Software Engineering CSE442 / 542 (note: this syllabus should be used as a guide. The instructor reserves the right to make changes as the class unfolds and the situation warrants). This class is a combination of discussion topics and a team-based project. The class meets on Monday and Wednesday for lecture and discussion, and teams are responsible for meeting on Fridays in Baldy 19 to advance their projects. There is no lecture on Friday. Your grade is a combination of both class and project efforts.
Michael Buckley    645-4729
  mikeb@buffalo.edu
Class web site: http://www.cse.buffalo.edu/~mikeb click on CSE442 Fall 2011
Required Books - The Tao of Pooh by Benjamin Hoff - $10 or so. We will not be using this until the second half of the semester. Do not think this book to be trivial, it is important. 
Additional mandatory readings - will be handed out or published on the class web site. Most are a page or two. Please don’t ignore them. 
Required Software (As members of this class, you get a free copy of every product that Microsoft makes) - You will need Microsoft Project 2003 or later for the project planning phase, and Microsoft Visio (or any drawing package of your own choosing), to present your system architectures.  
The Project – our (very real) clients include:

· The Center for Handicapped Children, 80 Lawrence Bell Dr. in Williamsville NY. 
· Elderwood Skilled Nursing Facility, Maple Dr., Williamsville NY

· The Buffalo News, Main St., Buffalo NY

· Local volunteer firefighting organizations

· Women and Children’s Hospital, Bryant St, Buffalo NY

· Cincinnati Children’s Hospital Asthma Clinic
· The Buffalo Museum of Science, Best St. Buffalo NY

-
Buffalo Botanical Gardens, South Park Ave. Buffalo NY
Past projects have included:
· An augmentative talking device for the speech impaired
· A remote controlled wheelchair

· Full Internet surfing capabilities for quadriplegics

· Video classrooms for homebound and hospital-bound children

· Vital signs monitoring and locator for firefighters
· Intelligent buildings and obstacle avoidance for the blind

· A map-based community information web site

· Will involve meeting off-line with domain experts (domain is the deployment environment)

· Teams of 6-8 people / Collaborative among teams and with two research working groups

· Teams must create a web site to provide status and publish documents

Grading – this is tentative and will be adjusted based on how the teams and projects progress (i.e. we may choose to over-emphasize or de-emphasize certain aspects):

Class participation/homework/attendance (individual) 10%  - attendance is taken randomly throughout the semester, usually when the class looks empty.

Project Deliverables (team grade) 50% as follows:

   Preliminary Requirements List  (Phase 1)  - 10%


   System Specification - Requirements from the  customer perspective (Phase 2)  - 10%

   Initial design (Phase 3) - 10%

   Implementation/testing/Demo (Phase 4)
- 10%

Midterm exam (individual grade)

15%

Final exam (individual grade) 

25%

Peer evaluation (individual grade, decided by your fellow team members) 
10% 

An A-or B+ is NOT failing. It is an excellent grade in this course. To get an A in CSE442/542, you must do substantially better than what is asked-for. All grading for this course grants a C for answering the requirements, a B for showing a level of understanding, and an A for insight sufficient to apply the material to real life. If you do not add to your submissions with real-life examples based on experience or reading, you will get a very well-deserved B.
Peer evaluations have a direct effect on grades: every negative evaluation cost a single point out of 10, unless the negative evaluation is from a student who has more negative evaluations than you. If ALL team members grade a student negatively, no credit is given in the peer evaluation category. 

Late Penalty: no late assignments are accepted. To accommodate that very strict rule, ample time will be given for each assignment.

Topics:

Introduction 

The software development lifecycle, paradigms of SW Engineering, the Software Engineering Institute Capability Maturity Model, commercial clients, the government, MIL-STD, the contractor/client relationship, the Tao of engineering, eclecticism, software disasters, the 35 (or so) steps of software implementation, pre- and post-project assessment, great sources of errors

Software Analysis

Requirements specification, client needs, hardware study, data flow-oriented analysis methods, data structure-oriented analysis methods, object-oriented analysis methods, database requirements, user interface, software prototyping, system design

Software Design

Decomposing requirements into modules, encapsulation, reusability, coupling, cohesion, process identification, Data Flow Diagrams, operation-oriented data structures, types of modules, abstract data types, data flow-oriented design, data structure-oriented design, object-oriented design, information hiding, data abstraction, dynamic binding, polymorphism, objects, operations, messages, classes, subclasses, instances, inheritance, real time design, real time databases/operating systems, languages, global data, preliminary design document, detailed design document, program design language, stepwise refinement, program structure, modularity , Structure Charts, task synchronization, communications, interrupt handling, integration, performance, error handling, fault tolerance, incremental and evolutionary models, spiral models, risk analysis

Coding

Company and project coding standards, correctness, safety, abstraction, clarity, simplicity, maintainability, reusability, compiler efficiency, language features, go-tos, user-defined types, enumerated types, comments, layout, personal style, reviews, configuration management, change control, maintenance techniques, maintenance costs, maintenance side effects, reporting, record keeping

Project Management

Critical paths, budgeting, scheduling, revision impact, tracking, errors, quality assurance

Software Testing

Objectives, unit testing, complexity measures, test case design, path testing, boundary values, integration, debugging

ABET - Outcomes from the Accreditation Board of Engineering and Technology: this course produces the following traits in its graduates (ABET letter designation included)
c) an ability to design and construct a  hardware and software system, component, or process to meet desired needs, within realistic constraints such as economic, environmental, social, political, ethical, health & safety, manufacturability, and sustainability.

d) an ability to function on multidisciplinary teams.

f) an understanding of professional, legal, and ethical issues and responsibilities as it pertains to computer engineering.

g) an ability to effectively communicate technical information in speech, presentation, and in writing.

h) the broad education necessary to understand the impact of computing in a global, economic, environmental, and societal context.

k) an ability to use the techniques, skills, and modern hardware and software tools necessary for computer engineering practice.

