CS3733:Software Engineering— B00

Final Exam
Question | Poss.Points| Grade

1 15

2 10

3 20

Name: 4 15
5 24

6 16

Total
| ExtraCredit | 3

Answerall questiondn the spacegprovided on this exam. If you needadditionalspace getblank paperfrom the
professorClearlylabelall answersn additionalsheetawvith their correspondingjuestionrnumber

1. (15 points) For eachof the following setsof dataand operationsjndicatewhetherthey would be mostappro-
priatelygroupednto aclassor into a subsystem.

(a) A filesystemcontainingfiles anddirectories with operationgor finding pathsto files, finding files con-
taining certaindata,andmoving files betweerdirectories.

(b) Employee recordscontainingname position salary, office, and extension with operationsfor assign-
ing offices, computingwagesbasedon hoursworked, and askingwhetheran employee hasa particular
position.

(c) Hashtableswith the operationsof associatinglatawith keys, retrieving data,andrunningsomefunction
on every dataassociatedth a givenkey.

2. (10 points) Statetwo advantageof the visitor patternover the interpreterpatternfor implementingsoftware
designs.



3. (20 points)In class,we discussed very simplemodelof searchenginesn which the enginesearched setof
URLs for desiredkeywords. This modelis too simplistic becauseeal enginesdon'’t searchthe web afreshon
eachquery Insteadthey maintaindataon which wordsappeaiin which documentandreturnURLs basedon
thatdata(this is why searchenginessometimeseturnstalelinks). Ratherthanmaintainthis informationon all
words,the engineselectscertainwordsas“interesting”, and only matcheghosewords(this preventssearches
from consideringwordslike “the”, “an”, etc). A morerealisticdatamodeland operationdor searchengines
would be asfollows:

DataModel:

e A URL is astring.
A wordis anidentifier.

Theinteresting-vordsis a setof words.

A queryconsistf a setof wordsandallist of URLs thatsatisfythe query(assumall queriesare“and”-
gueriedfor this problem).The URLs arein decreasingrderbasedn the numberof matcheghey contain
for thewordsin thequery

A match-entnjndicateshow mary timesaword appearsn adocumentlt consistof aninterestingword,
aURL, andanumber

A match-tablas a setof match-entries.

A seed-databassasetof URLSs (theseURLs have beenusedto createthe match-tableandcanbeusedto
re-creatéhetablesin casethe searchenginecrashes).

Operations:

e create-query list-of-words — query
Createsa new queryfrom wordsenterecdby the userbut doesnot searchtheengine.

e seach-on-query. query— query
Createsa new querywhich updateghe URLs from theinput queryto reflectthe wordsin theinput query
basedn the matchtable(this supportsaddingnew wordsto a queryandrefiningthe search).

e update-query list-of-wordsquery— query
Adds additionalwordsto an existing (alreadysearchedyjueryandrefinesthe satisfyingURLSs according
to thenew words.

(Questionon next page)



Answerthefollowing questionson this datamodelandsetof operations:

(a) (10 points)Statethree(plausible)invariantson this design.

(b) (10points)For eachoperationproposeeithera pre-conditionor a post-conditiorfor it (statewhethereach
is apre-or post-condition).



4. (15 points) While writing a simple adventuregamecontainingcharacterdrom fairy tales, you develop the
following definitions:

(definecharl (interface () kis9)

(define character
(classk object%(charl) ()
(public (kiss(lambda () this)))
(sequencdsuperinit))))

(definePrince
(class: character () ()
(sequencegsuperinit))))

(definePrincess
(class: character () ()
(sequencgsuperinit))))

(defineFrog
(classk character() ()
(override
(kiss(lambda () (male-objectPrince))))
(sequencdsuperinit))))

Your friend wishesto extendthe systemin two ways: (1) adda new kind of characte(Wizards)and(2) adda
new operationcarry, throughwhich charactergancarryasingleobjectthroughthegame.Yourfriend proposes
thefollowing codefor theseextensionsandclaimsthatit will never generate run-timeerror.

(definecharcarryl (interface (charl) carry))

(definePrince/Carry
(class Prince (charcarryl) ()
(private (carrying #f))
(public (carry (lambda (item) (set! carrying item))))
(sequencdsuperinit))))

(definePrincess/Carry
(class Princesg(charcarryl) ()
(private (carrying #f))
(public (carry (lambda (item) (set! carrying item))))
(sequencgsuperinit))))

(defineFrog/Carry
(classt Frog (charcarryl) ()
(private (carrying #f))
(public (carry (lambda (item) (set! carrying item))))
(sequencdsuperinit))))

(defineWzard
(classk character(charcarryl) ()
(private (carrying #f))
(public (carry (lambda (item) (set! carrying item))))
(sequencdsuperinit))))

Is your friend’s claim thatthis codewill neveryield arun-timeerrorcorrect?Eitherexplainwhy it is corrector
provide aschemeexpressiorthatwill yield anerrorandstatewhatspecificerrorwill arise.

Extra Credit (3 points): Yourfriend's codeduplicatesalot of codeacrosghe classextensions How couldyou
have written this code withoutmodifyingyour original code to sharetheduplicatedcodeacrosghe extensions?



5. (24 points)Yourcompaly is providing aserviceto helppeoplestayupdatednthescoreof theirfavorite sports
teams.Your initial datamodelsaysthata gameconsistsof two teamsandtheir scoresthata game-rosteis a
setof gamesandthatawatch-seis a of teamshata particularpersorwantsto track.

Your initial implementatiorcaptureseachteamandits scorein alist andusesa structureto groupteamsinto
matchesasfollows:

(define-struct game(team1team3)

(definesample-oster
(list (male-gamd(list "braves 3) (list 'cubs 5))
(male-gamg(list "yanks 4) (list 'mets 6))
(male-gamg(list 'astros 10) (list *padres 3))))

Youwrite thefollowing codeto displayscoredor gamesdnvolving teamsthata personwantsto track:

;; display-wattes: game-psterlist-of-symbol— void
;; displaysscoreof eachgamein which oneof theteams
;; iIn thegameis in thelist of teamsto watch.
(definedisplay-wattes
(lambda (todays-gamewatct-team$
(cond [(empty?todays-gamésvoid]
[else
(let ([game(firsttodays-gamey)
(if (or (membeifirst (game-teamyjamg) watch-teams
(member(first (game-team@amg) watc-teamy)
(display-scoe (first (game-teamfjamg)
(first (rest(game-teamyamg))
(first (game-team@ameg)
(first (rest(game-team@ame)))
void) ;; no elseclausefor theif expression
(display-wattes(resttodays-gamesvatch-teams)])))

;; display-scoe : symbolnumbersymbolnumber— void
;; printsout theteamnamesandscorefor a particulargame
(definedisplay-scoe

(lambda (teamlscorelteam?2score?)

(printf ““a: "a™n"n" team1 scorl)
(printf “~a: "a™n” team2 scor?)))

Usersof your serviceaskto alsoseestatisticsaboutthe gamegsuchasbattingaveragedor playersin baseball,
yardsrushedin football, or setpointsin tennis). You needto extendyour softwareto supportthesestatistics.
You have alreadydecidedo changaherepresentationf eachteamin agameto a classthatcontaingheteams
name score,andstatisticswith all neededyetters.

(a) (12 points) Which portionsof the above codewill needto changewhenyou switch to the class-based
representatiofor eachteam?(draw boxesaroundthe expressionghatneedto changeyour boxesshould
containonly expressionghatneedto change).



(b) (12 points)How could you have written the original codeso that you would not needto edit it to make
this changenow? (You mayeitherrewrite the codeor describenow the revisedcodewould differ from the
original, but be precise!)



6. (16 pts) This classhasbeendiscussinggomponent-basesbftwareconstructionjn which programmerpackage
codeinto componentgunits,in our terms)with well-definedimportsandexports. For this questionassumeall
componentodeis distributedin compiledform (akaobjectcode). Thus,programmersisingcomponentsnust
treatthemasblack boxeswhich they cannotaccesotherthanthroughthe exports. In open-sourcesoftware
developmentjn contrastprogrammergrovidethefull sourcecodefor their productswith no expectationghat
userswill treatthe codeasblackboxes.Both approacheblave strongproponentsn thecomputingcommunity

(a) (8 pts)Statetwo advantage®f eachmodel(component-basedesignandopen-sourceevelopmentfrom
theperspectie of a programmervho usesthe providedsoftwareto developothersoftware.

(b) (8 pts) Statetwo advantage®f eachmodel(component-basedesignandopen-sourcelevelopmentfrom
theperspectie of a programmervho developsthe providedsoftware.



