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• Web service: A software system identified by a
URI whose public interfaces and bindings are
defined … using XML.  Its definition can be
discovered by other software systems.”—W3C
consortium.

• Web services will become the dominant
distributed computing architecture in the next
10 years.

• IDC prediction: Web services will drive software,
hardware, and services sales of $27B by 2007.

• How to educate students in these technologies?

Web Services

Competing platforms

• J2EE is a platform-independent set of
specifications created by the Java Community
Process (JCP) for developing enterprise-level
applications.

• .NET is a language-independent development
framework that allows complete language
integration and provides a development
framework similar to J2EE for enterprise-level
application development

LevelJ2EE.NET1.Presentationand accessJava Server Pages (JSPs) are used to build tag-oriented dynamic Web pages for accessing remoteobjects.  Dynamic pages can also be builtprogrammatically using servlets.  Swing is used tobuild rich interactive GUIs..NET uses ASP.NET for dynamic HTML pages. Windows Formsare used for building rich and complex GUIs, and Webservices are used for programmatic access to remotebusiness logic.2.Business logicEnterprise JavaBeans (EJBs) hold the application'sbusiness logic—the code that implements thefunctionality of the application..NET Managed Components are made for the .NETenvironment, and unlike COM components, are not regis-tered in the registry.  COM Queued components workasynchronously, e.g. in scenarios where the server is notonline all the time.3.ConnectivityJava Database Connectivity (JDBC) provides accessto tabular data.  Java Connector Architecture (JCA)allows J2EE components to access differententerprise information systems. JMS is a messagingstandard that allows J2EE components to send andreceive messages asynchronously. An extensive APIis provided for mapping between Java and XMLprotocols.ADO.NET is used for accessing relational databases andprovides integration with XML. An XML API is provided formapping .NET Components to XML protocols such as SOAPand WSDL.4.RuntimeJava Runtime Engine (JRE), which includes the JavaVirtual Machine (JVM), core Java classes andsupporting files.All .NET applications use a single runtime engine, theCommon Language Runtime (CLR).  Applications can bewritten in multiple languages, compiled to Microsoft In-termediate Language byte code, and executed in the CLR.

This table compares levels of functionality in the two platforms.
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Simple programs in both platforms

We wrote three programs in each platform.

• A Web service similar to “Hello, World”
program: returns, e.g., “Hello, David.”

• Client programs in Java and C# to invoke the
Web service probided by amazon.com to search
for books.

• Programs to search for businesses in UDDI
registries

.NETJ2EESampleLOCIdentifiersLOCIdentifiersBuilding a Web service(includes the descriptorfile for Java)106125Building client forAmazon Web service38353538Publishing businesson UDDI registry10191319

Note the similarity in the complexity of the
competing programs.

Performance

Test.NET-based appJ2EE-based appWeb application peakthroughput using Oracledatabase1586.54 Webpages/sec.1585.74 Webpages/sec.Average transactions(Web pages)/sec. pro-cessed over 24 hrs.1136 avg. Webpages/sec.1150 avg Webpages/sec.Peak throughput1245 Webservicesrequests/sec.359 Web servicesrequests/sec.

• Sun introduced the Java Peet Store as a
demonstration implementation for Web-based
applications.

• Microsoft re-implemented it to show superiority
of .NET.

• The Middleware Co. compared these; after .NET
proved to be faster, they incorporated
suggestsions from Java developers.

• June 2003 results show that the platforms
performed similarly, except that .NET has an
advantage in peak throughput.

Compatibility with existing curriculum

• Schools that teach Java in CS-1 and CS-2 may
be predisposed to J2EE.

• But C# is growing in importance too.

YearCC++Java1998-9920%50%22%1999-0019%54%22%2001-0211%40%49%2002-03(Projected)9%40%56%

Java vs. C/C++ as primary
teaching language

.

Source: MacAuley and Manaris, Coll. of
Charleston TR 2002-9-1.

Language# universitiesUniversitiesC65. Illinois; 9. Princeton; 12. Maryland; 17. Pennsylvania; 20.Columbia, Harvard, PurdueJava131. CMU, Stanford; 6. Cornell; 7. UT–Austin; U. Washington; 12. Georgia Tech; 14. Brown, UCLA; 17. Rice; 20. Columbia, Duke, UCSD; 25. U. Mass–Amherst C++414. Michigan; 17. UNC-CH, Duke, 20: UCSDScheme31. MIT, Berkeley; 10. CaltechC#1YaleUnknown1Wisconsin

Primary language taught by top 25 CS departments
.

• CMU: C# and .NET to teach Web application
development

• Cornell: Intro programming course in C#
• Yale teaches C# as the intro programming

language.

Early uses of C# in academe

Books and Tools
• Stats from amazon.com, July 2003:

–Java: 1770 books – C#: 217 books
–Java & “Web services”: 21 books – .NET: 46 books

• Tools
–Java: IBM’s WebSphere Application Developer available through IBM
Scholar Program

–.NET: Microsoft Visual Studio .NET, free to members of Microsoft
Academic Alliance


