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Introduction:

This document describes a sequence of graduate courses that cover software design issues. The sequence provides a thorough preparation for students intending to work in industry as software developers and software architects.
  I recommend that students enrolled in an 18 month Master of Science program take them in the following order:


CSE681 Software Modeling and Analysis

Fall 
first year


CSE687 Object Oriented Design


Spring 
first year

CSE775 Distributed Objects


Spring 
first year

CSE686 Internet Programming


Summer first year


CSE776 Design Patterns



Summer
first Year 


CSE778 Advanced Windows Programming

Summer first Year


CSE784 Software Studio



Fall
second year

CSE 681 – Software Modeling and Analysis (Fall Semester only - formerly CSE691)
The main focus of this course is the relationship between software architecture and the platform used for implementation.  We will use the .Net platform for most of our discussion, occasionally dropping down to the Win32 layer.  A major theme is the representation of software and software systems with means other than code.  Covers modeling architecture, design, and implementation using:

1. data flow diagrams, object oriented structure diagrams, petri nets, and other diagramming tools

2. analysis tools, e.g., linear-vector space ideas applied to graphics programming, probability and difference equations for queuing analyses, and common-sense engineering methods to analyze the performance of concurrent, message-driven systems

3. multi-threaded programming including contention issues.

There will be several programming projects and one fairly major final analysis project
.  I expect that students will have a working knowledge of C or C++.

Class Texts used Fall 2001:

· Programming .Net, Jeff Prosise, Microsoft Press, 2002
CSE 687 – Object Oriented Design ( offered Spring Semester only)

Design and implementation of object oriented programs using C++.  This is an intensive course covering the design strategies used in object oriented design and essentially all of the Standard C++ Programming Language, including the standard library.  Four or five design and implementation projects are required which are progressively more challenging.  A lot of work outside of class is expected.  Students that complete this course with good grades will have the skills to work in almost any commercial or industrial organization in this country.  I expect that students will already have a good working knowledge of C.  This course is significantly more challenging than the usual undergraduate course in C++.

Class Text:

· The C++ Programming Lanaguage, Third Edition, Bjarne Stroupstrup, Addison-Wesley, 1997

· The C++ Standard Library, Nicolai Josuttis, Addison Wesley, 1999

· Instructor’s notes, available from the Copy Center in Marshall Square at the beginning of the Semester.

 CSE 775 – Distributed Objects (offered Spring Semester only – formerly CSE791)

Design and implement software components that use the .Net Object Model and the Component Object Model (COM) supported by Windows operating system.  Students will develop programs composed of binary compatible components, distributed applications, and activeX and .Net controls.  We cover the .Net and COM technologies in detail, develop distributed systems, and also do some windows programming.  Three or four ambitious software development projects will be required.

Prerequisite:
CSE 687 (may be taken concurrently).

Class Text used Spring 2002:

· This text will change in Spring 2003

· The COM and COM+ Programming Primer, Alan Gordon, Prentice Hall, 2000
· Instructor’s notes, available from the Copy Center in Marshall Square at the beginning of the Semester.

CSE776 – Design Patterns (offered Summer Semester only – formerly CSE791)

This is a seminar course based on the book “Design Patterns”.  It is intended to provide a sophisticated look at Object Oriented Design methods with the emphasis on conceptual understanding rather than a lot of software development projects.  Students will do several presentations and write a small amount of code to support each presentation.  This work is conducted in teams of two students each.  The students and I jointly lead a discussion of each pattern following its presentation.

Prerequisite:  CSE 687

Class Text:

· Design Patterns, Gamma, Helm, Johnson, Vlissides, Addison-Wesley, 1994

CSE 778 – Advanced Windows Programming (offered Summer Semester only – formerly CSE791)
This course is conducted in seminar fashion in the teaching laboratory in Link 010.  Four projects will be assigned at the beginning of the summer session.  There usually are ten projects distributed, but each student is only required to complete four.  Topics covered include .Net Winforms, MFC library, windows architecture, Graphics Device Interface, common controls, activeX controls, .Net controls and Explorer controls, bitmaps, property sheets, toolbars, and status bars.  Projects will require knowledge beyond the simple use of application and class wizards.

Each week students will make presentations on WinForms with C#, assigned from the class Text.  They will be expected to make good use of presentation equipment in the laboratory to enhance their presentations.  The instructor will make a presentation on an MFC topic each week.  The remainder of the period will be used as a laboratory for individual and group work on projects with informal presentations as needed by the instructor on specific windows programming topics.

Prerequisite:  CSE 687

Class Texts:

· Programming Windows with C#, Charles Petzold, Microsoft Press, 2002

· Programming Windows with MFC, Jeff Prosise,  Microsoft Press, 1999

CSE 686/891 - Internet Programming (offered Summer Semester only – formerly CSE691/891)

This course is conducted in the teaching laboratory in Link 010. It is concerned with programming models for web clients and servers. A web client may be a browser, but could also be a custom application. We will discuss browser and server object models, tagged languages, with emphasis on HTML, XML, SOAP, ASP.Net, ADO.Net database connectivity, and .Net remoting. Each class is four hours, consisting of about two hours of lecture and the remaining as a programming lab.  A final project will be assigned for CSE686, and a more challenging project for CSE891. 

Prerequisite:  None for CSE691. CSE687 is required for CSE891. 

Class Texts: 

· There will be a new text for 2003

· C# .Net Web Developer’s Guide (tentative choice – this may change)
· Instructor’s notes

CSE 784 – Software Studio (offered Fall Semester only)

This course includes a major software development case study:

1. Students will acquire tools and skills to perform critical analyses of software systems including architecture, design, implementation, test, and documentation.  They conduct just such a critical analysis on one of their own projects as a take-home midterm examination, using tools discussed in class..  

2. In second half of the course the class develops together a single major software application, writing specifications, design documents, a test plan, and the software.  The result is subjected to a qualification test with me as the last activity in the course.  Students are assigned roles (project manager, software architect, team leader, or team member) and are expected to manage and successfully execute the project with only a small amount of guidance from me.

Prerequisites:
CSE 687 or CSE 691 (may be taken concurrently with CSE 691).  Students are expected to have significant skills with the C or C++ Languages.

Class Texts:

· Software Project Survival Guide, Steve McConnell, Microsoft Press, 1998
· Mythical Man-Month, Anniversary Edition, Fred Brooks, Addison-Wesley, 1995
· Instructor’s notes, available from the Copy Center in Marshall Square at the beginning of the Semester.

� We have gotten a lot of feedback from both former students and employers that this sequence does in fact provide excellent preparation for work in industry.


� Projects, in prior years, have included developing the architecture for (1) an air traffic control system, (2) a distributed software repository, and (3) a distributed collaboration system.





