CSE 403, Winter 2007
Final Exam
Due: Thursday, March 15, 2007, 12:00pm (noon)

Student Name:

Signature:

Roughly how much time did you spend on this exam? hours

* This take-home exam is open-book and open-notes.
* You must work alone on this exam and should notausemputer.
You arestrictly forbidden from discussing your answerswith another student.
» Write legibly and case-sensitively. Do not abbrevidava code. You don't need to writgport s.
You do not need to comment your code, except ifjtnestion says to do so.
» Several questions require written answers. Pleagkin yourself as clearly and concisely as yau ca
Long answers are not encouraged; try to find tiaeeg words necessary to fully explain your answer.
» This exam will not be accepted after the listed da above. Late exams will receive zero points.

Good luck!
Score summary: (for grader use only)

Problem Description Max | Earned

1| Lifecycle Models 15

2| Use Cases 20

3| Ul Prototyping 15

4| Object-Oriented Design 15

5/UML 20

6| Unit Testing 15
TOTAL 100
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Background:

For the rest of the exam, assume that you are wgrés the project manager for the TheirUW projeaci] that
you've been given the following specifications fyaar university "customers."

Dear Project Team,

We would like your team to build our new online dgat course registration systeifheirUW. We aren't
programmers, but we know what we'd like the sydieioio. Here are your specifications:

Students can log into the system using their netaiid password, and can then view their courses and
schedules, enroll in courses, drop courses, saegiiaeles, and pay student fees. The student3gattempts to

log in; if the student guesses their password neoblly 3 times, their account should be locked, dray'll have

to see an advisor in person to fix it. A studeant only be logged into the system from one placetahe. If a
student tries to log in from a second place atdhme time, the second login fails. The login ieritical
feature; if it doesn't work, the whole system cae'tused. We've been told that security is reaifyortant for
logins, so that nobody can access or change anstiliskgnt's personal information.

Once the student logs in to the system, we wamh tltesee a Ul where courses can be added, droppddso
on. Adding courses is the main reason studentslaglin to TheirUW. Without this feature the aders
would be swamped with students trying to add caunsanually.

UW policy says that students can only carry up Qocfedits per quarter, and can only be enrolledprto 5
courses at a time. We want it so that the studantview the course enroliment and see how mangr oth
students are taking the course. You can storectiuese data in one of those "Sequel" databased®n t
university's server. Students cannot add cour#tésfudl enroliment unless they have a special "adde" from
the instructor. (Some instructors give add codesiselves, and others ask their department adus@®vide
them.) Before letting the student into the clabg system should probably check whether they rieet
prerequisites to take it. We can provide your tedth a complete list of all courses and their prpiisites.

Can you also make the system maintain waiting fetsclasses and allow students to put themselvethe
waiting list for a full class, so that they will la@itomatically added if a slot becomes availabléfat would be
a great feature to have. A slot in a course caorbe available if the enrollment is increased a gtudent
drops the course. We want to allow students tp dourses usingheirUWwithin the first 10 days; after that,
they must see an advisor and receive special pgioniso drop the course. Not as many students ttedcbp
courses as add them, and students can also drogesdtirough their academic advisor. Currentlyaithasors
are handling all drop requests manually, and ttesehold us the load is pretty manageable.

We haven't got the schedule database working yetwb have a team of freshmen from the I-Schookimngr
on it. We assume it will be ready about halfwaptigh the quarter. So you should talk to themabse you'll
depend on their data fdrheirUWto view student schedules. For paying studert, figeu'll probably have to
come up with a secure way to read and validateitcoadd numbers, or take money out of Husky accaunt
That's easy to do with computers, right? Can yJleage figure that out for us? Currently the stislese their
telephone to handle fee transactions, but we thatuglould be nice to have that in this new onlgystem.

We have read that users don't like web apps tmaslawly, so we're hoping you can create a systeathwill
respond to all user actions within 4 seconds. d&base has just been upgraded, so we assumanthat
database query should return in under 2 secondiso, We received complaints that the last systéviyUW,"
was hard to use. So we'd really like your tearmoime up with a well-designed user interface thak$mice.

Your team will work on this project throughout th@-week winter quarter. We'd like to show a roughsion
of the system to the provosts by halfway throughdharter, and we really need it to be working wuithany
bugs by the end of the quarter so that we canialtijaunveil it for the students to add their sgricourses.

Sincerely,
Marty Stepp
President, University of Washington

20of 8



1. Software Lifecycle Models

Your customers in the university have asked yogive them a rough schedule that explains what tgsk3l
do during what time periods. In addition to theiritten instructions on the first page, they haeatsan
additional email that says they'd like you to ertmilevhat is done out in the "real world" at placastsas

Microsoft and Google.

What sort of development lifecycle will you use?h&V features will you attempt to implement durihg ten-
week project phase, and in what prioritized ordBriefly explain your decisions.
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2. Use Cases

Write a formal use cas#or the Add a Coursescenario for theTheirUW system to match the preceding
specifications. Include all the applicable elersesftformal use cases that we have discussed $8,&a& were
included in the use cases of your SRS.
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3. Ul Prototyping

One of your teammates made a mockup of what theiniteeface for adding a course might look like:

¥ Morzilla Firefox — o] x|
Fle Edit View Go Bookmarks Tools Help

s mstepp -

& -op- &= @ [ fie///c:/Documentses20andes205ettings/stepp/My%e2000cu v | © o [GL

TheirUW™ - Add a Course:

On this page you can add any course you like to your schedule. Type in the name of the department, course
number, and section number in the boxes provided, then click OK to add it. Click if you need to see a
list of departments and courses. Note that some courses have fees that apply when you try to add them.

Department: Course: Section:
Honors section?
I~ Yes
™ No
search ' TheirUW ¢ The Web
OK
4| | i
[ Done o [@[ adbock

Describe three specific problems with this Ul, ainaw your own sketch of a Ul that solves these lerob.
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4. Object-Oriented Design

One of your project partners has been working alesagn for the TheirUW system. He has emailed thau
following questions:

a)

b)

Should aSt udent object store a list of the student's courseshoulsl aCour se object store a list of
the course's students? Or both, or neither?

Right now ourRegi strati onSyst em class holds all courses and students, containtogit for
checking prerequisites, and has the methods fangduhd dropping a course. It also has the databas
connection logic right now. Is this okay?

Since there are different levels of students, welaren inheritance hierarchy. The superclass lectal
St udent, and the subclasses are calledeshman, Sophonore, Juni or, andSeni or. We were
going to add another subclass calie@ddSt udent ; is this the right design?

Right now theSt udent class has di spl ay method that prints out the HTML for the student®
displayed on the web site. We also have a sirdilapl ay method in theCour se class. Is this okay,
and should we adddi spl ay method to other classes?

Right now, theSt udent object talks to theRegi st rar object when it wants to send messages to a
Cour se object. TheRegi st rar object intercepts the messages and passes thamtalohe relevant
Course. The Course also sends messages to ®Regi strar object when it wants to access a
particularSt udent . What changes, if any, would you suggest todksgn?

How would you answer these questions? Support geaisions by citing relevant design concepts and
heuristics presented in the course.
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5. UML

Draw a_UML class diagrarfor the "model” portion of th&heirUW system. Draw all classes related to the
representation of the data and behavior of studedtsng/dropping courses. You don't need to show a
behavior related to the user interface or conngdtrdatabases.

Your diagram should show all relevant classes, oushfields, access modifiers, and relationshigsvésen
classes/objects with appropriate adornments ingorofML syntax. Follow appropriate object-orientdekign
guidelines as discussed in class, including usiegjgth patterns as appropriate. Make sure that gesign
accurately represents the major elements in the. spgou may add UML comments to your diagram if
necessary for clarification.
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6. Unit Testing

Write a JUnit test clas$or part of yourTheirUW system. Your test class should cover the follgwin
functionality:

* No student can hold more than 19 units or more sheourses.
* A student cannot add a course without satisfyihgfats prerequisites.

You should take into account the different typesuaft testing discussed in class as well as théowar
constraints listed in th€heirUWproject specification.
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