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Introduction
This is the third time that candidateshave sat for examinations in this unit, which
requires them to demonstrate an understanding of

e problem solving and programming;

e data, both representation and manipulation;

e computers as devices and conceptual models

e digital communications and the Internet

e the impact that computing technology has on society.

This untiered paper has been specifically designed so more accessible questions are
more prevalent earlier in the paper, with gradually more challenging questions later on.
However, candidates across the ability range will find questions that are both challenging
and interesting throughout.

Candidates are introduced to a context for each question. Unless instructed otherwise,
candidates should apply this context when developing responses. Additionally,
candidates will find that ‘command words’ are used consistently in the paper to indicate
the type of response expected.

Examiners saw many detailed responses. However, candidates often provided little
more than simple statements and failed to include examples and reasons where
expansions or explanations were required. It is imperative that in a technical subject,
the correct terminology be used and that sufficient detail be given to demonstrate
understanding. Candidates are reminded to learn the subject specific terms and their
meanings as set out in the specification.

A misunderstanding of the rules of precedence (BODMAS, BIDMAS) resulted in some
marks not being awarded. Candidates are advised to revise the subject related
Mathematics.

The specification contains items that candidates were seen to confuse. These include:

¢ Open source software and network topologies

e Cookies are confused with browser cache or password vaults

e Checksum as a syntax checker or debugging tool to be used with coding

e Multi-agent computational model with multi-tasking or multi-user operating
systems

e Subprogram confused with language libraries

There was some confusion between the use of SI units and base 2 units. For capacity,
base 2 units are used. For transmission speeds, SI units are used. There is additional
guidance on the website to help centres understand how to interpret these terms in the
context of the questions set.

The fetch, decode, and execute cycle is always challenging for students. This year saw
an increased understanding of this fundamental concept. Although some candidates
described using the MAR, PC, and CIR there is no requirement for that depth.

By focusing their responses on the area of computer science, candidates will have the
opportunity to gain more marks. Question 05c was a good example of this. Many
responses incorporated discussions of DNA for medical or legal purposes rather than as a
potential storage or computational device. Although this was a challenging question,
there were some excellent responses seen.



Candidates are reminded to take care with their penmanship during the exam. Joined
up writing is not required. Sometimes printing is easier to read. In some cases, marks
could not be awarded simply because it was unreadable.

When revising a response, be sure to strike out the unwanted one. Writing over top of
responses, particularly with 0 and 1, makes the intention difficult to discern.

1ib

The terms for capacities are stated as kilobyte, megabyte, and gigabyte. Because these
terms are interpreted as capacity, they have the values of 1024, 10242, and 10243.

[ONEAY (oY

(0,1, 0)

Kilobyte IOZL\ |4 B
Heaanuce 104" 4457bMy
Gigabyte

1024° gb/zm%%zugb

‘kb’ on end of first row is incorrect. ‘Megabyte’ is awarded. 10242 would be awarded,
except that although calculation is correct, the inclusion of the Mb introduces a
contradiction. This is also demonstrated in the next row.

(0,1,0)

Kilobyte 296 % \O2LY
egpodts- = gLy’
Gigabyte _‘: PRt YA \.&6

Although part of this response is correct, the inclusion of extraneous symbols means
those marks cannot be awarded.

(1,2,1,)

]

Kilobyte \0?, W
Mﬂgw\:&\t o’y
Gigabyte \Ol"\%

This is a good example of a response that expresses the desired relationship

1ci

A field or attribute is a column in a table. Some candidates circled only a single field in a

single record.

1cii

A record is a full row in a table. Some candidates circled only a single field in a single

record.

1ciii

Some candidates interpreted the ‘%’ wildcard to be the string found anywhere in the

field.



1civ

A variety of responses were awarded for this question
need to be reproduced. Examples awarded included:

o fibre LIKE ‘%wool’
o fibre is ‘wool’

(0)

SELECT *

FROM carpets

WHERE m f1ure, IWUDII

There is no relational operator in this response.

(0)

SELECT *

The wrong field/attribute has been used.

1dii
This was well answered by many students.

(0)

. The exact SQL syntax did not

The response does not indicate that the candidate understands that the algorithm loops

back to the front of the alphabet.
(1)

- Decasa it didat loop bt Possset Yo ' O 2.

An example of a very good answer.

lei

Most candidates earned marks for responses to this question.

(2)

120 M cars aenk crash

2. GAYOMARC ) no -enP nas.. to.  Syraned
Yaade

This is a straightforward response that earned both marks. ‘Cars don’t crash’ (1)
awarded for safer. ‘No one has to stand there’ (1) awarded for freeing up workers for

other activities.



(1)

1 Because bne  auemateel System. s
more.. yisible

2 Recowse. G onnso messedl | SuSceM. CARESNY]
NoCet to.. bralde.. breais. L lie.. .o hidhoeda..

The first item did not earn a mark. The second item earned a mark for 24/7 operation.

leii
This question was well answered. The majority of candidates could describe how a
sensor and microcontroller could work together to implement this system.

(2)

P voncro costriier comine wsech o process Abe Clores | Mook A
Odorotked Syfeen rUoves: Sermors con e Gorcl. o8 ingut
dences. | fo odiee M syieon de dekeon. e cdbuabg
b:a\\(%wawpuihmttrbc NI o N2 (oS N e b
L Swgt cpentont) by Wi e oustimseses doar ooy ©F

This response incorporates the concept of the sensors as input devices that detect, a
process taking place, and the microcontroller actually changing the lights as output.

(1)

AOS cor Ced SconnenSs ko debeck cuss,
O = NMICroconttoller ko delectk
W§ Hhel cos 1S Wit ing ko 30, S0
LS 1S SoSec. o nd. Moce. accucute.

This response incorporates the idea of using infrared sensors to detect cars. However,
the microcontroller does not detect cars.

2ai
This was very well answered by most students.
(0)

‘o ex (,)cf-l e e anoJ‘ Nee weather

i Ve

Common responses which did not gain a mark did not express their understanding well.

2aii
This was very well answered by most students.

(0)

The  POOUS .
WQAW( do\h—wor O i o ken o o s\mlru\\&\\



Previous weather data was often seen in a response. This, however, can be surmised
from the question.

2aiii
This was well answered by many students. The most common responses acknowledged
the large amount of data and complex algorithms required.

(1)

1 There are lots o faddrs Wl heve o B0 talan 10t

e QLY 2

2 TN salenion g b Uy precie ond auratenits

‘@3\.\\’(5 .

‘Lots of factors’ (1) was awarded as equivalent to many different data variables.
However, ‘precise and accurate’ is not quite enough to imply mathematically complex.

(1)

1 R _gped. ovtput device wust \oe wsed 32 the andience hnow

exoctly what it geing d happen and where

2.The algerithme are long and complicated.

Some responses included this notion of a high-res output device. That might be useful,
but is not really required to support the algorithms.

(2)

Vo Dea wse Hhyy.. heve b boleirh  mccomd mlny . vaciable.

2. Pecause *l’w . conduct uﬂ’t’ ,’7‘0}1[«14’54{ catl caleute L}fag.

This is a very good response indicating both many variables and complex mathematical
calculations.

2bii
Many candidates received the mark for this question. The ones that did not, either did
not understand the term Boolean expression or did not use a conventional notation.

(0)

TE St = "R AUD LS "D
Pk / St (1)

This is Python code, not a generalised Boolean expression.

(0)

RLW:=Q

This is an unconventional notation.

(0)

Heece. is..0 Swoom..of 2, L anoh w



This is an unconventional notation.

2cC

Few candidates were awarded full marks on this question. Candidates confused all three

different categories of storage, magnetic, solid-state, and optical. On occasion, they
mixed all three together.

(0)

Peon WS y\\astml\asml oo mgnefic bed duc thiogn Mo wle of
\agecs Widh wrike date _oato. He magnekic heek, itk . Thode. \agear
Lot apoaves . whidy rpecfont 1S ande . &5 Whn He. dnbo.
Sored Booolle wogeekic bad itk neds bo be red Jafex
pead Ve goves ool reed Jundecdank Mo TS mb 0T (adhine
Vengrge. feoke /Hmrd)

This response indicates confusion with optical devices and media.

(1)

1£)

Dol s 5&')?&1}\ 0 ¢ C’J\(.}\ O, £ S0.Ae. IS are
PRARK 2o Nocde and W paadnge sidRs
‘PAM, e ieed. N :

W "V\f\L\\\Qh‘sﬁ [ ar

This response earned a mark for identifying that the state of the magnetisation indicates
1s and Os.

(2)

Ao elecero m@)nwf,—e L8006 Mooale. acm s used]

B 27N S 20 WO na,n&ea( ““““ Bradit QQ{eéeA(bh

Nalues. TThete. . c@us. 5.1 Gm‘@;mmd Al

,,,,,,,,,,,,,,, s can. ten be cead T awd ater Pececec
45

CDCLHA .

This response earned marks for ‘magnitised and non-magnitised represent binary values’
(1) and ‘parts are interpreted as data’ (1)

2di
This was very well answered by most students.
(1)
1Pk Sub Oroaromns L
N AN ~

2 Adlcl Q Paces \c_o)\-u.\mx\ o (v oe s \eo

Sheoy O\J‘\r.afr\ﬂ- Commons ¢

This response appeared several times. While adding subprograms may make some code
easier to read, adding them to this particular code would not help.



2dii
Some candidates did not seem to connect the term ‘declaration’ to predefining a data
type. It was often confused with an assignment.

2diii
The most common error here was not including the ‘END IF’ statement as part of the
conditional.

2e
Candidates seemed to confuse the benefits of a subprogram with the benefits of a
library.

(0)
g Lox W Ly S SR 2y T
+o bt et LS B D - A
2 S L st R SN Yo ¥ I WL e dc? S
Yo mecnal fregeend

The lack of subject-specific terminology means that the meaning of this response is not
clear.

(1)

1 hrea b down the code vt Jione. Matey ude

““““““““““““ prob\esL) i
2. M. fw.ppm Con. MIche. on el v idial —hdld reotetis

The mark is awarded for item one, decomposition of the problem (1). However, the
second item is not awardable, although it was seen frequently.

(2)

1 Te e oLo\e o Eynsd “a ocrer-

L Lk (\CSPP."

2. Resumc ko Qm& anet  Ceach  Wlen ('menql

This response identifies making debugging easier and making the code easier to read.
Both of these are awardable.

2f

This was not very well answered by students. Responses that indicated that global was
‘the whole world” were common, but not awardable. Responses that indicated that a
local variable was ‘in a part of a program’ were also common, but not awardable.



(2)
Wboimf,\w me@bwbmmmnﬂm
Mumhdx& .

This response has used the terminology of ‘accessed’ and ‘subprogram’ correctly. It
indicates a good level of understanding.

(0)

G Lovos. Nowiobi. . L2, 0. G0 defh. e (ohole. .
code. Ltsed f, wohere as  tocol.. NMosioRle . eoitl....

oo . aposct  E. O SnodA poct..0f. Boe .code.

This response uses vague terminology. It is unclear to what a ‘whole code’ and ‘small
part of the code’ actually refer.

(0)

A lowl _uncable_ . ooly. 2fkclz lbe of
ha progaae, wWhikaS a clobal
Vonobbc on/ Chactz Tha RO of

This is another use of terminology that is not specific enough. There is no indication of
what ‘effect’ or ‘part of the program’ actually means.

3a
A frequent incorrect response was hexadecimal.

3b
Very well answered by many students. The most common error was coalescing the two
‘r2" items.

(0)

2k 20 35 2 = 3b4 3y

Although the first entry is correct, the second is a contradiction, so neither can be
awarded.

3c
Most candidates received some marks for this question.

(2)



Owtput 'Soety
sk Ts ot o
ool omswe

Yes Yesl

N Lugdﬁs V‘z‘%"‘ﬂ 3‘5
oL 4 X272
(BueYo (ed).

3 > Stop

This response lost the first input box and the two processes for incrementing the count.

(1)

Coudot  phoser (oo oo %

{ §

top

This response was awarded one mark for the two decision boxes. The values ‘Red’ and
‘Blue’ were assumed to be questions.

(3)




Yes l Yesl

4 | fo lolL€ & Ao wd

This response has indicated a user prompt in the input box (1), Blue and Red in the
decision boxes (1), and an increment to each colour counter (1). However, the final
output box should indicate an invalid input, not a no change.

3d

Not very well answered by students. The mark scheme did allow for partial marks on
this question. Very few candidates received all four marks.

(2)

40, 206, 45, 12, 3D, 5,15, 35

”’ Lun‘m..u o :.cc-rtL wfbar 3¢ INtese Ko wea L“' 3o:

This candidate demonstrates some understanding of the breadth-first search. However,
not knowing when to stop demonstrates a gap in that understanding.

(2)
Ry 20, 19,5019, 3 0.

This response is a pre-order traversal. However, it does result in a pattern that can be
awarded some of the marks.

(0)
G4 §o, 45, 40,20, 30,35 35 20, 10, 15,10, & « st

There were a significant number of responses similar to this, to which no marks could be
awarded.

3eiii
(0)

& A“C‘m?&\“’ s the 24 howr ¢ lock

¥y . 174
and (8 cpreseatecd 16 00 = cund

O\t'OJ\Je—o.\ IS the 12 vour anel (S

represenpad T 6100

This response was very commonly seen.



(1)

Atcdegve ..sig, nehs. e conhinuena s, dale. Cemn
AN VR G @ LB R e o e e e
b kel S G Ak G AASUIEIR . orach, . ALY LS

It was common to see the use of the word ‘discrete’ in a description of a digital signal.
This does not imply that it only has two states.

3fi
Most candidates received marks for responses to this question. The most common
errors was missing one of the numbers, such as 1000 or 2.

(1)

Coke
ROnSER Jeory: e,

R U X S Y P ﬁ

e (e 38000 — . 2 (Onmntia). 5 B TR

This response neglected to multiply by 1000.

biYoke - B4\ Xjooo xib
Cits PRt secomor) 7

A mark was lost because of the division by 2.

3fii
This was not answered very well. Candidates made mathematical errors, especially in
the order of precedence.

(1)

(l’l?w; WO)/CW (2) |
(0T% £ 102

In this response, the candidate has dropped the 1024 x 1024 lower down, but this does
not change the fact that, following the rules of arithmetic, the multiplication is in the
numerator of this expression.

(1)



Bl cude x (Hne x80) 2 o 07 oF 5forere

1024 000

Laggee  x (3801 . Amoubof e

{g,‘ Lxoop

There is confusion with the units in this response.
(1)
i 2
Do not carry out the calculation.
7x lob

2 Jo00 x [fo = lnpives

Another example of an arithmetic expression that is not quite correct.

4a
Many candidates failed to focus their response on the two items requested in the
question. Most candidates were awarded some in this question.

(0)

Usia opa. SourcR Softwere  Con e Leas el
becamse  Users  Cam arouad the  wocld  are
will e able ko awess the program
oad _awess et Syppo(t thed (s dualladle
@ Qam. Howenes, An oder b kemp maks
surk U proarue & will 4wt _be Anckert
ik eckercd with  an /o/ablws Suh as
Stewwﬁ debon_pecsonad  cetols, the pmJ(M
will  Aewe—t— peed b male Sgre

Ws  Softwar® Ax 4 ord deka  awsE e
encrypted o So o ome else  con

kompeced  wikh (k-

This response acknowledges the presence of support for open source software, but that
can be discerned from the question. Some responses express the idea that the program
the charities use could be tampered with or modified while they are using it. This
demonstrates a lack of understanding of how software development works.

(3)

o sk s ﬂnbﬂm&dnbu!&d fe fee Meanig i,

}_nmm rhmbas Q;a]mpmmms alto nd T fiowe o W;
M\Q@ UWJ’ ‘}ﬁ m}fmﬂmem i !

msedies. . (opn SUuT) LMH:@ mym\&'ppﬂﬁmdifw .

This response identifies the specific client needs, the ability to redistribute the newly
made program, and the support community of other users.



(1)

b »praammnu*;: L decision Sfy BECTTr -
Open-Sourte wailh  alowo L Bessn
< TN N N chcmgle.w _SounR. Cade .
ke osak b o Beone USeS  ond oo
_eeds, e progyam is. o Leea cond

e coun o fnd o ondh . Squash.. . ugs.
to ke b on enoyelte  Rxpesnda.

In common with many responses, this one identifies that open-source software is free.
However, that does not answer the question. It was awarded a mark for the ability to
change code to suit the needs of the charity.

4bi
Most candidates could describe the purpose of CCS. Some provided an example of how

it is used.
(1)
(55 fo o e Ao G sk }

This is a good response using the correct terminology.

(1)

This response includes only an example.
(0)

IF adds cwofompsation ob—sgiy o e (oebide

Responses that received no marks usually reflected the use of vague terms.
Customisation could be JavaScript. CSS is not applied to a website, but to a web page.

4c
This was well answered my most students.

(2)

2.90..6neq..... . AR, ORI

The second mark is for the idea of people being able to work together or collaborate.

(0)



Vo SO e Combnicreten  ChEaglS

SN 88 ol NN G 0= << BN S

2o B0 he
(N ©se

L5Fleknar When

Candidates who received no marks usually supplied vague responses.
4ad
Candidates who read the question carefully and identified the context of ‘network

transmission’ answered this question well. Those that saw the word ‘network’ or ‘media’
often supplied incorrect responses.

(0)

| Mt Cennd)
2. o
3. T —

This is response indicates a confusion between different parts of the specification.
Alternatively, the candidate may not have read the question carefully, as the context is
transmission media.

(0)

Candidate supplied three different types of network models.

Candidate supplied three different types of network topologies.

4e
Candidates most commonly confused cookies with web browser cache or password
vaults.



(0)

ey’ Stored i bhe  Cude Hu»towauoumgtlne
Atk Pegge. ko oPen . Much. Mete. SusickeS. Che  Mote
Coeansentey. 1ES.  Gsed,

Candidate has confused cookies with browser cache, which is the facility to enable pages
to load quicker.

(1)

v Q.re.owﬂ"(\ll o e WaSise

Any concept of monitoring, tracking, or storing information about the user was awarded.

(2)

| Coolies an it Yeda' - pieces op ot o
oW wgesle ovpuder bnet art shorend

Full marks were awarded for a description of a cookie and what it might be used for.

af

This was not well answered. Very few candidates associated a checksum with the result
of a calculation being appended and sent with the original data. Many attempted to
express the idea of comparing an original something to a received something. They just
could not express what that something was.

(0)

Tt will 30 Yo tla lae Bt & 2 las
oA errol  ond o s ol ek Kl
Uer  lrow ok  Hure 'y comebling
wiena . o0 whelher Fle s ey e‘i&e«cj
e dw{o,\ﬁ Chavotker  in /AJ maskelo

This response indicates that a checksum is carried out in a programming environment,
rather than during network data transmission.

(0)



e AR ... LR LA OO, = Vo to N e OO I

. WO NN et S - S - W= ¥ N ’-\.—..W-D'\oj e AR INCA..
TN EOm0nS. . RIS I IRC D e DO O L LS.
QAN

This response demonstrates a familiarity with the term ‘checksum’, but has not
described it sufficiently to be awarded marks.

(0)

/} CheckSum. w;flcw/\fkaw/"tmy%mkdjarem
the body af o bransmission. and. the  Aumber nll be.
added. Fa tle ead by tle Sendec device. Tha rectiver
dovice  will  Huen  Count. the di-Number g dafo, packets
1. fecieved. and  compare it to Hee  pvmber from

!
oo checksum. aud #;;M are_diffeceat then fhe. ..
Fectpuer (ecliVer Know _f'a/vdﬁ.u’/-} has gone Wrong So con Sead an
error mesSap to the sendec to” lavn if [oSent.

This response confuses a checksum with a packet id. This was a common response.
(2)

N Bedae Mo pachid 15 Senk Mo dede w5 odal  lemethr
and a apee 05 Guea s Th Meis This aeebe bs

fh 10 o Yoie of be  peoet, A e padet 18
Seob. Mo dota is . eddid oo aguin by e redeer:
U % doy od Uudd Yo Mo Chaoksn o bhe putteh
W P 1S (e

This response explains the idea of a checksum.

4gi
Many responses confused an IP address with a MAC address.

(2)

CTwods.is oo ungue.addees s of . peic. 2f. hacdwase . ond

1S, Neves c_\na.na)no\ §ro0a. b nasmzent i E 8 nacosdrsesd .

This is a very good response that demonstrates a good understanding.
(1)

oS A AL MY g In 40 s AT
LS o ke Aol when | stnging and)
AN MLy, DUV o evvohle,

The candidate has used the word ‘unique’ that is interpreted to mean no more like it.
This distinguishes it from an IP address, which can be duplicated on different subnets.



4gii
A frequent incorrect response was TCP/IP.

4h
This was not well answered. There was confusion between multi-agent, parallel, and
distributed processing models.

(1)

o SRR oangardBa, A0 I2rtE ACRLHALD. Ak, (ORI oy A B
oAy,
Lo St o e toles. Ader el ag Ve \EIS: )

This is a good response that, although not required, includes an example.

(0)
y

I mdl tha  groveswey dwo of mer
g&ﬂm&w ab_oree_ohth » fﬂ‘& asefedl
This is confusion with parallel processing.

(0)

M b lwwpsed wm,m
M”lﬂ‘ﬂw% L/&}uﬁ stc Sl Lape -
ashy i biigd Al ju A end.

This is probably an attempt to describe a distributed processing model.

5a

Many candidates identified the overflow as the error, but the question was looking for
the idea that the sign of the output would be changed. The majority of candidates
included an example which helped to provide understanding and improve marks
awarded.

(3)

VOU Ty USE ar [PIE a5 part of your exp
(3}

This 15 beawss Ho  Sign = pragnducle. - rrotlel

(e o a&lhm LorQ o deide the soke of the
Avpnber .8 in He G bt m&mt, orOr which
Reprsts.. dwery. 5, _.dn.. oddikanal. .. _wadd
Jo fhe.. J'd-" _ Sigvitiank fo. teke ik (s negéiav&f%% M
1000 bl be = The . odditon oS feo regbiva
herabez .. wnstre.. SighzMagnifede s b pessible as fle
M Sig.. it vl preems. e a‘wth odditie. (2
10101 (5) . 10101 (-53 =€ 12190 M 15 dereqy gosih.,
10]:11\ s ....J'_J\.._I&!cmm.c_....f’t.-u Aia Sige ik il nak wake sere




This is a good response which defines sign-magnitude, gives examples, does the
addition, and interprets the result has having the sign changed.

(1)

1s)

Bocouse, e, Siese Vot o The Birecy dowd beg
to bt ' To reprseny” Nesct (14, e Two.ore gt ..
Then TS Vptia, woldd ChoAGes B

This response expresses the understanding that a 1 is used to represent negative. The
candidate hasn't said what the change would be when two are added.

(0)

HAC aMress & the addmss of the
deace of hen  ddo s franid o

Although a MAC address can be used as a destination, there is nothing in this response
to indicate that the candidate understands the distinction between a MAC and any other

address type on a network.

5b
Some candidates used the long multiplication as shown, which is correct and was

awarded.

(2)
0 1 0
0 1 1 X
Q
W
| @] @)
| o) o) \

Row 2 (1) and follow through addition (1)

(1)
0 1 0
0 1 1 X
! \ 0
0 / &
| | S
Row 3 (1)

(3)



— |8 |c o

0
0o o

6 0 | 10
Row 1 (1), Row2 (1), Row 4 (1).

oloe|~|- -
OO o |= o

5c
Most candidates could describe the purpose of some of these component.

(4)

FerChes

Locral. ueit.. g peckt . 0ddears. from . regisers Tho

g%&i is. . Send ,mo,rxg,,m Addness  bes v Mmoo

.....\‘;;.chk Cnc\\j, ”\J\Q k‘\'\z_ PreCess. .
g te deba.

Although this response is inaccurate in places, there are enough accurate descriptions to
award marks.

(0)
(@)

ﬂ ﬂwuwnmm Wl wefle M ems
ff(ﬁt ) c‘caﬂe, ad  oxted.
N P < ulh- Rk e
e by t Mﬁ ffﬁ /fiU ﬂc@&a

ek ..Mh - b by e
o e fat o o wfere

e b b

Although this response has attempted to use the terminology in the question, the
ordering and the relationships are not accurately expressed.



5e
Some candidates confused the use of DNA in computing for storage with the use of DNA
to track criminals or the use of DNA in fighting or causing disease.

(6)

This response discusses DNA as a storage device, with some potential to work inside the
human body.
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Although this response includes some inaccuracies, there is enough accurate information
provided to demonstrate that the candidate has some understanding of DNA computing.
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This response is not well focused, but does discuss the potential of using DNA for storage
and for computation.
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