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SYLLABUS

TCSS 568 SERVICE-ORIENTED COMPUTING
I. Credit

5 hours of credit: 5 hours of lectures, unscheduled laboratory sessions.

II. Prerequisite

TCSS 558 Applied Distributed Computing

III. Course Description

A service is a loosely coupled, reusable software component that can be accessed remotely. By integrating the services at execution time, a new service can be provided.  By combining the service concept and standard Internet protocols, which are called web services, have recently proposed and are being applied to system integration. This technology helps to solve interoperability of heterogeneous business information systems. 

Based upon these web services concepts, a new computing paradigm called Service-Oriented Computing (SOC) using services as the main software components has emerged. Concepts, architectures, and applications in the SOC paradigm for use with web services, semantic webs, and grid services are mastered. Current topics include service concepts, comparisons of different service concepts, service-oriented architecture, service discovery, composition and collaboration, mathematical foundations of services, service modeling and design, and case studies on services based applications. 

IV. Course Objectives

A student who successfully completes this course should exhibit the following skills and knowledge:

· Mastering concepts of different service concepts: web services, semantic web services, and grid services.

· Mastering various service oriented architecture using different services.

· Mastering service discovery, composition, and orchestration

· Mastering mathematical foundations of services – process algebra

· Mastering service modeling and design

· Mastering an ability to use SOC-related languages, protocols, and tools.

· Mastering ability to model, design and develop advanced application systems using SOC.

V. Required References

Since the SOC is an emerging technology, selected papers from the proceedings of the recent conferences are heavily used in this course.

· Service Oriented Computing (SOC)
· [SOC1] Mike P. Papazoglou. Service -Oriented Computing: Concepts, Characteristics and Directions. http://maximus.uvt.nl/sigsoc/pub/Papazoglou%20-%20Service-oriented%20computing%20-%20Concepts,%20characteristics%20and%20directions.pdf 

· Web Services (WS)

· [WS1] Steffen Staab. (2003). Web Services: Been There, Done That? IEEE Intelligent Systems. January/February 2003. Vol. 18, No. 1. pp. 72-85. 

· [WS2] Frank Leymann. (2003). Web Services: Distributed Applications without Limits. Invited Talk and Joint Opening Speech at BTW 2003 and KiVS 2003.
http://www.btw2003.de/proceedings/paper/keynote-leymann.pdf
· Semantic web Services (SWS)
· [SWS1] Sean B. Palmer. (2001). The Semantic Web: An Introduction. http://infomesh.net/2001/swintro/ 

· [SWS2] Sheila A. McIlraith, Tran Cao Son, and Honglei Zeng. (2001). Semantic Web Services. IEEE Intelligent Systems. March/April 2001. pp. 46-53.

· Grid Services (GS)

· [GS1] I. Foster, C. Kesselman, and S. Tuecke, The Anatomy of the Grid: Enabling Scalable Virtual Organizations. Int’l J. High Performance Computing Applications, Vol. 15, No. 3, 2001, pp. 200-222.
http://www.globus.org/research/papers/anatomy.pdf 

· [GS2] I. Foster, C. Kesselman, J.M. Nick and S. Tuecke. The Physiology of the Grid: An Open Grid Services Architecture for Distributed Systems Integration. June 2002, pp. http://www.globus.org/research/papers/ogsa.pdf 

· [GS3] S. Tuecke, K. Czajikowski, I. Foster, S. Granham, C. Kesselman, D. Snelling, P. Vanderbilt. Open Grid Services Infrastructure. February 17, 2003.
http://xml.coverpages.org/OGSI-SpecificationV110.pdf 

· [GS3] Globus Toolkit 3.2: Installation Guide
http://www-unix.globus.org/toolkit/docs/3.2/installation/index.html 

· [GS4] Borja Sotomayor. Globus Toolkit 3 Core Programmer’s Tutorial. July 2, 2003.
 http://www.casa-sotomayor.net/gt3-tutorial/ 
· [GS5] Globus Toolkit Downloads 
http://www-unix.globus.org/toolkit/downloads/index.html 

· Service and Process Modeling (SPM)

· [SPM1] Biplav Srivastava and Jana Koehler. Web Service Composition - Current Solutions and Open Problems. ICAPS 2003 Workshop on Planning for Web Services, pages 28 - 35. http://www.zurich.ibm.com/pdf/ebizz/icaps-ws.pdf 

· [SPM2] Sanjiva Weerawarana and et al. (2002). Business Process with BPEL4WS: Understanding BPEL4WS, Part 1-7
http://www-106.ibm.com/developerworks/webservices/library/ws-bpelcol1/ 

· [SPM3] Keith Mantell. (2003). From UML to BPEL. 
http://www-128.ibm.com/developerworks/webservices/library/ws-uml2bpel/ 

· [SPM4] Massimo Paolucci, Naveen Srinivasan, Katia P. Sycara, Takuya Nishimura: Towards a Semantic Choreography of Web Services: From WSDL to DAML-S. The Proceedings of the 2003 IEEE International Conference on Web Services (ICWS 2004). June 23 - 26, 2003, Las Vegas, Nevada, USA. IEEE Computer Society.  pp. 22-26. (ISBN 1-892512-49-1) 
http://projects.semwebcentral.org/docman/view.php/30/5/wsdl2damls.pdf 

· Process Algebra (PA)

· [PA1] Salaun, G.; Bordeaux, L.; Schaerf, M. (2004). Describing and Reasoning on Web Services Using Process Algebra. The Proceedings of the 2004 IEEE International Conference on Web Services (ICWS 2004). San Diego, California, USA, July 6-9, 2004. IEEE Computer Society. pp.  43- 50.

· [PA2] Andrea Ferrara. Web Services: a Process Algebra Approach. The Proceedings of the 2nd International Conference on Service Oriented Computing (ICSOC 2004). New York City, New York, USA. November 15-18, 2004.

VI. Other References

Students can select more papers for the term project and the assignments from the following proceedings of well-known SOC-related international conferences.

· 2003 International Conferences

· The Proceedings of the 2003 IEEE International Conference on Web Services (ICWS 2004). June 23 - 26, 2003, Las Vegas, Nevada, USA. IEEE Computer Society.  pp. 22-26. (ISBN 1-892512-49-1)

· The Proceedings of the 2003 International Conference on Web Information Systems Engineering (WISE 2003). December 10-12, 2003, Roma, Italy. IEEE Computer Society.  (ISBN 0-7695-1999-7)

· The Proceedings of the 2003 International Conference on Service-Oriented Computing  (ICSOC 2003). Trento, Italy, December 15-18, 2003. Lecture Notes in Computer Science, Vol.  2910. Springer-Verlag. (ISBN: 3-540-20681-7)

· 2004 International Conferences

· The Proceedings of the 2004 IEEE International Conference on Web Services (ICWS 2004). San Diego, California, USA, July 6-9, 2004. IEEE Computer Society.  (ISBN 0-7695-2167-3)

· The Proceedings of the 2004 International Conference on Web Information Systems Engineering (WISE 2004). November 22-24, 2004, Brisbane, Australia. IEEE Computer Society. 

· The Proceedings of the 2004 International Conference on Service-Oriented Computing  (ICSOC 2004). New York City, New York, USA, November 15-18, 2004. (Co-sponsored by ACM SIGSOFT and ACM SIGWEB.) 
· Grid Service related papers from http://www.globus.org/research/papers.html 

VII. Grading and Evaluation

Grades in the course will be determined as follows:


Assignment 1: Web Services
10%


Assignment 2: Semantic Web Services 
10%


Assignment 3: Grid Services
10%


Assignment 4: Service and Process Modeling
10%


Assignment 5: Process Algebra
10%


Term Project
25%


Comprehensive Final Exam
25%


Total
100%
VIII. Course Conduct
Students are encouraged to attend classes or arrange absences in advance.  The class may be divided into several teams for some assignments according to the given hardware resources. Each student must read the assigned readings and be prepared to discuss them in class. Each team will have group discussion time to share assignments during class. To aid the learning process, students are required to participate in class discussions. The success of the course is largely determined by the quality of the interactions. Class participation will be evaluated according to logical content rather than personal opinions.  Students are advised to think carefully through the implications of their position in advance of contributing to the discussion. 

· Assignments (50%)
Minimum four papers are used for each assignment in class to help the students understand concepts and trends in service oriented computing. Each student needs to bring a single-spaced, two page summary of each paper that will be discussed in class. 

· In assignment 1, web services related topics are discussed.

· In assignment 2, semantic web services related topics are discussed.

· In assignment 3, grid services related topics are discussed.

· In assignment 4, services modeling related topics are discussed.

· In assignment 5, process algebra related topics are discussed.

· Term Project (25%)
The students will develop a part of Integrated Service Development Environment (ISDE) for Service Oriented Computing using semantic grid services:

· Service modeling

· Service discovery 

· Service validation

· Service verification

· Service collaboration

· Service composition

· Knowledge base for services

· In-Class Examinations (25%)
A comprehensive final exam for the course will be given to provide a measure of progress and understanding of the course subject, respectively.

IX. Course Web Site 

The instructor will maintain the course web site. Course related resources such as syllabus, schedules, assignments, projects, old exams, etc, will be linked to the course web site.

X. CSS Computing Labs

Since the computing labs are offered to Institute-related students and faculty members for academic and authorized uses only, all students in the class must respect and follow the CSS computing lab policies. See the CSS lab website for more information:
 http://css.tacoma.washington.edu/~lab/index.html
XI. Grading Policy

The UW grading system will be respected. See the UW grading information website: http://www.grad.washington.edu/stsv/gradpol3.htm#Grading.
According to the UW grading policy, the following GPAs are required in order to pass this course: Graduate students must earn 2.7 or greater.

XII. Tentative Course Schedule and Assignments

The tentative schedule may be changed without enough notice in advance according to the lecture progress. The updated tentative schedule will be published in the course web site.

	Week
	Topic
	Reading
	Assignment

	1
	Service Oriented Computing

Web and Web Services
	[SOC1]
[WS1] & 
[WS2]
	Assignment #1

	2
	Web Service Architecture

Web Service Discovery, Collaboration, and Composition
	
	

	3
	Semantic Web Services

Semantic Web Service Architecture
	[SWS1] & [SWS2]
	Assignment #2

	4
	Semantic Web Service Discovery, Collaboration, and Composition
	
	

	5
	Grid Services 

Grid Service Architecture
	[GS1] – [GS5]
	Assignment #3

	6
	Grid Service Discovery, Collaboration, and Composition


	
	

	7
	Service and Process Modeling


	[SPM1]-[SPM4]
	Assignment #4

	8
	Model Driven Service Oriented Development Process

Process Algebra
	
	

	9
	Process Algebra for Service Discovery, Collaboration, and Composition
	[PA1] & [PA2]
	Assignment #5

	10
	Toward On Demand Computing

Term Project Presentation and Demo
	
	

	11
	Comprehensive Final Exam
	
	


XIII. Academic Standards

Both the value and the success of any academic activity, as well as the entire academic enterprise, have depended for centuries on the fundamental principle of absolute honesty.  Students assume full responsibility for the content and integrity of the academic work that they submit. Although students are encouraged to discuss ideas and analyses with others, individual written assignments must reflect only the individual’s efforts. Reference citations must be used correctly to credit another person’s ideas.

A complete list of Academic Standards is published in the University of Washington Tacoma Catalog. A student who violates Academic Standards for an assignment will receive no credit for that assignment.

XIV. Academic Accommodations

If you would like to request academic accommodations due to a temporary or permanent disability, contact Lisa Tice, Manager for Disability Support Services (DSS) in the Mattress Factory Bldg, Suite 206. An appointment can be made through the front desk of Student Affairs (692-4400), through Student Development and Success (692-4501), by phoning Lisa directly at 692-4493 (voice) or 692-4413 (TTY), or by e-mail ltice@u.washington.edu. Appropriate accommodations are arranged after you've conferred with the DSS Manager and presented the required documentation of your disability to DSS.
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