1995 HIGHER SCHOOL CERTIFICATE EXAMINATION

COMPUTING STUDIES

Introduction

Computing Studies is offered in 2 Unit General, 2/3 Y@bmmon)and 3 Unit (Additional)
courses. In this first year of offering such a range, the total candidahow i$1,204 - 2Jnit
General comprising 3099 students, 2/3 Unit (Common) 7021 and 3 Unit 1084.

Both the 2Unit and 3 Unit courses were designedtidld on acommon Preliminary course
which provides a firm foundation ibasic skills and concepts, computer-basggtems,
algorithms and the use of common application software. Batieddigher SchoolCertificate
courses were designed to provide a balance of theory and practice.

The 2 Unit (General) course is designed to nieeheeds of students who wish to understand
how computer applications can be used to solve problems of relevance to them. $adents

how the hardware and software work together, how the computer can be instructed to carry out
a task, how to design solutions and how to use computer applications effectively and efficiently.
In short,they learnhow existing software packages and appropriate hardeamebeused to

solve problems.

The 2/3Unit (Common) course islesigned to meethe needs of students who wish to
understand how computer-based systems are designed, how the system carries out its task and

how the computer can be instructed to carry out new or different tasks. In short, they learn how
to design, create and implement computer solutions in a selection of application areas.

2 UNIT (GENERAL)

3099 candidates presented for this paper which consisted of:

Section | - 20 multiple choice questions
Section Il - five questions, each on one of the five topics.

Section |

The average mark on the multiple choice questions was 9.48 with a standard deviation of 3.1.
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The item analysis for Section | follows.

A very small percentage of candidates (not shown belaied to mark aselection ormarked
multiple choices.

Choice A Choice B Choice C Choice D
Item | % mean % mearl % mean % mean

1 3145 8.8 10.74 9.0 26.62 8.9 | 30.89* 11.0*
2 49.05* 10.9* |[17.73 8.2 22.31 7.9 10.32 8.6
3 22.11* 11.2* [15.12 9.7 27.27 9.0 35.04 8.7
4 33.08 8.8 18.39 8.8 17.96 9.5 | 30.27* 10.6*
5 23.71 82 33.12* 10.9* | 12.44 8.5 30.44 9.4

6 1512 8.1 2.81 7.7 |44.48* 11.0* | 37.30 8.3

7 77.92* 10.2* [4.70 6.3 14.27 7.3 2.74 6.2
8 15.77 83 54.60* 10.6* | 11.37 8.8 17.96 7.5

9 3.63 7.31 4.44 8.0 17.64 7.6 | 64.04* 10.5*
10 [ 19.60 84 66.36 9.9 |[12.25* 9.6* | 1.47 6.3
11 | 2.35 6.7 2.32 6.7 |15.41* 11.4* | 79.65 9.3
12 | 5.23 6.6 5.62 6.2 |86.19* 10.0* | 2.68 6.7
13 | 9.80 7.6 69.30* 10.4* | 3.00 7.1 17.60 7.5
14 | 16.59 7.7 47.88* 10.6* | 7.15 6.6 27.99 9.4
15 [ 26.52 8.8 56.89* 10.2* | 12.28 8.9 4.11 6.0
16 | 32.72* 10.4* |11.23 8.3 20.61 8.4 35.17 9.6
17 | 10.84 838 39.48 9.1 |23.91* 10.6* | 25.44 9.3
18 | 76.65* 10.2* | 15.87 7.7 4.41 6.7 2.81 6.1
19 | 3.63 6.6 5.98 7.0 27.79 8.6 | 62.31* 10.3*
20 | 57.61* 10.7* (17.41 8.2 5.09 7.6 19.30 7.6

Note: On Section Imean isthe averagenark ofthe students whaselected that choice.The

correct choice is indicated Iiigures in bold and*.

In most cases the mean mark for those studentsseleoted the correeinswer was
higher than thenean for any ofhe other choices.Question 10 ighe exception in
which a number of the better students selected choice B.
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Section |l

Answers seemed to indicate that the studentditiaddea of theunderlying theory behind the
application but appear to have had considerable experience in using the application.

Students arereminded that the practicalwork must be balanced withthe theoretical
understanding required by the Syllabus.

Question21 : Spreadsheets

In this question candidates could not achieve mgirks unlesghey were familiar with the
necessarypractical component ofthe course. Alarge number wereunable to layout a
spreadsheet or provide suitali@mulae. This couldndicate that thestudents weragiven
practice in using prepared spreadsheets but little or no practice in creating their own.

(@ In this part some candidates provided a definition of tmplate unrelated to
spreadsheets. It is again emphasised that students mustkdowgehe trminology
related to the subject correctly. It should not be necessary in a Computing Studies paper
to includewords inthe question toshow that theanswer must refer to a computing
studies context.

A large number of candidates could not supply an example of a macro or confused the
concept with an inbuilt operatiosuch asfill down a shortcut command farint the
spreadsheet such esmmand-por the application of a formula. The questi@ive an
example of where macro might be usedlicited responses such as a real estate
officewhich could indicate a lack of understanding by the student.

(b) 0] Here few students werable to identify theproblem as ecircular reference.
Some knew that the cell referred to itself, but a large number simply stated that it
had no value.

(i)  Very few candidates correctly identified the functiorcasNT.

(i)  Many students provided names of expenses rather than identifying the data block
as asked.

(iv)  This appeared to be a subjective question. Many students simply selected one of
the two charts and statédvas easier to se¢hus attracting no marks.
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(c) The provision of the grid page allowed most students to make some attempt at this part,
with the well-prepared candidates scoring well.

0) The common error here was woite formulaeusingthe suppliedvalues rather
than the cell references, which is the power of spreadsheets.

(i) This part, which askedor identification of input, output, calculationand
instruction areas on the grid areas,was poorly done,ndicating students’
possible lack of use of this terminology when learning the topic.

(i)  In thewhat-if question, too many students omittedy discussion othe reason
for makingthe change.Somegave as theianswerWhat ifthe capacity of the
buses changed®ithout indicating that this would be done to $eav it would
affect the number of buses and hence the cost.

Question22 : Databases

The question assessed understanding in a variety of areas, thus attasingtudents tecore
some marks. Veryarely did a candidatecore highmarks inall threeparts ofthe question.
Many answered a few parts very well but seemed to have little idea of others.

€)) (i) A number of students responded in termshef generaissue of computerised
databaseompared with papetatabase rather than terms ofthe database of
this specific motel as described time stem. Studenttalked about situations
such as libraries, schools and doctors' surgeries in whiekteetnonic database
would bequicker tousethan thecorresponding manual systenthe question
required answers in terms of motel situations such pagparing accounts,
checking for unoccupied rooms at registration, etc.

(b) Many students misinterpretéide contents of the fielduest ID by referring to photo
driver's licences, etc, rather than to a motel-generated unique number.

(i)  Here students did not use all the space available in tfieame as amutline of
the screen but, instead, drew a smaller screen within the border. Screen designs

usually indicated only the placement of the fieldth no prompts or on-screen
help.

(c) () This part causegroblems; many studengpparently could not understand the
reason forthe searchand, therefore, could not identiyhe cues given for
forming the search specificatiorResponse tahe second part concerning the
automatic preparation of individual letters was poor.
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(i)  The social implications examined in this part did not seem to beundkrstood
and a number of students misunderstood the implication that motedctizdfly
listened in to the calls. In both instances many argued that the aetsomt an
invasion of privacy, whereabe question sought halancedargumenttaking
both points of view into consideration.

Question23 : Graphics

(@)

(b)

(©)

The majority of candidates scored well in this part, althougggme showed no
understanding of the purpose of the graphs. More careful reading of the question would
have elicited better responses since many answers simply referred to the general concept
of the size ofthe graphs To gain fullmarksthe candidate had to refer bmth the

change in scale and the change in starting point.

() Those who attempted part (i)showed a good understanding of the
transformations required. Many candidates made no attempt to answer this part,
perhaps reflecting a weakness in their understanding of the topic. In the case of
the distortion a largenumber of students redretlie figure with wobbly or
broken lines rather than with a change in the aspect ratio.

(i)  Here there was obvious confusion betweath-basedandcel-basedanimation
and betweertypes of animatiomndtypes ofgraphics sincemany candidates
discussed the difference betwdmtamappedandvector-basedolutions.

The mathematical parts were attempted by most studeeatsajority of whom gained
at least half the available marks. On the other hand, a disappointinghyniardeer did
not attempt parts (iii) and (iv) artle answers of those whdid so were ofteririte -
simply stating thatstatic meansstill anddynamicmeansactive Correct terminology
was rarely used or understood.

Question?4 : DesktopPublishing

The quality of answers was generally fair. This wastop& in which the level ofknowledge
and understanding of ternassociated witlilesk top publishing were obviously pooferms
such akerningandleadingwere confused, and those suchhesster pagendtypefacewere
not widely known.

Students are agameminded ofthe necessity to read tlggiestionscarefully and tcanswer the

guestion asked, e.g. marfgiled to answerpart (b) (iii) with reference to thdext of the
brochure.
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Hereruler guides which are the non-printing guidelinased tohelp position elements
on a page, wereommonly confused withthe rulers acrossthe screen inword
processing packages to assist vatliomatic formattinguch agpage width tab stops
and so on.

Kerning was confused witthe space between lines rather than the space between
letters, and thgutter (the space added to the insidargin toallow for binding) was
often perceived to be at the bottom of the page and hence confused Vatitehe

Students were confused about aspecth@$ample document presented which were
unrelated to the question - design and DTP. They stated that:

0] the document should be folded in two rather than three,

the body ofthe textwas inLatin and hence conveyddtle information to the
reader, and that

two pages were provided atiderewas onlyone in thebrochure, not realising
that they were the front and back of a single page.

The commonly identifiedesign faultsconcerned the placementtbe graphics

with respect to the text, the fonts used, the mix of fonts used, and the positioning
of the items on th&ont coverwhich would not fold as required. Few needed to
identify other errors such as the placementhefScienceheading at théottom

of the page separate from its body text, or the change in its alignment compared
with the other faculty headings.

(i)  While there were many good answers to this part, too rfaleg to include the
cropping and editing othe picture. Studentmight have believed thathis
would be done by scissors preparing the original magazine picture for

scanning, rather than incorporatitige electronicprocesses to complete the
work.

(i)  The biggest error here was failure to relate the answextas required.

This was another question in which a failure to read the question carefully resulted in an
unnecessary loss of marks.

(i)  This asked fotwo ways to improveeadability in this situation, markswere
lost through correct but inapplicable techniques being stated.
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Question?5 : ComputerCommunication

In answers to this question poor grammand poor expression meandeas were
communicated badly.Thereseems to be somevidence thastudents knew what to do but
could not explain the reason(s).

A number of students did not attempt complete sectiortiseafuestion. Many suggestdioat
reducing the font size or reducing the kerning would lessen the amount of text to be transmitted,
thus showingnot only alack of understanding of compressioechniques but of the
communication process itself in terms of what is actually transmitted.

(c) Likewise,answers to thipart indicated thasome practicalwork had been done, but
little or no theoretical underpinning was apparent.

(i)  Answers here showed no understandinghefconcept oprivate mail sent to a
user's mailbox and accessible only to the box holder, compareguiilic mail
sent to acommon mailboxbulletin board) accessible @l users inthe same

group.

2/3 UNIT (COMMON)

The 8105 candidates (72% of ttetal candidaturejvho presented for thipaperwas made up
of:

Section | - Core
Part A
20 multiple choice questions

Part B
2 questions - one on each of the Core topics

Section Il - Options
Seven questionsgach onone of the optional topics ofvhich each
candidate was required to answer three.
Section |
Part A

The item analysis for Part A follows.

A very small percentage of candidates (not shown belaled to mark aselection omarked
multiple choices.
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Choice A Choice B Choice C Choice D
ltem | % mean % mear] % meanp % mean
1 6.54 8.7 1.79 9.7 3.76 9.8 | 87.84* 13.1*

4.43 10.1 23.52 11.3| 62.16* 13.7* | 9.68 10.3
3 15.37 11.1 59.24* 13.9* | 17.67 11.0 7.51 9.9
4 18.90 11.3 66.04* 13.6* | 14.18 10.2 0.81 9.4
5 7.50 11.1 16.13 10.9| 68.82* 13.4* | 7.31 10.9
6 3.82 7.8 81.96* 13.3*|9.19 10.2 4.97 9.8
7 58.56* 13.7* |[3.14 10.8 | 15.00 11.22] 2.99 11.0
8 7.92 9.6 15.55 11.5| 6.83 9.6 | 69.53* 13.5*
9 14.46 9.9 12.50 11.2| 65.72* 13.6* | 7.17 12.0
10 | 7.13 9.3 3.17 8.1 2.25 8.2 | 87.36* 13.2*
11 | 3.44 9.6 12.25 9.3 | 79.28* 13.4* | 4.93 10.4
12 | 29.44 11.8 53.07* 14.0*| 7.00 9.4 10.30 10.2
13 | 14.45 10.1 6.09 9.1 39.92 12.4{ 39.36* 14.3*
14 | 65.32* 13.9* |22.65 10.7 | 8.92 9.3 2.97 9.2
15 | 22.70 11.9 54.66* 13.8*|5.89 10.2 16.57 10.7
16 | 23.81 11.5 8.82 11.4| 55.67* 13.6* | 11.44 11.2
17 | 8.08 10.2 22.51 11.5| 12.40 10.9| 56.91* 13.8*
18 | 8.79 10.8 13.58 11.4| 26.13 11.1) 51.14* 14.0*
19 | 13.69 10.7 36.48 13.0( 38.33* 13.6* | 11.23 10.5
20 | 27.07 11.9 60.98* 13.4*|5.36 9.8 6.38 10.5

Note: Meanis the average mark on Choice A of the students who selected that choice.

In most cases the mean mark for those who selected the correct ansvwgghgashan
the mean for any of the other choices.

Question 13 is an exception in which a number of the better students selected choice C.
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Question 19 is another exception in whible betterstudents were split betweehoice

(B) andthe correctanswer (C). Since there are thrgmths to test, eninimum set of

data is (C). Those who argued that the test data should include values above, below and
on theboundary andvho thus chose (B), weraconsistent since there is nalue

greater than 5 for testing the outer selection.

Part B

Question?1 : Computer-base8ystems

@ This question was very poorly answered.

Many students did nadttempt this part and thoseého did so presented poor, verbose
and inappropriatanswers. Studentgenerally appeared to haltle understanding of

the terminology and concepts being examin@aswers tothis partindicated a greater
reliance on casstudies from commonly usdédxt booksthan on the completion of a
major investigation of an application of computer technology as required by the
Syllabus.

Few students werable to identifytechnicalfactors as required, but selected societal,
temporal or operational factors. Even those who could identify appropriate factors could
not relate theirdiscussionback to the investigationor could they explairhow such
factors affected the decisions made about the feasibility of the system.

(b) (1) Most students were able to score here. Those who failed to do so often provided
trite answers such asustom-written software is easier to uee is less
expensive Such general answers will attract few marks.

(i) This part was reasonably well answered, although some students didicate
whether the stated implication was positive or negative.

(i)  The reference toeal data asopposed tdest data inthis partwas not readily
understood. Many studentsompletely misinterpreted theuestion and
answered as thougtne terms weresynonymous,consequently they scored
poorly.

(iv)  This was also poorly answered as many studentdittacknowledge of alata-
flow diagram. Some students had difficulty in answering stheg model of a
data-flow diagram included more than 4 elements of the system.
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Question22 : Algorithm Design

It was pleasing to notthatvery few candidates either failed to attentpts question or scored
no marks. In previous years similar questibase often been omitted by a langember of
students. It is a matter of concdhat theanswersindicated thatmany students who are
capable of correcting an existiadgorithmare unable to develop thewvn algorithm from a
problem statement. More attention needs to be given to this aspect of the subject.

€)) () Here most students performed well, witle betterstudents including boundary
conditions.

As thequestion described a physical situationvis expected thastudents

would apply reason before simply applying remembered generalisatarks

were deducted for test data which included negative or zero values, unless it was
accompanied by a sensible explanation, since it is unrealistic to consider a person
of zero or negative weight, or of zero or negative height.

Providing a fixed number of rows for the answer caus®de problems ithat
some weaker studentdelt they had to fill all rows and so duplicated
combinations or usedhappropriate combinations itheir answers, others
requiredmore than the ningorovided. The convention is to provide sufficient
lines for the most verbose answer but correct answers wiglire fewer lines
are not penalised.

There was some obvious misunderstanding of the tatmesstandor since the
expected results for particular combinations of test data were often incorrect.

(in) In this partsome problems wereaused by a smaiiumber of students who
confused the meaning of the signs >, , and <. Most al@ectorecognise the
needfor the OR structure but could nanplement it correctly or became
confused withthe correctpseudocode structures involvirlge placement of
ELSE andeENDIF. Studentgended to havenore success whethey described
the algorithm in flowcharform. The opposite wadrue in the case of 3 Unit
candidates (Question 22 of 3 Unit (Additional) paper).

(b)  Here students who chose flowchartgtasr preferrednethod of algorithrmdescription
tended to perform better in scoring mid-range marks than those who chose pseudocode.
Good pseudocode users, however, often gained maximum marks.

The major problem withthe responses wathat studentsfailed to identifyall of the
processes needed in their solution. Those most often missed were:
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the need for a looping structure

the detailed logic for making the correct age decision

the need to maintaitwo counters Juniors and Senior§ for printing out
totals, even though only the Seniors were restricted in numbers

distinguishing betweewriting data to a file angrinting data

failing to print thenumbers ineach categorut printing the details ogéach
member instead.

Section Il - Options

This part of the paper contained the seven questions of which students were required to answer

three corresponding to the Options studied. Studmstadvisedigainst attempting questions
for which they are notformally prepared, and alsagainst answering morethan three
questions, since the result of this is that the time available per question is reduced.

The number of candidates attempting each of the Option Topics is as follows:

2 Unit 3 Unit Total
n % n % n %
Applied Al & Expert Systems 938 13.7 133 1203 1011 13.5
Computer Communications 6008 87.¢ 936 86.7 6944 8/7.6
Computer-Controlled Systempg 779* 11.4* 82 7.6 861 10.9
Computing Technologies 1788 26.1 299 27.7 2087 2p.3
Database Design 5457* 79.7% | 785 72.7| 6242 78.8
Graphical Techniques 4858 71.0 | 807* 74.7*| 5665 71.5
Multimedia 1205 17.6 | 231* 21.4*| 1436 18.1

Note: Cells marked witht show topics where there is a 3 opércent difference between the
choices made by 2 Unit and 3 Unit candidates.

The following tables show the mean mark achieved on each of the Options (outtadezDer
with the mean mark achieved by that group of students on the Core (out gingOgorrelation
coefficient between the two mean scores is also given.
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All 2/3 Unit (Common) Candidates Correlation| Core Mean Topic Mean
Coefficien
Core 1.0 22.44 22.44
Applied Al & Expert Systems 0.78 18.75 9.18
Computer Communications 0.68 22.44 9.92
Computer-Controlled Systems 0.74 20.96 6.13
Computing Technologies 0.73 22.79 8.79
Database Design 0.71 22.65 8.88
Graphical Techniques 0.7 23.09 8.74
Multimedia 0.71 22.17 8.45

Note: The mean scores othe Coreare reasonably close, irrespective of @ion selected.
The exception is the mean for Applied Al & Expert Systems.

Overall theOption means, thoughldtle low, are generallyconsistent, agsre the correlations
between each Option and the Core. The exception is Computer-Controlled Syitems (

3 Unit (Additional) Candidates Correlatiop Core Mean Topic
Coefficient Mean
Core 1.0 27.28 27.28
Applied Al & Expert Systems .55 26.47 13.76
Computer Communications 57 27.24 12.09
Computer-Controlled Systems .62 26.80 8.64
Computing Technologies .70 27.55 11.66
Database Design .57 27.64 10.82
Graphical Techniques .64 27.35 11.23
Multimedia .58 26.18 11.10
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2 Unit (Common) Candidates Correlation Core Mean Topic
Coefficient Mean
Core 1.0 21.69 21.69
Applied Al & Expert Systems 0.76 17.66 8.53
Computer Communications 0.68 21.69 9.58
Computer-Controlled Systems 0.73 20.34 5.86
Computing Technologies 0.71 22.00 8.32
Database Design 0.72 21.93 8.60
Graphical Techniques 0.69 22.39 8.32
Multimedia 0.70 21.41 7.94

Question23 : Applied Artificial IntelligenceandExpertSystems

About 14% of the candidature attempted this option.

There were someandidatesvho showedittle understanding of thitopic andseemed taely

on their generalknowledge. Students need to practise interpreting instructions under
examination conditions and should hdly advised as to the expectations of t@@tions
Section of the Examination.

In general theguestion waswvell answered by a significamtumber ofcandidates. It was
evident thasomehad been thoroughly prepared ath aspects of the topic; these candidates
scored maximum marksTherewere, however, many whaisplayed a limited understanding

of parse treeand had limited experience with rule-based systems. Such candidates were unable
to deal effectively with rule sets which differed in form from simple expert systems.

The number of candidates who were unable to distinguish beinte#igent and unintelligent
robots, or who did not understand the characteristiastifitial vision, was disappointing.

(@)  This part was generally well answered with parts (i) and (ii) Hestigransweredhan
parts (iii) and (iv). It is emphasisdlat specificterminology needs to be understood
and not simply rote learnt for regurgitation.
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Most candidates realisddat therewas a problem witlhaving twoadjectives ljowling
andgreen) together.

() Very few wereable to give the fulanswer to thigart, viz green needs to be
addedto the lexicon as a noun.

(i) It appearsfrom the number of poor attempts at answering thast that natural
languageprocessing needs to be maearefully studied, particularly in the
construction of parse trees. Too many candidates were able to identify only parts
of speechrom the lexicon and constructed an incorrect, low-lgu@isefrom
these.

In general the areas of robotics and artificial vision were not well handled here, although
there were somexcellentanswers. Poor answers weeneral and triteshowedlittle

insight, and referred to robots &seing peoplerom repetitive,dirty or dangerous

tasks In the better answers candidates showed that an intelligent robot can, for example,
respond adaptively to its environment.

Those who discussetttificial vision had little idea of théntelligenceinvolved in shape
recognition, edge detection or pattematching, for example. Poor answers simply
described artificial eyes or a surveillance cameraniade no mention dhe intelligent
component.

(i) Here candidates were required to identify and describeptwblemsspecifically
related to the voice recognitionstgmdescribed in theuestion. Far tommany
misinterpreted thegquestion as being about a radiwat talks to the driver,
confusing voice synthesis with voice recognition.

Most were able to identify some problems - usually those of separatingitiee
from background noise or the difficulty of differentiating betweemmands to
the system and conversation in the vehicle.

This part was well answered. Sowwndidates, however, provided vgrgor answers
which amounted to a repetition tdfe conditions stated in thguestion in a different
layout. Such answers misinterpretsttucture of anexpert systemas being like a
procedurally orientated programming language

Candidates were expected to model their additional rules on those given in the question.

(in) This was also well answered, with most students showing thaaglemet the
government regulations. the betteranswerscandidates listed onlthe rules
that were used and showed a knowledgénfard/backward chainingnd the
precise order in which the rules were applied.
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Poor answers evaluated all of the rules from 1 to 7 but showed no understanding
of the operation of an inference engine. These weaker candidates sed¢matd to
the expert system as a procedural program aatabase of rules to be searched
sequentially.

Question?4 : ComputerCommunications

In general, the question was well answered by a signifraamber ofcandidates, aumber of
whom gained maximum marks for extremely high quality answers.

Many students showedraasonable knowledge tfe terminology, but were unable telate
their knowledge to the specific question.

There were also a significamtumber of students who possessed a poor grasp of the
terminology and gainetharksonly from the lesstheoreticaland more practical parts of the
guestion.

€)) Good answers to this part were clear and detailed.

() The weaker answers simply stated some known fact(s). For example, in a poor
answer toDescribethe function of amodem inthe transmission oftiata,
students simply usedhe terms modulates/demodulateand analog/digital
whereas a better answer described the total processedrting a digital signal
from a computerinto an analogue signal suitabfer transmission over a
communication link and convertirthe analogue signal receivé@m the link
into a digital form for use by the computer.

(i)  Here the weaker answergere unable to distinguish betweeytlic redundancy
checking and otheforms of error checking. Many studentstalked about
removing redundant datand cycling through the data indicating a lack of
preparation and a reliance on general knowledge of word meanings.

() @) This was not well answered. Many students didknotv the word emulateor
its meaning. Irthe second parstudents simplyave thenumber of databits
(such asr or 8) rather thandescribing thepurpose ofsetting each of the ...
communications parameters

This is another example, mentioned in previous years, of students' failiegdto
the stem of the question with each of the component parts.

(i) Here very manycandidatesknew some ofthe features of theX-modem
protocol, although full marks were rarely awarded.
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(i)  This part was well answered even by those studentsdighnot do well on the
more theoretical questions, perhap#dicating that, although thepractical
components of the Syllabus are being taught, more emphasis needsdaoeke
on the required balance between theory and practice.

() This wasgenerally wellanswered, althoughpnce againconfusion of terminology
resulted in needlesss of marks. The majority of students werable to give a
balanced discussion of the use of the Internet. Most answers refettiedptovision of
access to more informatioas a positive effect an@ccess to unsavoury/illegal
informationas a negative effect. They referredh® increased access to information of
people in remotareasas a positive effect anithe needfor more sophisticated and
faster transmission hardwaies a negative effect.

Candidatesfrom schools which donot have access to the Internetere not
disadvantaged in answering this questionThe Internetwas used only as a
contemporary example of alectronicinformation service as stated ihe question.
Hence, to answer this questi@mandidates couldsetheir knowledge othe effects of
electronic information servicéss general on education.

Question25 : Computer-Controlle®ystems

This question was answered by the bulk of the candidates in terms that were far too general.

Candidates are expected to be familigh a wide range ofensorsand effectorsccommonly
used in the this field. This year the temed switchwas not widely known, while few students
knew what gilot light was.

Whilst algorithms have always been another weakea inthis question, therevas an
improvement in the number of attempts and the quality of such attempts over those of previous
years.

Question?6 : ComputingTechnologies

26% of all candidates selected this option, wifmost equal numbers attempting each
technology.

Candidatesnust be aware that the current Syllabus offers a choice of two technologies together
with content which is common to both. For this reason the question consists of a cparnon

(a) to be answered kil of those attempting this Optiofmllowed by part (b) dealing with
Theory and Construction of Integrated Circuaisd part (cealing withOptical Technologies.

Each candidate is required to answer part (ajgéhdr part (b)or part (c).
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Too many students thigear disadvantaged themselves by answanngrrect combination;

some even answering all three parts. On checking average marks of the individual parts and the
whole question, however, as well as correlations between the Mepic andhe Core mean,

there was no apparent difference.

(@) The simpler aspects of part (a) were well donenbgt candidates, althougmany did
not seem tohave much understanding dhe structure of théSCIl code, andthus
found part (i) difficult. Knowing that the coddor A (the 1st upper case letter) is
represented by decimal 65 and hence by00QO01, it should be obviouthat the given
code 0100101is the code for thBth capital letter, E.

(i) Here most students were able to contegt 8 bit binary pattern to hexadecimal.
Some converted to decimal afrdm there to hexadecimal - a difficuthethod.
Those who understood the relationship betwibendifferentbases werable to
convert directly by grouping the bits into sets of four and then transkesiciy of
these groups into a hex digit, 01000011 -> 0100 0011 -> 4 3.

Somehad more difficulty in converting tooctal since thisprocess requires the
grouping ofthe bits into threes - startinffom the righthand digit and fiing
with zeros if necessary, 01000011 -> 01 000 0100+000 011 -> 1 0 3.

Those who used this method and gotwineng answer usually startddom the
left hand end: 01000011 ->010 000 11 -> 010 00D-%12 O 6.

(i)  In this partthe conversion fromdecimal to binarywvaswell done, although too
many left theanswers as six bits gpite of the statement in tlgestion,the
computer has a word length of 8 binary digits.

Many students weranable to apply thewos complement methaahd simply
used sign and modulus.

(iv)  Answers to this part showed a low level of understanding of the division process
in a base other than ten. Only about 20% of the candidates were able to carry out
the division directly in binary as shown below:

Step 1 Step 2 Step 3
1 1 1
1011) 1001101 1011) 1001101 1011) 1001101
1011 1011 1011
1000 10000
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Step 4 Step 5 Step 6
11 11 11
1011) 1001101 1011) 1001101 1011) 1001101
1011 1011 1011
10000 10000 10000
1011 1011 1011
101 1011
Step 7 Step 8
111 111
1011) 1001101 1011) 1001101
1011 1011
10000 10000
1011 1011
1011 1011
1011 1011
(1) In this part students confused@¢omputer-aided designvith computer-aided

manufacture. Those who understood CADften could notrelate it to the
manufacture of integrated circuits.

(i) A numberhad an incomplete understandingtloé etchingprocess in thigart,
with many believing it to be a cleaningrocess. Few understood why the
process might be repeated.

(i)  Answers tothis part again illustratethe failure of candidates tanswer the
specific question. Instead of focussihgir answer orprecautions to béaken
during manufacture to create a dust-free environmeainy students mentioned
every precaution about which they had ever heard.

(iv)  This was answered correctly by most candidates.

(v) The circuit here was correctly identified by most students but they were unable to
explain how the circuit is usually used in computers.

(vii)  Many did notidentify thehalf adderin part (vii) as a circuibnd gave fanciful
descriptions. A number of those who dehlise itwas acircuit were unable to
explain its functions clearly.

(viii) Here too many studentdailed to modify the circuit given in(vi) and simply
attempted to draw some half-remembered circuit from class.
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(c) In general terms, answers to part (c) were disappointing.

() Here candidates failed to answer the question asked and gave advantags of
rather tharaser lightor concentrated on a comparison between optical-fibre and
some other medium.

(i) In this part the terrsingle modevas not well understood and the diagrams were
poorly drawn. Students showed little understanding of the purpcesscbflayer
and simply redrew a remembered diagram.

(iv)  This was generally wellanswered by those who understaibé meaning of
technological advantages Others failed to relate theirdiscussion of
technological(or other) factors tadata transmission. Oncagain, failure to
answer the question asked resulted in unnecessary loss of marks.

(v) This partwas also poorly answeredCandidates gavanswers based adiheir
understanding of other storage media rather than on an understantimg af
magneto-optical disk works.

(vi)  This partwas reasonablyvell answered, althougmany candidates described
characteristics of one of the devie@dy andfailed to comparethe devices as
storagedevices.

Question27 : Databas®esign

Many answers were correct but were far gemeral in nature and could apply equally well to
situations other than the one described in the question.

There appeared to be some difficulty on the part of many students in reading and understanding
the scenarios. Terminology once again was not widely knownramy who obvioushhad a
reasonable knowledge dhe subject did notuse the most appropriate terminology in
formulating their answers.

€)) Answers to this part perhapflected the candidatesvn experience with videghops
in that their answers tended to be written from a borrower's perspective rath&othan
that of a student of database design. The question had to be answered in étnioal of
issueswhich could causeroblemsfor the videostore The major problems are
ensuring that:

the privacy of the clients is preserved,

the information is kept secure to prevent unauthorised access, although
employeesstill have reasonable access to tieta for the efficient
carrying out of their jobs.
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(i) Here many answers resembled opinicatber than reasoned statements based
on knowledge and understanding of the issues involved. Few students were able
to offer a compromise solution which was necessary to obtain full marks.

Again, many students had rdearned definitions without any understanding of
the specific term.

(b)  That was the case in this part which attempted to assess the candidate's understanding of
terms and their definition.

() Only here did thequestion ask for alefinition - all other parts required an
answer in the candidate's own words.

(c) () In this part there were threwain alternativeswhich were equally acceptable
provided that the explanation was clear and concise.

- Add an extra field puebaTe to the Book file and link this to the
BORROWER file

- Create a third filoue??? with the fieldsborrower number, book number
andDUEDATE.

- Add multiple extra fields (one pebook allowed to be borrowed)
DUEDATE to theBoRROWER file and link to the appropriate entry in
theBoox file.

(i) To gain themarks here candidates had show their understanding.Simply
listing all the fields scored no marks. Listing appropriate fields scqad
marks. A reason for including the field was essential in order to gain full marks.

Too few students seemed to be aware of whatre@gred in the last part. Theajor

omission was the essential step of performing a quethedatabase to identithose

clients to whom a letter had to be sent, and to select the re@ninformation to be
provided to the borrower in order to identify the overdue book.

Question28 : GraphicalTechniques

Due to the structure of thgpuestion students displayed strengths or weaknesses theitiugrh
part (a) or part (c).
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Including well-labelleddiagrams in student&xplanations is a procedure which is to be
encouraged. Thosegho did so were oftemble to explain @rocess much more clearlgan
those who used only words.

@ In this part far too many studerfitsled to see any connection betweaster scanning
and interlacing in spite of thewording of part (ii). Of thosewho could describe
interlacing, far todew wereable to explainwvhy it is used. Soméextbookanswers
were consistently misquoted because of misinterpretations.

(i)  The arithmetical work involved in these parts was well done. Some

and  students, however, despite the wording of (iv), wasted time in evaluating the

(iv)  resultant expression. Usually thos@o hadproblemshere also hagroblems
in identifying the number of bits required per pixel.

(v) Parts (v) and (vi) were not well answered. Many students did not seem to
and  understand the theory behind the generationlo@ir/greyscale/monochrome
(vi)  images.

(b)  Herethe need to read armhswercarefully thequestion asked waagain apparent.
Students couldtate thegraphicsareastudied, but then gawbe name ofthe software
usedrather than whathe graphics software was used to produceAnswers to
remaining parts were similarly loose and general rather than precise and specific.

Rather thardiscussingthe limitations of thesoftware, mosttended to mentiorany
limitations such as the speed of the hardware or the paucity of memory.

Candidates often have no idea of tway in which things were done prior to the
introduction of computer technology ahdnce rejectiuestions asking hothe use of
computer technology compares with the useatfitional methods Very few students
could identify the traditional processes in their arestofly. Somaedid not even realise
that graphs andgraphical images existed before the introduction ofomputer
technology. Thosgho did attempt toanswer thispart usedthe usual genericterms
such adaster, more efficient, easier to charaged so on.

(c) () This was very poorly answered as few students kihesterm dithering which
is the representation of a colour not available in the exigatejte by theise of
a pattern of other existingolours from whichthe human eye performs the
averaging to achieve the required colour. Among those who did attempt this part
therewas obvious confusiotetweendithering, antialiasingand conversion
between bitmap and vector graphics.

(i) This part, onthe otherhand, waswvell answered, witlthe betterstudents using
clearly labelled diagrams to assist their explanation.
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Most candidates recognised that a paint program is bit-mapped but had difficulty
in explaining the problems which would ensue from trying to chédmgasize of

the rectangle. Many discussed problems with chantp@triangle, a term not
found in the question.

Candidates could identiffwo factors required in thipart (selectedfrom
memory size, bus speed/refresh mtenumber of colours supportgtut were
unable to explain the effect of these factors on the resolution of the animation.
Many failed to mentionthe appearance of the animation on the scrégome
wanted to print their animation amtiscussedhe resolution oWarious printers
since the question precluded discussion of the resolution of the monitor.

The majority of candidates answered this part well, although answersfiare
too general to attract full marks. $p®nses must refer the context of the
guestion, hence in this Graphics Option, describing the operatiomotlam as
adigitiser was not awarded any marks.

Many studentseither did not read theguestion correctly osimply chose to
discuss printersather than plotters. It is aga@mphasisedhat compare and
contrastrequires a discussion of both similarities and differences.

Students areemindedthat maximum markswill be given to thosevho clearly display the
most knowledge and understanding of a topic.

Question?9 : Multimedia

@ ()

(if)

(b)

Most candidates were able recall thecomponents of multimedia in answer to
this part.

To obtain full marks here candidates includediscussion of wavetables,
sampling rates and sample size together with a discussion of both recording and
storage. Answers indicatédat most students wenenawarethat there ismore

than one sound data type.

() The termhypertextwas understood by most students in this part. Quite a
few, however, were unable to discriminate betwagrertexiandhypermedia

(i)  The typical middle range answers havere brief -such ascompression
and makehe videoshorter or show it inblack and white and only showevery
second frame The better quality answers discussed issues suddasing the
resolution of the image, reducing the number of frames in a video,
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compressingthe video, with the very best answers mentioning specific
compression technique and explaining how it operated. No marks were awarded
to answers which mentioned increasing the amount of storage available since the
guestion specifically wantedethods for reducing the need for storage

(i)  This wasnot an effectivediscriminator. Most studentgained some of the
available marks but few gained all because the brevity of their answers prevented
them from receiving all of the marks which the candidate's knowledge deserved,
e.g. acandidatewho wrote more businessdased on his/her viewhat the
interactive displaywould cause morenterestamong the passers-by attract
more people into the store and therefore probably generate more bustdds
not gain full marks.

Another common error ithis type of questionvas forthe candidate to give a
disadvantage in oneolumn andthen state its opposite as an advantage in the
othercolumn. Such answers scorexdce only. Acandidatevho statesthat a
disadvantage to thewner ofthe interactivedisplay would bdess socialising
with customerscannot expect to gain additionatarks for stating that an
advantage of the non-interactive displayould be more socialisingwith
customers.

() Marks were gained fotlarity of design, using a promgind relating the screen
to the information provided. Those who did not gain fadirks usually omitted
the prompt. The quality ofsketches wasguite poor even allowingfor the fact
that they were drawn under examination conditions.

Students must remember that if clarity of design is a desiedioibute then they
should ensure that it is incorporated in their answers.

There appears to be considerable confusion as to what constisitegtzoard
Most candidates appeared to understdmat it is in a graphidorm but few
realised the importance of relating the content oftitvees intheir storyboard to
the information inthe question. They oftedrew up a remembered storyboard
instead of applying their knowledge sforyboard construction tthe case in
point.

Too many studentdailed to show an understanding dhe importance of
navigation paths, the need to allow treer to return taghe main menu at any
time and the need to provide a sensible handling of the map.

The last two parts were the worst answered sections of this question.
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(i)  This part allowedfor someinterpretation of theneaning ofway to select an
option Those who scoredell described a hardwam@nswer such asise a
mouse to click on the choioepress akeywith the letter of choigeetc. Others
chose to describne way to select an optiom terms ofthe navigational path
which needed to be followed.

(iv)  The last part was extremely poorly answered. Many candidates made no attempt
to create a multimedia solution ksimply statedthe store should show wideo
or play an audio tape The better answers looked at software and storage, media
which could beused andneans ofchanging the displawith minimum effort.
It was this latter approach that was sought.

3 UNIT (ADDITIONAL)

1084 candidates presented for this paper, which consisted of:

Section | Twenty multiple choice questions
Section Il Two questions, each on one of the compulsory topics.
Section |

The item analysis for Section | follows.

A very small percentage of candidates failed nmark aselection. Question 18 was not
attempted by 15 students, whigtas asignificantly larger proportion thafor any other
guestion.
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Choice A Choice B Choice C Choice D
ltem | % mean % mear] % meanp % mean
1 15.46 11.5 20.09 10.7| 30.74* 12.2* | 32.87 9.9
18.24 9.7 36.39* 12.7*| 23.70 11.0 20.74 9.1
3 12.13 9.7 3.33 9.99| 37.96 10.2| 46.11* 12.1*
4 5.37 9.1 16.67 8.9 |69.91* 11.9* | 7.78 8.8
5 7.13 8.4 60.74* 12.1* | 4.07 8.0 27.22 9.7
6 53.15* 11.7* |[32.78 109 | 7.13 8.8 6.48 8.7
7 17.69 10.8 57.04* 11.6*| 18.52 10.1 6.57 8.9
8 2.59 7.3 7.96 8.3 18.15 9.2 | 71.11* 11.9
9 4.63 9.0 81.20* 11.5*|3.80 9.9 10.19 8.8
10 | 12.13 9.9 6.76 8.9 | 77.87* 11.4* | 2.96 9.3
11 | 18.61 10.6 62.69* 11.8*|5.37 8.4 13.06 8.7
12 | 24.26 9.8 49.44*  12.4* [ 13.06 10.3 12.87 8.7
13 | 29.17 9.5 50.37* 12.5*| 10.93 9.9 9.07 9.1
14 | 54.54 10.8 30.93* 12.6*|5.00 7.9 9.44 8.9
15 | 20.00 10.7 6.57 8.8 | 46.39* 12.5* | 26.57 9.3
16 | 8.15 9.3 15.09 9.0 11.02 9.1 | 65.37* 12.0*
17 | 0.83 7.3 6.02 7.9 | 76.39* 11.6* | 16.48 9.4
18 | 20.46 10.2 17.50 10.7| 35.83* 12.0* | 24.81 10.5
19 | 12.50 9.5 5.28 8.6 | 52.59* 12.4* | 28.98 9.5
20 | 12.22 10.6 26.94 10.2| 14.44 10.1 45.74* 11.9*

Note: Meanis the average mark on Section | of the students who made that choice.

In all cases the mean mark for those who selected the correct answer was higher than the
mean for any of the other choices.

Correct choice is indicated fppld print and by*.
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In Question 14 almodhalf the candidature selectdd). This may be a semantic
problem in that (A) is corredtthe line requires a commentwhereas (B) impliethat
the line does need@mmentandwas marked athe bestchoice. Notehat the better
candidates made the correct choice and that the purpose is to rank candidates.

Question 18 seems t@mve beeranswered at randomxceptfor the better candidates
who knew the correct answer.

Section I

Question21

This question was, othe whole, wellanswered particularly parts (b) and (c). Although
students wrote a considerable amount in their answergmustlearn to balance their time in
producing answers commensurate whie marks available. Even 3 Unitcandidates must
rememberthat the regurgitation of rote-leardefinitions without relatingthem tothe actual

guestion is unlikely to score maximum marks.

€)) This part was not well answered by the majorityhef candidates, although there were
some who provided excellent answers. This was one of the questions in which students
attempted touse the definitions they had learnsimply forcing them to meet the
situation described. Su@nswersdefined thingssuch ageer-checking, test datnd
stubswhich are not relevant to thguestion. Someandidates did not appear to have
learnt the technique of inserting a specific code sudufait statement&hich indicate
which part of the code is being executed or which displays the valréticdl variables
to assist with debugging.

(b)  This question was reasonably well answered, but some students cadiessddesign
principles with page layout principleand others confused it witmonitor quality.
Many answers, howevecpntained another example of rote learning in whichrect
quotation from one of the common text books appeared.

The use of diagrams to provide examples of good screen design feesgsnerally
poor. Those which were supplied were often untidy @amdbelled,making itdifficult
to establish what point was being made.

(c) () There were a lot gbparts heramaking itdifficult for candidates t@ddressach
part adequately. Most managed to name the two types of documentaion,
identified the major sections, but few got to the stage of outlining the content and
justifying its inclusion.
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The focus of the question was meant to be on documentataiimg to a piece
of software. Many students, however, tdbk broaderview and addressed it
from a systemgperspective, includinguch items aslata flowdiagrams data
dictionariesandflowcharts

(i)  The answers which scored well in this part referred to items suchlins help,
interactivetutorials, balloontext, message boxeand cue cards Those who
scored poorly confusednline documentation withnternal documentation,
intrinsic documentatioandonline helpprovided by telephonffom a company
“Help Desk”.

Question22

The standard of answers to this question was not as higkpasted, particularly as there was
little challenge beyond the expectations of the 2 Unit Syllabus.

€)) To attract fullmarks inthis part candidateshouldhave provided a well set odesk-
check which could be used to determine the source of any errors made by them. Many
did not include the desk-check arovided onlythe output. They did natcore any
marks if the output wascorrect. Some studentdid notknow how toset out a desk
check and produced a tally sheet instead.

Most errors were caused by students not being able to work thitoeigixact operation
of the algorithm. Double counting andO as both vowels andapitalsshowed dack
of understanding othe mutually exclusive selection structure thie CASE statement.
Countingm andt as capitalshowed dack of careful reading of thelgorithm since
these studentsorrectly identified thedTHERWISE clause, but then failed tppreciate
the operation of ther statement. Some studentfailed to interpret the termination
condition of the loop correctly and processed all of the data.

In a few cases students treated the exercise as an English comprehension exercise, made
no attempt to desk-check th&orithm butsimply wrote down whathey thought the
output should be.

(b)  To attract full marks in this part candidates had to provide nine pairs oftasthich
includedall combinations of aalue below, on and above thetical value (boundary
value) foreach data item, sin@ge andsalary are independent variables. In addition
they had to justify the inclusion of each pair.

Many candidates failed to present théata in a logicabrder, perhapseflecting their
own unmethodical process, and tlofien resulted in an incomplete set or a set with
multiple data pairs representing the same set of conditions.
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Some studentmicluded values which wemore complicated than necessasych as
an age value 017.99 (equivalent to any integdessthan 18) or a salary of $0.00
(equivalent to any salatgssthan$25 000). Others did najive precise values but,
instead, used expressions such as < TBese scored nmarks since the question
clearly asked foa set of test data paimhich had to be numeric values.

Although there weresome creativeand ingenious solutiongnany candidatesmight
have left themselves insufficient time to complete this part as, overadnveersvere
not generally of a very high standard.

Some students did not use meaningful identifiers, which often made itdiffareit to
determine what the algorithm was achieving. Although students were not penalised for
using language-specific naming conventions (suchsagr PLAYER$) theyshould be
discouraged from doing so in algorithms.

Both approved methods of algorithdescription were used but, meneral, those
candidates who used pseudocode presented a better understamicireggurithm than
those who used flowcharts which werkken confused, poorlyorded and/or poorly
structured. (The opposite was true in the case of 2 Unit cand{@iestion 22 of 2/3
Unit (Common) paper).

Too many answers were mere attempts to paraphrase the question; those written in one
of the approved methods including statements from the text placed inside an appropriate
boxor with some keywords written in capitals.

In the 3Unit (Additional) course it isexpected that, in the finalevelopment of an
algorithm, full detail issupplied. For example, askirige questionls this the last

round?, whilst perfectly adequate in the early stages of development, is not sufficient at
the lowest level of detail where the precise means of answering the question needs to be
shown (s this-round equal to number-of-rounds?)

At this level it also necessary fall initialisations to be explicitly incorporated in the
algorithmeither by setting a variable to itsitial value or byreading a value into it.
Simply statingnitialise all variablesis not adequate.

The problem description specifically stated that the algonitta® toaccept asnput the
number of rounds to b@layed and thevinner of eachround. Many studentsither
ignored therequirement or arbitrarilyallocated values. A surprising number of
candidates appeared to be unable to accumulate the prize value in the case of a draw.

It is recommendethat students develogheir algorithms in stages, providingreater
levels of detail at eacktage of refinement and, where possible, referspegific sub-
tasks to an appropriate sub-routine. This alloves<imum marks to bgainedfor the
insight into the problem displayed, and fotermediatenvork shouldthere beerrors in
the final level of description.
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