paper 1 61" A
Questio” s

1,

LR SRR

WO o o
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11.
12.
13.
14.
15.

16.
17.
18.
1,
20.

Key

C (74%)
D (53%)
A (78%)
C (61%)
D (91%)

B (79%)
A (64%)
B (41%)
A (39%)
B (58%)

D (73%)
D (73%)
A (53%)
A (83%)
C (47%)

C (51%)
B (55%)
A (60%)
A (62%)
D (73%)

Question No.

21
22.
23,
24,
25.

26.
27.
28.
29;
30.

3l.
32.
33
34.
35.

36.
37
38.
39.
40.

Key

B (79%)
D (33%)
B (81%)
C91%)
D (62%)

B (78%)
B (83%)
D (90%)
C (65%)
A (69%)

C (68%)
B (73%)
D (75%)
C (70%)
D (69%)

C (68%)
B (80%)
D (71%)
A (84%)
C (26%)

Note:  Figures in br ndi
ackets indicate the percentages of candidates choosing the correct answe,
7.
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Format check / length check / presence check / unique check , OR Marks

© proper description of the validation 1

Range check / check digit %

wong Ka Ka
o) Chan Tai Man

(0 correct record + @ correct field
(follow the actual display; no mark for 1-line display with two names) 141

ABS

ABS’ may not match with the field type in the table. (data type mismatch) 1
data F e of the ﬁe!d VYI“ also accept some other character input and i i

s e s i increase difficulty of data

blem will occur when doing arithmetical calculation (calculation)

Pro
(can describe the problem out) /

Need more storage space (storage)

@@

ZERO (0)
0 will be mixed up with those who have got no marks. !

(ii) Before doing arithmetical calculation (e.g. calculating average mark), ‘-1’ should be Didenti
and ®discarded. (MEASURE AT CALCULATION) / ; ) shold be Qidenife? "
@input -1 as text (adding “ ' ” before -1) to @ avoid involving it in calculation (MEASURE

AT INPUT)
@ @ M2D 1
(ij) =COUNTIF(SES2:SES101, CONCATENATE(BS103, $A104)) 11
® (E2:E101) @ (B103)
© addressing (all correct) 1

E2:E101
Accept EE/ EIL:E101




I»Q

2. (3 System software Applicm
usually written by low level languages usually written by high ey, lan
b Bua
maintain system resources for application run on the platform Provided 8
software software Y SYsteny
Interaction with application software Interactim
general purpose software used for operating | specific purpose SOW
computer hardware perform specific tagy Y user ¢
) A«B
B¢ T
© O A B
6 9
3 6
0 3
@) 1
d) While (A <= 0) or (B <= 0) do <= ® or
(e) B¢<Remainder of B/A or B-A
A¢Remainder of A/B or A-B




a smaller file size of video.

4 supP°
o 0 " 0411024
0

. format .
Me::;ressioﬂ atio for video and audio (bitrate)
Co ize (video resolution) (including aspect ratio)

prome”

ame 8

;e ok pandwidth .

( Acceptable answer: encoding scheme / codec)

i

e tem should be setto 2 suitable brigh

e lighting ¥° - S Sighimess to isual di

0 :'he cortains and/or the lighting system should be set to avoi;egluec;m":al e
onitor to reflect the light

_ . recognition, iris /.eye vgin / retinal scan, hand ge )
i) ?fin, wave forms of voice (voice | ear acoustics) geometry (fingerprint / palmprint), palm

0
along the smart card.

se the smart card.

|der may use the smart card to enter the room. / duplication

(i Need to bring
poctors MaY lo
Anothel‘ non-ho

L0 o) gwitch/ hub
(i) Price searching (database access)
e the transaction (data storage)

Stor
Deduct the item count (database update)

Calculation for transactions(computation)

Connection With the printers in the terminals/kitchen (communication)

Minimise the input errors.

Increase the efficiency of input. (or description of the user-friendliness)

@ @

(ii) Proper arrangement of 20/26 items (e.g. by page, by category, by sorting)
Provide quantity input properly (¢:8 ©0d®)

()  Fastin printing
No need to replace toner
Smaller in size

(@) () Less manpower on terminals
More technical staff for the maintenance of the kiosks
More staff on customer service
(ii) The Sytvice is streamlined and enjoy a better customers’ experience. | Shorter waiting time for
ordering food/ Suitable for speech impaired customers

Marks

1x2

1x2

1x2

1x2

1x2

1x2




5. @

® @

(ii) 90001000 10000011, 11111111
Y
o 0]

(iif) 127
() () RAM should be used as it is volatile and its content can be over-written.

(ii) Memory size needed by Method 1 <= Memory size needed by Method 2
Method 1 =200 bytes, Method 2 = 200 bytes or 400 bytes
Reasonable explanation

(ii) Method 2 needs fewer computer resources.

Whenever there are any three or more repeated rows to be displayed t
only two-bi
needed. It saves storage space to represent the content. Y two-Dit patters arg

Or

Method 1 needs fewer computer resources.
Method 1 is simple in structure and saves the computational power/time




@

©

MID M yiD * RDATE (or comm:
a)
5£LECT MID; MNAME FROM ME
WHERE cREDIT < 100 and MTl:BER
PE ="
0"
/@ 1
cT SUM (RFEE) FROM VIDEO,
RENTAL

(HER RE VIDEO. ,VID = RENTAL.
VID A
ND

vTITLE "Nice Face"

sELECT

WHERE s

(SELECT VID FROM RENTAL
)

or

1DEO
LEFT OUTER JOIN REN
TAL O
N

FROM \
= RENTAL.VID

;ET RI(;REDIT CREDIT + 50
GRE YEAR(JDATE) < 2017

List t.he identity codes of the gold s
who joined the me membe

mbership earli
ier than all ordi
nary members

Marks
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®)

©

@

p2 are the same.
the final database table. (correction)
d D2are different.

They
should be in real type. (correction)

The data tyP®
The corresponding

ffood in plan

of prices ©
final database table

field in the

0,0 cardinality
0,0 M-

Customer

pelivery rider

appropriate data item(s) from
utilize the data to conduct ana
description of improvement

the order form

lysis / estimation / calculation of the data item(s)

a search function on date (a specific date range)
with appropriate user-friendly design features (€-- calendar input)

a search function on district

with appropriate user-friendly design features (e.g. drop-down menu)

4y

4 1
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® @

()

@

(i)

char(?) primary key

integer / char

Alternative:

/ numeric

char (7) primary key v

char(7) NOT NULL Primary k

char(7) NOT NULL unique /ey ’

char (7) unique primary key v

char(7) NOT NULL unique primary key v

char(7) unique

x

char(7) NOT NULL x

No, SID+ i i
) CLNO is not a candidate key for STUDENT as the primary key has one field whil
anary while it

has two fields (more fields than the primary key/it is not minimal)

(SID is the primary key @)

CL+CLNO

Avoid a composite key for lower search performance. / change every year

NAME: Null values are not allowed.
SEX: only 1 character can be stored.

Assume ACODE =Type code, TYPE = (music,

STUDENT (SID, NAME, SEX, CL CLNO)

SRR AN

ACT (ACODE, TYPE)

DESP (ADESE, ACODE)

Foreign key: ACODE

ST ACT(SID, ADESP, DATE )

Foféign key: SID,

ADESP

Record ID

sports, visits), ADESP = (basketball ....)

0)

e

oe ©606

Attribute & primary key @

For each table,

Attribute / primary key /
Foreignkey @

All correct @

5 out of 6
[BO——

Marks

L
»
e oo v

1+1

1+1
1+1



4. (a) (i) Queryeditor: Stage3,4,or5
a logical description of designing queries related to the Stateq
Stage

Graphical tool: Stage 2,3,4 or 5
a logical description of drawing ER diagram / G

Ul (tes:
stated stage ( Csting) Telaeg t
0

O brief description

(ii) test plan
testing data preparation
data validation on results

(®) (i) There are more rows generated by SQL2 as they are duplicates while there are
generated by SQLI. - d“PIiCates

(ii) DELETE should be used as it removes all the records
while DROP will remove the entire table.

(iii) SQLI: 7 3
SQL3: 5 6

(iv) Show data on the two malls at the same time/row
Compare the amounts of records with the same MID from the two malls

Ilustrate data in order grouped by MID
Maintain all the data from the two tables (malls’ datasets) as SQL1 may lose daty, (i
ng

duplicated records)

* Marking criteria
@ Illustrate a comprehensive and logical answer
O Illustrate a relevant answer




g »

) Bluetooth

I It has low power consumpt;

o . on / bett .
need to be in direct line of ; €T security fo, :
fsight, ty for transferring the Physiologica readings /
no

(ii) RFID
It is more efficient (no authenti
elderly people around the ﬂl;:iﬁc

(iii) RFID / Bluetooth
It is simple and fast to accegg the door

0 .
1o extra space/extra hardware dep Wer consumption, no advanced g

vices needed (Bly
secured network as authorisation is needed betsore :::0 N

© wireless keyboard/mouse & com .
puter + d :
smartphone & earbud + description e

@ RAID:

® Read-Write actions are spread i : i
Sisk s, OR pread across different disks thus @improve the performance of

® Provide instant backup of data i inimi :
fare ke i, p of data in the server to ® minimize the impact on data loss when
UPS:

® Provide a temporary power supply for the server © when power outrage (shut down) /
@ Provide a steady power supply for the server to @ avoid unstable electricity supply.

2. (a) (i) Number of connections, bandwidth, obstacles/wall, frequency, interference by the environment,
area of coverage

(ii) Check the channel to ensure being clear before sending packet. o
Otherwise wait for a random period of time (backoff factor/backoff counter). @
The steps are repeated until all packets are sent.

(b) (i) Itis used to support roaming.

(ii) It is much easier to troubleshoot/manage the wireless network with APs in different SSIDs.
(different access rights/connect to different subnets)

(iii) It is used for private (¢.g. CCTV network) to minimise the network attack / better security
© It encrypts data and decrypts encrypted messages during data transmission.

(d) MAC address filter + description (or suitable description only)

(¢) (i) Itsetsthe ® rules and @ formats for data transmission in wireless networks and hence the data

transmission can start and end accordingly.

(ii) Bandwidth (Speed), frequency, interference, coverage, MIMO (Stream), power consumption

Marks
141

aton €tc) to read the 1o
bioms. d the identity information of 5 number of ¢ 141
e

141

1x2
1+1

L1

1x3

2#



3. @
()

©

@ @

(i)

(e)

4, (a)

(®)

©

Hodes can @ communicate with each other (2 ways), but @ ot sy
ult

Any tWo
Yes

No

No

The transmission is @ unidirectiona],

This is @ ring topology. .
can be sent through it. The communicagj 2

on Rogy, ,

between de is

maintenance, @ 1O message
be broken. ‘S .
ey
s“"ll
Dl
ss range: 192.168.1.1 - 192.168.1.254

I—P_addre
Subnet mask: 255.255.255.0

D2
[P address range: 192.168.2.1 - 192.168.2.254

Subnet mask: 255.255.255.0

Dla
IP address range: 192.168.1.1 - 192.168.1.126

Subnet mask: 255.255.255.128

Dib
IP address range: 192.168.1.129 — 192.168.1 254

Subnet mask: 255.255.255.128

Better security
Better resource management

Easy setup
Users can manage the share of resource directly

Access Management / Security Control
Resource Management

security, loading, network management (control)




)

---------------------------------
------------------

Firewall

DC connected t0 S1

Servers connected to S1

PCatE connected to 3 switches and ...
port arrangement of the 3 switches at E
Sum of PC at E is 90

§1 switch connected to A, B,R/F

$2 switch connected to D and S1

()  email server, DHCP server, web server, print server, proxy server, DNS server, FTP server,

application server, virtual server

* Marking criteria
Olllustrate a comprehensive and logical answer

Olllustrate a relevant answer

1x2



I S A

24 x (2 x 60 x 60) X 24 {8 D
= 100118 GB

Ans: 1001.13 ~ 1074.95 (1000, 1001 ~ 1075)

(i) 4.1k x 162 X 60 x 60) x 2 JiGRS 6B 0. T i 04
=1.18GB
Ans: 1.18~ 1.27
Scenario Mo
®) = 4

The video involves fast moving objects. 5
The quality of still jmages captured from the video is the best. 4\
The video file size is smallest. T

(0 marks for more than one answer)

(c) (i) Viewerscan preview the video for a few seconds (1), when mouse is over the thumbpg;
video. (1) bnail of
Viewers can have a basic understanding of the video, when mouse is over the thumbpa;
video, the information of the video is shown. (1) nail of o

Mouse over + wheel rotate > enlarge / reduce video size ¥
(ii) Analyse lists of videos that viewers likes or dislikes, (use of figures) /
Put popular videos in the front / put related videos on the same page /

provide a recommended list of related videos.

(iii) A cookie can store the preferences of the viewer (e.g. language setting). When visiting the wely
e

page, the web page accesses the cookie and provides web content corresponding to the viewer
S

preferences.

(Restore where the video was paused last time)
(The example should be related to video)

Font type %

)

N



il
) B

[ (
o enlarging the images, there is g 4:
(i) B sl o T8 18 10 distorg, Mariy
o file size is smaller for images wWith I N on the edges
ize is smaller . nesand gh ) l
The file St generally / in mog - Bes only, /

Jector graphics s represented by matheyy;
C

for graphics is easy to be edit EXpressi :
yec ited % (acceptable onlyo‘:‘t; (Itisq Property
E the sityag; 10t an adyay
tage)

; i : on j
g Fip e (image 3) horizontally. / miygor ety s
Rotate/Resize the rectangle (image 1), Cction / reyepge
place the circle (image 2) as the bottommogy | !
Yer.,
No procedural sequence required 1
cmesponding action except for the “cirele” 1
same result CIrIE”.  Artanging oty objects’ |
3Yers can also
getthe

wgrrow” change from left to right %

) harpening (contrast), colour saturation, gamma correctio
n

@ @

| 1x2
@ @ Select (precisely) the human figure by using selection tools
@ Save the figure as a transparency layer with the use of !Ians.paren :
Cut/Copy and paste the layout into Photo 1 G 1
@ Adjust / resize / move the layout to the left lower bottom to fit in Photo 1
1
© 16:10/8:5
1
(ii) 4800 x 3000 / (16 x 300) x (10 300) / 14,400,000 1

RGB: 3 primary colours: red, green, blue vs CMYK: 4 primary colours: cyan, magenta, yellow, 151

black
They are different colour models used in different appliances, RGB: monitor vs CMYK: printer

RGB: combine all to create white (light) vs CMY: combine CMY to create black colour

(printing)
Feature of one colour model, RGB or CMYK @
The other corresponding feature o



3. @

®)

©

res for users 10 select a location. M,
"

rrect the input text. |
on) and alert message before submission, Y

th labelled ceD

‘ maﬂ' Seamh to autoco
. : (locati
g g g
Provide 8 . gbout the input while a user is typing.

a location.

y input component t0 allow multiple selections in facliy,
] e.g'

C2: A suitable user-friend!
Itiple selections (more than one)

O A design that allows mu
Checkboxes
A list that allows multip
A multiple selection ment
A button to add facilities

® A user-friendly input design

le selections

C3: A suitable user-friendly design in search results to facilitate the selection, e.g

O A design that facilitates further selection in search results |
A sorted list in search results Y
Further filtering in search results

Additional reasonable criteria in the search page to reduce the number of entries in tp,
€ resul

E.g. Time of booking / extra facilities (air conditioner) / nearby facilities
O A user-friendly input design

C4: A suitable design to input 2 date range, .8
© A design that includes a date range for input
Begin date + end date
Begin date + number of days

Date picker (allow a date range)
© An improved user-friendly input design, e.g. A well-design menu
(calendar, slider) £ to choose  date easily

14

Better Format:

It has much wider presentation capabilities. / enriched formatting fea ke
. . ture:

formattl_ng of CSS that cannot be done by pure HTML easily (e.g. image Sﬁ/l&ammes Ofbe.m

font, animated effects, font styles) SRR

Layout:
It provides much bett
o er control/standard over the layout / apply a better layout / responsive web

External style sheets

Benefit of external style sheets /
: same styles:
E:;xfl}xl ‘;}t\: tshtyles/_layouts/imerface of multiple webpages
o ; ;?:est;rt;elr;t s(;,fe te}:e ;tyles/layouts/imerface in multiple webpages
) s for i
i g s webss?tm&; reasonable purpose (e.g. reduce the time to design,




it could potentially be stolen, read, or o4
encrypted / The data is stolen d“fiﬂgrthnelmd by hackers 1]
mis !

; ed. ion 7 : e
pteroeP! SO0/ input/ Th u:,,t:,';,"-sfemd are not
Is .

OR

dentity of web site
@ There is 10 digital certificate in the web site / "
(0 Identify of website s not verified by Ceriicate Ael:ttt‘xority/
Phishing webit

. () Features in the web site (not user computer): digita]
: certi

(i) .
© Explain: SSL/HTTPS / encrypt the data / Verfytheige ficates / e-Cert got certifi

; cate for C,
ntity of web site o users A

-
—

0 0 Sgr'vg-_si(jg: The usernames are stored in a database / the serve
database ,

) Client-side: The validation can be carried out by a client-side script and :
( i Server  a client-side script and it releases the workload

oL B 222 ===

—

i) Server-side: The validation can be carried out by th .
i Ming might be disabled. Y the server as the JavaScript function in the 1

Prevent robot machines from creating multiple trial entries. /
provide frictionless verification for human beings whilst hard on bots. / !

Ensure that the client is 2 human being, not a robot program

® 0

(iiy Provide Audio Captcha |
(suggested measure should not forfeit the purpose of captcha)

(iii) Image identification, puzzle, map moving letters,
asking questions like ‘how many hours in a day’ / simple math questions,

slider captcha, checkbox captcha, reCaptcha

ass to enlarge the content pointed by the mouse pointer. / 1,1

() () Provide a magnified gl
xt-to-speech software to read out the numbers.

Provide alternative text of the images and use te

O suggestion (a suitable web design feature)

O description (assist visually impaired players t0 play this game)



(@

(i) MyRand

N>3

IN € G+ 1
HN € G -1
A=2G

N

LANER S VR AN

XXX K<

QO oy

MyRand ()
1 - 100 random number

>=4 , N2 4 , N =4

IN =G + 1
LN € G

HN =G -1
HN € G

G equal to A
G ==

MyRand (value will be change)
equal to user N's input
uessing answer

lack of 24-hour system maintenance/ support/
lack of appropriate hardware or firewall/

no proper technical support /
low security level of the home-used server and easy to be hacked

Third-party host company / Cloud service

= MyRand (not related to the input G)




Marks
2

o
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. .
P
. .
' :
L T e ekttt
A1~

First 2 lines (@ (6.6) ©
Full path o
All correct @

o0 ™o

(il) (5—dir) mod 4

Alternatives:

-dir, 5-dir)

dir<=1? 1-dir : 5-dir

(or other valid methods)

I1F (dir<=1, 1

Result of expression

dir

Allcorrect @

nn



@

©

2. (a)

®)

©

@

NX >g X

jwx - x| O M - X

Ny Sf ¥

|ny - ¥| ONY - Y

O all absolute values

Schedule of individual tasks in the project ~ manage the start date anq end gy

schedule of each task. e/ d“’ﬂtion /

Dependency between tasks — manage th.e dependency between tasks (or Y

project).  (e.g. MOVE, project integration) tica] Pat ot

3

@ n
(ii) 90
®

(ii) FC2 is more efficient because FC1 includes a nested loop.
0]

(iif) N-1
A[j)-S
N-1
i+S
Note: Two (N-1) @

(i) The sum of the N consecutive numbers / Sum of S to S+N-1

(ii) The sumofthe (N-1) consecutive numbers minus the missing number /
Sum of A[0] toA[N-2]

(iii) It has a shorter execution time.

(iv) It uses fewer memory.

FC3

If the two missing numbers are 9 and 10, the output is 19. However, 8 and 11 could be the two

missing numbers and hence no conclusion can be made. other reasonable example usi
numbers between 5 and 14 inclusive) ( e




2
|
1
1
@ *
) |
(i) *
if (B4N-1) <= 99 then !
© return H¥N-1
else s
return H+N-101
Award marks according to the following 4 test cases:
, Lo H | N | tail(Q) | Mak
When tail(Q) > H 0 1 99 m
When tail(Q) <8 and N = 2 9 | 2 0 ;
When tail(Q) < H and Q isfull [ 99 | 100 98 1
When tail(Q) =H and N =1 99 | 1 99 1
@ if H = 99 then
H€O :
else
HeEH+1
Award marks according to the following 2 test cases:
Case | Input H Updated H Mark
1 99 0 |-
2 98 99 1
No matks for changing values of other variables
removed, there is no need to move the remaining items. 1+l

(@  In deq, when the firstitem is
deq / first item removed O
Elaboration of the implementation of ded o

102



4. (a) (i) Conceptof:

®)

©)

@

Object (attributes and methods)
SY® abstraction (common features of objects & procedures)

Class (modularity and reusability)

Encapsulation
Information hiding (reduction of complexity)

Inheritance (relationship between different classes)

Polymorphism

(ii) Description of the following criteria:

Scale and modularity

Reusability
Portability
Execution efficiency

Functional strengths

Readability
Utility libraries and development tools

End-user interaction

Familiarity
Licensing fee for using libraries (other reasonable cost)

Integration/system test — ensure that modaules in a system are compatible with each o,
er and

produce consistent data and output.
@ acceptance test —ensure that the design meets users’ requirement.

Direct cutover conversion — save cost on managing the old system. / no need to manage ty,
0

systems at a time.
Pilot conversion — minimise the impacts on change.

Adding/improving more functions/features

Fixing program bugs
Making changes in compliance with the updates on OS/device drivers/software

Improving the security of the system
Improving the efficiency of the system






