Stevens Institute of Technology

Howe School of Technology Management

Syllabus
MIS730 Integrating Information Systems Technologies 
	Semester 
Fall
	Day of Week: Thursday



	Jeffrey Nickerson

jnickerson@stevens.edu
	See contact information on WEBCT


Overview 
	This course focuses on the issues surrounding the design of an overall information technology architecture. The traditional approach in organizations is to segment the problem into 4 areas – network, hardware, data, and applications. Instead, this course will focus on the interdependencies among these architectures. In addition, this course will utilize management research on organizational integration and coordination science. The student will learn how to design in the large, make appropriate choices about architecture in relationship to overall organization goals, understand the different mechanisms for coordination available, and create a process for establishing an ongoing enterprise architecture.




Introduction to Course

	Design of anything is a multi-faceted challenge because it requires conceptual agility as well as domain understanding.  Design of an information technology architecture requires the use of knowledge in the form of facts, concepts in the form of ideas and a unique set of skills including the ability to generate alternatives, the capacity for using a rigorous and systematic design process, and the ability to visualize and depict solutions.  
This course operates as a laboratory for gaining experience with the design process and a setting for learning the key knowledge and concepts that contribute to the IT architecture design mindset.   Since the Howe School is oriented to practical applications and the development of professional skills, the course offers insights into how design is actually practiced in institutional settings and challenges students to improve their ability to communicate through presentations.
Through lecture, reading, extensive classroom discussion, participation in a group project, feedback and increasingly sophisticated design iterations, students will engage in an active inquiry about the topic – what makes one information systems architecture better than another in relationship to constraints and goals.


Relationship of Course to Rest of Curriculum
	Students should have had exposure to network architecture, data architecture, and application architecture prior to taking this course. This course will integrate material from all those courses, and from organizational behavior. Those earlier skills will be exercised in solving large scale problems.




Learning Goals

	By the end of this course:

· You will be able to generate many alternative designs for any given problem. 
· You will be able to explain the integration, or lack of it, in information systems.

· You will be able to evaluate different technical and organizational methods for integrating information.

· You will improve your ability to communicate in group and presentation settings.

· You will gain knowledge of how design is practiced in institutional settings.

· You will be able to determine which of a set of design choices better satisfies criteria and optimizes constraints.




Pedagogy

	It is expected that early in the semester, skills will be relatively unformed and that through feedback, demonstration and modeling, students’ skills will show significant improvement.  After foundational skills have been established, students will be graded against a standard that will continue to pose challenges.  In this way, students will move from a relatively easy standard, to a tougher one and finally, to a standard of rigor that represents professional quality output.  
Much as a craft apprentice starts his or her training to grasp essentials and then must produce a better and better product, so this course will elevate quality levels as the semester moves along.

You will  learn by doing: the assignments are important, and the more effort put into them, the greater your learning.



Required Text(s)
	Maier, M. and E. Rechtin (2000). The art of systems architecting. Boca Raton, CRC Press. (2nd Edition)


Readings
	Alexander, Christopher.  A City is not a Tree

http://www.rudi.net/bookshelf/classics/city/alexander/alexander1.shtml
Crowston, Kevin. A Taxonomy Of Organizational Dependencies and Coordination Mechanisms
http://ccs.mit.edu/papers/CCSWP174.html

W. Kunz and H. Rittel. Issues as Elements of Information Systems. Institute of Urban and Regional DevelopmentWorking Paper 131, University of California, Berkeley, Berkeley, CA, 1970. http://www-iurd.ced.berkeley.edu/pub/WP-131.pdf
Kruchten, Philippe, Architectural Blueprints – The 4+1 View Model of Software Architecture IEEE Software 12 (6) November 1995, pp. 42-50 http://www.cs.ubc.ca/~gregor/teaching/papers/4+1view-architecture.pdf
M. Bergman, J. L. King, and K. Lyytinen. Large-scale requirements analysis revisited: The need for understanding the political ecology of requirements engineering. Requirements Engineering, 7(3):152--171, 2002.

http://www.is-frankfurt.de/John_King/REJ-7-3%20HLR_Political_Ecology.pdf

J. Nickerson, Teaching the Integration of Information Systems, IEEE Transactions on Education, (49:2) May 2006, pp. 271-277. http://www.stevens.edu/jnickerson/IntegratingInformationSystems.pdf



Additional Suggested Reading
	Weinberg, G. M. (1975). An introduction to general systems thinking. New York, Wiley. (0r the 2001 edition from Dorset House.)

Carroll, John M. HUMAN-COMPUTER INTERACTION: Psychology as a Science of Design

Annual Review of Psychology Feb 1997, Vol. 48: 61-83.
Rittel, H. W, J. and Webber, M. M. (1973) Dilemmas in a general theory of planning, Policy Sciences, 4: 155169
Sullivan, K.J. et al., (1998) "Software design as an investment activity: a real options perspective,". http://citeseer.nj.nec.com/cache/papers/cs/3309/http:zSzzSzwww.cs.virginia.eduzSz~sullivanzSzTSE-paper.pdf/sullivan98software.pdf

D. L. Parnas. On the criteria to be used in decomposing systems into modules. Communications

of the Association of Computing Machinery, 15(12):1053–1058, Dec. 1972.http://www.xs4all.nl/~jgurp/homepage/publications

 HYPERLINK "http://www.xs4all.nl/~jgurp/homepage/publications/nwper2000_final_version.pdf" \t "_blank" /nwper2000_final_version.pdf
Alexander, C., S. Ishikawa and M. Silverstein (1977). A pattern language : towns, buildings, construction. New York, Oxford University Press.

Baldwin, C. Y. and K. B. Clark (2000). Design rules. Cambridge, Mass., MIT Press.

Barabasi, A.-L. (2002). Linked : the new science of networks. Cambridge, MA, Perseus Pub.

Bertalanffy, L. v. (1969). General system theory; foundations, development, applications. New York,, G. Braziller.

Carroll, J. M. (1995). Scenario-based design : envisioning work and technology in system development. New York, Wiley.

Ferber, J. (1998). Multi-agent systems : an introduction to distributed artificial intelligence. Harlow, Addison-Wesley.

Gamma, E. (1995). Design patterns : elements of reusable object-oriented software. Reading, Mass., Addison-Wesley.

Kennedy, J. F., R. C. Eberhart and Y. Shi (2001). Swarm intelligence. San Francisco, Morgan Kaufmann Publishers.

Lawrence, P. R. and J. W. Lorsch (1967). Organization and environment; managing differentiation and integration. Boston,, Division of Research Graduate School of Business Administration Harvard University.

Lawvere, F. W. and S. H. Schanuel (1997). Conceptual mathematics : a first introduction to categories. Cambridge ; New York, NY, Cambridge University Press.

Rosen, R. (1985). Anticipatory systems : philosophical, mathematical, and methodological foundations. Oxford, England ; New York, Pergamon Press.

Rosenschein, J. S. and G. Zlotkin (1994). Rules of encounter : designing conventions for automated negotiation among computers. Cambridge, Mass., MIT Press.

Shaw, M. and D. Garlan (1996). Software architecture : pespectives on an emerging discipline. Upper Saddle River, N.J., Prentice Hall.




Software
	For the creation of designs, any software can be used. Students in the past have found Visio useful, and its use is encouraged.


Assignments

	There are four individual posters due in the first 9 weeks of the course, and finally to be submitted November 10th as a portfolio  for evaluation. 

Each exercise will be discussed in two parts – the assignment will be given, students will post the designs in the next class for discussion, and the posters will be revised for the next class after that.
Grades will not be given on the posters until Nov. 10,  but you are required to bring the posters to class as they are assigned.
There is a group project due, which will be in the form of a poster and a design paper. This project will be due December 8th. 
The exam will contain multiple choice questions based on the lectures and the readings. In addition, there will be an open-ended design problem on the test. 
A grade of  C will be given for competency, and a B for mastery; the instructor considers  the grade of B to be a good grade and a grade the student can be proud of. Students are encouraged to learn for learning’s sake, and to view the grades as feedback. 



	Assignment
	Grade 
Percent

	Individual Posters
	50%

	Quizzes/Exams
	20%

	Final design
	20%

	Participation 
	10%

	Total Grade
	100%


Ethical Conduct

	In the academic tradition, students will cite all sources for ideas, acknowledging the contributions of others. This includes web sites and personal correspondence as well as books and journal articles. Students are expected to understand when to paraphrase and when to quote. Diagrams that are not your own creations should be used rarely if at all and should be cited if used. Forgetting a reference is not an acceptable excuse to this instructor, so please pay proper attention to recording your sources. Plagiarism has been discovered in the past by the instructor, and has been  penalized. The instructor would prefer students consider the course as an opportunity to generate original ideas.

The following statement is printed in the Stevens Graduate Catalog and applies to all students taking Stevens courses, on and off campus.

“Cheating during in-class tests or take-home examinations or homework is, of course, illegal and immoral.  A Graduate Academic Evaluation Board exists to investigate academic improprieties, conduct hearings, and determine any necessary actions.  The term ‘academic impropriety’ is meant to include, but is not limited to, cheating on homework, during in-class or take home examinations and plagiarism.“

Consequences of academic impropriety are severe, ranging from receiving an “F” in a course, to a warning from the Dean of the Graduate School, which becomes a part of the permanent student record, to expulsion.

Reference:  
The Graduate Student Handbook, Academic Year 2003-2004 Stevens

Institute of Technology, page 10.


	Content Themes

There are several main themes to the content in the lectures:

1. Differentiation and Integration

Lawrence and Lorsch wrote the definitive book on this theme called Organization and Environment: Managing Differentiation and Integration. Michael Porter expanded on this theme by creating a model for activities within the enterprise, and pointing out the need for linkages across many of these activities. Most recently, MIT’s Center for Coordination Science have created a handbook of ways such linkages can be put into place(See work by Malone, Crowston, Dellarocas). We discuss the business need for integration, so that students understand the complexity and importance of integration as a design goal.

2. Architecture in the Large

The best analogy for enterprise architecture is city planning. City planners don’t concern themselves with buildings – instead they focus on providing infrastructure and policies to encourage growth. Enterprise architects don’t focus on individual applications, but rather on the support that will allow new applications to be built and integrated. We will look at the lessons learned from centuries of city planning, such as H. Rittel’s definitions of wicked problems.  Most recently, many software designers have made use of Christopher Alexander’s approach to identifying patterns in the way towns are built. We will also look at computer science work in the field known as Programming in the Large. The goal is to help students gain an understanding of the scale of the enterprise undertaking, so that they are able to focus at the right level on the decisions that can guide future application developers and integrators.

3. Mechanisms of Integration

There are many different ways of achieving integration through technology, and these methods are rapidly increasing. We will look at both the old ones and the most current ones. Most importantly, we will make sure students really understand the basic distinctions, such as synchronous versus asynchronous mechanisms. C. A. Hoare in his work Communicating Sequential Processes shows how asynchronous mechanisms can be modeled by synchronous mechanisms, and this insight is key to an understanding the many new mechanisms we can now use. Students will understand all the current mechanisms, and will have learned a foundation that will enable them to quickly understand new mechanisms that will be invented long after the course is complete.

4. Reference Architectures

There has been a great deal of research done on creating reference architectures that can be used as the starting point for high-level design activity. Part of this work comes from academia, another part comes from industry consortiums. We will discuss both sets of work, and also discuss how reference architectures can be created for use within the enterprise.

5. Design Process

Students will have had experience with design prior to this course. But Enterprise Design requires another level of adeptness at generating alternatives and evaluating them against business needs. This process is best learned through practice, so in-class exercises and critiques are an essential part of the course.

Related to this is the question of creating an ongoing process for evaluating new technologies and evaluating architectural change. Students will already be familiar with IT governance issues, so we can build on this knowledge and discuss the specific problems inherent in an enterprise-wide effort to guide new application purchase and development

6. Representing Design

Complex enterprise architectures need to be specific enough to be useful by application designers, but also simple enough to be understood and articulated. Architects have a standard set of drawings that have specific purposes and meanings. Enterprise architects have many choices, but no clear set of guidelines. We will teach students how to represent an architecture in a useful and thorough way. We will also look at ways of describing architectures using formal techniques.

7. Cross-enterprise mechanisms

The integration of companies within an industry such as financial services is a problem similar to, but more complex than, the integration of divisions within a company. We will look at the issues that add complexity, such as security, legal liability, anti-trust considerations, and standardization. And we will look at how industries go about creating cross-company integration mechanisms. Students who really understand these issues will have an opportunity to participate in the many new efforts to coordinate more closely across company boundaries. Standardization and standards processes will be discussed.




Lectures
	Date
	#
	Modules
	Assignments Due
	Reading

	09/01/2005
	1
	Overview
	
	

	09/08/2005
	2
	General Systems Theory

Systematic Doubt
	Homework 1
	Rittel

Maier, 1, 2

	09/15/2005
	3
	Mechanisms of Integration
	Homework 1 v2
	Crowston

Maier, 3,4

	09/22/2005
	4
	Decision Making and design
	Homework 2
	Maier, 5,6

	09/29/2005
	5
	Social Networks
	Homework 2

v 2
	Maier, 7,8

	10/06/2005
	6
	OO and integration
	Homework 3
	Krutchen

Maier, 9,10

	10/13/2005
	7
	Politics of requirements
	Homework 3

v 2
	Bergman

Nickerson

Maier, 11,12

	10/20/2005
	8
	Exam
	Midterm
	

	10/27/2005
	9
	Resiliency Case Study
	Homework 4


	Alexander

	11/03/2005
	10
	INS Case Study
	Homework 4

v 2

Portfolio due
	

	11/10/2005
	11
	Standard making
	
	 

	11/17/2005
	12
	Emerging technologies
	Final project first draft
	

	11/24/2005
	 
	No lecture
	Thanksgiving

	

	12/01/2005
	13
	Summary
	
	

	12/08/2005
	14
	Final Presentations
	Final project due
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