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SOFTWARE ENGINEERING 2A04

DAY CLASS Dr. PARNAS / Dr. FARMER
DURATION OF EXAMINATION: 3 HOURS

The questions below are all based on the lectures, the articles in the “coursepack” and on the book, “The
Mythical Man Month”. Please read the questions carefully. In many cases all of the alternative answers are
true statements, but only one responds to the question. Note too that sometimes we are asking you which
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(4) If the three most recent inputstifer than the current inguvere C S M, the machine could be in
A: state 1 or state 5

B: state 1

C: state 2

D: state 4

E: state 5

(5) If the two most recent inputs other than the current input were C S, the output could be
A: 1only

B: 1or0

C: Oonly

D: undefined

E: 2or4.

The next 5 questionsare basedon the pseudo-codeprogram below. Assumethat A is a global integer
array with subscripts 0:N, N is a global integer initially greater than 1 and M is a global integer

(integerl; 1 O N; M O A[N];

it(F120 - (A1) <M) - M O A[I-1] | (M < A[I-1]) — skip); 1 0 1-1;0)
| 1F1<0-e)

i)

(6) Which of the follaving is a non-increasing quantity in the loop?
: only |
: only M
: bothMand |
1= Al
M-1

moow>®

(7) Inthis question, if “E” is true, you must choose “E".
Which of the follaving predicates is irariant in the loop?
A: 1+120
B: All] =M
C: (@j,1<j<NO M<A[)
D: (O),1<j<NO M<A[)
E: all of the abwe

(8) The program abe terminates with M equal to:
A: the second smallesalue in the array
B: the smallestalue in the array
C: A[N] - if A[N] is lar ger than ay other element of the array
D: the initial value of M
E: none of the abe
continued on page 4
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statement igiot an appropriate answer.

To answer the next 5 questions, you should complete the following tabular description of a finite state

machine. The machine should output a “1” if and only if, the most recent 5 characters (including the current

input) were “C S C S M". (Current input is “M”, the input before that was “S”",...)
Minimal CSCSM Recogpniser: Initial State is 1

NS C|M| s |X outTjc | M| s |X
1 4 1 1 1
2 4 1 2 0 0
3 2 1 1 3 0 0
4 4 3 4 0 0
5 2 1 1 5 oO|1|0/|0

(1) State 5 is the state of the machine:

: wheneer the last 5 inputs before the current input were CS C SM
: wheneer the last three inputs before the current input were C S X
: whenever the last three inputs before the current input were X C S
: wheneer the last 4 Inputs before the current input were CSC S

: wheneer the last tw inputs before the current input were C S

moow>

(2) If the most recent tvinputs before the current input were M X, the state that ymudnbe in is
Al

oow

2
3
4
5

m

(3) If the two previous inputs (other than the current input) were C S, the machine could be in
A: state 1

B: state 1 or state 3
C: state 2 or state 4.
D: state 3 or state 5
E: state 4
continued on page 3
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(9) To shav that the abee program will terminate we must,
A: shaw that M will never increase in the loop.
B: shaw that M will never decrease in the loop.
C: shaw that | will decrease with each iteration and will be zero on termination.
D: shaw that I-1 will decrease with each iteration and will be zero on termination.
E: shav two of the abue.

(10) The program will

: sometimes do an assignment to M that is not necessary

: do moreadditions han necessary

do more comparisons than necessary

: terminate with N =0

: none of the abe

moowp

The next 5 questionsare basedon the pseudo-codeprogram below. Assumethat L, N, and S are global
integers, initially N = 0, and A is a global integer array with subscripts 0:N.

(integerl; 1 0 N; L0 0; SO L; it SEESPEC; (1>-1. 0 |I<-1 — o )ti)
SEESPEC is a program that satisfies the iotig specification

A>3 | AM=3 | Af<3
I= -1 -1 1-1

L= ‘L+1 ‘L ‘L
S'= ‘S ‘S ‘S+1

(11) What is a monotonically decreasing quantity that can be used to confirm termination of the loop?

A: L-1+1
B: 1+1
C: Alll
D: N-1+1
E: N-I

(12

Which of the follaving best describes the function of SEESPEC

: Decrement | and Increment L if A[l] is greater than 3.

: Decrement | and Decrement L if A[l] is greater than 3.

: Decrement | and Do nothing if A[l] = 3.

: Decrement | and Decrement S if A[l] is less than 3.

: Decrement | and Increment L if A[l] is greater than 3 and increment S if A[l] is less than 3.

moow>»

continued on page 5
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(13) Which of the follaving is invariant in the loop.
A: LsS

B: S<L

C: L=l

D: all of the abwe

E: none of the abe

(14) Which of the follaving is true if N = 0?
A: The program SEESPEC isvee used.

B: The program SEESPECwill abortor give strangeresultsbecauseof an improper array
access.

C: The program SEESPEC will be called once.
D: The program SEESPEC will be called twice.
E: None of the abee.

(15) In this question, if “E” is true, you must choose “E”".
If all elements of the array A ha the alue 3:
A: The final \alue of L will be 0.
B: The final alue of | will be -1.
C: The final alue of S will be 0.
D: SEESPEC will be called N + 1 times.
E: All of the abwe.

(16) In the OFP (OnboardFlight Program)for the A-7 aircraft, describedn the assignedeadingsijt was
proposed that there be three major modules:
A: One used before tekff, one during flight, and one for landing.
B: One to initialise all ariables, one to check inputs, one to calculate outputs.
C: One for naigation, one for weapon impact calculations, and one to control the displays.
D: All of the abave.
E: None of the abee.

(17) The “mythical man-month &ct”, as discussed in the assigned readings means:
A: Becausalifferentpeoplewrite codeat differentspeedswe cannotmeasurehe compleity of
a product in man-months.
B: Nobody should wrk for more than one month on the same module.

C: Theproductof the numberof programmersandthe numberof monthsrequiredto developa
product is not constant as the number of programnaerss/

D: It takes much more time to write code than we think it will.

E: Itis important to include documentation in your cost estimates.
continued on page 6
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(18) In the trace specification justvgin the number of access programs is:
Al

ENEAINY

B:
C:
D:
E: none of the abe

(19) In the specification gen abee, which programs change the state of the module:
A: Uonly

: Donly

:UandD

: Uand D and OUT

: OUT only

mooOow

(20) The number of distinct canonical traces for this module is:
12
13
11
212
213

moow>

(21) For the module described al® the trace U.U.U.D is
A: not possible

B: not legal

C: not canonical

D: all of the abwe

E:

none of the abe

(22) For the module described al® the trace U.U.U.D.U is eqailent to
A: the empty trace

B: U.UU

C: u.u.b.uUvU

D: U.UUD

E:

none of the abe

continued on page 8
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Consider the bllowing module specification.

TYPE IMPLEMENTED: <ct>

(1) SYNTAX
OUTPUT VARIABLES:
IVariabIe Name Type I
I out <integer> I
ACCESS PROGRAMS:
Program Name Value Argi#l
V]
D
ouTt <integer>
(2) CANONICAL TRA CES
canonical(T)e T= [(U)]I": 1 O(n<12)
(3) EQUIVALENCES
TU=
conditions equivalences
length(T) < 12 TU
length(T) = 12 —
TD=
conditions equivalences
length(T) < 1 T
length(T) >0 |T1 where T=T1.U
T.OUT=T
(4) VALUES

V[out](T) =length(T)
Return Values:)

] Program Name| Argument No Value ]
| ouT Value out |
continued on page 7
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(23) In this question, if “E” is true, you must choose “E”.
For the module described al# the trace U.U.U.D.U is ecailent to
A: UU.U
B: D.U.U.U
C: U.D.U.U.U
D: U.U.D.UU
E: all of the abwe

(24

What is the highest possiblalue that can be returned by OUT
11
12
13
211
212

moow>

(25

Which of the follaving statements about moduleasmot stressed in this course?
A: Itis important that modules bainterfices that are unkty to change.
B: Itis important that modules can be tested separately befogeatice.

C: It is importantthat eachmodulecanbe written by someonavho doesnot know the codeof
the other modules.

D: Itis important that modules that satisfy the same specification be interchangeable.
E: Itis important that modules can be compiled separately

(26) Software seemsto age. Which of the following is not one of the reasonsgiven in your reading
assignments?
A: Requirements change.
B: Alterations to softwre often violate the initial assumptions.
C: Documentation is notdpt up to date when changes are made.
D: Magnetic media dgrade.
E: Changes may introduce inconsistencies.

(27

Which of the follaving statements is a true statement about module structure?
A: Modules must alays fit on one page.
B: Modules should hae only one entry point.

C: Two programsshouldbe in the samemodulewheneer you would not useone without the
other being present.

D: Modules should neer terminate abnormally

E: Two programsshouldbein the samemoduleif they sharedesigndecisionghatarelikely to
change.

continued on page 9
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(28) Which of thefollowing statementss not true of thesecondnodularisatiorof the KWIC index problem
given in “On the Criteria to be used in Decomposing Systems into Modules"?
A: It would be possibleto implementthe Alphabetisemodulein suchaway thatITH is avery
slow program.
B: It would be possibleto implementthe Alphabetizermodulein sucha way that ALPH is a
slow program.
C: All superficialchangesn the formatof the input could be accommodatetly changingonly
the INPUT module.
It would be possibleto build the original systemwithoutusingDELINE andDELWRD from
the Line Storage module.
: Onecouldusea symboltablemodulewithin the Line Storagemodulebut only if youmake a
change to at least one other module.

9

m

(29) Which of the follaving positionss taken in the readings on modularisation?
A: It isimportantto make surethatall programmersnemorisethe formatsusedin files or other
“persistent” data structures.
B: If Aand B are programs and Asadys calls B, A and B should be in the same module.

C: Programsthat changethe valuesin a datastructureshouldbe in a different module from
those that returnalues desied from the data structure.

D: If two programs are identical, hehould be &pt separateu part of the same module.
E: None of the abee.

(30) Which of thefollowing is not oneof the reasongjiven (in your readings)o designprogramsthatcan
be easily gtended and contracted?
A: Programs designed foktension and contraction are easier to test duringldement.

B: Wewantto beableto squeeze systeminto a smallmemorysowe cansellit to peoplewith
older or cheaper computers.

C: We want it to be easy to add features éef ahead of the competition.

D: We wantto help the economyby selling upgradeghat will force customergo buy newer,
bigger anddster computers.
E: We want to hae a subset that we can deli to a customer when we said weuld deliver.

(31) Building software as layers of virtual machines is a good idea because:
A: virtual machines are cheaper than real ones.
B: virtual machines use lesswer than real ones.

C: virtual machinesare more convenient than real onesbecausethey abstractfrom certain
details.

D: middle layers can be remed just by renumbering thevigls.
E: none of the abee.
continued on page 10
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(37) Inthe A-7 softvare, thenterface toExtended Computer Moduleowld be changed if:
A: the computer as etended by adding a floating point co-processor
B: the computer as replaced by a clone withstter circuitry

C: it wasdecidedto usea double precisionvariableto represengltitude insteadof a normal
precision wariable.

D: it was decided to replace the Air Data Computer
E: none of the abee.

(38) In the A-7 softvare, mode definition tables are “shared” because:
A: mode definitions &ct more than one function der.
B: mode transition programs arery frequently used.
C: mode definitions must be kwa to both pilots and programmers.
D: modes dect mary device interfice modules.
E: none of the abee.

(39) In the A-7 softvare, the Pysical Model module:
A: calculates the trigonometric functions to use ivigeation.
B: calculates altitude gén the air pressure.
C: simulates wind tunnel betiaur.
D: would have to be changed if the U.S. Wehad more wmen pilots.
E: none of the abe

(40) In the A-7 software,if the HUD (HeadUp Display) device wasreplacedwith onethat permittedthe
symbols to be shun in four colours, eploiting this might require changes in:
(note If D is true you must pick D.)
A: the HUD Deice Interfice Module.
B: the HUD Function Drier Module.
C: the Human Bctors Module.
D: all of the abwe.
E: none of the abee.

(41) In the THE Multiprogramming System:
A: deadlock vas preented by operator intezntion.
B: semaphores could be created when needed and deleted when not needed.
C: the semaphores could be paged in and oetdikother data.
D: level 2 could not be used if the drum had kmokiavn.
E: none of the abe.

continued on page 12
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(32) If wehavetwo programsA andB, which of thefollowing is not requiredif A is to beallowedto useB?
A: A should be simplified because it uses B.
B: There should be a useful subset with B and without A.
C: B should not be more compléecause it cannot use A.
D: There should be no useful subsetsiihg A and not B.
E: B should be more usable than A.

(33

In the major examplein “Designing Softwarefor Extensionand Contraction”,OUTADSEL is a level
above INAD because:

: outputs are more important than inputs in requirements analysis.

: OUTADSEL uses OUAD and INAD uses nothing.

: you cannot output data unless yowéaead it in first.

: the address output module is placed at a highet tean address input.

OUTAD has to use the address storage module.

moow>®

(34) In this question, if “E” is true, you must choose “E”.
Which of the follaving isnot a good guideline for module design?
A: It should be possible to change one module without changing others.
B: Modules should not lve nested loops.
C: Design decisions that are highlydil to change should be “kwa” to only one module.
D: None of the abee.
E: All of the abwe (except D).

(35

Which of the follaving statements is true?

A: If you have a module guide, you ddmieed module specifications.

B: The module guide weals the implementation decisions for each module.

C: The module guide sitches the inteates for each module.

D: The module guide should contain precise imtegfspecifications for all of the modules.
E: None of the abee.

(36) In the A-7 structure described in your notes:
A: the Hardvare Hiding Module hides the information to be displayed.
B: the Behaiour Hiding Module hides the bebiaur of special purpose diees.
C: the Softvare Decision Module hides the algorithms used ysjual models.
D: the Behaiour Hiding Modulehideskey facts about human befiaur.
E: none of the abe.

continued on page 11
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(42) In “The Mythical Man Month”, Fred Brooks states that:
A: more projects hae gone wry for lack of calendar time than all for other causes combined.
B: you must be unusually optimistic to be a good programmer

C: whenyou partition tasks,do so in sucha way that there needbe no information shared
between the programmers.

D: dividing a program into parts to be constructed separately will increase costs.
E: software is best written by a lonely initiual without interference.

(43) In theearlypartof hisbook, Brookssuggestshatyou shouldplanto build a prototypeandthendiscard
it andstartover. Laterheconcludeghatthis advice(given20 yearsearlier)waswrong. Thereasorthat
he gives is:

A: your boss or customer will not let you tirdt away.
B: if you build a systemwith the intent of discardingit, you learnhow to build systemsthat
should be discarded.
C: it is betterto usean incrementabuilding techniquewith eachnew extensiontestedbefore
you add to it.
D: the second system might berse than the first.
E: none of the abee.
(44) When well designed softwe projects run out of time, the best thing to do is:
A: ask for a smallxgension in time.
B: skip testing.
C: hire someone nmeto write the documentation.
D: eliminate programs that arenfan the uses hierargtfrom the first release.
E: eliminate programs that are high in the uses hieyardm the first release.
(45) The “ideal” software designprocesss onein which the designis derived from a clear statemenbf

requirementsWhich of thefollowing is not oneof the reasondor the factthatthis processs seldom
followed in real softare deelopments?

A: ltis difficult to find out all of the requirements at the start of a project.

B: The deelopers think the requirements areviobis and dort'write them dan.

C: Peoplewantto reuseor extendpreviously written softwarethatmay not beidealfor the new
requirements.

D: People find it easier to write code than to describe requirements precisely
E: None of the abee.

continued on page 13
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(46)

(a7

(48

(49)

(50)

Which of the following would be a secretof a hardware hiding moduledesignedo male it easierto
replace terminals in a computer system witiverehardvare.

A: Whether the messages are displayed in English or French.

B: The space between thettons on the éyboard.

C: Whether or not windas are allved to sverlap

D: How to display an “8" at a gen point on the screen.

E: Where to display an “8” on the screen.

Which of the follaving would Fred Brooks ne agree with:

A: Information Hiding is a recipe for disaster

B: When you add ne functions to a system, you will increase its comipje
C: A conceptually intgrated system will be sier to huild but faster to test.
D: Interface design and implementation can proceed in parallel.

E: None of the abee.

In this question, if D is true, choose D.

A well-structuredtelephonesystemoffers its operatorsa choiceof messages Englishand French.
Becauseof foreign sales,they wantto add Chineseusing both traditional and simplified characters.
This might afect:

A: the Deice Interfice Module for the operator terminals.

B: the Function Dxer Module.for the operator terminals.

C: the amount of storage needed.

D: all of the abwe.

E: none of the abe.

In “The Mythical Man Month”, Fred Brooks states that:
A: Dividing a program into modules will increase costs.
B: You must be unusually pessimistic to be a good tester

C: The “architect” should specify programsand then instruct the programmerabouthow to
implement the specification.

D: It isimpossibleto accuratelyestimatethetime andeffort thata softwareprojectwill require.
E: None of the abee.

When he says “plan to theoone avay” Brooks means that:

A: you will always il the first design réew; count on it.

B: your first attempt at a product may turn out to be the prototype for the product you sell.
C: you won't get it right the first time so dartry.

D: most of the documentation will not be used and can be discarded.

E: none of the abe.

THE END
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