CS3733:Software Engineering— B00
Midterm Exam
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Answerall questiondn the spacegrovided on this exam. If you needadditionalspace getblank paperfrom the
professorClearlylabelall answerson additionalsheetswith their correspondingjuestionnumber

1. (15 pts) Your compaly is developingsoftwarefor an on-line stock-tradingservice. The software containsthe
following subsystemsa databas@f stockholderaccountsa web-basedtlient throughwhich customerglace
ordersandrequesistock prices,an orderingsener which processestocktransaction@asrequestedy clients,
and a networking systemfor communicatingwith an external stock price sener (for up-to-the-minutestock
prices).

For eachof thefollowing testcasesindicatewhetherit shouldberun duringunit, integration,or systemtesting.
If you feelatestshouldberunin morethanonetestingphasestatethe phasesandjustify youranswer

(a) Assumingtheseneris up, do stockholderseceve price quoteswithin 3 second®venif 200stockholders
requesguotessimultaneously?

(b) Doestheorderingseneracceptanorderonly if thestockholdersaccountassuficientfundsto coverthe
order?

(c) Doestheclientrefuseordersfor stocksthatdo not exist?

(d) If the sener recevesan orderto purchasestock and the stockholderhas suficient funds, is the stock
eventuallypurchased?

(e) Oncea stockholders accounthasbeenremovedfrom theaccountdatabases thatstockholderprohibited
from placingordersthroughthe software?



The next threeproblemswork with the following two usecasedor a software systemfor managingestaurant
services.Therearethree(disjoint) kinds of humansnvolvedin this scenario:Waiters,Chefs,and Customers.
Eachwaiter usesa wirelesshandhelddevice (like a Palm Pilot) to communicatewith the chefs. Waitersenter

Customeiordersandreceve noticesthat ordersarereadythroughtheir handhelddevices. The givenusecases
coverplacingordersandpayingbills.

UseCaseName
Part. Actors

Entry Condition

Flow of Events

Exit Condition

PlaceOrder

Initiated by Waiter

Communicate$Vith Chef,Customer

1. Waiteractivatesthe PlaceOrdepptionon his handhelddevice, which bringsup anorder
form onthe handheldsdisplay

2. Waiterfills in thetablenumberfor the ordet

3. As Customettells Waiter what shewantsto order, Waiter tapson itemson orderform.
If the Customerhasspecialpreparationinstructionsfor anitem, Waiter selectsthe Cus-
tomizeOrdeoptionandentersthe specialinstructions.

3. WhenCustomeitis finishedplacingorderWaiter submitsthe orderto the Chef. The sent
ordercontainsthe table number the Waiter’s ID code,the itemsordered,andall special
instructions.

4. Theorderappear®ntheChef sdisplay After theChefhaspreparedheorder heselects
theInformOrderReadpption.

5. The Waiter's handheldevice flashesa messag@nforming him thatthe orderis ready
6. The Waiter deliversthe food to the Customeyrthenusesthe handhelddevice to record
thatthe orderhasbeendelivered.

Spec.Reqs The Waiter shouldreceve the noticethatthe food is readywithin 15 secondf the Chef
sendingthe notice.

UseCaseName PayForOrder

Part. Actors Initiatedby Customer
Communicate®Vith Waiter, Printer

Entry Condition 1. CustometasksWaiterfor Bill

Flow of Events

Exit Condition

SpecRegs

2. Waiteraccesseanpaidordersfor Customers tableon his handhelddevice andchooses
PrintBill optionto sendthebill to the Printer

3. Waiterretrievesbill from Printer putsit in a holder andbringsit to Customerstable.

4. When Customeris readyto pay bill, Waiter takes paymentand brings changeto the
Customer

5. WaiterentersamountCustomeipaid (includingtip) into his handhelddevice andcloses
the openordersfor the Customerstable.




2. (20 pts) Develop an objectmodelfor the two Restaurantisecases.ldentify the boundary entity, and control
objectsthat thesetwo use casegequire. For the entity objects,identify their attributesandthe associations
betweerthem.You do not needto identify themethoddor ary of the objects.



3. (20 pts) Developasequenceliagramto capturethe PayForOrderusecase.

4. (15 pts) Whatusecasesvould you developto handleexceptionalbehaior for thesetwo restaurantisecases?
Provide a nameanda brief (few words)descriptionfor the situationeachcasewould handle.Do not write the
usecases.



5. (15pts)Objectanalysisonasoftwaresystemhasproducedhedatamodelanddesiredoperationdgor filesystems
givenbelow. You have beenasledto develop anin-houseprototypeof the system(not aninterfacemock-up).
Which operationsand what datamodel would you usein your prototype? Placechecksto the left of each
operationyou would include;for the datamodel,write down what datayou would includeandwhattype you
would usefor eachdatum.

(In theclassdiagramsgdateis atuple <month,day, year> of numberstimeis atuple <hours,minutes seconds-
of numbersandaccesss atuple <owner, group,all> of booleans.)

File

name; string

size: number

contents list of symbolsor codesor afile
modified: <date time>

owner: username

group: groupname

type: text, binary; link

permissions <accessaccessaccess

Directory
name: string
size: number
modified: <date time>
owner: username
group: groupname

Operationon directories:

o total-dir-size(Unix du): returnstotal sizeof filesin thedirectory(incl. nesting)
o total-dir-files: countsfilesin thedirectory(incl. nesting)

o path-to-file(Unix find) : returnspathto a givenfilename

o files-containingUnix grep): returnspathsto all files containinggivenword

o files-ovned-by: returnspathsto all files with givenowner

o files-modified-since returnspathsto all files modifiedsincegivendate

o sort-files/size returnslist of files sortedby increasingsize

o sort-files/avner: returnslist of files sortedalphabeticallyby owner

o sort-files/group returnslist of files sortedalphabeticallyby group

o sort-files/mod-date returnslist of files sortedby mostrecentmodificationdate



6. (15pts)Assumeyou aretheleadsoftwareengineeion a systenthatwill work with severalhardwaredevicesto
administerdosesof radiationto cancerpatients.

(a) (5 pts) Your testingteamasksyou for two extra weeksso they candevelop a setof testcaseshat will
guarantee that the software never authorizesa radiationoverdose(ignore possiblehardware failuresfor
this question).Do you believe this is agooduseof your testingteams time? Explainyour answer

(b) (10pts)Latein systentesting,yourteamdiscoversacasean whichyoursoftwarewill authorizearadiation
overdoseto a patient.Fixing the bug will requirere-partitioningseveral subsystemandre-implementing
substantiapartsof the system.You arealreadycloseto the productdelivery dateandhave exhaustedhe
contractecbudget. You mustdecidewhetherto redesignyour productto fix the bug. List at leastthree
groups(from within andoutsidethe compary) thatyou shouldtalk to in makingthis decision. For each
group,list atleasttwo questionghatyou would askits membergo helpyou make this decision.



