“Exam” for Senior Project Spring 2002

| >>> SOLUTIONS <<< |

Welcometo your 10% exam for Senior Project. Thetimefor thisexam is 60 minutes. The exam is open book and notes, but you may
not receive or give help from or to another person. Carefully follow instructions. If a question states to “ State your answer in two
sentences.” this means that only the first two sentences of your answer will be read and graded. 1f you copy the answer directly out of
the textbook (or some other source), be sure to properly “quote’ the answer (otherwise it is assumed that any answer is given in your
own words). There are 8 questions, each one worth 12 points (there are 4 points in this exam just for filling-in this cover sheet and
submitting it on top of your answer sheets). Answer problem#'s1, 3, 4,5, 6, 7, and 8 on a separate sheet of paper for each problem,

answer problem #2 on this page.
Problem #1
Answer the following questions about the product devel opment process...

a) Give the product development process “flow chart”.

Requi renents -> Specification -> Design -> I nplenentation -> Test -> Manufacture ->
Distribution -> Maintenance -> End-of-life. Feedback from Test to Design (verification)
and Test to Requirenents (validation).

b) Give three reasons that teams are used in industry

Here are five reasons...
1) Mnimze effects of people |eaving
2) Prevent “blackmail” by a single indispensabl e person
3) Allow for a balancing of skills
4) Allow for training (apprenticeship style)
5) Synergy of nultiple brains

¢) Describetheidea programming team as envision by Brooks in The Mythical Man Month

Chief programmer, co-pilot to chief programmer, admnistrator, editor, secretaries,
toolsmth, tester, and | anguage (al so spec) |awer

Problem #2

Fill-in the blanks (one word per blank unless otherwise stated).

a) Every measur abl e aspect of a“device” should be covered in the specification

b) A specification must be t r aceabl e to the requirements

c) A great generic (not specific) example of aspecificationis ast andar d

d) A design needsto convey what arethei nput s, out put s, dat a, and

transformati ons on the data (al gorithns) (thelast blank isaphrase).

€) Verification — Doesit “work” as described inthespeci fi cati on.

f) Validation — Doesit “work” as described in ther equi r enent s.

g) Each test casein atest plan must bet r aceabl e to both the specification and requirements documents

h) In Hungarian notation (used by M cr osof t ), the variable namei Count er denotesani nt eger typevariable



i) The second dlide (or somewhere close to the second dide) in a presentation should be an acknow edgnent s slide
j) Thefirst sections of aresume (after your name and contact information) astaught in this classareobj ect i ves,
education,skil | s,andexperi ence.

k) A pressrelease must cover the“5W'sand 1 H”. Givethe5 W’sand 1 H: Who, What , Wher e, When, Why, and How.

Problem #3
One of your final deliverablesisaposter. Answer the following questions regarding posters.

a) Sketch the basic layout of a poster.

A poster layout is...

Left side should have probl em statenent and requirenents.

Ri ght side should have specification and design / inplenentation.
Center top should have title, contact, and acknow edgnent i nfornation.

Center bottom should have visuals (pictures, graphs, etc.) references in the
problem requirenments, etc.
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b) What isthe rule on “ artistic embellishments’ in the poster (also presentation slides)?

Are you an artist? |Is this art class? If the answer is “no”, then that too is the answer
on any artistic touches (such as fancy backgrounds, filigreed borders, and so on). Art is
“fluff” in an engi neering presentation.

¢) What isagood rule of thumb for font and picture sizes?

The poster should be readabl e and understandable froma few feet (say, three feet away).
Thus, font size 18 or 20 points is probably good. 10 points is surely too snmall and 48

poi nts surely too |arge.

Problem #4:

What is the mythical man month (as described by Brooks)? Describe how adding people to alate project will usualy make it even
later. Bevery precise and complete in your answer. Do not simply write your answer as a restatement of the question.

Cost varies as the product of men (of either gender) and tinme, however progress does not.
Only if a job can be partitioned with no conmuni cati ons between people, can nmen and nont hs

be interchanged. An exanple: picking cotton. |If comunications is required or if a task
has a sequential conponent (classic exanple of sequential: “the bearing of a child takes
nine nonths, no matter how many wonmen are assigned” - Brooks) nen and nonth do not

i nterchange. Progranm ng has both sequential aspects (e.g., debugging) and comuni cati ons
bet ween t eam nenbers of interfaces and other technical matters. Thus, by addi ng people to
a project where communications is required, the overhead from the additional
conmuni cati ons nmay exceed the productivity gain causing forward progress to be further
reduced.

Problem #5:

In The Mythical Man Month, Brooks discussed aristocracy versus democracy asit appliesto devel oping computer programs. Describe
when and where “aristocracy” should hold and when and where “democracy” should hold.

In the chapter “Aristocracy, Denobcracy, and System Design” Brooks discusses that there
should be few architects (the aristocracy that mnakes design decisions that |ive |onger
than an inplenentation and that nust be controlled), but inplenmentation should be
denocratic where many skillful mnds can contribute ideas and technical brilliance.



Problem #6:

In The Mythical Man Month, Brooks says “Beyond craftsmanship liesinvention, and it is here that lean, spare, fast programs are born.
Almost alwaysthese are the result of strategic breakthrough rather than tactical cleverness.” What is meant by this? Give an example.

In the chapter on squeezing ten pounds in a vice-pound sack Brooks describes that a
strategi ¢ breakthrough can be a new algorithm For exanple, an Q' nlog(n)) sort instead of
an Q(n?) sort. Tactical cleverness nmight entail assenbly |anguage tuning parts of a Q(n?

sort, but this will never beat an even poorly witten Q' nlon(n)) sort for any interesting
size of n.

Problem #7

List five significant things you have learned from the guest presentations. Each item listed should not exceed four sentences and
should be for a different presentation (i.e., you may not list multiple items for a single presentation). Frivolous or trivial answers will
not be accepted (for example, stating that you learned that Sonny’s BBQ is test marketing pulled pork in their restaurantsis NOT a
good answer). Be sureto identify the speaker and/or company in all cases.

To be graded individually.

Problem #3

Answer the following questions to help me & (please try to write thoughtful and nor-trivial answers)....

a) Describe one good thing about this course.

To be graded individually.

b) Describe one bad thing about this course.

To be graded individually.

¢) Describe how to correct the “ bad thing” you described in (b).

To be graded individually.

d) State at least two things you have learned in this course.

To be graded individually.



