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COMPUTER SCIENCE
CARIBBEAN ADVANCED PROFICIENCY EXAMINATION
MAY/JUNE 2006
INTRODUCTION

Thisisthe sixth year of open examinationsfor Unit 1 and thefifth year for Unit 2. Therewerethree
examination papersin both units, namely, Paper 01, Paper 02, and Paper 03. In each unit, Paper 01
and Paper 02 were examined externally by CXC while Paper 03, the Internal Assessment, was exam-
inedinternally by teachersand moderated by CXC.

Ineach unit, Paper 01 consisted of short-answer questionsthat were designed to test candidates’ breadth
of coverage of the syllabus. On the other hand, Paper 02 consisted of essay-type questionsthat were
designed to test their depth of understanding of the syllabus. Thus, candidates were expected to show
deeper insight and understanding of the topicsexamined in Paper 02.

In each unit, Paper 01 consisted of three sections, each one corresponding to amodul e of the syllabus.
Therewere five compul sory questionswithin each section, and each question carried 10 marks. The
maximum amount of marksthat could be obtained in Paper 01 wastherefore 150.

Similarly, Paper 02 of each unit consisted of three sections, each one corresponding to amodul e of the
gyllabus. Thereweretwo questionswithin each section, and each question carried 30 marks. Candidates
were expected to answer one question from each section. The maximum amount of marksthat could be
obtained in Paper 02 wastherefore 90.

Theindividual contributions of Paper 01, Paper 02, and Paper 03 to thefina graderemained 50 per cent,
30 per cent, and 20 per cent, respectively.

GENERAL COMMENTS

Ingenera, performance on both unitsof the syllabus has continued toimprove. In Unit 1, morethan half of
the candidates are now obtaining grades| toI11. In Unit 2, morethan 40 per cent of the candidatesare
now obtaining grades| to111. However, the performance on the School Based A ssessment should have
been better. Better performanceson the SBA should lead to better overall performanceson both unitsas
well asbetter performances on the theory papers. Candidates need to maximize the opportunity to get
higher marksonthe SBA.

Eventhough the performancein Unit 2 hasimproved, thereisstill concern about theleve of programming
ability being demonstrated in Sections B and C of both written papers. Candidates continuetofind it
extremdy difficult towriteeven smpleprograms, in both theimperative and object-oriented programming
languages. Teachers are encouraged to have several programming labs and exercises donewith the
candidates.
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Asrecommended last year, candidates are encouraged, as part of their examination technique, to read

questions carefully before answering, and to respond with sufficient detail that iscommensuratewiththe
marksindicated in the question.

GENERAL COMMENTS

UNIT 1

Ingenera, performance on both unitsof the syllabus has continued toimprove. In Unit 1, morethan half of
the candidates are now obtaining grades| to I11. In Unit 2, morethan 40 per cent of the candidatesare
now obtaining grades| to I11. However, the performance on the School Based A ssessment should have
been better. Better performanceson the SBA should lead to better overall performances on both unitsas
well as better performances on the theory papers. Candidates need to maximizethe opportunity to get
higher marksonthe SBA.

Even though the performancein Unit 2 hasimproved, thereisstill concern about theleve of programming
ability being demonstrated in Sections B and C of both written papers. Candidates continueto find it
extremdy difficult towriteeven smpleprograms, in both theimperative and object-oriented programming
languages. Teachers are encouraged to have several programming labs and exercises done with the
candidates.

Asrecommended last year, candidates are encouraged, as part of their examination technique, to read
questions carefully before answering, and to respond with sufficient detail that iscommensuratewiththe
marksindicated in the question.

DETAILED COMMENTS
UNIT1
PAPER 01

SECTION A —Componentsof Computer Systems

Quedtion1

Thisquestiontested how aUPS could hel p protect acomputer (part (a)), the concept of port connectivity
(part (b)) and the use of satellitesasatransmission medium (part (c)). Several candidates obtained full
marksin thisquestion. However, many candidatesignored the marksavailablefor part (a) and just wrote
one point. A good response for part (a) would have mentioned that a UPS gives userstimeto close
applicationsand savetheir work. Part (b) wasgenerally well answered with many candidates saying that
port connectivity had to do with advancesin port design and cabletypes. For part (c), some candidates
failed to mention that satellite signal s propagated to space and then to earth.

Quedtion2

Thisquestion tested candidates knowledge of theinstruction set of acompuiter, client/server softwareand
peer-to-peer networks. Some candidates thought that the instruction set wasthe programming language
statementsof aparticular languagee.g. Pascal. For part b(iii), some candidates did not know that the client



-4-

makes areguest which the server attemptsto servicein the specific applications chosen. For part 2(a), a
good responsewas ‘ theinstruction set of acomputer refersto the compl ete set of instructionswhich are
hard-wiredinto themicro-processor and which definesthe set of instructionsthe computer will understand
and be ableto execute'.

Quedtion 3

Question 3looked at features of disk management software, memory management in an operating system,
multitasking and multi processing. Responsesfor thisquestion were generally good and many candidates
scored full marks. Weaker candidates mixed up ‘ multitasking’ and * multiprocessing’ in part (c).

Quedtion4

This question required the candidates to know about features provided by network operating system
softwareaswell astwo utilitiestypically present in system software. The question attracted some of the
best responsesin the examination. Candidatesdisplayed asound knowledge of most features provided
by network operating system software. Weaker candidates could explain either none or only one of the
utilitiestypicaly presentin system software.

Quedtion5

In this question, candidates had to compare extranetsto the Internet, explain the term * capacity of a
storagedevice', explain ‘ access speed of astoragedevice’ and explain ‘ portability’. Except for partsa(i)
and a(ii), most of the other partswere generally handled well. In part (a), some candidates confused
‘intranet’ with * extranet’ . Part b(i) which referred to the capacity of astorage devicewaswell answered,
with some candidates giving valuesof actua device capacitiese.g. 100 MB.

SECTION B—Application of Computers

Quedtion 6

In thisquestion, candidates had to demonstrate knowledge of expert systems, datawarehousesand data
mining. Thisquestion wasgenerally poorly done. In Part (a), most candidates did not know what an
expert systemwas. An expert system storesknowledge of alimited domainintheform of rulesand makes
inferences based on thoserules, smilar to ahuman expert. Also, many could not describe datawarehouses.
However, Part b(ii) was answered better than Part (b)(i).

Quedtion7

This question examined monitoring and control systems, user interfaces and suitability of acomputer
application for an organization. Most candidateswere not familiar with monitoring and control systemsas
tested in Part (a). Monitoring and control systems use computer technology to track/monitor processes
andtakecertain coursesof actionif problemsoccur. They aretypicaly presentinmany industria applications.
Parts(b) and (c) werewell-answered.

Quedtion8

Thisquestion tested candidates knowledge of data security, system back-up and real time updating of
files. Most candidates answered Part () fairly well; however somedid not describe, but rather just listed,
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themain points. There arelogical and physical approachesto data security. Inthelogical approach,
programs can have password protected access. In the physical approach, computers can beplacedin
enclosed/protected areas. In Part (b), many candidates explained system back up but did not givean
example. An example could beasecretary backing-up her word-processing fileson afileserver at theend
of theday. Part (c) wasdonewell by most candidates.

Quedtion9

Thisquestion started by asking how firewallsand encryption could protect an organi zation’sdatafrom
unauthorized access. The other partsrequired asuggestion of waysinwhich computerscould affect a
financia organization and the di stinctions between batch and on-line processing. Responsesfor thisquestion
were generally of apoor quality although some candidates scored full marks. Part (a) wasgenerally
answered fairly well. One candidate stated that firewalls* hel ped protect an organization’sdatafrom
unauthorized access'. However, thiswas already stated in the question and gained no marks. Part (C)
containedimportant typesof processing used ininformation technol ogy but many did not know themeaning
of theterms. Batch processing iswheretransactions are gathered together into acollection and areused to
update master filesat alater time. Online processing iswheretransactionsare executed and changesare
madeto magter filesalmostimmediately.

Question 10

Thisquestion examined telecommuting and the waysin which computershel p usentertain ourselvesand
facilitate communication. In Part (), many candidates mixed up telecommuting and tel econferencing.
Telecommuting iswhere employees can work from onelocation and communi catetheir work to themain
officeat another location using computer and tel ecommuni cation technologies. Parts (b) and (c) were
well-answered.

SECTION C —Computer-based Problem Solving

Question11

Part (@) of thisquestion asked for smilaritiesand differences between information stored on CD-ROM

andinadigitd library. Part (b) pertained to sourcesof information relevant to monitoring the progressof a
hurricane. Part (a) wasgenerally well answered with many candidates scoring full marks. For Part b(i),

approximately half of the responses stated that newspaperswere agood source dueto thefact that it was
updated regularly. However, it should be noted that newspapers are not updated regul arly enough to
monitor ahurricane. Parts(b)(ii) and b(iii) weregeneraly well answered.

Question 12

Thisquestion wasabout information and characteristics of information sourcesrelated to making a

financial decision. Thebusinessman got hisinitia information froman anonymousemail. Part (a) wasnot
answered very well ascandidates did not incorporate certain key wordsin their responseswhich should
havereated toinformation characteristics.

For Part (b), many candidates|isted sourcesrather than listing and explaining them.



Question 13

Thisquestion looked at datasourcesand their characteristics. Thisquestionwasafairly smplequestion,
but many candidatesanswered it poorly. Questionnaireswere agood source of informationinthiscase.
Part (b) attracted somefairly good responses.

Question 14

For thisquestion, candidates had to distinguish between DV D and CD ROMsasinformation sources.
Part (b) asked about sourcesof information based on ascenario. Overadl, thisquestion wasanswered well
and some candidates scored full marks. Part (a) waswell answered. In Part (b)(i), some candidates used
sourcesthat werenot relevant to Francis' situation. Threegood sources of information for Franciswere
newspapers, magazinesand the I nternet.

Question 15

This question was based on software tool s appropriate for different tasks performed by atoy store at
Christmas. For Part (), most candidates did not giveavery suitable response and hardly anyone obtained
full marks. Spreadsheet was a good response for Part (a). In Part (b), most candidates were able to
identify the softwaretool, but therewere hardly any reasonable responsesfor precautionswhich should be
taken. One precaution wasto keep back-up hard-copies of the presentation.

PAPER 02
SECTION A —Componentsof Computer Systems

Quedtion1

Part (a) required candidatesto differentiate between severa pairsof computer terms. Part (b) examined
how an operating system could execute three processes at the sametime. Part (c) tested candidates
knowledge of the data requirementsand communication requirements of apackage.

a Generally, candidatesdid not differentiate between thetwo termsgiven. Many candidatesdefined
each term separately without highlighting what made them different. For Part (a) (iii), agood
responsewas‘ cachememory ismuch faster than RAM and a so moreexpensive'.

b) Clearly, most candidatesknew that the operating system could handle and execute many processes
at the sametime. However, only brief explanations of how thiswas done were given by most
candidates. A good response should have contained adiscussion of round-robin allocation of
time-dices, preemption of processes, interruptsand saving and reloading of process states.

C) Some candidates seemed confused in Part (i) and spoke about qualitiesof information. They did
not read the scenario carefully and answer based on the situation presented. Many also spoke
about “database attributes’. More focus should have been placed on the fact that different
departmentswereinvolved.



Question 2

Part (a) of thisquestion presented adiagram and candidateswere asked to i dentify the network topology
illustrated. Part (b) asked for two advantages of fibre-optic cable over coaxia cable, Part (¢) asked about
the OSI model for computer communication and Part (d) looked at datatransmissionin busandring
networks. Overal, thisquestion wasanswered very well inmost instances. For Part (¢), some candidates
did not focuson thekey functionsof thevariouslayersof the OSl model. For example, themainroleof the
network layer isto route packetsalthough there are other subordinate functions.

SECTION B —Application of Computers
Question 3

Part (a) required candidatesto use examplesto distinguish between datal ossand datacorruption. Part (b)
examined level sof management and the associated information systems. Part (¢) asked about precautions
tominimizedatalossintheevent of ahurricane. Overdl, thequestionwasgeneraly wel answered dthough
itwasnot apopular question. In Part (b)(ii), many candidatesknew of the different typesof information
systemsbut had problemsrel ating them to thelevel s of decision making. Parts(a), (b)(i) and b(iii) were
fairly well doneaswere Parts 3(c)(i) and 3(c)(ii). Someweak responsesfor 3(c)(ii) were UPS, surge
protectorsand covering computerswith plastic bags. One precaution was‘ to move datato asafe storage
location inthebuilding: the safe storagel ocation could be asturdy cabinet that waswaterproof and located
inasturdy room'.

Question 4

Thisquestion looked at techniquesto deter unauthorized accessto aweb based system, software piracy,
waysinwhich an organization could benefit from automati on and threewaysin which computer gpplications
have affected thejob market. The question wasvery popular. Parts(a) and (b) were satisfactorily done.

Many responsesfor Parts(c) and (d) weresimilar. For Part (c), someresponsesweretoo smpleand
involved expressionslike“morework done”, “lesssalariesto pay out” etcetera. Therewasaclear
indication that some candidates misinterpreted Part (d). Also, positive and negativewaysinwhich
computersaffect thejob market should have been considered for

Part (d). For example, new jobs have been created, for example,. software devel oper and computer
applications have caused displacement of anumber of clerical employeesin someorganizations.

SECTION C —-Computer-based Problem Solving
Question 5

Part (@) of this question presented a scenario and candidates had to describe three other sources of
information to confirminformation found on aweb site. A discussion of eval uative criteriafor acceptance
or rgjection of informationwasthen required. Part (b) asked for the benefitsto an organi zation of usingthe
I nternet asan information source and part (€) required adiscussion of three characteristicsof information
sources. Part &(i) wasfairly well answered. Good responsestor part &i) included valid information from
other related sources, Web sites, expertsin thefinancia sectors, articlesin reviewed magazines, newspaper
articlesand television programmes. Part &(ii) wasbadly done. Very few candidateswereabletoidentify all
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threeevauativecriteriacorrectly. Most candidatesdid not correctly relate their explanationsto the stated
criteria Many candidatesdid not focuson* using thel nternet asan information source’, but rather discussed
the use of the Internet asaway to promotetheir business. Candidates should pay attention to what the
questionisspecifically asking and read questions carefully. Part (¢) wasnot well done. Many candidates
werenot clear about the definition for each term and hencewerenot ableto obtain all threemarksfor each

concept.
Question 6

Themgority of the candidates attempted this question which wasbased on aUniversity scenario that

required the use of softwaretoolsfor different tasks. Part a(i) wasgenerally well-answered. A minority of
candidatesdid not obtain themark dueto lack of familiarity with the names of appropriate softwaretools.
For example, some cited Microsoft ® Excel asan example of adatabase softwaretool. Part a(ii) was
fairly well answered dthough many candidatesfailed to explain their answerssufficiently in order toobtain
full marks. Candidates need to pay attention to specifictechnicad termsasit re atesto the particular software
tool. Partsb(i) (ii) had similar problemsto Partsa(i) and a(ii). In Part (c), aminority of candidates
obtainedal sx marks. Most candidatesdid notincludein their response, the ' retrieval of informationfrom
thedatabase and spread sheet programs, into the presentation. Many of them ssimply stated that Microsoft
® PowerPoint could be used. Part (d) was not well-answered. Many candidates cited word-processors
asopposed to desktop publishing software asthe most appropriatetool for producing the newd etter and
brochures. Many of them were not ableto effectively explain thereasonsfor their selection.

UNIT 2
PAPER 01

Section A — Softwar eand Softwar e Development

Question1

Thisquestion tested candidates’ knowledge and understanding of thewaterfall model, whichisoneof the
most widely known model s of asoftware devel opment process. Therewere good answersto Part (a).
However, many candidates did not properly explain that a software devel opment processisaset of
activitiesand associated resultswhich lead to the production of asoftware product, sayinginsteadthat itis
asequenceof steps. In Part (b), some candidates did not specify the names of the stages of thewaterfall
model or specified the namesincorrectly. Poor explanationswere sometimesgiven for theactivitiesthat
takeplaceinthethree stages, especialy for thedesign stage. Part (¢) wasgenerally answered well, though
some candidatesindicated that aweakness of thewaterfall modd isthat it istime consuming and costly,
ingtead of mentioning theinflexibility inherentinthemodd.

Question2

Thisquestiontested candidates' knowledge and understanding of two information gathering techniques
that can be used during requirementsanalysis, namely, interviewsand questionnaires. It asorequired
candidatesto determinewhich onewasmoreagppropriatefor the scenario given. Thereweregood answvers
todl three partsof thisquestion and valid reasonswere given for choos ng onetechnique over theother in
the situation given. However, there were caseswhere candidates stated that interviews alowed oneto
haveface-to-faceor direct encounter with stakehol ders but did not indicate why thiswasvauableto the
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information gathering process. Some candidates al so fail ed to state that responsesto interview questions
aredocumented and that responsesto questionsin aquestionnaire are collected and anayzed.

Quedtion 3

Thisquestion tested candidates’ knowledge and understanding of Computer Aided Software Engineering
(CASE) tools. Thequestion was generally answered well by candidatesthough somedid not answer the
guestion at all. However, in Part (a), some candidatesfailed to mention that CA SE tool s are software
products. Somefailed to mention that it isused to support or automate different aspects of the software
devel opment process. In Part (b), some candidates did not identify the stages of the software process
where CASE tools can be used. Few candidates mentioned pertinent terms such as“ graphical system
models’ and “technical and user documentation”. In Part (¢), some candidatesincorrectly stated that one
disadvantage of aCA SE tool isthat software devel operswould becomeless skilled by using thetool.

Quedtion4

Thisquestiontested candidates’ knowledgeand understanding of architectura designwhichisanimportant
design process activity. Thisquestion was poorly answered by most candidates, indicating inadequate
preparation or understanding of this aspect of the syllabus. In Part (a), few candidates were ableto
explainthat system structuring in the breaking down of the systeminto subsystemsand someeven confused
thisterm with the software devel opment life cycle. In Part (b), many candidates stated that modul ar
decompositionisthebreaking down of thesystem. However, thisispartiadly correct; modular decomposition
isthe decomposition of sub-systemsinto modules. In Part (c), candidates were unableto distinguish
between asub-system and amodule. Some of them incorrectly stated that asub-system performsasingle
task. Theresponsesto Part (d) weregenerally poor and candidatesfailed to mention that outputsinclude
graphical representations of system modelsand diagrams showing the system structuring and modul ar
decomposition.

Quedtion5

Thisquestion tested candidates knowledge of user interface design guiddinesand guidelinesfor designing
reports. Therewerefairly good responsesto Part (a) of thisquestion. However, guidelinessuch as* user
familiarity”, “consistency”, and “ user guidance and feedback” wererarely mentioned. Also, instead of
stating “recoverability” astheability to gracefully recover from errors, candidates used aless appropriate
term, “robustness’. Theresponsesto Part (b) were not satisfactory. Guiddinesfor report designsuchas
using meaningful titles, presenting relevant information, and balancing thelayout of theinformationwere
generally not described. Instead, candidates described theinformation that the reports should contain and
how they should be prepared.

Section B —Programming L anguages

Quedtion6

Thisquestion tested candidates understanding of various object-oriented conceptsand their ability to
represent aclassin adiagram. Candidates were required to explain the concept of inheritance and to
describe how message passing takes place among obj ects. Part (a) wasanswered well by most candidates
though datatypesfor theinstancevariablesandthe” ()" after method nameswere often omitted. In Part
(b), candidates seemed to understand how message passing took place but did not clearly explain the
process. Someincorrectly indicated that the Customer object would call the Account object usingits
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withdraw() method asfollows: A.withdraw(). Some candidates missed the point of the question completely
and talked about the physical process of going to the bank to withdraw/deposit money usng ATMsand
bank dlips. Part (c) was not answered well by most candidates and no response gained full marks. It
should be noted that inheritanceiswhen aclass assumesthe instance variabl es and methods of another
class, perhapsadding itsown instance variables and methods.

Quedtion7

Thisquestion tested candidates' knowledge and understanding of several fundamental object-oriented
concepts. Theanswersto Part (a) were generally correct though some of the candidateswere unableto
properly distinguish between an object and aclass. A classislikeatemplate that describesthe behaviour
and attributes of aset of similar objectswhilean object isaninstance of aparticular class. Part (b) wasnot
answered well and many candidatesdid not explain that encapsul ationisthetechniqueof hiding theinterna
implementation detail s of an object from external objects. For Part (c) few candidates explained that
publicinstance variables can be accessed directly by external objects. Thus, if thesevariableschangein
thefuture, al theexterna objectswould haveto be changed sincethey were not shielded from the changes

by encapsulation.
Quedtion8

Thisquestion tested candidates' knowledge and understanding of programming languages and the use of
compilers and interpreters. Part (a) was answered well and most candidates were able to classify
programming languagesintermsof level suchashigh-leve versuslow-leve. Somegaveexamplesin cases
wherethey could not identify specific termsand these were accepted. In Part (b), most candidates only
gained half themarkssincethey only stated one reason, namely that compiled code executesfaster than
interpreted code. Another reason isthat compiled code can be di stributed and executed without need for
thecompiler, unlikeinterpreted codewhich alwaysrequiresthe presence of theinterpreter. Part (c) was
generdly answered well though some candidateslost marksby missing out oneor morecriteriafor secting
aprogramming language.

Quedtion9

Thisquestion tested candidates’ ability to trace through an algorithm and to determinethe output that it
generates. Themgjority of candidatesgained only partial marksfor thisquestion sincethey only had part
of theoutput correct. Many candidates had no ideahow to tracethrough thea gorithmand smply rewrote
theagorithmin their responses. However, afew candidates gained full marksby correctly drawing the
shapethat would be generated by thea gorithm. Thefollowing isthe expected output of thea gorithm:

*kkkkkkk*k*%

* *
* *
* *

*kkkkkkk*k*%

Pleasenotethat full markswere awarded for alternative output based on adifferent vaid interpretation of
oneof thefunctionsgiven.
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Question 10

Thisquestiontested candidates' ability to writeagorithmsusing bounded and unbounded iteration.

Part (a) wasanswered well by many candidates. However, many candidatesonly obtained partial
marksfor Part (b). Severa candidates attempted to usethe modulusfunction but used it incorrectly.
Generally, theresponses by candidatesin thisquestionindicate that they areunabletowritesmple
algorithmsusing the basi ¢ programming control structures of sequence, selection, and repetition. Nu-
merousresponsesindicate that candidates do not know how to write awhileloop or how to specify
the conditionsof awhileloop or anif statement. Candidateshavedifficulty inintegrating thedifferent
programming structuresinto aworking agorithm. They aso need to appreciatethe difference betweena
for loop and awhileloop.

SECTION C —Program Development

Question11

Thisquestiontested candidates' knowledge of graphica user interface objectsand their ability to choose
appropriate user interface objectsto solve agiven problem. The question was answered well by most
candidates, many of them getting full marks. Whiletherewereafew candidateswho designed thediaog
box with inappropriate graphica user interface objects, themgjority designed thedialog box consisting of
thefollowing objects:

» Fontsthat were used to createlabel sand thewindow title

» Textfiddtoenter thefirst number, labelled with alabel object

» Textfieldtoenter the second number, labelled with alabel object

» Textfiedtodisplay thelarger of thetwo numbers, 1abelled with alabel object
» A Buttonthat causesthe programto display thelarger of thetwo numbers

*  AWindow to contain al the other objects

Question 12

Thisquestion was designed to test candidates’ knowledge and understanding of the queue abstract data
type (ADT). ThequeueADT removeselementsfrom thetop of the queue using adequeue() operation
whiledementsare added to the end of the queue using an enqueue(Object) operation. The question was
generally answered badly by most candidateswith Part (a) and Part (b) being answered better than Part
(c) and Part (d). Sincenew elementsare added to the end of the queue, clearly 10istheanswer for Part
(a). TwoADT operationsfor aqueue are enqueue (Object) and dequeue(). Anagorithmto removethe
elementsof Q1 and placethemin Q2isgiven below:

while not QL.isEnpty() do
set elenment to QL. dequeue()
2. enqueue( el enent)

end while

In thefuture candidates are encouraged to gain practicein writing algorithmsthat employ ADTssuch as
queues, stacks, and linked lists.
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Quedtion 13

Thisquestion wasdesigned to test candidates’ ability to writethe source codefor aclassin an object-
oriented programming language. It required candidatesto declarethreeinstance variablesof different data
types and to code two methods with simple functionality. Candidates were al so expected to write a
congtructor for theclassgiven. Themgjority of candidates performed very badly inthisquestionindicating
that most of them arenot getting adequate exposureto practica object-oriented programming. Nevertheless,
afew candidates performed quitewell and obtained high marksin thisquestion. A number of candidates
mixed and matched language featuresfrom different programming languages. In thefuture, candidates
should indicatewhichlanguagethey areusing and useonly thefeaturesof thislanguagein their responses.

Quedtion 14

Thisquestion tested candidates' knowledge of toolsthat can be used to smplify the process of creating
computer programs. Thetracer wasgiven asan example. Other toolsinclude editor, stepper, linker, and
debugger. Most candidates answered thisquestion reasonably well. However, some candidatesidentified
software engineering tool salthough from the exampl e of thetracer, it wasclear that programming tools
wererequired.

Quedtion 15

Thisquestion wasdesigned to test candidates’ knowledge and understanding of the stack abstract data
type(ADT). Candidateswererequired to find the sum of every other element inastack using only stack
ADT operations. Like Question 12 involving thequeueADT, most candidatesanswered thisquestion very
poorly. However, therewereafew rareresponsesthat specified acorrect dgorithm such asthefollowing:

set sumto O

while not S.isEnpty() do
set elenent to S. pop()
add elenment to sum
if not S.isEnpty() then

S. pop()

end if

end while

A few candidatesattempted to definethestack ADT operationsinther responsesto thisquestion. However,
the question required candidatesto usethe ADT operationsto solvethe problem given. It wasalso clear
that many candidateshad great difficulty in writing a gorithmsinvolving thefundamental programming
constructs of sequence, selection, and iteration. If candidates do not master these concepts, it will be
impossiblefor themto performwaell inthe questionsinvolving thewriting of algorithmsor programming
code.

PAPER 02

Section A — Softwar eand Softwar e Development

Question 1

Thisquestion was designed to test candidates’ in-depth knowledge and understanding of two software
process models, evol utionary development and the reuse-oriented approach. The question al so tested
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candidates ability to draw alevel-0 dataflow diagram from agiven narrative. Thequestion wasanswered
farly satisfactorily by most candidates; however, thereiscons derableroom for improvement in answering
thistypeof question. For example, inthe dataflow diagram, symbol swere often mixed up, indicating that
candidatesdid not fully understand the notation used in dataflow diagrams or they lacked experiencein
applying the notation. The numbersof the processeswere often omitted and thedataflowsweregenerdly
incorrect especially with respect to their direction or description of data.

In Parts (b) and (c), candidates demonstrated agood understanding of the evol utionary approach and the
reuse-oriented gpproach for devel oping software. However, theweaknesses of the evol utionary approach
werenot properly discussedin Part (b). Smilarly, in Part (c), the discussion of thereuse-oriented gpproach
was often not asthorough aswas expected. Candidates are reminded that in answering the questions of
Paper 2, they are expected to give detail ed responsesto questions having keywords such as“ discuss’ or
“describe’.

Quedtion 2

Thisquestion wasdesigned to test candidates’ in-depth knowledge and understanding of toolsthat are
typicaly usedintheanalysis phase of softwaredevel opment. In particular, it focused on entity-relationship
modeling and the use of datadictionariesto formally define datain an organization. Part (a)(i) of the
guestion wasfairly well answered by most candidates who attempted this question. Few candidates
described the attributes of entitiesasbeing acomponent of the model and someincorrectly stated that the
cardindity of relationshipsisamain component of themodd . Part ()(ii) waspoorly doneby most candidates.
Sourcesof information to draw an entity-relationship model include computer displays, reports, dataflow
diagrams, and bus nessdocumentssuch asforms. The performancein Part (g)(iii) wasfar. Most candidates
wereabletoidentify at |east three entitiesfrom the scenario given. Rel ationships between entitieswere
generdly drawn correctly with astraight line connecting the entities; however, in some cases, no namewas
giventotherdationship.

Part (b) wasgenerdly well done by most candidates. They correctly explained that adatadictionary islike
adatabase or repository of datathat isimportant to the organization (that is, a database of metadata).
Many candidatesobtained full marksfor correctly describing the contents of an entry inthedatadictionary.

Question 3

Thisquestionwasdesigned totest candidates' knowledge and understanding of programming languages
and the steps of the object-oriented process. It also tested candidates’ ability to writeand userecursive
functions. Part () wasbadly done by most candidates. Most of them were unableto writethefunction
properly with the necessary argumentsor cal thefunction with theright parametersand capturethevaue
returned. They wereaso unableto returnthevaueof -1 if the search was unsuccessful. Candidates need
toimprovetheir skillsin defining and calling functionswith the appropriate parameters. They dsoneedto
understand how to design arecursivefunction.

Parts(b) and (c) weregeneraly well done. However, in Part (b), there were candidateswho described the
stagesof the genera software processinstead of the specific stages of the object-oriented process. Al so,
eventhough good answerswere given for the maintainability aspect of Part (), many candidatesfailedto
mentionthat therippleeffect of errorsisminimizedinamaintainable program and that new changeswould
not usually causeexisting codeto malfunction.
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Quedgtion4

Thisquestion wasdesigned totest candidates' knowledge of various aspects of programming languages.
It dsotested candidates' ability towrite procedura agorithmsinvolving repetition statements (such asfor
loops) and smpledatastructuressuch asarrays. Themajority of candidateswho answered thisquestion
omitted Parts(a) and (b), indicating their inability to write agorithmsto solveagiven problem. Thosewho
attempted Parts(a) and (b) incorrectly specified thefor loop. They werea so unableto iteratethrough the
array (by using theloop index variable) to move or swap the elements. Part (c) was bookwork and was
fairly well done by most candidates. However, in Part (d), alarge number of candidates described the
software development life cycleinstead of describing the hierarchical decomposition of programsinto
modulesand the use of thefundamenta control structuresof sequence, selection, anditeration. Finally, in
Part (e), it was expected that candidateswould describethe use of the compiler or interpreter totrandate
aprogram and the subsequent execution of the compiled or interpreted code on the compuiter.

Question5

Thisquestion required candidatesto identify the graphica user interface (GUI) objectsthat would be used
inasmpleprogram aswell astoidentify the GUI eventsthat the program needsto anticipateand explain
how these eventswould be handled when they occur. In Part (4), candidateswere ableto identify
the GUI objectsthat would be used, but many of them had difficulty explaining the purpose of the different
GUI objects. In Part (b), severa candidateswere unableto draw an appropriate GUI with apleasing
layout that onewould expect from amodern GUI agpplication. A few candidateseven drew severa GUI
objectswithout placing them on awindow. In Part (c), many candidates were unableto describetwo
eventsthat the program should antici pate. One event that the program should anticipateisthe user clicking
ona“Caculate’ (or smilar) button when he/sheisready to perform theinterest cal culation. Another event
istheuser pressing the“Return” or “Enter” key inone of thetext fields.

Ingenerd, Parts(d) and (e) were badly done and many candidatesdid not answer Part (f) at al. Thecode
writteninthese Partswas of avery poor qudlity, highlighting candidates’ inability towrite codefor fairly
straightforward problems. In Part (d), most candidates were unableto writethe codeto populate L with
therequired numbers. InPart (€), many candidatesdid not retrieve the dataentered by the user inthetext
fieldsbefore doing the cal culation of smpleinterest. For example, in Java, agetText() method would be
called to obtain the dataentered in the different text fieldsand this datawoul d then be converted to the
required type such asint or doublebefore cal culating the simpleinterest. In Part (f), after calculating the
monthly installment, asetText() method (in Java) would be used to put the value cal culated in therelevant
textfied.

Question 6

Thisquestion tested candidates' ability to write codefor an object-oriented program. Candidateswere
required to writethe codefor aProduct classwith giveninstance variablesand methods. They wereaso
required towrite codeto createinstances of the Product classand to storetheseinstancesin an gppropriate
datastructuresuch asan ArrayList or Veector (in Java). Many candidateswere unableto correctly write
the codefor the Product class. Some candidates did not know how to write an accessor, amethod that
smply returnsthevalue of aninstance variable. Many candidateswere unableto correctly referencethe
Product objectscreated in Part (b) and put them into the datastructure specified. Aniterator would then
be used to accessthe Product objectsin the datastructure. By invoking the reorder () method on each
Product, it can be known whether a certain product hasto bereordered. In Part (c), candidateswere
expected to describe how the technique of inheritance could be used to create asubclass of the Product
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class. Thissubclasswould automaticaly inherit theinstance variablesand methods of Product. Inheritance
dlowsadditiona ingancevariablesto bedeclared andit dso dlowsthereorder() method to beimplemented
differently inthesubclass.

PAPER 03
INTERNAL ASSESSMENT
GENERAL COMMENTS
Thequality of thelnterna Assessmentsfor Unit | inthe 2006 examinationswas much better than last year.
InUnit 2, most candidates made at least afair attempt at the Internal Assessment. A few schoolsused the

old syllabus and this presented some problems.

Generally, most candidates chose appropriatetopicsfor the Internal Assessment. Thetopicschosenwere
relevant to thelevel of the candidatesand the specific objectivesof therespective syllabuses.

One centre submitted samplesthat were based on the same scenario for abatch of candidates. Teachers
should notethat each candidate should generally use adifferent scenario from othersfor their projects.

DETAILED COMMENTS
Unitl

Many candidatesdid not identify aprobleminthe Problem I dentification/Situational Anadys's' section but
rather inthe‘ Description of the current system and procedures’ section. Candidatesare asked to desist
fromincluding information meant for one section in another section. Teachersshould carefully apply the
marking schemewhen marking candidates’ internal assessment reports. They weremany instanceswhere
full markswere awarded to sectionsthat were not present in the report, for example, some candidates
omitted the* Problem I dentification/Situational Anadlyss sectionand still obtained full marksinthat section.

Description of the purpose of the study

Inthisarea, many candidatesdid not addressthe purpose of the study properly especialy withregardto
theguidelinesgiveninthesyllabus, for. example, responsetimes, volume of datato be stored and processed,
andtolerancelevels. Descriptionsof tolerancelevelswere particularly wesk.

Solution Process

Many candidates used datacollection such asinterviewsand questionnaires but most did not analyzethe
responsesfrom the questionnaires.

Analysis of Solution
0 Hardware Specification: Many candidates stated instead of describing the systems specifications,

for example, instead of describing hardware components, some candidatessimply provided a
listing and many teachersawarded full marks.
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0 Software Specification: Many candidatessimply listed examples of varioustypesof softwareand
provided no descriptions. Network layout diagramsweregeneraly missing.

0 Evduationof Solution: Somecandidatesattempted tojustify their choiceof networking components/
hardware/software absol utely rather than relativeto other possibilities. In the case of networking,
agood responsewasthat abusnetwork isgenerally cheaper to set up than astar. Justification of
compatibility of network, hardware and softwarewasvirtualy non-existent.

0 Presentation: Diagramswerefairly ok.

Organizational Impact
0 Enhancements. Much research was not done on other software that existed on the market. Too

many candidates used Microsoft Access® for databases rather than softwarewith a“proven”

track-record for the specific functionsrequired.

Negative lmpact: Fairly well-done

0 Identification of strategiesfor addressing issues. While some candidateswere ableto addressthis
areafairly well, the'publicrelations and* advertising’ sectionswere either misunderstood or not
atempted at dl.

0 Judtification: Some candidates ssemed to have been obliviousto thefact that they needed to justify
strategies used in the section above.

0 Presentation: Many candidatesdid either aninadequate executive summary or noneat al. Quitea
few failed to produce aproper contents page and some manua ly numbered the pageswith apen.

0 Communication of information: Candidates need to proof-read their work since there were
grammatica errorsin many reports.

o

RECOMMENDATION
Internal Assessment reportsshould betyped in black ink using asuitablefont with doubleline spacing.
Unit 2

Most partsof the project had at least fair attempts. The‘ System Models' section wasnot properly done.
It should be noted that the* System Models' section of theinternal assessment isanimportant areain
Computer Science. Thissection shows candidates’ ability to apply rulesto agiven situation to create
moddsfor andyss. Inmany casestherulesfor drawing entity-rel ationship diagramsand dataflow diagrams
wereviolated. Many context diagramsincluded data stores, whichisamajor error. Some candidates
mixed up level 1 and context dataflow diagrams. It isalso clear that some candidates have not been using
the recommended textsfrom the syllabus. Projectswere generally well-presented except for afew cases
wheretheoverall project presentation could beimproved by the use of double spacing and the use of
black (not colored) ink for text. In most cases, candidateswere unableto give appropriate responsesfor
thenon-functiona requirementsof the project. Thisinformation can befoundin bookssuch asthe Software
Engineeringtext by 1. Sommerville.

RECOMMENDATION

Teachers need to provide more guidance for candidates asthey work through the SBA.. For example,
teachers can teach the material for the various parts of the SBA and then see how the candidates apply



