Web Consortium (W3C)
Web Services Interoperability Organization (WS-1.org)
OASIS Web Services for Interactive Applications (WSIA)

Java Community Process (JCP)



Web Services

. (Universal Description, Discovery
and Integration) for discovering services

- (Simple Object Access Protocol)
for using services

. (Web Services Description
Language) for describing services

= A service = a set of port types
» Set of XML Schema definitions
» Set of message definitions

= Set of operations

* Bindings provide implementation or usage
details for services, port types, etc.

= App servers provide message handlers (for intercepting

incoming and outgoing messages) and serializers (for

mapping complex data types between Java and XML)

For survey see

Bindi
http://www.almaden.ibm.com/u/mohan/WebServices TES2002.pdf
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SOAP

= A more flexible alternative to traditional methods of

program-to-program communication mechanisms like
RPC, RMI, MQSeries API, ...

* |ntended to be able to tunnel through firewalls
* Originally based on HTTP and XML

= Now support for various other transport protocols being
designed: SMTP, JMS, ...

= More efficient ways to handle binary data is needed:
SOAP with Attachments

= For list of SOAP implementations see
http://www.soapware.org



http://www.soapware.org/

Databases and Web Services

= Support in WebSphere tooling (WSAD) to easily turn DB2
stored procedures into WS

= Caninvoke in DB2 SQL query web services as if they are
like table functions

» Beta version of Web Services Object Runtime Framework
(WORD) available — lets DB2 XML Extender support WS

» Research project at INRIA allows embedding of WS
iInvocations in XML documents (a la QUEL as a data type
In Postgres) thereby supporting concept of Active XML



Web Services Invocation Framework (WSIF)
IBM developed WS Invocation Framework (WSIF)

* Provides a level of abstraction and supports late binding of
actual transport mechanism

= | ets services be developed without worrying about
transport protocols or locations of services

= Source code donated by IBM to Apache XML project
(Axis)



UDDI

= Public UDDI registries are not being used that much

» Rating system needed for trustworthiness and QoS of
listed companies in public directories

* Private UDDI is becoming popular

» Used to catalog software developed by various groups
In a company

» Track info on partner companies and the services that
they provide



JAX RPC

» Java API for XML-RPC
» Essentially Java RMI over SOAP, similar to RMI-IIOP
= Can be used from session, entity and message-driven beans

» Foundation for new endpoint interface, allowing stateless session
bean to be invokable as a web service
up L Web serice

Microsoift NET

EJB 2.T Container
EJB 2.1 Container

Enterprise Bean X 4P JOEE 14
Web service

JAX-RPC Stub S4p T L e I"'-.
Perl P |
Web service Endpoint interface




JAXM

= Java API for XML messaging
» SOAP messaging similar to JMS
» Sending/receiving messages via web services

» Document oriented - SOAP messages exchanged as XML
documents

= JAXM clients assemble, receive and manipulate SOAP messages
using SAAJ (SOAP with Attachments API for Java)



WS-Security

* Proposal from IBM, Microsoft and VeriSign

Addresses message integrity, message confidentiality and
single message authentication

Can accommodate a variety of security models and
encryption technologies

Can encode binary security tokens like X.509 certificates,
Kerberos tickets, opaque encrypted keys

Extensibility mechanisms for describing characteristics of
iIncluded credentials



WS-Routing

Asynchronous routing protocol for SOAP messages over
HTTP, TCP and UDP

SOAP envelope can describe entire route for a message,
iIncluding a return route

Supports one-way and two-way messaging, and long-
running dialogs

No retransmission or reliability policies specified



A Common Programming Model

Organisation Model Service Composition Model

Messages

Information Model Entities Services Model



WS-Transaction (WS-TX)

= Defines Atomic Transaction and Business Activity

= Essentially X/Open XA for the WS environment +
compensating transactions

= Provides two-phase commit coordination for atomic
transaction executions

» Makes use of WS-Coordination coordination protocols

Figure BA2: BusinessAgreement Protocol State Diagram
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WS-Coordination

= Defines an extensible framework for coordinating activities
using a coordinator and set of coordination protocols

= Allows participants to reach consistent agreement on
outcome of distributed activities

* |ncludes short-lived operations and long-running business
activities

»= Defines activation service, coordination context and
registration service

Figure 1: A Coordinator
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BPEL4WS

Business Process Execution Language for Web Services
» Describe business processes involving many WS

» Standardize message exchanges internally to a company
and between business partners

= Combines ideas from IBM’s Web Services Flow Language
(WSFL) and Microsoft BizTalk Server's XLANG

= A number of related proposals from various other groups
of companies: ebXML's BPSS, BPMI.org’'s BPML, HP’s
WSCL, ...



Summary and Outlook

» J2EE has become wildly successful and J2EE 1.4 focused
on web services

» Microsoft attempting to fight J2EE with .NET

= WS to be bridge between J2EE and .NET worlds

= WS becoming popular, even for intranet usage — vendors are
furiously adding support for WS in their products

= XML parsing overhead too high — big issue for fine-grained
web services

* Amazon & Google have their exposed functionality via WS

* Private UDDI becoming more popular than public UDDI

» Compensating transaction support begins to appear finally

» Work in progress to improve WS performance and
availability via caching



References

= Arkin, A., Askary, S., Fordin, S., Jekeli, W., Kawaguchi, K., Orchard, D., Pogliani, S., Riemer,
K., Struble, S., Takacsi-Nagy, P., Trickovic, I., Zimek, S. Web Service Choreography
Interface 1.0  Specification, = BEA, Intalio, SAP and Sun, June 2002.
http://ftpna2.bea.com/pub/downloads/wsci-spec-10.pdf

= Box, D., Ehnebuske, D., Kakivaya, G., Layman, A., Mendelsohn, N., Nielsen, H., Thatte, S.,
Winer, D. Simple Object Access Protocol (SOAP) 1.1, W3C Note, May 2000.
http://www.w3.0rg/TR/SOAP/

» Christensen, E., Curbera, F., Meredith, G., Weerawarana, S. (Eds.) Web Services
Description Language (WSDL) 1.1, W3C Note, March 2001.
http://www.w3.0rg/TR/2001/NOTE-wsdI-20010315

» DB2 XML Extender Web Services Object Runtime Framework (WORF), July 2001.
http://www.ibm.com/software/data/db2/extenders/xmlext/docs/v72wrk/WORF.html

= Feller, J. IBM Web Services Toolkit — A Showcase for Emerging Web Services Technologies,
IBM, http://www.ibm.com/software/solutions/webservices/wstk-info.html

= Fremantle, P. Applying the Web Services Invocation Framework — Calling Services
Independent of Protocols, IBM DeveloperWorks, June 2002.
http://www.ibm.com/developerworks/webservices/library/ws-appwsif.html

» Gisolfi, D. Web Services Architect Part 1: An Introduction to Dynamic e-Business, IBM, April
2001. ftp://www.software.ibm.com/software/developer/library/ws-arc1.pdf

= Google Web APIs, Google, http://www.google.com/apis/

= Web Services Toolkit, IBM alphaWorks, July 2000.
http://www.alphaworks.ibm.com/tech/webservicestoolkit/

= WebSphere SDK for Web Services (WSDK), IBM DeveloperWorks,
http://www.ibm.com/developerworks/webservices/wsdk/



http://ftpna2.bea.com/pub/downloads/wsci-spec-10.pdf
http://www.w3.org/TR/SOAP/
http://www.w3.org/TR/SOAP/
http://www.w3.org/TR/2001/NOTE-wsdl-20010315
http://www.w3.org/TR/2001/NOTE-wsdl-20010315
http://www.ibm.com/software/data/db2/extenders/xmlext/docs/v72wrk/WORF.html
http://www.ibm.com/software/solutions/webservices/wstk-info.html
http://www.ibm.com/developerworks/webservices/library/ws-appwsif.html
ftp://www.software.ibm.com/software/developer/library/ws-arc1.pdf
http://www.google.com/apis/
http://www.alphaworks.ibm.com/tech/webservicestoolkit/
http://www.ibm.com/developerworks/webservices/wsdk/
http://www.ibm.com/developerworks/webservices/wsdk/

References

= Web Services Demos: Learn by Example — GUI, Code and Documentation, |BM
DeveloperWorks, http://www.ibm.com/developerworks/offers/wsdemos.html

= Dynamic e-Business with DB2 and Web Services, IBM, 2001.
http://www.ibm.com/software/data/pubs/papers/ db2webservices/db2webservices.pdf

» Mohan, C. Tutorial: Workflow Management in the Internet Age, EDBT Foundation’s Summer
School, La Baule-les-Pins, France, May 19909.
http://www.almaden.ibm.com/u/mohan/workflow.pdf

= Mohan, C. Tutorial: Caching Technologies for Web Applications, 27th International
Conference on Very Large Data Bases, Rome, September  2001.
http://www.almaden.ibm.com/u/mohan/Caching VLDB2001.pdf

» Mohan, C. Tutorial: Application Servers and Associated Technologies, 28th International
Conference on Very Large Data Bases, Hong Kong, August 2002.
http://www.almaden.ibm.com/u/mohan/AppServersTutorial VLDB2002 Slides.pdf

» Universal Description, Discovery and Integration (UDDI) Version 2.0 Specification, June
2001, http://uddi.org/specification.html

=  Web Services Journal, http://www.sys-con.com/webservices/
=  Web Services Activity, W3C, http://www.w3.0rg/2002/ws/

» Thatte, S. XLANG Web Services for Business Process Design, Microsoft, 2001.
http://www.gotdotnet.com/team/xml wsspecs/xlang-c/default.htm

= Web Services for J2EE, Version 1.0, Public Draft v0.3, JSR 109, April 2002.
http://www.ibm.com/software/solutions/webservices/pdf/websvcs-0 3-pd.pdf

=  Shnell, J. Securing Web Services, IBM, May 2002.
http://www.ibm.com/software/solutions/webservices/pdf/wp securingws.pdf



http://www.ibm.com/developerworks/offers/wsdemos.html
http://www.ibm.com/software/data/pubs/papers/ db2webservices/db2webservices.pdf
http://www.ibm.com/software/data/pubs/papers/ db2webservices/db2webservices.pdf
http://www.almaden.ibm.com/u/mohan/workflow.pdf
http://www.almaden.ibm.com/u/mohan/workflow.pdf
http://www.almaden.ibm.com/u/mohan/Caching_VLDB2001.pdf
http://www.almaden.ibm.com/u/mohan/AppServersTutorial_VLDB2002_Slides.pdf
http://uddi.org/specification.html
http://www.sys-con.com/webservices/
http://www.w3.org/2002/ws/
http://www.gotdotnet.com/team/xml_wsspecs/xlang-c/default.htm
http://www.ibm.com/software/solutions/webservices/pdf/websvcs-0_3-pd.pdf
http://www.ibm.com/software/solutions/webservices/pdf/wp_securingws.pdf
http://www.ibm.com/software/solutions/webservices/pdf/wp_securingws.pdf

References

» Leymann, F. Web Services Flow Language (WSFL 1.0), IBM, May 2001.
http://www.ibm.com/software/solutions/webservices/pdf/WSFL .pdf

= Todd, S., Parr, F., Conner, M. A Primer for HTTPR — An Overview of the Reliable HTTP
Protocol, IBM, April 2002. http://www.ibm.com/developerworks/library/ws-phtt/

» Web Service Choreography Interface (WSCI) FAQ, BEA, Intalio, SAP and Sun, June 2002.
http://ftpna2.bea.com/pub/downloads/wsci-fag-060302.html

=  Web Services Tutorials, xml.com. http://www.xml.com/pub/rqg/\WWeb Services Tutorials

=  Microsoft .Net Framework SDK QuickStart Tutorials, Microsoft,
http://samples.gotdotnet.com/quickstart/

= Wong, W. Web ‘Yellow Pages’ Still a Dream, ZDNet News, July 2002.
http://zdnet.com.com/2100-1106-941184.html

=  WS-Routing Specification Index Page, Microsoft, October 2001.
http://msdn.microsoft.com/library/en-us/dnglobspec/html/wsroutspecindex.asp

= Atkinson, B., Della-Libera, G., Hada, S., Hondo, M., Hallam-Baker, P., Kaler, C., Klein, J.,
LaMacchia, B., Leach, P., Manferdelli, J., Maruyama, H., Nadalin, A., Nagaratnam, N.,
Prafullchandra, H., Shewchuk, J., Simon, D. Web Services Security (WS-Security) Version
1.0, IBM, Microsoft and VeriSign, April 2002.
ftp://lwww.software.ibm.com/software/developer/library/ws-secure.pdf

= Leymann, F., Roller, D., Schmidt, M.-T. Web Services and Business Process Management,
IBM Systems Journal, Vol. 41, No. 2, 2002.
http://www.research.ibm.com/journal/sj/412/leymann.pdf

» Hondo, M., Nagaratnam, N., Nadalin, A. Securing Web Services, IBM Systems Journal, Vol.
41, No. 2, 2002. http://www.research.ibm.com/journal/sj/412/hondo.pdf



http://www.ibm.com/software/solutions/webservices/pdf/WSFL.pdf
http://www.ibm.com/developerworks/library/ws-phtt/
http://www.ibm.com/developerworks/library/ws-phtt/
http://ftpna2.bea.com/pub/downloads/wsci-faq-060302.html
http://ftpna2.bea.com/pub/downloads/wsci-faq-060302.html
http://www.xml.com/pub/rg/Web_Services_Tutorials
http://samples.gotdotnet.com/quickstart/
http://zdnet.com.com/2100-1106-941184.html
http://msdn.microsoft.com/library/en-us/dnglobspec/html/wsroutspecindex.asp
ftp://www.software.ibm.com/software/developer/library/ws-secure.pdf
http://www.research.ibm.com/journal/sj/412/leymann.pdf
http://www.research.ibm.com/journal/sj/412/hondo.pdf
http://www.research.ibm.com/journal/sj/412/hondo.pdf

References

= WebLogic Workshop, BEA, 2002.
http://edocs.bea.com/workshop/docs70/index.html

= WS-I: Web Services Interoperability Organization, http://www.ws-i.org/
= \Web Services Architect, http://www.webservicesarchitect.com/

= Deo, H. The Need for a Dynamic Invocation Framework, June 2002.
http://www.webservices.org/index.php/article/articleview/469/1/1/

» Bist, G., Genkin, M., Green, J. Integrating CICS Transactions with WebSphere
Studio Application Developer Integration Edition 4.1, IBM developerWorks, June
2002. http://www.ibm.com/developerworks/ibm/library/i-wsadie/

= Web Services Made Easier: The Java APls and Architectures for XML — A
Technical White Paper, Sun, June 2002. http://java.sun.com/xml/webservices.pdf

= Amazon.com Web Services, http://www.amazon.com/webservices

= Mohan,C. Tutorial: Advanced Transaction Models - Survey and Critique, ACM SIGMOD
International Conference on Management of Data, Minneapolis, May 1994. Available at
http://www.almaden.ibm.com/cs/exotica/tran_models_tutorial _sigmod94.ps

» Mohan, C. Dynamic e-Business: Trends in Web Services, Proc. 3rd VLDB Workshop on
Technologies for E-Services (TES'02), Hong Kong, August 2002.
http://www.almaden.ibm.com/u/mohan/WebServices TES2002.pdf



http://edocs.bea.com/workshop/docs70/index.html
http://www.ws-i.org/
http://www.ws-i.org/
http://www.webservicesarchitect.com/
http://www.webservicesarchitect.com/
http://www.webservices.org/index.php/article/articleview/469/1/1/
http://www.ibm.com/developerworks/ibm/library/i-wsadie/
http://java.sun.com/xml/webservices.pdf
http://www.amazon.com/webservices
http://www.almaden.ibm.com/cs/exotica/tran_models_tutorial_sigmod94.ps
http://www.almaden.ibm.com/u/mohan/WebServices_TES2002.pdf

	3rd VLDB Workshop on Technologies for E-Services (TES'02), Hong Kong, China, August 2002
	About the Speaker
	Overview
	Web Application Integration Evolution
	Application Servers
	Open Standards
	Java 2 Platform, Enterprise Edition (J2EE)
	Multi-Tier J2EE-Based Architecture
	Microsoft's .NET
	Services-Oriented Architecture
	Standards Efforts
	Web Services
	SOAP
	Databases and Web Services
	Web Services Invocation Framework (WSIF)
	UDDI
	JAX RPC
	JAXM
	WS-Security
	WS-Routing
	A Common Programming Model
	WS-Transaction (WS-TX)
	WS-Coordination
	BPEL4WS
	Summary and Outlook
	References
	References
	References
	References

