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Great Software
ey e BOGINS Here

Sue, but since I started using
OOA&D, I'm just a new man... a
new man, I'll tell youl

So how do you really write great software? It's never easy
trying to figure out where to start. Does the application actually do what

it's supposed to? And what about things like duplicate code—that can’t be
good, can it? It's usually pretty hard to know what you should work on first,
and still make sure you don’t screw everything else up in the process. No
worries here, though. By the time you’re done with this chapter, you'll know
how to write great software, and be well on your way to improving the way
you develop applications forever. Finally, you'll understand why OOA&D is a

four-letter word that your mother actually wants you to know about.

this is a new supplement



well-designed apps rock

— Short Answers

B.
C.
D

1. Name three software products that you think are great software. The products can be individual
programs, applications that consist of many programs, web-based systems, or anything else
that is primarily made up of software. Answer the following questions for each of the products:

A

Why do you believe it is an example of great software?
Who is the customer?
How does the software do what the customer wants?

How do you know the software is well designed, well coded, and easy to maintain,
reuse, and extend? Provide details if possible.

2. Name three poor (okay, horrible) software products. For each of them explain why they are so
bad. Do you think your classmates would agree with you? Why? What about your instructor?
Why? What about the developers of the product? Why?
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3. One purpose of any model is to convey information about a system. “We build models to
communicate the desired structure and behavior of our system. We build models to visualize
and control the system’s architecture. We build models to better understand the system we
are building, often exposing opportunities for simplification and reuse. And we build models to
manage risk.” [Booch 2005, p. 4]. That’s quite a mouthful. We build models for almost anything
that’s complex and requires a lot of people to understand how things go together. Name three
things besides software systems where models are used to express the design and structure.

4—. What do you think makes a good model? (Well sure, the Victoria's Secret models, Fabio, and all of the
other “beautiful people,” but we're talking about science and engineering here.) Can you name some
characteristics of a model that make it good? That is, what are things that good models have in common?
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5. A model should contain only the information that contributes to understanding. In software, class
diagrams are part of models using the Unified Modeling Language. Look at the classes in the
class diagrams for Rick’s Guitars on page 3. What do you think the programmers wanted to
show Rick in these diagrams? Do you think there is too little or too much information here? How
would you change them to make them serve their purpose better? (That is, of course, unless

you think they’re just right—in which case you can go to the next question and get a grade of “L”
for being lazy.)

6. Good programs should be readable. There are many things that go into making your software
readable. One of them is to have a coding style. For this course, every student and team
should adopt a consistent style. There are several proposed coding styles for Java and other
languages like C++. Find one that meets your needs and either accept it as it is, or amend it to
fit your particular style. Which one did you choose? Where did it originate? Why did you choose
this particular one? Does the style include comments?
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7. Good programs should be documented. Writing good, meaningful documentation is a skill that
any good software developer should possess. Learning to write good documentation requires
practice, like any other type of writing. Can you define some guidelines for writing good
comments in your code?

8. Can you find an example of code that has excellent documentation? What makes it so good?
What about code that, although it is commented, is poorly commented? What makes it so poor?
What is the difference between the two?
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9. See if there are tools for processing comments in your code. If there are, install them on your
computer and learn how to use it.

10. We said that great software is well designed, well coded, and easy to maintain, reuse,
and extend. That's quite a bit of responsibility to put on the poor programmer. The first thing
you need to know is what all of that means. By the end of the course you should know much
more about these things than you do now. If not, ask for your tuition back. For now, though,
write down what you think each of these terms means with respect to software. Can you give
examples of each of these attributes?
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11. Draw a class diagram for the final search tool for Rick’s Guitars. The diagram should
include all of the classes that participate in the solution and show only the information that
helps the reader understand the design.

12. Add some comments to your class diagram from the previous problem to describe the purpose
for each class. You'll need to do a little research on how to show comments in UML diagrams.
There are at least a gazillion web sites with information on how to do this.
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13. Objects should have state, behavior, and identity. The state is the set of values that an object’s
properties contain. The behavior is the set of operations that an object can perform. The identity
is some way of telling one object from another. Classes do not have identity, but they do have
properties and behavior. Look at the Guitar class in this chapter and describe its behavior.
There doesn’t seem to be a lot of real behavior. Isn’t Guitar just a data structure?

14. What would be wrong with removing the methods in the GuitarSpec class that simply return a
property’s value or set the value of a property and making all of the properties public? Can you
think of an example where a property of the Guitar would need to be a computed value?
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15. The Inventory class we ended up with for Rick’s Guitars in this chapter is woefully incomplete for
a real inventory application. What's missing?

16. If you are a Java programmer, you probably know that versions after 1.4 allowed “generics” in
the language. (If you are a Java programmer and don’t know this, you'd better go check them
out then come back.) Where in our final version of the application in this chapter could you use
generics, and what value would they add?
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17. In order to make great software maintainable, you have to make it testable. Look at the last
version of the Rick’s Guitars application. What unit tests might you want to write? What ones
can't you do with the current code base and why?

18. We changed the properties of guitars in the inventory application from strings to enumerated
types. What other choices could we have made? What are the advantages and disadvantages
of the different choices?
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19. The initial implementation of the Guitar class has very little behavior. Is there any reason for
writing a test for it? Explain your reasoning.

20. Rick’s inventory application maintains the inventory as a linked list of guitar objects. Is this
a good choice? Why or why not? How would you change it if you could? Explain the design
decisions that lead you to your choices. (This is an important part of being a good designer. You
should know why you do things and not do them just because you can.)
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21. Speaking of lists, notice when we changed the application to return more than a single guitar
(page 21), we had it return a List. Is this a good choice? What other choices are there?

22. There are several choices you could have come up with for the answer to the previous question.
Here are three possibilities, including the original choice of List. Which do you think is the best
choice and why? (Hint: think about the flexibility of your application.)

A, List
B. Guitar[]
C. Collection<Guitar>

Notice that when we search inventory for guitars that match a given specification, we return
a List of guitars. There are many programs that would return an array of Guitars. That is, the
signature for Inventory.search would be:

public Guitar([] search(GuitarSpec);

What are the advantages and disadvantages of this? What would you choose?
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Get the code for the completed application in this chapter (ricks-Guitars-final.zip) from the
downloads on the Head First Labs site for the book (http://www.headfirstlabs.com/books/hfooad/)

Use Javadoc to add meaningful comments to the Java code. Reformat the code to fit your
coding style.
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Good programmers should know more than one programming
language. Can you write the search tool for Rick in C++ or C#
(or any other object-oriented language you might be using)?
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The test programs we used in this chapter illustrate that the code works, but
they are not the best way to write tests. Good programmers are good unit
testers and they use good unit testing tools.

Java programmers use JUnit (http://www.junit.org/index.htm) or one of its
extensions. If you are writing in C++, you might use CppUnit (http://cppunit.
sourceforge.net/), and if you are writing in C#, look at csUnit (http://www.csunit.
org/). See Leftovers #8 on page 570 for some information on JUnit.

Write JUnit tests for the final code for Rick’s Guitars. Write as many tests as you
can without modifying the application code. How many tests did you write?
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Modify the code from the previous exercise to add the tests
needed to make the application fully testable, and test it.

Look at the answers to question 19, if you answered it.
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If you can find a code coverage tool for your code, see how well your tests from the previous
Ny exercise cover the application code.
oRCISe

Can you get 100% coverage for your application? If not, why not?
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Based upon your answer to question 17, modify the final version
of the code for this chapter to use Java 5 generics.

Write tests to make sure your code works.
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Modify the inventory application so that it loads the inventory from a file on disk and saves it
back to disk. Add unit tests to your test suite to convince yourself (and your instructor) that
your code works.
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y If you answered question 21, make the changes to the
application and write tests to test the new code and ensure
that you didn’t break any existing code.
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