CSSE 575 – Software Architecture & Design
RHIT

Due 11:59 PM – Sat, Jul 2, 2011
Take-home exam 1.

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 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 - 3 sentences)
1.
I think the main reason software maintenance is harder than maintenance in the rest of engineering is that it has to work over a wider variety of conditions, many of which are not fully known to the engineers.  For example, for most products we don't study each location in great depth, where most of our systems go, and then rewrite the software just to send it to another average customer.  Yet, this is the way you would change a bridge design for a different site.  Instead, in software we send the same code out to a broad audience. No wonder it has problems and needs fixing and upgrading!  

Now, pick a different way that, in your opinion, software differs from other kinds of products.  Then defend that opinion, in about the length that I defended my opinion, above.  This should include explaining why your reason is more important than mine!
2.
How does refactoring interact with software's tendency to degrade over time, as it is enhanced and maintained?  Try to be specific as to what areas of the system are likely to be helped the most and the least by refactoring.  Pick a product scenario to help explain.  (Looking for 4-5 sentences.)
3.
Describe how you would decide whether or not to move a field to another class, when it is used by both that one and the one it's currently a part of:

4.
"Remove Control Flag" is almost the cornerstone of refactoring.  Why is this refactoring method so important?  What informal rule would you use, regarding when to try to remove these, or not?
5.
In the example of "Self-Encapsulate Field," below, describe what's going on and why it is an improvement in coding style:

[image: image1.jpg]private int _low, _high;
boolean includes (int arg) {
return arg >= _low & arg <= _high;
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private int _low, _high;
boolean includes (int arg) {
return arg >= getlow() & arg <= getHigh();

int getlow() {return _Tow;}
int getHigh() {return _high;}




6.
Both the "Replace Parameter with Method" refactoring and the "Introduce Parameter Object" refactoring recommend things to do with parameters.  When would you use each of these (in contrast to one another)?

7.
"Extract Superclass" is so desirable, it's tempting to use it in situations that are almost right for it.  For instance, consider the following:
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Here, Employee and Department both have an AnnualCost and a Name.  Yet almost everything else is different!  Is that enough to give them the Party superclass shown?  Argue both directions - why, and why not?

8.
What's in a Deployment Plan, and what picture do you always see in this plan?  In many organizations, developers don't see this plan for each installation - it's the job of a site systems engineer to work on that with the customer.  Argue that more involvement by developers would benefit the developers' own work, and their system, and not just slow them down from developing new things:
C.  Questions - Problem Solving (include figures and explain them in a few sentences)
9.
Pick some real coding from a program listing you are working on, and draw a Flow Dependence Graph for some non-trivial method.  Include the code, so I can verify what you did:

10.
In a program of your choice that you work on, show how refactoring to move a method, from one class to another, would improve the reusability of the system:
Put your .doc file in the Angel drop box provided by 11:59 PM, Saturday, July 2.  (I may use Word’s change mode to comment and grade it.)

