Web Services – Part 1
1.Recall problems with business integration before web services – and business advantage of allowing your customers access to parts of your IT system.  Consider business model of Amazon.  Not only can customers order on-line from Amazon, but suppliers can list their goods within the Amazon umbrella.

2. Basic characteristics of Web Services (Executive’s Guide p.27)

· Loosely Coupled

· Self-Describing (via WSDL)

· Accessed Programmatically (using SOAP)

· Network Distributed (using TCP/IP, HTTP and XML)

· Exchange Data Using Vendor, Platform and Language-Neutral Protocols (standards from W3C and OASIS)

3. Stack of Standards

	Security, Reliability, etc.:WAML, WSXL
	Semantic Web: OWL, .
	Extensions: MathML, CML, eBXML ,RDF with SPDL, RSS, etc.
	Additional Standards
	Level 3

Emerging/ed Standards

	BPEL,  BizTalk, REST, WSFL, CDL
	Business Process Execution & Orchestration/Choreography
	

	Universal Description Discovery and Integration: UDDI
	Services Publishing and Discovery
	Level 2

Evolving/ed Standards

	Web Services Description Language: WSDL
	Services Description
	

	Simple Object Access Protocol: SOAP
	Services Communication
	

	eXtensible Mark-up Language: XML
	Meta- Language
	Level 1

Enabling Standards

	Transport Protocols: HTTP, SMTP, FTP
	Network Protocols
	

	Internet Protocol: IP
	
	

	Transmission Control Protocol: TCP
	
	


4. The Web Services: Publish, Find and Bind Diagram



[image: image1]
1. The provider publishes a service with a service broker.
2. A requestor uses a service broker to find published services

3. The broker provides the requestor with service providers
4. The requestor sends a service request to the provider

5. The provider fulfills the service request

Source: Executive’s Guide to Web Services - p.41

Note that for an intranet, for example, steps 1,2 and 3 may be optional.

As we will see soon, 

· SOAP provides a format for the exchange of messages (similar to the way HTTP wraps messages in an envelope), 

· WSDL describes the messages sent and received for various services (.e.g. Requestor must send a request with certain information such as specific service requested, time it must be delivered in and customer authorization; provider might respond with message saying it can provide the service within the time frame specified; requestor might send details needed to provide the service- e.g. customer name, customer’s credit card is Visa, other card information and amount to be billed and requestor’s account number with Visa; provider would provide authorization number and notice that amount was credited to requestor’s account.)
· UDDI is divided into 3 sections (all written in XML)

· White Pages- general information about providers

· Yellow Pages – providers classified by type of service

· Green Pages – information about how to invoke a particular service (link to a WSDL description)
6. Current situation (See)also http://www.w3.org/2002/ws/ 
· Most businesses began with intranet operations – security issues weren’t addressed until sometime in 2003/4 and operating behind a firewall was significantly less risky.  In addition,  there was no need for UDDI and a public registry.  A version 3.0 of UDDI was released in Feb. 2005, but most work now seems to center on integrating UDDI and the semantic web (adding semantic annotations to UDDI entries), so that requestors can actually find what they are looking for.  My sense is that while RDF (which is used widely in libraries and is also the basis for RSS) has become important, there are still relatively few public UDDI registries.
· That said, SOA (Service Oriented Architecture)- loosely coupled, using XML, etc. -  is certainly important, judging by the number of articles on it, and certainly hasn’t been completely implemented.  Again, my sense is that a lot of this is internal and exposed without a completely automated interface.  (If you want to hook your small store into Amazon you will find someone to read their WSDL specs and access their services through them.  Actually you need to know XML and SOAP only.  See http://www.w3.org/2005/11/SPDL/ and Amazon’s web services home page at http://www.amazon.com/AWS-home-page-Money/b/ref=gw_br_websvcs/104-7340309-9227160?%5Fencoding=UTF8&node=3435361 and FAQs at http://www.amazon.com/FAQ-AWS-home-page-Money/b/ref=sc_fe_l_1/104-7340309-9227160?ie=UTF8&node=3434651&no=3435361&me=A36L942TS .  You should also look at their “Solutions catalog” to see additional services that other developers are selling thru Amazon – e.g. to see if your pricing is competitive, to manage your inventory or your orders, etc.  In other words, Amazon aims to provide all the business utilities and web services you might need for an on-line business.  Many of these are implemented by other developers and sold via Amazon, of course. )
· There are still some open issues regarding reliability and QoS (quality of service).  
· There are w3c groups on encryption, key management, and SAML (the security mark-up). (Links from www.w3c.org home page and at http://www.w3.org/Security/ )
· A need quickly developed  for a way to integrate XML requests in XQuery (i.e. XPath  formulated requests) with databases and RDF , and there is now a standard developing on that. (See http://www.w3.org/2001/sw/DataAccess/ )
· A lot of effort has been devoted to choreography or orchestration – integration of various web services so as to support a business process.  There were, of course, competing methods from IBM, Microsoft, etc.  There is a w3c working group devoted to this area (w3c calls this choreography).  (See http://www.w3.org/2002/ws/chor/ )
· Similarly there is an active working group on best practices for mobile computing. (See http://www.w3.org/2001/sw/ )
· There is active work on the semantic web (see http://www.w3.org/2001/sw/  and also Costello’s slides on micro-formats http://www.xfront.com/microformats/Purpose-of-Microformats.html ).  All this is an attempt to attach meaning (somatic annotations) to tags.

· XSLT, XQuery,  XPath are soliciting suggestions (thru 12/31/06)  for version 2.0   Expect version 2.0 in 2007.
· There is a group working on web services addressing (See http://www.w3.org/TR/ws-addr-core/ ) --- a transport neutral way of addressing messages.
· There is a web accessibility initiative. (See http://www.w3.org/WAI/ )

· Not surprisingly (given the interest in AJAX) the latest specification of the XMLHTTPReqest object was issued in Sept. 2006.  (See http://www.w3.org/TR/XMLHttpRequest/ )

· Costello (http://www.xfront.com/Integrated-schema-approach/Use-Multiple-Schema-Languages.html ) has an interesting comparison of Schemas, DTDs, Schematron and RELAX NG.
· There is still occasional controversy about web services vs. REST.  (Search the w3c site for REST 2005 or 2006 for the most recent articles.)
· Beginning about two years ago, the SEC required that all financial data from public companies be reported in eBXML (Sarbanes-Oxley Act of 2002, often called SOX).


7. Grand overview of WS Adoption
The Executive’s Guide suggests 4 stages – integration, collaboration, innovation and domination.  It seems to me that integration is well-established, but certainly not completed across all organizations.  Likewise, collaboration is well underway.  Certainly, Amazon’s web services come under the category of innovation and domination.  Certainly, AJAX and some other aspects of Web2.0 (now there is even talk of Web 3.0) fall under innovation.  Of course, there are lots more wonderful innovative ideas out there – some of them yours!
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