CSSE 574 – Software Architecture & Design
RHIT

Due 11:59 PM – Wed, Feb 23, 2011
Take-home exam 2.

A.  Instructions
Please take 2-3 hours for this exam – honor system.  It’s open book. (And you can look things up on the Internet, etc., if you like!)  I’m looking for maybe 2-3 pages typed, single spaced, in addition to the length of the questions and probably a bit more for the figures in the second part!  Add your answer by typing under each question.

On each question, put some depth.  I hope to see a representation of your own thinking, like applications of the ideas, beyond what’s in the book.

B.  Questions - Short Answer (typically 2 - 5 sentences)
1.  Key to the course - indirection? Argue that indirection is the most important part of OO design, and can explain most of the other patterns and good OO practices.  (Good answers will include why indirection is at the heart of all these things.)
2.  The other key to the course?  Decide for yourself what the next most important underlying OO design principle is, and describe why it would be in the same general category of importance as indirection.  Your choice should relate both to OO practices in general and also to many of the patterns we studied.
3.  Ongoing Domain Modeling:  Larman specifically recommends revisiting the domain model after you have done a couple iterations of development, refining the domain model with its own class hierarchies, abstract classes, associations, composite properties, attention to changes over time and other states, roles, etc.  Describe the story you would tell your management, as to why the designers suddenly had stopped their forward progress on the project, and returned to refining their model of the whole domain! 
4.  GoF Pattern Comparison:  Some of the Gang of Four patterns seem very similar.  Take Façade, Proxy, and Adapter, for instance.  Explain what is different about these three (each one versus the other two), and how you'd decide which one to use where.
5.  Architectural Styles:  The pipe-and-filter style was cited as being one where the idea of "layers" is a poor fit. In pipe-and-filter, the design's components apply successive transformations to data, which is passed along from one component to the next.  What is it about this design that makes a layered architecture a really BAD idea?
6.  Who should be a software architect:  Bass's definition of architecture makes the role of architecting sound very technical.  However, we claimed that the job is about half social, not just technical.  In what activities do the architect's social skills contribute to the success of a project?
7.  Case Studies:  The value of these is in discovering what was behind the successes and failures of others' work, so you don't have to repeat their on-the-job learning.  In Bass's Flight Simulation case study, which we may be discussing in class week 10, the software designers had to put together a massive, real-time system which had to emulate reality precisely, in order for the system to be of value to the pilots it trained.  Explain what the designers did on this huge project, which allowed code from a large number of separate contractors to integrate well into the whole system:

C.  Questions - Problem Solving (include figures and explain them in a few sentences)
8.  Activity diagrams:  Do a 1-page activity diagram for some interesting part of your project, a figure which actually would be useful in showing how the algorithm works.  Try to make it one where a variety of features of these diagrams are shown, such as swim lanes, processes diverging and converging, and events starting new threads.  Explain the key events that are shown.
9.  Performance:  Pick an aspect of a system, whose inner workings you are familiar with, where performance is or was a concern.  Describe this situation verbally, and put into a scenario like Bass uses.  Draw an appropriate UML figure describing what's happening, and add a short explanation.  Of Bass's two general remedies - fixing resource consumption or reducing blocked time, describe which one you would look at first, and why.  Try to explain, in terms of Bass's Ch 5 performance discussion, what specific tactics would be worth trying!
Put your .doc file in the Angel drop box provided by 11:59 PM, Wednesday, February 23.  (I may use Word’s change mode to comment and grade it.)

