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ICT 1B  HL

Answer all questions.

1. Mt Wong is responsible for setting up an inventory s;‘,'stem in a supermarket. He creates a database table,
INVENTORY, io store the information on products for sale. Part of INVENTORY is shown below:

a’mduct Name)
Beverage Bi63 BEST juice 10.0 10 ~~
Snack 5968 =733 122 7 40
Noodle N042 SERDIEM® 202 / 20
Beverace B432 FRESH tea 25.9 30
Noodle N091 QQ noodle 8.4 50

(2) Which field, CAT, CODE, NAME, PRICE or QTY, should be used as a key field? __“00C @
: _ - (1 mark)

(b) The data type of QTY is inmteger. Judy, Mr Wong’s colleague, suggests changing it to real number or
string. Mr Wong disagrees with Judy’s suggestion. Why?

Tt 16 because veal nuwber Can (ontom the valnggwiiich hawe decimal
laces (eq: 20.2), but the number of ifews n stock wudh be ([
Am"reqan A0, becaue the puwber of frems in Shock s Q@\Aﬁb@
e, 71 Con be count. So, Tt Cant chawa? 0 ijv'xvxgu‘w
N G
© Forstoﬂngda:améer NAME, which character encoding system is most suitable? Explain briefly.
unitode? TH s becawe wricode hove wore cpace 1o store
ditference chuvecters Srom different couwtries, \ / (Z)

—

Answers writlen in the margins will not be marked.

(2 marks)

(@ (@) Mr Wong writes the followiﬁg SQL command. Based on the five given records in INVENTORY
above, what is the query result?

Sslect CODE, PRICE from INVENTORY where PRICE > 10 and QTY < 40

NO042 20.2\/

(i) INVENTORY is imported into a spreadshest file. Descn'be,.w:'rth steps, how to use the functions of
spreadsheet software to extract the same data as the qoery result in (d)().

Write cx%om“\_&(’(\ﬁ?t i the rangg of all of the stotk wmch O
pRICE 710 e QT4 40, Thenshow 3t cotke andl Price owt,

&)

L ‘;‘(4’11]31']:5)
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Please stick the barcode label here.

Answers written in the margins will not be marked.

(¢) Mr Wong considers replacing the existing barcode system with a Radio Frequency Identification
(RFID) system, to capture product information. State one advantage and one disadvantage of using the

RFID system over the barcode system. ) Ve
advatege: 1+ A /sy <RI Gl be  wore gy iy
Size p —_
Disadvantage:__the (o¥F K Imole  OApnindile \/ w
(2 marks)

2. Susanbuys a tablet PC for her work. The specifications of the PC are shown below.

CPU 1.2 GHz dual-core processor
| Display unit 8-inch LED touch screen
Memory and storage 512 MB (ROM), 64 GB flash memory
Input / Output USB 2.0, Buili-in speaker
Connectivity - Wi-Fi, Bluetooth
Battery (life time) 14 hours
1 Weight 0.5kg
Dimension 190x130x10 mm
{(2) State two features of the tablet PC that are mainly designed for mobility. \/
The connectify hove Wi-Fiond Bluetpdths The weight is 19kt
\/ .
onW 0.5 k9. ' @

~ (2 marks)

(b) () The tzblet PC has 64 GB flash memory installed, which is quite different from an ordinary
notebook computer. Why?

T4 15 beuse the fablet PC heed mor mwy}QH 1o s7ore w\eo

rboymoton of the compwer, i 1g needed fo be wOR effitently 1o

hund R The work fhal & W book camputzy.
(ti) Should SDRAM replace the flash memory in the tablet PC? Explain briefly.

NO%’% chowdlnt . I 15 becovse the SDRAM only can commont
Ve T +he Compufer ojawRS, prafer only ) be thar * dlafa ( [ )
Sorng spa®; iyt e Hlosh memawy) can i the defa o qll
part That the compuier handle- @ marks)
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(c) What is the most important program stéred in the ROM of the tablet PC?

boststrap program. \/ @

(1 mark)
Susan finds that her desktop computer at work is infected with a computer virus.

(d) () State two possible ways that the computer virns can be spread to other computers through the
Internet.

The compwfey Virus can 2 sw@ack Fo oThay wmputer thiough

The Q'W\O\/\ cu'\d\ the fies ﬂm oo clown \mc\/ﬂam The w*\éﬂ’\e».

=)

«{ii) Sometimes even state-of-the-art antivirus software cannot remove some computer viruses. Explain
_briefly Why this is the case.

\/_
T4 15 pecous® the compufer VUSRS con W Some way wede O

HheirseN2S Go thet the awfirns Coffwase comwol detect ol fhem,
(3-marks)

Susan suggests that Patrick, a technician in the company, install photo editing shareware with a 30-day trial
period on the office computers.

(e) (i) Before the installation, what copyzight issue shounld Patrick know about? What document should he
read?

He chotld know that the horware camiob uee in comperget |
way ouch as gell 1 /{O the ofhers cund copy) 11 awnd giie ‘HQ%Z )

copy To The DT\E\IQ//S R should T2ad fhe [ieense \ éémewxzm‘\:l\/

(i) Susan downloads and installs a pirated copy of photo editing software on her computer. What is the
possible legal consequence of her action?

He will / need o p\,m'\s\r\_ecl N paving money of Yo @
Fhe J0lVhecvse e don't Jolls THhE Towd s

() Patrick installs a sofiware package on all computers such that the system in each computer will be .

automatically restored to its original state on every réboot. Give one advantage and one disadvantage of
this software package.

The adesntogr 16 it can he upyrede U\V\\i}/ﬁc\ 1 the oo
—;ﬁ‘r‘q—& mwtmeme\\\)-#; ond L e’%—\\cwmj /,/ Ah c\lsmgmw]g i
7t =2 SRRl iy wol & conten oW Tl _%’wxﬁ?@ﬂ

of Tl imane 1§ e nGtalle o S twtne packeo o1 al) Colnitars.

o (2 marks)
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Please stick the barcode label here.

3. Mr Law develops a computer system with the help of Ada and Ben. The system is used to find the equivalent
grade for an Input mark,

(a) Ada uses the following pseudocode to represent her algorithm.
Step 1: Inputa value info MARK
Step2: If MARR < 40 Then GRADE < 'Unattained’
Step3: If MARK >= 40 Then GRADE < 'Attained’
Step4: If MARK >= 80 Then GRADE < 'Distinction’
Step 5: Output GRADE

() What is the value of GRADE for each of the following values of MARK?

0% ’(m\'\eé \/ \/ @

(2) MERR = 200 GRADE = D'\S’('\\'\C’('\W\

(1) MERK = 40 GRADE

(i) Adamodifies the pseudocode by applying iteration control structure in Step 1 so that the value of
MARR is between 0 and 100 inclusive as shown below.

Step 1: Repeat the input of values into MARK when the value of MARK is smaller than 0 or
larger than 100

(1) Other than 0 and 100, give another test datum that can be used to identify the boundary cases of
the algorithm. \/
101 @
(2) Which type; of iteration control str{cture, pre-test, post-test or for loop, is used by Ada?

pre-test loop

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

PP-DSE-ICT 1B-5 ' 5 [ Goontnthenadpage>




Answers written in the margins will not be marked.

(b) Ben uses the following flowchart to represent his algorithm. Write down YES, NO and an appropriate
operator in the shaded areas for the first decision box.

GRADE < 'Distinction’ \

GRADE < 'Attained'

> Label X

GRADE < 'Unattained'

v .
/OIﬁpui GRADE/

J
v

(c) Compare the algorithm indicated by Label X with Ada’s algorithm. Which one is more efficient?
Explain briefly.

Ben'c c\\e}mﬂm ¢ ynore e icint. 3T 16 becowse PAG's cleprt
cortaing thite copdifonal part (MBRCCR, MBRY 7240,
MR 7= 20)) \n\,fT BQ’M‘ ¢ a\CpYH‘\-\\!\'\ DV\\V\ ("SWYC\’H’\\/) YN’T ‘, ( A=

o MBREC>=40) T T velie oM cuntehle for flase  @maks)
4 conct®h 1 Than oudbpl “Vnattawmed ', 18 % mrd,\'thq.®

(2 marks)

o) a;\t»ki\qg\'ﬁm o 1t e owpt GRBUE Stipddly.
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(d) A workstation in the system provides a virtual keyboard on the screen which can be used to enter the

(i) Give one advantage and one disadvantage of this design.
Advantage: 1T SOV the Space @

Disadvantage:_1¥ The workstation i the oGiem hove hyojn, Then

Hocannet wote the Leyhond B e otbey ww\ma‘m%@ corin e

wWark -
(i) Suggest a common way to cormect a keyboard to the workstation other than using a USB port.

The WirRRSS  ComReCY - gpeh O \}\\M‘M‘T\f\

(fil) Mr Law wants to connect a2 USB prmter 1o the workstation but the connection fails. What is the
potential software problem?

The compuier slon % s»\?F'ﬂ\/ﬂ«a mstalled problews of e colmave,
/\ 9,

(4 marks)
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4. Mr Li is the IT manager of a university in Australia: On the campus there are two computer networks located
in Building A and Building B which are used by staff and students respectively. The two buildings are 600m
apart, as shown below.

Connection across the buildings (Distance: 600m)

-Y_}—-—> Internet

Building A Building B
(Staff) (Students)

(a) (i) What network connecting devices are X and Y?
X: 5\/’/’!\’{:”4 / @ Y- XAQC'\_té)[//@
V4 v

(ii) Suggest a suitable type of network cable for the connection across the buildings and justify your
answer.

()‘,v‘fzwﬁ fibre qs¢ :%upmy}ég 90,455 distance

Etﬁw/raﬁ e . (/ Z ;

(iii) Instead of using a wired connection, Mr Li wants to connect two networks by installing microwave
dishes on the roofs of the buildings. State two disadvantages of this approach.

T e not  gtabl 6}“ tr n/ /;Q‘i /

J*@ \’a-f-’@%‘ﬂ—( ha)uer w\&%m&

teot gpnd  sed U o efc _—
mar;

(b) Mr Lisubscribes to an Internet connection. A cable modem is needed to connect the campus network to
the Internet. What is the function of the cable modem?

tran -9iﬁ7L(: -H’l(:‘ Anng 1@7:’5{ Ue ] wte ”%/C‘\

J[q?% U dq*ﬁq C&m{ vilE | v’%é A /Z)
’ Y4 N

(2 marks)
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(c) Mr Li sets up an email server in the university and offers an email account to each student. In each of the
following cases, which email protocol for accessing email boxes is preferable? Justify your answer.

(i) Each email box only has 5 MB storage space.

Pop /11 16 fost Yo download o €-mail J(%g\\'{tc .

40l

(ii) Students can access their email boxes through any computer with Internet access.

TMAY v mfema that Students (an acess the emadl

buxes/onling oS The %m\ T Stered tn the, Sewwm

(4 marks)

Peter wants to study the air quality in Shatin and Kwun Tong. He downloads the air quality momtormg data
from the website of the Environmental Protection Department, as shown below:

_ Environmental Protection Department = =~ = = |—|D| X

Air Quality Monitoring Data

You have selected the Shatin Station.
Data is available from 1-7-2008 to 30-9-2010.

Day Month Year Day Month Year
From:[01]v]| [o1]v] [2010]v] To: [31]v] [o1]v] [2010]¥]
2008
2009
2010 [Display] [Download] [ Reset ]

(2) (i) Inthe web page above, how can the use of drop-down lists help with data input?

e R 78 needh f?) il flfmbam)\ inpAr_The Jﬁa/m
cm)\ 17W°n"r (pser ,mﬁr Gne e@@‘ et q\:t\bh%m

(i) There should be two vahdatlon rules for checking the input data. Give two different sets of invalid
data to illustrate the need for the rules.

Set1 Day Month Year Day Month Year
From:| 2 & g 1 To: /D 2 |0 / :
Set2 Day Month Year Day Month Year ,@
From: 3 s 1D To: 2 § K. (/

Answers written in the margins will not be marked.
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The readings of air pollutants, P1, P2 and P3, are collected every 6 hours. Peter downloads the data collected
at Shatin and Kwun Tong in January 2010 and stores them in two worksheets of a spreadsheet file, Sheet]
and Sheet2, respectively. Sheet] is shown below.

ra s e rE s E e
Time
Date Pollutant 00 00 06 00 12 00 18 00 Average
1-1-2010 P1 14 12 11 9
1-1-2010 P2 116 103 102 78
1-1-2010 P3 28 20 21 29
2-1-2010 P1 25 18 18 26
2-1-2010 P2 87 90 86 63
2-1-2010 3 10 9 9 2
3-1-2010 Pl 86 83 83 7
2941 31-1-2010 P2 37 15 7 82
295 31-1-2010 P3 4 6 12 3
297 P1 average:

(b) Peter wants to find the average reading of P1 at Shatin in January 2010.

(i) To find the daily average readings of the pollutants everyday, a formula is entered into G3 and is

then copied into G4 to G95. Write the formula in G3.
i

= Averge (03 F3Y / @
v < i v ~—
(ii) Write the formulain G97 to find the average reading of P1 at Shatin in January 2010.

= Sunif (B3 BY5 2 pey “%3)(@// {ound (EZM

‘/ @ (4 marksy]
o }7:} h)

Answers written in the margins will not be marked.
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(c) The same steps in (b) have also been applied to Sheer2 for the data collected at Kwun Tong.

Peter creates the following chart to show the average readings of P1 at Shatin and at Kwun Tong in
January 2010.

P1 (January 2010)

70 [ ] Shatin

Average Readings
B
(=]

Stations

(i) Describe, with major steps, how to create the chart.

th (= Sohy 7 o8 i e rop 25 %9/52/ 1A

: s
3, 7
STon R 2 Liensse AL oSN T s, /
] 7 B SO
T L Dt T sl o = 5B L S
ST2h 5 > odad) AL e s TS SO st e P2 A’:"’ LS

R
s
A-/\C/ ﬁ%x&/’/ /%JQ <2f f:’/ /‘/M 54". ol

e 14

i)

(ii) Peter copies the chart into his presentation file. Afterwards he updates some readings of P1 on
Sheet]. Will the chart in the presentation file change accordingly? Explain briefly.

{65, becquse /%6 dits 61 chart

o Vaked tof bt smme et
md  sheet L7 . o

N

(5 marks)

END OF PAPER
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Answers written in the margins will not be marked.

M1

Answer all guestions.

1. Mr Wong is responsible for setting up an inventory system in 2 supermarket. He creates a database table,
INVENTORY, to store the information on products for sale. Part of INVENTORY is shown below: .
INVENTORY

Eesues e e e R EEe e
(Category) (Product code) (Product Name) (Pnce of product) (Number of Items in stock)
Beverage B163 BEST juice 10.0 10

Snack 5968 F2724 122 &~ 40

Noodle N042 LRERZAR 202 20,/

Beverage B482 FRESH tea 258 80

Noodle N091 QO noodle 8.4 50 \/

(2) Which field, CAT, CODE, NAME, PRICE or QTY, should be used as a key field? (ODE @
(1 mark)

(b) The data type of QTY is integer. Judy, Mr Wong’s colleague, suggests changing it to real number or
string. Mr Wong disagrees with Judy’s suggestmn. Why?

TS bReouse tie by In tid omng af "ATY? 15 onlly o oispnged
nmeree valves. TRYoret for caoulofiongC LT threyy orf changeet b

RO Yndgby oy Ty, HHErS waug ot Some Sl EnaES acour

ol bt dota iy not b€ pyptioble . X O
(¢) For storing data under NAME, which ¢ 4 encoding system 15 most suitable? Explain briefly.

yuicarle is st srapeY 5 bause Tt siports wrole roingp o
oo . A4S The nowes of TE proclieCT O oot W Iongvevges
WL Yorun gned Enaligh , wtaok b ot tts KNAARRs - (2)

V' (2 maks)

(d) () Mr Wong writes the following SQL command. Based on the five given records in TNVENTORY
above, what is the query resnit?

Select CODE, PRICE from INVENTORY where PRICE > 10 and QTY < 40

4

N D4z 20.2\/ B : ' : @

(ii) INVENTORY is imported into a spreadshest file. Describe, with steps, how to use the functions of
spreadsheet software to exiract the same data as the query result in (d)(@).
(ﬁ>§(0\ 10 A

Fist, fhere sfonth b o co) for oReong, ’_the Sovmul
write = IF PORIE7>16° A Aty <'4d, B1 ANDD 2D )

~ G marks)
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Pleass stick the barcode labal here.

() Mr Wong considers replacing the existing barcode system with a Radio Freguency Identification
(RFID) system, 1o capture product information. State one advantage and one disadvantage of using the
RFID system over the barcode system.

ivse_h Sy g or et g 8 ogs i b
Stolen

Disadvatage: N0 1713 f Hime o Stick the ;sz’%@qs i

Produets oot the S6Y vp ({5 T¢ hinh O

(2 marks)

2. Susan buys a tablet PC for her work. The specifications of the PC are shown below.

CPU 1.2 GHz dual-core processor
Display unit- | 8-inch LED touch screen
Memory and storage 512 MB (ROM), 64 GB flash memory
Inpui / Output USB 2.0, Built-in speaker
Connectivity ‘Wi-Fi, Bluetooth
Battery (life time) 14 hours
Weight 0.5kg
| Dimension 190x130x10 mm

(2) Stzie two féatures of the tablet PE that are mainty designed for mobility. %
[wirt_wemht \gol Dortobls , wovielliy with the it
Conpcion: ()

(2 Tharks)

(b) (i) The tablet PC has 64 GB flash memory installed, which is quite different from an ordinary
notebook computer. Why?

_The Stovoeg Pt of T Trbled PL i WMW% bt 7 148 ongyind
" nofebook computty. TViS bEASE Tt far Linsipess VIseks. ¢

(i) Shoyld SDRAM replace the flash memory in the tablet PC? Explain briefly.
Yes/'SPRAM 18 Chenper than thet o the flosh memovyy.
Atsg o TH TS ioher teontt than the flosh memany. ongf Tts
occesSilo ) 15 hThtr - O

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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() What is the most important program stored in the ROM of the tablet PC?

____@rgﬂﬂ?ﬁ %vﬁem X\ O

(1 mark)
Susan finds that her desktop computer at work is infected with a computer virus.

(d) (i) State two possible ways that the computer virus can be spread to other computers through the
Internet.

the CoMPAILY Vivie Ot oe Spitend tagy Sendking, the £mils v

Ouctowart cllyy o e WLf’Wfi/S Ta T mid st 5f e yictims: Alsh
1t S b Sréovh vy pastingy Hie pols ob 1he migmtt- /(@)

(i) Sometimes even state-of-the-art antivirus software cannot remove some computer viruses. Explain
briefly why this is the case.

T4 bprowse T8 Vit olefinrtion Frie hos net keen ypolttd

Tt magatiiz- v/ D

(3 marks)

Susan suggests that Patrick, a technician in the company, install photo editing shareware with a 30-day {rial
period on the office computers.

(¢) (i) Before the installation, what copyright issue should Patrick know about? What docofnent should he
read? ’

e Stovioh ko et OFTRY 0-cloug. fyinl Pt s bt m\é T bugy te
BeAVINEOVE. P Shoviol-bonol the oletofls &l -se Gk el T
Wity nion. a ()

() Susan downloads and installs a pirated copy of photo editing software on her computer. What is the
possible legal consequence of her action?

Che vl e v\ﬂ%t?v\*/ for g loadting tuis poie mﬂwwf-@-

(3 marks)
(D) Patrick installs a software package on all computers such that the system in each computer will be

automatically restored to its original state on every reboot. Give one advantage and one disadvantage of
this software package.

Advione - it is Secute 40 sTl_rp sﬁ?hﬂ\%ﬂ?&«ﬁ%mqe on i)
cpvitees G fo POV

disoelyomtoog - U lots 3 Timp to Tastfi Yae satout putckoge

fo fVEryy Compuitr. O

(2 marks)

Answers writien in the margins will not be marked.
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Please siick the barcode label here.

3. Mr Law develops a computer system with the help of Ada and Ben. The system is used to find the equivalent
grade for an input mark.

(2) Ada uses the following psendocode to represent her algorithm.

Step 1: Input a value into MARK

Step2: If MARK < 40 Then GRADE < 'Unattained'
Step3: If MARK >= 40 Then GRADE < ‘Attained’
Step 4: If MARK >= 80 Then GRADE <« 'Distinction’
Step 5: Output GRADE

(i) What is the value of GRADE for each of the following values of MARK?

' roined '/ 0,
Artairl
ERROR X

(i) Ada modifies the psendocode by applying iteration control structure in Step 1 so that the value of
MARK is between 0 and 100 inclusive as shown below.

(1) MARK = 40 GRADE

() MARK = 200 - GRADE

Step 1: Repeat the input of values into ¥MARK when the value of MARK is smaller than 0 er
larger than 100

(1) Other than 0 and 100, give another test datum that can be used to identify the boundary cases of
the algorithm. ’

---5b pudt 80 X

(2) Which type of iteration co.ntrol\?me, pre-test, post-test or for loop, is used by Adﬂ@

Post st

Answers written in the margins will not be marked.

(4 marks)

Answers written in the margins will not be marked.
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(b) Ben uses the following flowchart to represent his algorithm. Write down YES, NO and an appropriate
operator in the shaded areas for the first decision box.

Ay
GRADE <« 'Distinction’ p—

GRADE < 'Attained' j~

> Label X

GRADE < 'Unattained’

&
<

/O“ma‘m/ y

v

(=0 )

(¢) Compare the algorithm indicated by Labgl X with Ada’s algorithm. Which one is more efficient?
Explain briefly.

o1 X i wutb gFfictent: I8 bbcans LolaelX hins vseod he For
toop 0 Test The 0iqgorTthin gmol this Wt pEPEATIIBlorngy T Jo0S
Wi ot e clDrWX T WePR Tested. Fov AU » 7t Canbd ot olo THIAT.

@2 marks)

(2 marks)

Answers written in the margins will not be marked.
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(d) A workstation in the system provides a virtual keyboard on the screen which can be used fo enter the
marks.

(i) Give one advantage and one disadvantage of this design. )
Advantage: TL1S IO 0V @ i mnd o dEim aid Tt 61%0166 The
mpnt e{fiionen T e mawks \/
sisatvantsge: T8 (05T o F st Q) mp Hhis kmd df sy ttm 1 O
viswallyy h19h and eXpERSiie -

(i) Suggest 2 common way to connect a keyboard to the workstation other than using a USB port@

Lo telcS Fenloouyd Anaaph buld up o-comin WIFHES ek
. . or lultath.
(iii) Mr Law wants to connect a USB printer to the workstafion but the connection fatls. is the
potential sofiware problem?

He heeds o driver oftware 6% the #F USB priter £ then , he
Hen Con nstall the Droar;,{n {0  Coupect the Usk "wak oy,
_ U (4 marks)

- @

Angwers written in the margins will not bé marked.

Answers written in the margins will not be marked.
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4. Mr Li is the IT manager of a university in Australia. On the campus there are two computer networks located
in Building A and Building B which are used by staff and students respectively. The two buildings are 600m
apart, as shown below.

Connection across the buildings (Distance: 600m)

L]
X
[ ]
Y  |jseaedy [nternet
Building A Building B
(Staff) (Students)

() (i) What network connecting devices are X and Y?

< S.\l\}.i‘\’(.\(\ / @ Y- hﬁ\)dﬁ\"f\ )L
(V4
(i} Suggest a suitable type of network cable for the connection across the buildings and justify your
answer. dﬂU/\V‘
DWCM M‘Y@ Can Ve Usedd @ tweark caple, . 1t T yegdise T ?M
(;m\m“um Ao puilding T (a7 and optaca] Tibre CU}/WHC( sw,,,mw
T R (] Cronsmas T CRTOme At & TS0 T

(iii) Instead of using a wired connection, Mr Li wants to connect two networks by installing microwave
dishes on the roofs of the buildings. State two disadvantages of this approach.

Swa, frles wfl W stolon b Jockoir. Th will deloy the
mungcling. / C// ) 7<

(5 marks)

(b) Mr Li subscribes to an Internet connection. A cable modem is needed to connect the campus network to
the Internet. What is the function of the cable modem?

o link Wi Wi e MlumeT- (/\Fl.m
An d"\/\/m (sod \fLu oale , é(</\' 11/”\449%“1'%1%
of  JaXon.

(2 marks)

Answers written in the margins will not be marked.
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(c) Mr Li sets up an email server in the university and offers an email account to each student. In each of the
following cases, which email protocol for accessing email boxes is preferable? Justify your answer.

(i) Each email box only has 5 MB storage space.

POFS/tb mme  prefovable Sinece [t LupPorts da-b@
vV

‘fmms{er WYOW}M 4he  pwttreet” g%&(nr-—(’e,v‘ 51%6’

(i1} Students can access their email boxes through any computer with Internet access.

IMRP/{ move prefevaple Svee Tt iL more popular

LA % Internet and C,ompmté(thh allgue uier to
hie aj; WY pwhen L 4 U/

(4 marks)

5. Peter wants to study the air quality in Shatin and Kwun Tong. He downloads the air quality monitoring data
from the website of the Environmental Protection Department, as shown below:

* Environmental Protection Department =~ =~ = o ;—IDlx

Air Quality Monitoring Data

You have selected the Shatin Station.
Data is available from 1-7-2008 to 30-9-2010.

Day Month Year Day Month Year
From:[01]v] [oi]v] [2010]v] To: [31]v] [01]v¥] [2010]¥]
2008
2009
2010 [Display] [Download] [ Reset }

(8) (i) Inthe web page above, how can the use of drop-down lists help with data input?

M@b@ﬂ%‘ O

/)4)5 9)1)%;?’/;/

(ii) There should be two validation rules for checking the input data. Give two different sets 6f invalid
data to illustrate the need for the rules.

Set 1 Day Month Year Pay Month Year
From:| O \ ol | 1o | To ol o 7 99
Set2 Day Month Year Day Month Year
From:| O ’ % [ ’LO{O T OL] € A 09/ ’7L,
(3 marks)

Answers written in the margins will not be marked.
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The readings of air pollutants, P1, P2 and P3, are collected every 6 hours. Peter downloads the data collected
at Shatin and Kwun Tong in January 2010 and stores them in two worksheets of a spreadsheet file, Sheet/
and Sheet2, respectively. Sheet! is shown below.

B S G

, ; Time
o Date Pollutant 00 00 06 00 12 00 18 00 Average
=300 1-1-2010 P1 14 12 11 9
4] 1-1-2010 P2 116 103 102 78
5. 1-1-2010 P3 28 20 21 29
6] 2-1-2010 P1 25 18 18 26
| 2412010 P2 87 90 86 63

2-1-2010 P3 10 9 9 2

3-1-2010 P1 86 83 83 7
©94 ) 31-1-2010 P2 37 15 7 82
+ 95 31-1-2010 P3 4 6 12 3
96
97 P1 average:

(b) Peter wants to find the average reading of P1 at Shatin in January 2010.

(i) To find the daily average readings of the pollutants everyday, a formula is entered into G3 and is
then copied into G4 to G95. Write the formulain G3.

= sum (3~ FY ¥ m
A

(ii) Write the formula in G97 to find the average reading of P1 at Shatin in January 201

= SUMTE (FFE2-$7415, B3 BAT 5Pt / 3]

L/ (4 marks)

Answers written in the margins will not be marked.
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(c) The same steps in (b) have also been applied to Shéet2 for the data collected at Kwun Tong.

Peter creates the following chart to show the average readings of P1 at Shatin and at Kwun Tong in
January 2010.

P1 (January 2010)

70 .
60 D Shatin

50
40
30
20
10

B Kwun Tong

Average Readings

Stations

(i) Describe, with major steps, how to create the chart.

(ke '1'“);(» @nrvr\c[<}\cc+ -~ mr nmmvr‘ . Z o /mD/ﬁ H-Q 7LA/9/P " uﬂm/ /m’K;

fhe  chart \%04 mwl so/fc+ rNLwJ‘ Fuyi 4{/ Phart (lﬁc‘ﬁ
/\//”m'f 7’L>o&{=/ Wk/\ f‘amsrm #ﬁ %D, S‘f#(,z'}!?J_ &fﬁn/

i __ran  SPE fle Cle@

J

(i) Peter copies the chart into his presentation file. Afterwards he updates some readings of P1 on
Sheet]. Will the chart in the presentation file change accordingly? Explain briefly.

No ®Becavse he hos ooby the dotn of te chort, TT & st

o petwe  only Lt pos  embestted  to  hvs  piwedh tetrm grle

1

Answers written in the margins will not be marked.

o Tt will ml  bove ony chondc TF The ﬂ?r G//

(5 marks)

END OF PAPER

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

L1

Answer all questions.

1. Mr Wong is responsible for setting up an inventory system in a supermarket. He creates a database table,
INVENTORY, o store the information on products for sale. Part of INVENTORY is shown below:
INVENTORY

20 ‘7:"‘ i.m:; AR G »:éi’m .l.. AT Z
(Catggory) (Product code) (Product Name) (Pnce of pmduct) (Number of 1tems in stoc] )
Beverage Bi63 BEST juice 10.0 10
Snack 5968 = 27+A3 12.2 40
Noodle N042 SERZBLE 202 20
Beverage B482 FRESH tea 25.9 80
Noodle N091 QQ noodle 8.4 50

(2) Which field, CAT, CODE, NAME, PRICE or QTY, should be used as akey field?_ (OD® O
(1 mark)

(b) The data type of QTY is integer. Judy, Mr Wong’s colleague, suggests changing it to real number or
string. Mr Wong disagrees with Judy’s suggestion. Why?

Yosomse ATy - oM I /m&l)({mdwr~ O

(2 marks)
(¢) For storing-data under NAME, which character encoding system is most suitable? Explain briefly.

_ﬁ_LFSEE >< ngﬂuﬁc li ;, _%@&_ &3 umqggkg g;}. ;L ‘g
L&»\J} -?\»;«1%\ wd e um;ium

"

(2 marks)

(@ () Mr Wong writes the following SQL command. Based on the five given records in INVENTORY
above, what is the query result?

. Select- CODE, PRICE /from INVENTORY where PRICE > 10 and QTY < 40

Nos) \/ 5.0 X - | @

(ii) INVENTORY is imported into a spreadsheet file. Describe, with ste;;s, how to use the functions of
spreadsheet software to extract the same data as the query result in (d)(i).

M“MX;"‘A’}MPWT“ o Aomp sk @)
wosh Ao

. -4 marks)

Answers written in the margins will not be marked.
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Please stick the barcode label here.

(e) Mr Wong considers replacing the existing barcode system with a Radio Frequency Identification
(RFID) system, to capture product information. State one advantage and one disadvantage of using the
RFID system over the barcode system.

Advantage: - 4200 :%ajxsu— @

isad . y , IR NG g
Disadvantage ‘rgﬁlp_ﬂé = o .L%Lq& )(\i'_ %@ﬂi '”u.i UAD .

(2 marks)

2. Susan buys a tablet PC for her work. The specifications of the PC are shown below.

CPU 1.2 GHz dual-core processor

Display unit 8-inch LED touch screen

Memory and storage 512 MB (ROM), 64 GB flash memory

Input / Output USB 2.0, Built-in speaker

Connectivity 'Wi-Fi, Bluetooth

Battery (life time) 14 howrs

‘Weight 05k

Dimension ' 190x130x10 mm

(a) State two features of the tablet PC that are mainly designed for mobility.

Wk Vv / @
v/

{1
( omma ey

(2 marks)

(b) () The tablet PC has 64 GB flash memory installed, which is quite different from an ordinary
notebook computer. Why?

U?- ;MAM«\‘?) cm\;h j%ﬂ'ﬂﬁ‘i -~ ,«c %XAMW AR l:m"“"?’ujlb O

sy ol tldah RC
(ii) Should SDRAM replace the flash memory in the tablet PC? Explain briefly.

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(c) What is the most important program stored in the ROM of the tablet PC?

03 X O

(1 mark)
Susan finds that her deskiop computer at work is infected with a computer virus.

(d) (i) State two possible ways that the computer virns can be spread to other computers through the

Internet.
hen S gl - inedl. P Jwe can b cont w‘ﬂ« / 'H‘ﬁ E‘h\x\!} m
Khen G uR s USB 4 1\5[’\ Aw& s Gm (Pf.j
e, %‘ Uégﬁps 'J‘(Nﬁ><f Qj WP dWP B on oty Cme\Ter 'f“‘ Wl
(D) S%)fm:tgzpé% even state-of-the-art antivirus software cannot remove some computer viruses. Explain
briefly why this is the case.
Te e diblie o the niicwe offmeVhve it He Gl A Vine, 50
fle Gfhere w3l ol e WS To 4 Comien ‘5'? m
(3 marks)
Susan suggests that Patrick, a technician in the company, install photo editing shareware with a 30-day trial
period on the office computers.
© @ Bzfg?re the mstallanon, what copyright issue should Patrick know about? What document should he
re .
Re ﬁ!naz\ﬁa{ zosth  =me ﬁw ﬁ{.l{ Loprvinhit TSSMX aly*
/

(i) Susan downloads and installs a pirated copy of photo editing software on her computer. What is the
possible legal consequence of her action?

ra G marks)
(f) Patrick installs a sofiware package on all computers such that the system in each computer will be

automatically restored fo its original state on every reboot. Give one advaniage and one disadvantage of
this software package.

mwx“%g et th WX‘& ﬁ“ $ah rymiss:

O
WJ«S&__A; '{.14.\-1\‘- ‘é RM)}.;:; w' t:m}\<m /Qm,\,«}v,v-

(2 marks)

Answers written in the margins will not be marked.
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Please stick the barcode label here.

3. Mr Law develops a computer system with the help of Ada and Ben. The system is used to find the equivalent
grade for an input mark.

(2) Ada uses the following pseudocode to represent her algorithm. rode
. e *iéu(;. ""f" 2

- fad -
=

Step 1: Input a value into MARK = - - -
Step2: If MARK < 40 Then GRADE <« 'Unattained’
Step3: H MARK >= 40 Then GRADE < 'Attained’
Step4: If MARK >= 80 Them GRADE <« 'Distinction’
Step 5: Output GRADE

(i) What isthe value of GRADE for each of the following values o\‘f/MARK?
i sine / 2)
Di A‘,\m L’\’z\mﬂ \/

(ii) Ada modifies the pseudocode by applying iteration conirol structure in Step 1 so that the value of
MARK is between 0 and 100 inclusive as shown below.

(1) MARK = 40 GRADE

U

(2) MARK = 200 GRADE

Step 1: Repeat the input of values into MARK when the value of MARK is smaller than 0 or
larger than 100

-(1) Other than 0 and 100, give another test datum that can be used to identify the boundary cases of
. the algorithm.

Reoend the pad of values ity A4 P\E'><~%eh Yhe _velue 5 MARK
15 ‘ﬁ‘ﬂw‘) oy !
(2) Which type of iteration control structure, pre-test, post-test or for loop, is used by Ada@

RN

Answers written in the margins will not be marked.

(4 marks)

Answers written in the margins will not be marked.
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(b) Ben uses the following flowchart to represent his algorithm. Write down YES, NO and an appropriate
operator in the shaded areas for the first decision box. —

~ GRADE < 'Unattained’

<
W

» GRADE < 'Distinction’

GRADE <

'Attained’

ey

4

(o)

(¢) Compare the algorithm indicated by Label X with Ada’s algorithm. Which one is more efficient?

Explain briefly.

> Label X

(2 marks) |

><§5 mre _efigent . Th Y heouse Adats

ALC!»&) 5 A'Rnr\!-}}l il
J

_hae <?mlvk , jus} ho s Fum cond Bame

O

(2 marks)

Answers written in the margins will not be marked.
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(@ A workstation in the system provides a virtual ke board on the screen which can be used to enter the
marks.

(@) Give one advantage and one disadvantage of this design.

Advantage: E’F\IC}Q Y\ﬁXﬂ'o 6"4’2]‘ ch AD«)’AS . O

Disadvantage: % when _enler the narks, other Teo?%wm o YL

(i) Suggest a common way to connect a keyboard to the workstation other than using a USB port.

(e dhe }nnl\‘xle\(vhme . 0

/N
(jif) Mr Law wants to connect a USB printer to the workstation but the connection fails. What is the
potential software problem?
P pun = ‘L\wy\e ervoy ;>< 0

@maks)

Answers written in the margins will not be marked,

Answers writien in the margins will not be marked.
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4. Mr Li is the IT manager of a university in Australia. On the campus there are two computer networks located
in Building A and Building B which are used by staff and students respectively. The two buildings are 600m
apart, as shown below.

Connection across the buildings (Distance: 600m)

Y ]
] =
[ =]

. x|

ESS T
A= -
= | Y > [nternet
Building A Building B

(Staff) (Students)

(a) (i) What network connecting devices are X and Y?
x Swilth  / v modem @

(ii) Suggest a suitable type of network cable for the connection across the buildings and justify your

answer.

@,pﬂ L/DL( S’T /Jr’{i, N becuse T, crin  Comne ot
T AN A

é_f/[_A/ P A

(iii) Instead of using a wired connection, Mr Li wants to connect two networks by installing microwave
Aichee an the ranfe nfthe huildinoe State twao dicadvantaocec nf thic annrnach

- ! - /
H’ Wil {\ (’Déi\/ 0’\@@{, /)9 i Q(Jﬂ% i -{;L\Thbjé . é.’,\_r {/x m
/ 7 v N

Lol Wy e i et #/ua MICOL A
B wbtoble, % own g0t @Mr[/\/ to_cyoss fle wil
(5 marks)

(b) Mr Li subscribes to an Internet connection. A cable modem is needed to connect the campus network to
the Internet. What is the function of the cable modem?

Cable modew COnnect The petwar to Thtemet ACCESS Via
Caple TV_unts.

(2 marks)

Answers written in the margins will not be marked.

PP-DSE-ICT 1B-8 8

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(c) Mr Li sets up an email server in the university and offers an email account to each student. In each of the
following cases, which email protocol for accessing email boxes is preferable? Justify your answer.

(i) Each email box only has 5 MB storage space. Sl
SMAY T pexferab (@ be(amst the Emanl hox WaS A 4o Storae

G ﬁr@qcﬁft \e‘mcu“\ Ove downbsaded Gmd Staed ™ ﬁw\gmy\hm

(i) Students can access their email boxes through any computer with Internet access.

e o pint rier & Xe B Al o Al T BAfE g A

ps

o p Tl i aurtians , Bugasiird . _Ab L e o _ED /A%@‘/@ﬁ_
// /

-,
A el

(4 marks)

Peter wants to study the air quality in Shatin and Kwun Tong. He downloads the air quality monitoring data
from the website of the Environmental Protection Department, as shown below:

[1.'Enyironmental}PerteCtiongDepartm_émj; T aa e f;_;|_ﬂ_:“:|| X
Air Quality Monitoring Data
You have selected the Shatin Station.
Data is available from 1-7-2008 to 30-9-2010.
Day Month Year Day Month Year

From:[01[v] [o1]v] [2010]v] To: [31]v] [o1]v] [2010]v]
2008
2009
2010 [ Display ] {Download} [ Reset ]

(@) (i) Inthe web page above, how can the use of drop-down lists help with data input?
Tt frevents Wity Tyom Tygine evver Wiaba ne diep -down 3T D
1 { | B ) )
j.mnmcuo{ T4 make swves thw data entm 1§ yald / w

(ii) There should be two validation rules for checking the input data. Give two different sets of invalid
data to illustrate the need for the rules.

Set 1 Day Month  Year Day Month Year
o] [0z | [Pees| L] 06 ][ 0#] [ 2009 /@
Set2 Day Month Year Day Month Year/
ol 27 | 103 |20 L) 02 || 06| |2olo 7\

(3 marks)

Answers written in the margins will not be marked.
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The readings of air pollutants, P1, P2 and P3, are collected every 6 hours. Peter downloads the data collected
at Shatin and Kwun Tong in January 2010 and stores them in two worksheets of a spreadsheet file, Sheet]
and Sheet2, respectively. Sheet! is shown below.

G
Time
Date Pollutant 00 00 06 00 12 00 18 00 Average
1-1-2010 Pl 14 12 11 9
1-1-2010 P2 116 103 102 78
1-1-2010 P3 28 20 21 29
2-1-2010 P1 25 18 18 26
2-1-2010 P2 87 50 86 63
2-1-2010 P3 10 9 9 2
3-1-2010 P1 86 83 83 7
94| 31-1-2010 P2 37 15 7 82
95 | 31-1-2010 P3 4 6 12 3
96
97 P1 average:

(b) Peter wants to find the average reading of P1 at Shatin in January 2010.

(i) To find the daily average readings of the pollutants everyday, a formula is entered into G3 and is
then copied into G4 to G95. Write the formula in G3.

= sﬁm(C%f?@/?l/}{ @

(ii) Write the formula in G97 to find the average reading of P1 at Shatin in January 2010.

~
T

W

/ N s . - i o e E
= SCUU ( CHoosE s X2 2% P O et 225 A X: [Z)
) ' 7 (4 marks)

Answers written in the margins will not be marked.
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(c) The same steps in (b) have also been applied to Sheet2 for the data collected at Kwun Tong.

Peter creates the following chart to show the average readings of P1 at Shatin and at Kwun Tong in
January 2010.

P1 (January 2010)

70 .
60 [ ] Shatin

50
40
30
20
10

Average Readings

Stations

(i) Describe, with major steps, how to create the chart.

,mw”t doia ™ n Sbrmolsheet Select all n\om/ﬁ need r;oﬁn‘ click The

Create

mowse  ty  select -~ chayts . select bow chmi./ Or you Con gelect

oWl dotn vy weed and  choose  bor Tthovt from the teb of

whe  twls bor. /a2

NG

(ii) Peter copies the chart into his presentation file. Afterwards he updates some readings of P1 on
Sheet]. Will the chart in the presentation file change accordingly? Explain briefly.

f\\? L@ e ZP{@P’ x{AsP LobTRS fzt lm%‘iﬂ 0g
V\ctwe. 50 W/«en %{’/ Ami% MIE Jw&e

Answers written in the margins will not be marked.

ftw c/wﬁ”/ Caun it (‘/l\an&/f, Ui’l»@i/

(5 marks)

END OF PAPER

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

ICT 2A

H1

Answer all questions.

1.

An examination agent designs the following database tables to store the information on candidates who

register for examination.
CAND
Field name Type Widih , Description
CNUM Character 8 Unique candidate number of the candidate where the first three
characters are the unique school code of the candidate’s school
CNAME Character 30 Name of the candidate
DOB Date Date of birth of the candidate
REGESTER
Field name Type Width Description
CNUM Character 3 Candidate number of the candidate who sits the examination of
' the subject
SCODE Character 2 Unigue subject code
SUBJECT
Field name Type Width Description
SCODE Character 2 Unigue subject code
SNAME | Character 30 Name of the subject

(8) (i) Write a SQL command to create CAND.

CREATE Tavik Catd
(Chwr CHER(R) UNTOWY| CHAME CHAR (30D, DEB DATEY)

\ /

v

(i) Which of the following can be a candidate key of CAND? Explain briefly.

') CNUM /" (2)CNAME + DOB

(N Ccm e th CondideTe h\q "‘f CAD  helawe "@u’ew (o o

v

hm i3 wm Cowdid m b lanlle Huye VIR bo. vt Thow Ghe

Opedhid o ey The Soe e O e of bt 5o () Lol

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

Please stick the barcode label here.

(iii) Write a SQL command to create an index file, CIND, for CAND on CNUM. What is the advantage
of using this index file?

SQL command: L/E:Eﬂ;ﬁj INDENY  LIND _ i ’. Largn (Op VM\, 2

v v

-

Advantage: \L'& gp{ pehe \,\,\8 \“’»e_ ) }l\i’%ﬁb D"\:’ ,&5\:{‘[ !\9 QML H—'&JJ—\% /
o pede 9fed S the Ted  cuumM v

(7 marks)

(b) Identify the primary key(s) and foreign key(s) of REGIS';E}R. .
Primary key: U\}U %! . S CTDF, ‘/ /_ /
Foreign key: [\JI\J{/\,\?\/\ ) / SCLDE // 7

N v (3 marks) -

(c) (i) Write a SQL command to increase the width of CNUM in CAND to 12. Make sure that CNUM
would never be empty.

ALTER TARUE CAND

AUTER  Criumn BNIM CHAR (1) NST puL 7
v v

(if) Write a SQL command to list all the candidate names and their corresponding school codes.

Answers written in the margins will not be marked.

SEURCT CiaME, LEET (Cvww, 3y o~
FREMm (AtD s
(v

N

(iii) The subject code and subject name of a new subject are 09 and LAW respectively, Write a SQL
command to insert this record into SUBJECT.

INSERT INTe DmaBCT VALUES / 2
L\DQ{‘/\LM\J/‘) // |
a7

(6 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

2 A database table, CLINIC, stores the information on patients who visit a clinic for treatment. The design
of CLINIC is based on the following assumptions: :

s There may be some illnesses that no patient ever visits for,
e A doctor can prescnbc medicine by zero or more injections for an illness and prescribe med1cme

by one injection for a number of illnesses.

The fields in CLINIC are shown below:

Field name Description

PNUM Unique patient number
PNAME Name of patient
VDATE Date of the clinic visit
ICODE Unique illness code
INAME Name of illness
MCODE Unique injection code
MNAME Name of the injection

(a) Explain briefly how the design of CLINIC leads to data redundancy.

ﬁé bEhN {1\2 P&ﬁ%gi kb%ﬂkyy Poaash  IAdhes ﬁ%’ D&j?pﬁt TULU% Cod@

Dudl e ET: 711!\9,85; lLLIuLT/m »O’LQ Dind o c: (r.rea“fcw
\f@fu Tb \t\& Yt Pmu:(l\ Mass Quast tuéwtw f”SDfdl(\Je[ Hﬂrfu

H\Sl M\'\\?(\P/"ern/\ C«Dv [”\ \b“% (),H”‘\ 7(’%,,0 3\‘0[\_45 \%/G O(,C:t“’ md[l,kl«_d&l

@ marks)

The incomplete E-R diagram below represents an alternative design for the clinic to fulfill the
assumptions.

PNUM “ ICODE MCODE

4 ’
M B M Y A/
PATIENT | ILLNESS I ;FJECTION
e
. Ve
N

(b) (i) Give the appropriate words for the relationshipsin X and Y.

X: '\fxiﬁr&.ﬁfﬂr e ¥i YQ"‘{A:‘VLS . ,y/

(ii) Complete the E-R diagram above.

(5 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

Please stick thé barcode label here.

(c) Transform the E-R diagram into the database schemas below. .-

% ( VDATE, N leme w )

¥ ( ICUDT: IMUIDE, )

PR —— — o — — )

(4 marks)

s

(d) Can the alternative design handle an illness without the need for an injection? Explain briefly. //-

7% Yh 3 beCas Te rLinaly &f’ aLL (Uhoses  owe &Tgweo( fn
‘ELDJ Tl WWNESG , v

N ! r N
' _ A 3 \ ; . L '3 [T
!I‘\_;V"JL v uj 'un t{r\ A }fﬂv L L .T{_ }/A {u Tt{ e Zf ,?D?: ,T* t{w gy C/L/{W\ TURIANY
{ (2 marks)

(e) One day, one type of medicine is prohibited by the government.

(i) Give one problem which will occur when the record of the prohibited medicine is removed from
INJECTION in the alternative design.

Toe yocods o fable Y i the MODE sapols tr TR/
Injeikim Lode tf \ﬁ'\{, b Hbtfedhedlicire  Dyre ot deleted/ \

(ii) Suggest a method of hancumg proh1b1ted medicines in the alternative design.

Dotete The Voondt o foble ) pifh T MESPE porols £ Tre Trjeclr
Cocfe v‘i’ The b !m% Tec{ wu{u >/\/

(2 marks)

Answers written In the margins will not be marked.
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A web site uses the following database tables to store information on restaurants.

RES
Field name | Type Width | Description Example of data
RESID Character 5 Identification code of the restaurant | 02173
RESNAME | Character 30 Name of the restaurant EAA Cafe mini
RATING Numeric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Characier 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80

DIST : .
Field name | Type | Width | Description Example of data
DISTRICT | Character 2 | District code o 04 .
DISTNAMY | Character 30 | Name of the district Wanchai

CUl
Field name | Type .| Width | Description Example of data
CUISINE [ Character 2 Cuisine code 07
CUINAME | Character 30 Type of cuisine Italian

Write SQL commands to complete the tasks in () to (e).

(a) List the names and ratings of restaurants with a rating equal to or greater than 3, in descending order
of the rating,

ST:U%:CT R?SNAW;/ PRTNG Fema PES —
WRE BETNG >= 3 o
CRPER BY RATING DESC 2/

- (3 marks)
(b) Calculate the average spending per person of those restaurants with ‘Cafe’ in their names.
SEEC AVE (SPENdINGY -
Tt RES v
\/\fr\*b R RESMAME L e - Z C&fﬁ_ ﬂ ! //
| (2 marks)
{c) List the names of restaurants in the district ‘Mongkok’.
SEBLT RESNAME
FTRMORES A R, DIST A D v
WHERE RDISTRICT = D DS TRLLT
PND DICTNAME = Mopakrk
Y S
(2 marks)

Answers written in the margins will not be marked.
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" Answers written in the margins will not be marked.

(d) List the number of restaurants offering Thai cuisine (i.e. CUINAME = ‘Thai’) in each district.

-

SeRC]  DISTNAME, CousT () Y
Feetn RES KS B, DIST AS D, (KT At ¢
WHERL  R.PISTRICT = D DiSTRICT
oo R.AWONT = CCWSINE Y
oD CWINAME = “Thed’ o

Geaep  BY  DISTNAME

(4 marks)
(e) List the district name which has the largest number of restaurants with a rating greater than 3.
CEUECT RDIGTRICT A& DISTID , Cowd[(%) AS NuM INTo RES]
Thon BT RO R, DA D
Wiy RpICTRICT = D.DISTRCT -~ -
AN RATIME > ) \// P

g

GEs  BY R.DISTRICT o
SBECT DISTUAME

Than REST K¢ A, DIST Ae b P
WHERY RLDUTY = B, DISTRICT V7
FD - NuM =

e

(SELELCT M M) FRem REST ) L7

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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4. A catering service company provides lunches to primary school students. Before the beginning of each
month, students fill in a form, as below:

Year/Month: 20 /

Student name: HKID number:

Class: Class number:

Fill in meal type (A, B or C) for each day

1O 20301 0] 50| 63| 70| 80O
e JJi0o Oj12 Of12 D113 D14 O O 16 [0
17[]18[]19520[]21[]22[];3[]24@
25 [J126 ] 27 O128 Of29 O} 30 [ 31 [

Meal sub-total (Number of meals ordered X $18):

Meal with juice: Yes /No If yes, add $150.
TOTAL:
b ol 5 ‘
[J Convenience shop [ Cheque O Phone payment

Transaction / Cheque / Payment number:

(a) The following is parf of a data dictionary that represenis the meal order form for one of the schools.

Field name Data type Width | Description

SCHNAME Character 50 School name

STNAME Character 50 Student name

HKIDNO Character 11 Student’s HKID number
CLASS Character 2 Class

CLASSNO Class number

JUICE . Meal with juice (Yes / No)

TOTAL Real Total amount

PAYMETHOD Character 1 Payment method:
C: convenience shop
Q: cheque =
P: phone payment

PAYMENTNO Character 10 Transaction / Cheque / Payment number

(i) TOTAL seems to be unmecessary in the data dictionary. Why?

T lerpse T Cow ke Roviched fmeThe olofoe Eved o

{ [
1o bl
(ii) Other than Character, suggest suitable data types for x and y.
- s N "
xi__ (W0, SQ/\’ e y: | s DL ’/
1 aJ

Answers wriiten in the 1%1argins will not be marked.
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(iii) Hlustrate the domain integrity in the above design.

Diwdle e Sfth 1 el bin b Jfg T]‘w Kety_ il _HE (e

v

bece ol e Toved 1 Tms/‘ﬁeu{ Dre ot hedl fund
N /TN
D W.HL)\,LQ, '

(5 marks)

(b) Parents complain about the need to provide HKID numbers and student names. What should the
following people do in order to prevent this kind of complaint?

Database designer: VeloTo The Freldls HEIDNG pud  STNAME Fme o
o Didh s o faobinitine i SCHNAME, LS pul ClaStive o Tl o T
Data entry operator: \Tm? \’e%mm 3w0/v7f L o DW\/!Ol v HEGW hidbedd pud

N
oA ﬂt W (i (/y:f/; K
7 (2 marks)

(c) The company serves many schools and wants to store all meal orders. It designs a Third Normal Form
(3NF) database table, MEALPLAN3, with the following field names.

Field name Description

STNO Unique student number
MEALDATE Date for the meal
MEALTYPE Meal type

(i) Explain why MEALPLAN3 is in 3NF.

Th 1 betnve i T el AT MEALPLARY (s Wil conlale
Dl it bl = \/W-‘\AL/‘%{'S\‘AQ, PM’Cﬁ» C{BMMMmLm/w wi
tnr b The iy ooy cttibide (e LTUPtf\) cﬂmola‘em
ot G- 0t Yo ke, TDESTIC ol MEALDNTE) s,
TWM(H Vi O’t‘i/‘{)%hbiwuq dits Wl (o & Yt L4/W“ furln
WD \Qv\. ety buTe B\QILDQ»»(‘)\\(\«% Tl Dol \/\ﬂ.\é/{wﬁ j\:‘ﬁﬁkﬂﬁ ,

'Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(if) The company defines the database table

MEALPLANI (STNO, Y, M, MEALTYPEOl, MEALTYPEOZ2, ... , MEALTYPE31)
where the 31 fields, MEALTYPE(1, MEALTYPEO2, ... , MEALTYPE31, store the meal types

for the days of the month M and year Y.

Is MEALPLAN3 better than MEALPLAN1? Explain briefly.

Moo, it s betose, Bore koo be bull Valun Tn 1, 30 Flods I

Tho Stedel o Wil ovolen hosds D oll flie b & hantft _the
Ianeth oloen i, hawe 3 Mpos Tl Thre Talo )’WPLM\H,

(5 matks)

(d) The records of all meal orders will be analysed using data mining. Suggest an example of data to be
mined and explain how it can be used by the company to improve its service.

Ths Urwaedst Ingsd Tpe ‘Uw;’(/ e dlvdtats Tn @ Sthvol

\mfm Mo bt bllool B Ty, me\m (o provide & Hdev
VU\N&%L\/] o the s i fe bt f’m el reat iy o
Vodes S oo Souel o Depioe J’fs i)/

END OF PAPER

Answers written in the margins will not be marked.
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H2

Answer all questions.

1. An examination agent designs the following database tables fo store the information on candidates who
register for examination.

CAND
Field name Type Width Description
CNUM Character 8 Unique candidate number of the candidate where the first three
characters are the unique school code of the candidate’s school
CNAME Character 30 Name of the candidate
DOB Date Date of birth of the candidate
REGESTER .
Field name Type Width Description
CNUM Character 8 Candidate number of the candidate who sits the examination of
the subject
SCODE Characier 2 Unique subject code
SUBJECT
3 Field name Type Width Description 3
& - . - -
g SCODE Character 2 Unique subject code E
s SNAME Character 30 Name of the subject _;5
'D —
- =3
2 (2) (i) Write 2 SQL command to create CAND. =
E ‘ E
a C geue =olle CBEND | %
%D CHuss R (R), BN ,,f" : g
5 cnawE DR 30) | X °
- N -
= Doy PETE A =
5 E
T =
=
. -
D 5]
< <

(i) Which of the following can be a candidate key of CAND? Explain briefly.

(I)cNuM 7, (2)CNAME + DOB

-

N ,‘/ ,5 . P < //’ .
C ‘i\\\)""’ll (e te they  leay- CHNUM X ypiowe = S TEND, {’;UT‘
R v o v

v

¥ 1

CNAME £ V9B o L——:;‘z vt he  yutouws  a<  mawes n/l}( J,Ic‘
J l - - 3

1%

% ku“( JETalaE .
Y

Answers writien in the margins will not be marked.
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Please stick tha barcode labsl here.

(iif) Write 2 SQL command to create an index file, CIND, for CAND on CNUM. ‘What is the advantage
of using this index file?

SQL command: __(recte, 'm{gx CIND od  CANDC CNOw) |

v fid

(0

e
the  Talle =4 = S le 711&/?05{@’ .

s
o

Advantage: ﬂ‘:e Spaec[ cTaC Cavtirg
! 3 =~

' (7 marks)

(b) Identify the primary key(s) and foreign key(s) of REGISTER.
Primary key: __ CNVuA+ Sc obE i
Foreignkey: __ cnuwh, SCoDE ',"‘/
A\.‘_/"/ N (3 marks)

(c) () Write a SQL command to increase the width of CNUM in CANWD to 12. Make sure that CNUM
would never be empty. .

Maer Tuble el cand

Brey column SCNUM  UHAR (12)

’

§ BaW

i S

(i) Write 2 SQL command o list all the candidate names and their corresponding school codes.
folect = - LN&WT, (EPT(CHUM;3) FS ¢ School Cedes! ™ Frows - CAND ’

1
g et A Lo
el P

(iii) The subject code and subject name of a new subject are 09 and LAW respectively. Write a SQL
command to insert this record into SUBJECT.

Insert Twto SUBIET

Vu'&\ﬁ.“{s (Tog “ “Law™) /_,,/

pa
7

x\‘v//.' \, o~

(6 marks)

Answers written in the margins will not be marked.
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2, A database table, CLINIC, stores the information on patients who visit a clinic for treatment. The design
of CLINIC is based on the following assumptions:

= There may be some ilinesses that no patient ever visits for.
= A doctor can prescribe medicine by zero or more injections for an illness and prescribe medicine
by one injection for a number of illnesses.

The fields in CLINIC are shown below:

Field name Description

PNUM Unique patient number
PNAME Name of patient
¥DRTE Date of the clinic visit
ICODE Unique illness code
INAME Name of illness
MCODE Unigue injection code
MNAME Name of the injection

(2) Explain briefly how the design of CLINIC leads to data redundancy.

AT I, i - . : . \ _f i .
LNEME 0%epes o Alolt Wu?[g o NEWE depaas on MlopT,
y:

! RS L ~ . A A < __dl . ,l Se Lo,
whein  duuewr Tk weitTiked  Ehamalep HGW Gue  Tlhkesi oy IRPALOV
El \ }J
. ; L . ~f 1 ! N 4 P ?
Hhe  ghey  wheagfon V‘-'t Yy redudce] ¢ o (Frevrl  Fprd,
(2 marks)
The incomplete E-R diagram below represents an aliernative design for the clinic to fulfill the
assumptions. :
oM ) Cacone > HCODE
X W= i e

PATIENT | & X L] TLINESS [ \'&_{/ £ INJECTTON

Gmed  Gor e e

(b) (i) Give the appropriate words for the relationships in X and Y.

e o

- 1
X: 1‘&\/ 4 Y: B2 gotpewa -

7

(ii) Completé the E-R diagram above.
(5 marks)

Answers written in the margins will not be marked.
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Please stick the barcode label here.

(¢) Transform the E-R diagram inio the database schemas below.

(d) Can the alternative design handle an illness without the need for an injection? Explain briefly.

(e) One day, one type of medicine is prohibited by the government.

X( __P_: '_‘g]}_",_ , _1_95’}?;—-"_” , VDATE /,.f_/ ) @
¥ ( IlobE r\.!Jz‘Co\f‘Q ) /L
. i {4 marks)

i b [ L X N~ et “ . 3
Mes |, _uhf,ess wiTVoy T v-.»sec[ \%v pin TAfection  will el be
\l -
. Wopk
/ { e i o i N

e Y The  oltemgthe ie;h.p. dat  coue  mm Seld (e

g J : - :
Teobt T oficuas) (ﬁes?qu&.

7 N T (2 marks)

() Give one problem which will occur when the record of the prohibited medicine is removed from
INJECTION in the alternative design.

o

The Dtients wlie  dve Wected with e wedviue cadpid Ped

~
i

ks -~ A [ r -’ N o
({‘r ‘Ld-r" T‘\}‘C W:E(‘! Tap AP -L[' LT T[A EN VI [/‘P\f‘w‘." . i
/

S

(i) Suggesta method of handling prohibited medicines in the alternative design.

L:H 2 g L 0( Vi In -i(i DUt Iﬂjﬁﬂl“l\l ra”QA f"ﬁ'}gf\ \.' \‘T':f.‘{ oA _}:-.‘;:;/r‘ﬁ.m
o { .Eo‘ieyaw.-'\‘(l

to  Stuae UJ{AE‘&W Tl!e wedre % rowentbs  oulibiied G e

J

o BRAEW R‘:&T J {2 marks)
N -
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3. A web site uses the following database tables to store information on restaurants.

RES
Field name | Type Width | Description Example of data
RESID Character 5 Identification code of the restaurant | 02173
RESWNAME | Character 30 Name of the restaurant z2a Cafe mini
RATING Numeric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Character 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80

DIST
Fieldname | Type Width | Description | Example of data
DISTRICT | Character 2 District code 04 )
DISTNAME | Character 30. | Name of the district - .- Wanchai- .

CUI
Field name | Type Width | Description Example of data
CUISINE | Characier 2 Cuisine code 07
CUINAME | Character 30 Type of cuisine Italian

Write SQL commands to complete the tasks in (2) to (€).

(a) List the names and ratings of restauranfs with a rating equal to or greater than 3, n descending order
of the rating. g

K

RATING

DESC

Solect RESNRME | RATING from RES wher RATLG>=3

!

L
[ W

1 :
=T deyr b-‘\j

(¢) List the names of restaurants in the district ‘Mongkok’.

(3 marks)
(b) Calculate the average spending per person of those restaurants with ‘Cafe’ in their names.
S»;(-eci ( Suva (SOERDING) [ CouNTCEY ) ks F»'viim}e 5[“3‘“‘1?“‘3 " owheye
FESNAME  L3ME ! 7.‘:’ CKFE T, ! Grod? BY { suwisteaning? [ Count (&) )\F/
. PN
(2 marks)

y %{sfc"r

o

RESNAWE Lo RES , PIST whee &= RES.0ISTRICT = nE 3T, D STRIE] ol

N

B}QT&:’%ME ="' M’\w\u‘ka\i ‘ .
i

4

b

(2 marks)

Answers written in the margins will not be marked.
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(d) List the number of restaurants offering Thai cuisine (i.e. CUINAME

“Thai®) in each district.

ot RES

RE¢,pIsTRICT = pIST-PEST pict wnd =
g I L = V-

CUTREME = " Tl L

G‘"i’“\"-'b L“{) L CINGME ;

7, Cul

B S, CUISIE = Ul CU,";&t cnd

wlheye

,,—‘

(e)

(4 marks)

List fhe district name which has the largest number of restaurants with a rating greater than 3.

TISTNAME , COUNTEE) Faum Diﬁ . 85

JRiest
‘ € (T = {‘- 5 TLT Ci
Wi g bIsT. D.‘—ﬂ&—‘.(‘ - iy \\s._...l Q.
. “ J_,
Swalp \nj 0zsT NAKME e

7 s L

‘ % G JJJP
\
VAN

RETING > 3 LS

. ’ r P r
coont &) = (Seled BLAX(C JueT&) ) Ty RES hae

.

SIT tader)

{4 marks)
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1

A catering service company provides lunches io primary school students. Before the beginning of each
month, studenis fill in a form, as below:

Year/Month: 20 /

Student name: HKID number:

Class: Class number:

Fill in meal type (A, B or C) for each day

10 2 [ 3 O 4 [ 5 [ 6 [ 7 8 [
o [J|10 O|11r D12 O3 )12 O)]15 016 O
17 D)1 O)19 Oj20 OO0 Oj22 O]23 O)2¢4 [~
25 4126 [J]27 ]| 28 [:] 29 D 30 34§31 OO

Meal sub-total (Number of meals ordered X $18):
Meal with juice: Yes /No If yes, add $150.
TOTAL:

SYIRCREHIZINDN G >

[0 Convenience shop O Cheque 3 Phone payment

Y

Transaction / Cheque / Payment number:

(2) The following is part of a data dictionary that represents the meal order form for one of the schools.

Field name Data type Width | Description

SCHNAME Character 50 School name

STNAME Character 50 Student name

EKIDNO Character 11 Student’s HKID mumber
CLASS Character 2 Class

CLASSNO =1 Class number

JUICE : = Meal with juice (Yes / No)

TOTAL Real Total amount

PAYMETHOD Character 1 Payment method:
C: convenience shop
Q: cheque .
P: phone payment

PAYMENTNO Character 10 Transaction / Cheque / Payment number

(i) TOTZL seems to be unnecessary in the data dictionary. Why?
T ool 19 ’\‘!"8 Totu } T&Lﬁ i u/('lu.!\i{/‘ coip im‘ : P{f{—{;{&‘f-ﬁ» é ‘}73
—

L i q " p
T('.e FTaTy, LA U'T.“.Q«/ novT ST G;OT(/LM(P ;
1

(i) Other than Character, suggest suitable data types for x and y.

{ A h 2o -
x: { bogeiteyr P y: Doolgan
s \\

Answers written in the margins will not be marked.
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(b)

©

Answers writlen in the margins will not be marked.

(iii) Hlustrate the domain integrity in the above design.

p
—_— =/ - ot + { Be Y HrETIr ! - ]
AL Ts UeEesssauy dotu me d PEY WETHGD  bpS 22 donalen o
~ \ 7 [ J
{‘ 12 ~ L, s :\"
(feppcitive ) pp PEIWMENTND . A
.

(5 marks)

Parents complain about the need to provide HKID numbers and student names. What should the
following people do in order to prevent this kind of complaint? ‘

— P

N 1 . [ ol i ' -
Database designer: o nluc® @ sl uo G:{(BLH_.\"{ ~n i ” {TudenTs o
{ [ =

i T Te ) 1
3o e LD-E\AJ:\ S D, Chorivd combe Sl Yeu
T o -J
Data entry operator: __ o 05STett O av.c!,uw. Chentid o - ¢l /
s A . ” : R :\//
Cluavuts  cupsovtiu iy #he  Torl€ . P
Y (2 marks)

The company serves many schools and wants io store all meal orders. It designs a Third Normal Form
(3NF) database table, MEALPLANS, with the following field names.

Field name Description
STNO Unique student number
MEALDATE Date for the meal .
MERLTYPE Meal type
(i) Explain why MEELPLAN3 isin 3NF. ) .

P L

7 : Ve L
lhove 79 o owu ot l At FeginsTive :'E[ﬁD."f/‘i'/ el il !J[/-f lhle .
J 3 - ' { .

TH > = ~ ! P N s s :
CTNO 15 utione . NEAUDATE wed pEALTIE  aps Mol | VildEc .
o v [

H

-~ AR o -~ - ' IR . i -
oweveir . S INu T WERLDATC 15 the  lou o +la  tulle, the venaitsd
n . i

g ]
{

j -
e e o =/ i i £ r
o lud S  awe  MOT ‘u\!mﬁ;lumu WEAL TXDE A, wel o fewd it D
. : : ! 4

<

l‘.?\-’ji— S ‘%(-'-9 T”e MR SN

i
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(ii) The company defines the database table

MEATPLANL (STNO, Y, M, MEALTYPEOl, MEALTYPEDZ, ... MEALTYPE3L)
where the 31 fields, MEATTYPEOL, MEALTYPE(D2, ... , MEALTYPE3]L, store the meal types
for the days of the month M and year Y. .

Is MEARLPLEN3 better than MEALPLAN1? Explain briefly.
\<‘€<,. —}.\ﬁ@!e ool La&ﬁ{u{jé ﬁ‘[ha“( S‘f‘uﬂlm:‘ [u.‘zxg f{x“ f(’ \H’eii rC{9 [‘ ’\J‘°(/l§ b """cf—‘dt:

wil ) skt tn

E (w.k.

] { { i i
ol guod Aot veCyidaitr U wL'r{.e U EEPLAN |
J

-

Snefos . WEERDLAN S

—Y?‘-ZT\G. alSTE ‘_( {:»0\
s J

v
i3 ‘fz-mfile i, ‘jm—ﬂ PLAN |,

|

. N o . S
¥ avouioeT Y U.:uﬁmwj sy ML?{.? f
o (Y]

" (5 marks)

(d) The records of all meal orders will be analysed using data mining, Suggcst an example of data to be
mined and explain how it can be used by the company to improve its service.

(g

Vot wiete gTve
d ’

{
("‘!'HJ_'“ T rrmm.,u/(’ //z #:"an’\
/

Id '\ I ) o f . _L q ﬁ
M ({,(i'(TLL HCQ C,L.d,f-"lt S .“:&%—.—-—4. Fav Emwp’o LT "bu m,maw Leyd
v 7\.&5‘ ! VAN
3“\1{ aopt & c[/uUS(’ W?y.( :"{” p ’IJ\/-p rOEDUr A iy VY E::{” +, /A(}h wo el
T 1 J W] 7
3 f' ﬂ’ s 3 - - {
Lota, <o Yorle, ottad  CRudsls  Tow  Chase.
- (2 marks)
END OF PAPER
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M1

Answer all questions.

1. An examination agent designs the following database tables to store the information on candidaies who

register for examination.

CaND
Field name Type Width Description
CNUM Character 8 Unique candidate number of the candidate where the first thres
characters are the unique school code of the candidate’s school
CNAME Character 30 Name of the candidate
DOB Date Date of birth of the candidate
REGESTER
Field name Type Width Description
CNUM Character 8 | Candidate number of the candidate who sits the examination of
the subject
SCODE Character 2 Unique subject code
SUBJECT
Field pame Type Width Description
SCODE Character | 2 Unigue subject code
SNAME Character 30 Name of the subject

(8) (i) Write a SQL command to create CAND.

Dyl Aadg Cond (e
(i () 1

3 A
Db fe )

Oavorn, Bhiel$) | el &

(ii) Which of the following can be a candidate key of CAND? Explain briefly.

(1) cwuM

,(2)CNAME + DOB

\\ D v \WQMA(’, & 35 an \/(M\DJM[L f'ﬂ/n/ u«fq&ﬁ ia

N h;e/\/

H omust et be

W.Mmu{ @ b

N {7&

CANYD

0 cOndidely, Luj it

Answers written in the margins will not be marked.
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(iii) Write a SQL command to create an index file, CIND, for CAND on CNUM. What is the adv antage
of using this index file?

SQLeommant: ___ (Cheats  ingdlx  (in d ‘P\w\% ND sn CNim

Advantage: _ X it DG Ka Spvon duter Adils

Leing  \vkey .
_/ ) ‘ (7 marks)
(b) Identify the primary key(s) and foreign key(s) of REGISTER.
I\_//
Primary key: S o OL.L
Foreign key: [/\,/\ W L ,/'/

(3 marks)

{c) (i) Write a SQL command to increase the width of CNUM in C»’A.ND to 12. Make sure that CNUM
would never be empty.

i
/

\\&\6\{;‘@5 @( AN COW\OK U\\{{Q\,\é o (QN‘\L\PJ\ L\'\axh’[\‘z,\/ﬂw"t

h wul )

.

(i) Write 2 SQL command to fist all the candidate names and their con’espondinc' school codes.

Answers written in the margins will not be marked.

Select @& Chame, cw U, Frem Cam(

7 \\

b"

(iii) The subject code and subject name of a new subject are 09 and LAW respectively. Write a SQL -
command to insert this record into SUBJECT

. -@ i\r\gej\r{/‘s\k\o]_ecb \’//B\v\w L‘Qp)’ } ‘[/P\‘\NI) /
s y

7

. . e
N 1

A%

(6 marks)
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2. A database table, CLINIC, stores the information on patients who visit a clinic for treatment. The design
of CLINIC is based on the following assumptions:

= There may be some illnesses that no patient ever visits for.
= A doctor can prescribe medicine by zero or more injections for an illness and prescribe medicine

by one injection for a number of ilinesses.

The fieldsin CLINIC are shown below:

Field name Descriptien

PNUM Unique patient number
PNAME Name of patient

¥DATE Date of the clinic visit
ICODE Unique illness code
INAME Name of illness

MCODE Unique injection code
MNAME Name of the injection

@ Ekplain briefly how the design of CLINIC leads to data redundancy.
/me\L JY( %\w (;\G\JU» N\U\N\ Yopead, .rw\'\\r\ \*\ S .—m\f W\‘L
KA DU\‘l’ ?/ﬁ &\wwm VIS e r,\\Y\\é ‘L\NN\ ‘*\f\ﬂ F?@&\v\\ms&
8 o i\ \M\g gy Vo woe wgk o @@Wé: w\\\

Mol o "’(DU\ YQ OKU‘\’\'\“?\W\W\ v
J (2 marks)

The mcomplete E-R diagram below represents an alternative design for the clinic to fulfill the

assumptions.
¢ MCODE

v
ILINESS “ ‘:‘ INJECTION

PNAME @ MNAME

(b) (i) Give the appropriaie words for the relationships i in-X and ¥.

X: % Gl ‘?@f JWV\'\ A l‘W i, — f

(i) Complete the E-R diagram above. -

o

g
-1
(]
S
=1 .

Aunswers written in the margins will not be marked.

(5 marks)
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Please stick the barcode label here.
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(c) Transform the E-R diagram into the database schemas below.

- A ) (4 marks)
(d) Cen the alternative design handle an illness without the need for an injection? Explain briefly.
L osls 4 o opkiun cos , thek o M
e w iy hove ey dnjedion oy oy have,

P~ - ' A Tt
Bva_ qn e ot ' N
J ~t

\

(2 marks)
{e) One day,' one type of medicine is prohibited by the govermment.

(i) Give one problem which will occur when the record of the prohibited medwme is removed from
INJECTION in the alternative design. \
/

“*@ y e dafe whith cortamc it Lo paline
L\)L, u\?f\ﬂ\ﬂf’"! 1,-”/ \\”

(ii) Suggest 2 method ofhandlmg pmhfblted medicines in the alternative design.
caiuk L thy pufents thet Whe bR g fu

WG, gandh - wu»duéw hi. ‘@Nb hat, bz% JF‘JL \méfeint
\(2marLs)
\(Q \7\0{]‘\9 {&‘i
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LY

A web site uses the following database tables o store information on restaurants.

RES
Field name | Type Width | Descripiion Example of data
RESID Character 5 Identification code of the restaurant | 02173
RESNAME | Character 30 Name of the restaurant E2A Cafe mini
RRTING Numeric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Character 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80
DIST
Field name | Type | Width | Description Example of data
| DISTRICT | Character 2 District code 04
DISTNAME | Character 30 Name of the district Wanchai
CUI
Field name | Type .| Width | Description Example of data
CUISINE | Character 2 Cuisine code 07
CUINAME | Character 36 | Type of cuisine Italian
Write SQL commands fo complete the tasks in (2) to (e). \,? =

4

(a) List the names and ratings of restaurants with a rating equal to or greater than 3, in descending order
of the rating.

S {\9\(/\ \( {[‘ \'\\(“\' \(Q\\\ o 5 %\’\;\T’\ N 5 h*

\‘:-\(\\)‘)\L YD\\S\\“\D\/ - 3

SUIRY D\S e .?t\\\\y\"B 'é.‘{,t)‘\‘ s

5
Y8

: (3 marks)
(b) Calcnlate the average spendjng per person of those restaurants with ‘Cafe’ in their names.

S Q\ Y %\\"f)\ SK\y\%\\'\\j ) %‘{Q\v\ res 3/’/

w’we reshame  [TKE @é} 110/7 ‘C“Pﬁﬁ;

(2 marks)
(c) List the names of restaurants in the district ‘“Mongkok’.
SQ\Q& & \’[Lgnw,\& f\’xm YZL ol v ; pist LG /0\
,j\ue Y. Dhg&\xo{ . dvskeT et s
o s Mmkak'

(2 marks)
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(d) List the number of restaurants offering Thai cuisine (i.e. CUINAME = °‘Thai’) in each district.

&° yel .5 Y

. ( ol
~ T ,r'\ = .[ ’Sb !,C
s = Cuigte s o stk 7 A4E

0{ ('sf, i~ rbt _,_":{,/

SOt olicteret  Lownt (§) ”J[rm ol fgt"\a-c/ﬁ('; -l asq

Ljri
{

(4 marks)

(e) List the district name which has the largest number of restaurants with a rating gre;ater than 3.

Ny

!lf\w

\u‘“'?ﬁ} e /‘ts
o ) . .

Selp. G, distoomt ey )
vEs MRSy B 45t oléo{a)\‘
what v gnteret = s fﬁc{ P

ol yatieg > 3 o 7

L
J

Poctr l"-f) - W“\\i\t”aﬁlv)) 1,\,\,\& Py
(\ ek, Wike (rading) f reg ) el

{4 marks)
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4, A catering service commpany provides lunches to primary school students. Before the beginning of each
month, students fill in a form, as below:

Year/Month: 20 /

Student name: HKID number:

Class: Class number:

Fill in meal type (A, B or C) for each day

1 2 O 3 O ¢ O} s I 6 ] 7 8 [J
3 dj10 Ot Oz O3] O] Olx6 O
17 O)18 Of1s DJJ20 21 D22 023 0|24 O3
25 [G 126 [ 27 [J)28 3129 [ 30 O} 31 O

Meal sub-total (Number of meals ordered X $18):
Meal with juice: Yes / No If yes, add $150.

O3 Convenience shop L Cheque [ Phone payment

Transaction / Cheque / Payment number:

(2) The following is part of a data dictionary that represents the meal order form for one of the schools.

Field name Data type Width | Descripfion

SCHNAME Character 50 School name

STNAME Character 50 Student name

HKIDNO Character 11 Student’s HKTD mumber
CLASS Character 2 Class

CLASSNO 2 Class mumber

JUICE > Meal with juice (Yes / No)
TOTEL Real Total amount
PLYMETHOD Character 1 Payment method:
C: convenience shop
Q: cheque =
. P: phone payment
PRYMENTNO Character 10 Transaction / Cheque / Payment number

(1) TOTAL seems\ to be unnecessary in the data dictio Why? ;
i ‘ N -

WCCL{AQ k% /Y’e cwﬂLH?V\ 5@\\9. YMTCQ.\;/, S0 i<

v ol \F!&({m\'\r{mm o Thy m% /A

(ii) Other than Character, suggest sm‘!abln data /‘Lypes for x and y.

/

- infesa 7 v SR hunedy

A

Amnswers written in the margins will not be marked.
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(iify Hiustrate the domain integrity in the above design. Inml»w;
Je Sectid- Vysctx Yoo hudotc MK LP 19 wt
0atina_ [iunch 2 i ek Vot ierded $o 4}!2?’\, Lhow
B Hew fmbery LU ch upals 6 i DeTvoim

(5 marks)

(b) Parents complain about the need to provide HKID numbers and student names. What should the
following people do in order to prevent this kind of complaint? -

Datsbase designer: _ 2 _Yemue A HYIPN G a\mp{ (Xn[/[ NP{/p\g o-JL

e schel 1h amd otudoderd  omd ekt Ao s vdc( 5 be

Data entry operator: HJL must  Unkir §oh0c il amed w@
3 mrb\{ S w ,’“

(c) The company serves many schools and wants to store all meal orders. It designs a Third Normal Form
P g
(3NF) database table, MEAT.PLAN3, with the following field names.

(2 marks)

Field name Description

STNO Unique student number
MEALDATE Date for the meal
MEAL.TYPE Meal type

@ Explainwhy MEALPLAN3 isin 3NE o
Ve ause ot/ plets et hove an Canative. ved iy

i A K@f By mw foa —A%;—.“’tjﬁ%m\ WJ/&W/Z/@/.J'A/‘//{/‘CJ

Sy | 7/ S A HF ’ b =

Answers writien in the margins will not be marked.
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(i) The company defines the database table
MERLPLANL (STNO, ¥, M, MEALTYPEQ1l, MELLTYPEQ? ;e .. o MERATLTYPE31)

where the 31 fields, MEALTYPEOL, MEALTYPEO2, ... , MEALTYPE 31, store the meal fypes
for the days of the month M and year Y. :

Is MEAT.PTEN3 better than MERIPLEN1? Explainbrieﬂy 4029
YOS \ichwol, m\q\mﬁ ¢ doda o \‘m\ \@ w\\v‘c sm\&m
2% DI G\\\ S ‘m& @\Mm\p\m«'\ 3 ém\ A ™ 8wl

W\Q\‘\ \\\"&&?\\ % \@% W glpnd | ~5 \\3’1\}\3\5\ J\\\‘\ﬁ\r\'\ \'Y\(LD\\Q\BN\ \
\5&\\3& -\)\9\ 6\3\‘@\ 18 % comvaRRNG A\ (5 marks)

o
(d) The records of all mt;glk otders will be analyg\ad usQi'ng data mining. Suggest an example of data to be
mined and explain how it can be used by the company to improve its service.

Sepexabe e s oty | b &l Wl T s
Qﬂx/.za Hho \fwvds of ong k' il B o 1ablo pu«/\ cavl T
rpords of & ot wogle Th zmﬂd&k fable . T4 il oo 1wy
Tj&mvwc#ja efftotly thet H’\L/ @MPUWM ¢ dntdits th

J 2 marks
T I I T L \ (¢ meris)

END OFPAPER
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Answer all questions.

1. An examination agent designs the following database tables to store the information on candidates who

register for exarnination.
CAND

Field rame Type Width Description

CNUM Character 3 Unique candidate number of the candidate where the first three

. characters are the unique school code of the candidate’s school

CNAME Character 30 Name of the candidate

DOB Date Date of birth of the candidate
REGISTER

Field name Type Width ' Description

CNUM Character 8 Candidate number of the candidate who sits the examination of

the subject
SCODE Character 2 Unique subject code { s i
o’

SURJECT

Field name Type ‘Width Description

SCODE Character 2 Unigue subject code

SNAME Character 30 Name of the subject
(a) (i) Write 2 SQL command to create CAND.

i = [
C cﬁl»ﬁc—g—%g E [ N\ — ™1 ,\.,\,\
—\ by TR T e LIS hal3D)
[ o = LA vy

/

22, rebe bable CAVD QC&\M\?’\\\}; CiAME)
(chor (8), hrl30D) ‘

\.

(i) Which of the following can be a candidate key of CAND? Explain briefly.

(1) cnuM /(Z)ﬂ'GI\"AME + DOB

X

(r }\X \)\\\,\ ’ ,}Q GOl , ?&0 ALY [ '\J!hTi}\\y-L CJ\%(}\“L)\V\Q/ ' ’ %) u\w\,‘ gam
S - \‘s‘ > A
L_\,-L f-owy:u)\u\) 2
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Please stick the barcods iabsl here.

(iii) Write a SQL command to create an index file, CIND, for CAND on CNUM. What is the advantage
of using this index file? e

SQL command: __ (prevle  Irhex C‘\,%J\}.,'-"%,Jh CAyD ( C_?dii?\\%)

\./

Advantage: )«mu[\?wo\ S - Clunt ol b Lutlx"“"

i

(7 marks)
(b) Identify the primary key(s) and foreign key(s) of REGISTER.
Primary key: K CDJ\Q, . 7

Foreigakey:  (NUM . Scobo o~ |
& . (3 marks)

LS
\V/ 1.

(c) G) Wit a SQL command to increase the width of CNUM in CAND to 12. Make sure that CNUM
would never be empty. e

"“ '“m
I?D{’y- r‘_ D' AT "

ok B s Lo B2 X

.:MJD(‘P colune ) e

F
[4

(ii) Write 2 SQL command to list all the candidate names and their corresponding school codes.

Answers written in the margins will not be marked.

Answers wrilten in the margins will not be marked.

SQtQL;BGC‘Chum Ir‘SLoJ\O— Lrom *'ajﬁsﬁ{'- -3 “V'.\'\,'//Cuw-)k ax C

e R.Cum = CoCham e e

(iii) The subject code and subject name of anew subject are 09 and LAW respectively. Write 2 SQL
command to insert this record into SUBJECT——

K ’ ” ') ) \'?\\ y //
j"\&{.}c\ - 5\,.\;34.,35 ( 04, }/ Aw )
/;’ \\

(6 marks)

Answers written in the margins will not be marked.
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2. A database table, CLINIC, stores the information on patients who visit 2 chmc for treatment. The design
of CLINIC is based on the following assumptions: - -

= There may be some illnesses that no paﬁ(;nt/e‘@sts—m
= A doctor can prescribe medicine by zeto or more injections for an illness and prescribe medicine
by one injection for a number of illnasses. T R

The fields in CLINIC are shown below:

Field name Description

PNUM Unique patient number
PNAME Name of patient
FDATE Date of the clinic visit
ICODE Unique illness code
INAME Name of illness
MCODE Unique injection code
MNAME Name of the injection

s
(2) Explain briefly how the design of CLINIC leadsto data redundancy. {?»90‘“‘\ Mir‘)\%'*{ﬁ
Te dom, L o il ol et
e\ me,c\«\& kmer« S Ly . !
%QLWR— Ve (;9:?\;'\‘" x:}\}ﬁ a\\ %~1\ le—wx o~ or
lodde, ol soe o5 Mo J\mm e —,:%s )\nhmk o Oy,

(2 marks)
The incomplete E-R diagram below represents an alternative design for the clinic to fulfill the
assumptions.

ILLNESS INSECTION

() @) Givethe appropriate words for the relationships in X and Y.

x: e / Yo e

/ pa

PNAME

(ii) Complete the E-R diagram above. N
(5 marks)

Answers writien in the margins will not be marked.
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Pleass stick the barcode label here.

b

_(¢) Transform the E-R diagram into the database schemas below.

(e SR be P Teds

2l . (4 marks)
(d) Can the alternative design handle an illness without the need for an injection? Explain briefly.

N . ‘x;ac GLL - id‘”b : “;..—..—*:'ee, = ng‘a A\ hebs T8 YLR\
Aol \ 7
[ P/_-SG \::\&\-)f‘ ‘\'\‘E\{ L¥"‘ L 50 AT \:J"\'\ ,/}‘;:j ““ -VLSN Jc;-Q J\D)CO\

7 :
§

& ‘li’-‘:\Jﬁ bkﬁﬁﬁ : ;‘ .\"

(2 marks)

ne day, one type of medicine is prohibited by the government.

i‘ ( i)] O
(i) Give one problem which will occur when the record of the prohibited medicine is removed from
INJECTION in the alternative design.

[T:—%E%’%; /7%;.. s The. N sho ,/—/."g e
2500 A T el

(i) Suggest a method of handling prohibited medicines in the alternative design.

%@Lﬁg‘;::(%g&*él‘ & cle'?,-L;& L»\«L o
e 1%

—\A\Q ()\wji;w i'/'g ?"Q\‘:L‘gg}\‘ L “\) w‘k 3’i;:\~‘eu‘ba\)f\ .

"~

/7 X2 marks)

Answers written in the margins will not be marked.
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3. A web site uses the following database tables to store information on restaurants.

RES
Field name | Type Width | Description Example of data
RESID Character 5 identification code of the restaurant | 02173
RESNAME | Character 30 Name of the restaurant o A3 Cafe mini
RETING Nurneric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Character 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80

DIST
Field"name | Type Width | Description Example of data
DISTRICT | Character 2 Disirict code 04
DISTNAME | Character | 3 Name of the district Wanchai

CUI.
Field name | Type Width | Description Example of data
CUISINE | Character 2 Cuisine code 07
CUINAME | Character 30 | Type of cuisine Italian

Write SQL commands to complete the tasks in (a) to (e).

(2) List the names and raﬁn_g_s_cz_f__rﬁs_ta_u_,rams with 2 rating equal fo or WM, in descending order

of the rating.

res. v:\'w r-w\o‘twb, ,?’r; 1‘5'.‘

S

BAE.LXU ?‘QL?‘;N"\& . ""‘S"?“"b Lrom
O - s ‘57 . *Nb, I

\
[

(3 marks)
(b) Calculate the average spending per person of those restaurants with ‘Cafe’ in their names.

A Avl ($ Mmz \)_gh“ 25 e FeShams

Answers written in thie margins will not be marked.

(2 marks)
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(2 marks)

Answers writien in the margins will not be marked.
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See=—2)

-

(d) List the number of restaurants offering Thai cuisine (i.e. CUINAME = ‘Tha

17) in each district.

SL!@&!B o= La\t.hxak% } Jrﬁ*“‘"ﬁ"\“& 4‘”"""‘ CUs e

-\./

. B \
‘:'j'ra’w‘}? »)7 r. Ag ‘bI"TC-Y)

[ ou»-J\- C, Lw\\r\mh.
H n - e\ s
\J\a\'\M, R, (AT e = (, Ui She oo TR

Uij G- fg

* T h o3 e
==

(4 marks)

(e) List the district name which has the largest number of restanrants with a rating greater than 3.

_S,‘S\Ei .}‘ E)-ATkth\N . ‘(:S-ow\ DTJE -3 ‘J\J RE_L (/g ~
i) A\&lvhumg
whee B pldwbbns = POA Sz» K m\}\.v:-s%%

AP\QL)(. V\A\ (_”U“O‘\‘“'K ) TEonA QE-S , ‘}J\% h:\a\\z\)__

= (5«,-‘.,.&
> I

p
.
0

(4 marks)

Answers written in the margins will not be marked.
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4, A catering service company provides hunches o primary school students. Before the beginning of each
month, students fill in a form. as below:

Year/Monih: 20 /

Student name: HKID number:

Class: Class number:

Fill in meal type (A, B or C) for each day

1O 2 O 3 4 ¢ O 5 0O 6 [ 7 O] 8 [
o Ol Ol Ol12 013 O)222 0|15 O)16 O
17 118 O} 18 [0} 20 O0lar )22 [0 .23 O12¢ [
25 [1 126 |27 0|28 Of2e O]30 O}31 O

Meal sub-iotal (Number of meals ordered X $18):
Meal with juice: Yes /No If yes, add 3150.

0O Cheque

[ Convenience shop [ Phone payment

Transaction / Cheque / Payment number:

(2) The following is parz of a data dictionary that represents the meal order form for one of the schools.

Field name Data type Widith | Description

SCENAME Character 50 School name

STNAME Character 50 Student name

EKIDNO Character 11 Student’s HKTD number
CLASS Character 2 Class

CLASSNO | e = Class number

JUICE : st Meal with juice (Yes / No)

TOTZEL Real Total amount

PAYMETHOD Character 1 Payment method:
C: convenience shop
Q: cheque ®
P: phone payment

PAYMENTNO Character 10 Transaction / Cheque / Payment number

(i) TOTAL seems to be unnecessary in the data dictionary. Why?

s PP SR PR AW ¢ x;f/’ffm&ok

(ii) Other than Character, suggest sui}able data types for x and y.

ra — A £
x: \;V\\l,ae,i)\b\’ ./ y: 0,0\@9»—\ <K
. ) K] R

Answers writien in the margins will not be marked.

PP-DSE-ICT 2A-8 8

-~

Answers wrilten in the margins will not be marked.




&
Cos

)
¢
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(iii) Miustrate the domain integrity in the above design.
. Pl o

L{V\’ I—D MO S [N U\\r;il\@vl LQN i-‘..o(tA /

/ i

S = . v .
==to . G‘VJ\ ¥ Sﬁ b (L !~»»~;~.L cheo L 1,57& | A JJJ,
4] /‘ '\‘
) VA
«»\Tf}nll’\ : '[B;}}?— cJ-xacL T Dui?ff- L»‘;JDQ '_f Ay

(5 marks)

(b) Parents complain about the need o provide HKID numbers and student names. What should the
following people do in order to prevent this kind of complaint?

L ] \ oA
Database designer: 4{ _QQ,:"\ 7’,’{.«\.», (Li‘m A hﬂ\/ ?.\}\]“ng\ . AJ,\{__ ‘-\) 7

// A
_ﬁﬁi === l‘._‘ The “"Er-ll"iT Jl)\a‘a)\s 2% ‘L;Le :”d\a—“{jm .

R ey =] R
§ J
i ' ,
Data entry operator: __ o\, omemhon Mo HiTh m{;’L-,,\ .y
. "\_ /“’

A:H}\ T“L}\N}\‘\Uﬁjﬁ f’\ pAMOA i A_ (’X\T\'\}\QM% E - / \

i (2 marks)

\
\

(¢) The company serves many schools and wants to store all meal orders. It designs a Third Normal Form
(3NF) database iable, MEALPLAN3, with the following field names.

Field name Description

STHNO Unique student number
MEALDETE Date for the meal
MEALTYPE Meal type

(i) Explain why MEALPLAN3 isin 3NF. P

Pl

R&Cwyb T[G )'\04 ‘r% iMwJu J%Q‘”M”Wf{/: A

) - J
‘\?wh-w\ {Xapow)‘“’»u. ’/‘ﬂ-e dobin = 0 Jﬁmﬂk g

-

U
/‘
JJ ’:~2:l——.-:____~—f~‘—=1"? (g Fe“,,ioe;)\- ,mejrn i ’/I/Q:\I‘e}\zlj‘ e Lolrli\( -
- ’//

Answers written in the margins will not be marked.
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(i) The company defines the database iable
MEALPLANI (STNO, Y, M, MERLTYPE(Ol, MEARLIYPEOZ, ... , MEATTYPE31)

where the 31 fields, MEALTYPEDL, MERLTYPEQ2, ... , MERLTYPE3], siore ihe meal types
for the days of the month M and year Y.

Is MERLPLA) b°tt5r than MERTPLENI l‘? Explain briefly.

s b MEADLG oy /et
%,»L:\*u\\ ()\.Q/?omw?) ; i%*w\e(f L% \@cj AT fg’\ri\'f

B
S \

orec ‘@V‘Qa\ﬂm‘ P

(5 marks)

(d) The records of all meal orders wﬂl be analysed using data ml__gx_}_g Suggest an example of data to be
mined and explain how it can be used by the company to mnrove its service. : V.
w—-

‘3‘—7‘@——3’1% F“)r Ur’u\w\,,—;\ o v-u-\xw e  Comn LE
S Ve o ok 4 @ hasmbr e
__;;__'»c.g}& bave , © L\aﬂ— %Eﬂ_%g Comduwhy  COM '\r\w‘()\ 3‘-’;5 \3"\7‘3"‘
Ty )

L U : i (2 marks)
\«\QJJ\ D §; less P)(S)\N\ e o-)\ 7""‘()\'\}& TL’S Se"‘f\‘}"*/’ \ ‘

END OFPAPER
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L1

Answer all questions.

1. An examination agent designs the following database tables to store the information on candidates who
register for examination. )

CARD
Field name Type Width Description
CNUM Character 8 Unique candidate number of the candidate where the first three
characiers are the unique schoo} code of the candidate’s school
CNAME Character 30 Name of the candidate
DOB Date Date of birth of the candidate
REGISTER
Fiel name Type Width Deseription
CNUM Character 8 Candidate number of the candidate who sits the examination of
the subject
SCODE Character 2 Unigue subject code
SUBJECT .
Field name Type Width Description
SCODE Character 2 Unique subject code
SNAME Character 30 Name of the subject

() (i) Write a SQL command to create CAND.
[Reat table  (AVD
cuum  Charscte L) P
CNAME  hader (% y—trol m{)
Vob 7 ate ¢ ) Ml oo

(ii) Which of the following can be a candidate key of CAND? Explain briefly.
()cNuM ., (2)CNAME + DOB s

VUM perase VUM B Lnige” ) the CNAME T BoB

Ty h«wf Hhe  Goute . with oﬂif%.

Answers written in the margins will not be marked.
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Please stick the barcode label here.

Answers written in the margzins will not be marked.

(iii) Write a SQL command to create an index file, CIND, for CEND on CNUM. What is the advantage
of using this index file?

SQL command: [PEH’ /I’lJL@Sé Cl/\/p on 75»)%’ C,\/U/"‘ LH“\%X [F’f\}D)

‘/ e -r
e’ -

agvaoge: [t 75 ully F Comb ol the fle pid D the
Ble

(7 marks)

(b) Identify the primary key(s) and foreign key(s) of REGISTER.

\-\ .;‘

Primary key:  S{oVE N

Foreign key: Sy M AV
\ (3 marks)

(c) (i) Write a SQL command to increase the widih of CNUM in CAND to 12. Make sure that CNUM
would never be empty.

“UPYRTE—CAME UYIZATE CAWD N

W SET OH UL'VW‘LJCM ‘\\7’

‘\

(ii) Write a SQL command to list all the candidate names and their correspondingsschool codess

selpct CﬂnMe s ot (F) ‘Plfbm L/!i Np

Answers written in the margins will not be marked.

4—\\

Dh)e# )qﬂ (N UM SN

E

(iii) The subject code and subject name of a new subject are 09 and LEW respectlvely Write a SQL
command to insert this record into SUBJECT. :

INSERT IND §Ug”g€j}\ 05 1AW 5
7 VBLUES . P

(6 marks)

Answers written in the margins will not be marked.
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2. A database table, CLINIC, stores the information on patients who visit a clinic for treatment. The design
of CLINIC is based on the following assumptions:

= There may be some illnesses that no patient ever visits for.
= A doctor can prescribe medicine by zero or more injections for an illness and prescribe medicine
by one injection for a number of illnesses.

The fieldsin CLINIC are shown below:

Field name Description

PNUM Unique patient number
PNAME Name of patient v
VDATE Date of the clinic visit +
L CODE Unique illness code
INAME Name of illness v
MCODE Unique injection code
MNAME Name of the injection ¥

(2) Explain briefly how the design of CLINIC leads to datatedundancy.

Pl

%, ,,:' '
The r\f?.{jvx ol CIIWIC s = s rrord e j‘t‘-})t:_/ cod?  of

[

_1‘11!: ress_ _apd \m:\lccjr\um ; and el Yo number glrjund ‘T;\}:‘enl
FAY )
- I3 ‘ N : kY
To order £ Bod opd Fhe Lte  amee dfocter ;l;ux‘L )l.-_ ke the dota
}‘tc{thr!rm(:U; i \
J (2 marks)

The incomplete E-R diagram below represents an alternative design for the clinic to fulfill the
assumptions.

— @ MCODE

™| INJECTION

PATIENT ILLNESS

(b) (i) Give the appropriate words for the relationshipsin X and Y.

PNAME

-

| ,

R N
X: Y1511 L I: AN
— © J

(ii) Complete the E-R diagram above.
i (5 marks)

Answers written in the margins will not be marked.
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Please stick the barcode label here.

(¢) Transform the E-R diagram into the database schemas below.

N ’/_;,{
x( VDATE "i\j:- )
/
¥ ( '\\l,{: )

(4 marks)

(=4

(d) Can the alternative design handle an iliness without the need for an injection? Explain briefly.
hY # ’ 1 ~ IR .
feﬂ.—f,‘%. ""'W‘;’hom’* in ) €< Tion %/)?;2

Li-\'%' ""\}19.

=

545;! A i‘, \,i
Can 4 her @’{e o iiess
73 B 3 .
- .' ; A I = ';'\\
el EFC 5= fee der.s A

¢

m’:"lCnl:’
[

N,
Time

i

(2 marks)
{(e) One day, one type of medicine is prohibited by the government.

(i) Give one problem which will occur when the record of the prohibited medicine is removed from
INJECTION in the alternative design. . e

- /7 3 z

_ IR AT P Yo/ o .
The place b dhe Wigwe yjeehion Code iy bewme omply

(2 marks)

Answers written in the margins will not be marked.
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3. A web site uses the following database tables to store information on restaurants.

RES
Field name | Type Width | Description Example of data
RESID Character 5 Identification code of the restaurant | 02173
ot RESNAME | Character 30 Name of the restaurant =aA Cafe mini
v | RATING Numeric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Character 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80
DIST
Field name | Type 'Width | Description Example of data
| DISTRICT | Character 2 District code 04
DISTNAME | Character 30 Name of the district Wanchai
CUz
Field name | Type .| Width | Description Example of data
CUISINE | Character 2 Cuisine code 07
| CUINAME | Character 30 Type of cuisine Italian

Write SQL commands to complete the tasks in () to (e).
% 3
(2) List the names and ratings of restaurants with a rating equal to or greater than 3, in descending order

pr————

of the rafing.

P

se }fc‘} respame )*mlxmﬁ ‘_1Lh>m RES b

e

w}?m mﬁnJ 7 3 oo

> | 4 L
Oh.lka}” reting ae sceft ‘Y\j s

(3 marks)
(b) Calculate the average spending per person of those restaurants with ‘Cafe’ in their names.
Golect ovemge (4760 Ly ¥ dom b
where  tesname = C afe” /
.-"/ .1'\&,
(2 marks)

(¢) List the names of restaurants in the district ‘Mongkok’.

1 ) ! died

5€ {fcl }'fsn"‘}'ﬂe fmﬂ )'f; 7 ST ‘/M( L k A3
. N N ;/"' N ame = - oh © /.»‘/

where es | resham€ = dret. A.ss-Pmm;e_\ ound DsAname J

B N

(W

(2 marks)

Answers written in the margins will n6t be marked.
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(d) List the number of restaurants offering Thai cuisine (.e. CUINAME = “Thai’)in each district.

NN g i :;'}\Qf CV-I

o lect cuisine 4 CR! ”‘Wf ape !
oo TS Culsme= ChTo CHITEE A
V[ ';:

o

hmﬁnj Cafa;naxme

(4 marks)

(e) List the district name which has the largest number of restaurants with a rating greater than 3.

e I€C+ Cl-'l\.fjmt’/‘»}ﬂﬁ A ‘F}/m A,?g,}—
M rating)

where )“mti\ﬁ >3

(4 marks)

Answers written in the margins will not be marked.

PP-DSE-ICT 2A~7 7 | Gooniothe next pageJ>

Answers written in the margins will not be marked.




Answers writlen in the margins will not be marked.

4. A catering service company provides lunches to pimary school students. Before the beginning of each
month, students £l in a form, as below:

Year/Month: 20 /

Student name: HKID number:

Class: Class number:

Fill in meal type (A, B or C) for each day

10 2 O 3 O 4 [J| 5 ] 6 [ 7 8 [
9 OJjio 11 Of12 O3 314 J}15 )16 I
17,0018 O)19 Ojz20 Oj21 d)22 D23 )24 O
25 )26 3127 [J128 OO1e2s 3] 30 O] 312 O

Meal sub-total (Number of meals ordered x $18):

Meal with juice: Yes /No If yes, add $150.

TOTAL:

&=

[ Convenience shop {0 Cheque 3 Phane payment

ransaction / Cheque / Payment numniber:

(a) The following is par? of a data dictionary that represents the meal order form for one of the schools.

Field name Data type Width | Description
SCHNAME Character 50 School name
STNAME Character 50 Student name
HKIDNO Character 11 Student’s HKID number
CLASS Character 2 Class
CLASSNO Class number
JUICE Meal with juice (Yes / No)
TOTAL Real : Total amount
PAYMETHOD Character 1 Payment method:
C: convenience shop
’ Q: cheque
P: phone payment
PAYMENTNO Character 10 Transaction / Cheque / Payment number

(i) TOTAL seems to be unnecessary in the date dictionary. Why?

. i N N
'fow LY SQ\%S S ddn Gdbow A hormaced /Al ,\ﬂ&*\a
- i . S
A‘A nol  weed L I
(ii) Other than Character, suggest suitable datatypes for x and y.
s s ’ % /"
x: Numerio, £y i hotocer %

7

Answers written in the margins will not be marked.
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®)

©

(iii) Illustrate the domain integrity in the above design.

Ay s

\\/‘

/\

\,
\
[\

(5 marks)

Parents complain about the need to&:rovide BKID numbers}and student pames. What should the
following people do in order to prevent this kind of complaint? ) ?

eé\ 9 "'S ;.";‘
Database designor: ___chould  amrh  worn  asohor  £o VOKTD mbor

;. N

H

Data entry operator: __{roat +he 5/

RN (2 marks)

The company serves many schools and wants to store all meal orders. It designs a Third Normal Form
(3NF) database table, MEALPLAN3, with the following field names.

Field name Description
STNO Unique student number
MEALDATE Date for the meal
. MEALTYPE Meal type ‘

(i) Explain why MEALPLAN3 is in 3NF.

No  wuldi- value, ot butes

o

e

pe

o olfibades dopn] on  poncbor Sl

7
A %‘e(a{ d@feﬁj DiA ‘!(?,D Lol

N/
Y
A,

N .
-

Answers written in the margins will not be marked.
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(if) The company defines the database table
MEALPLANI (STNO, ¥, M, MEALTYPEQl, MERLTYPE02, ... , MEALTYPE31)

where the 31 fields, MEALTYPEQL, MERLTYPE(2, ... , MEALTYPE31, store the meal type
for the days of the month M and year Y.

Is MEALPLAN3 better than MEATPLANI? Exglain briefly.

1 g

W A PR ~ Vo E -
o . due e mepddlone 3 to morsde \ the,  waiteds,
i R i L WA
. G P, 1 P Y R R IR
LY, e a3 te 1opn 4w muko\mezsioien S W 1 Ter .
L ! | — g !
I \\\
vll \
" (5 marks)

L

(d) The records of all meal orders will be analysed using data mining. Suaoeat an example of data to be
ined and explain how it can be used by the company to improve its service.

7 ! 3 ! S i
he wwmes  ihnt nf, gty et Qatnhe s "\

LR

(2 marks)

END OF PAPER
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L2

Answer all questions.
1. An examination agent designs the following database tables to store the information on candidates who

register for examination.

CAND .
Field name Type Widi Description
CNUM , Character 8 Unigue candidate number of the candidate where the first three

: characters are the unique school code of the candidate’s school
CNAME Character 30 Name of the candidate
DOB Date Date of birth of the candidate
.r ~‘/ﬁ‘—~\\\

REGISTER -
Field name Type Width Description
CNUM Character 8 Candidate number of the candidate who sits the examination of

the subject i
SCODE Character 2 Unique subject code ;-
— =
" SUBJECT ‘ T

Field name |~ Type | Width | _—— Description
SCODE Character 2 Unigue subject code
SNAME Character 30 Name of the subject

(2) (i) Write a SQL command to create CAND.

Rla P\%L" Al N7 \/
{ CNUM. @Iwr (8) g Urique)
N C,NPp/\,F Do ( ) Nt \Jull 1

( Job Wie | Mm ) / \

4

(i) Which of the followincr can be a candidate key of CAND? Explain briefly.

(1) cNUM @. CNAME + DOB
U\\U‘"\K \?{tw%& INPME. LOB iy lﬁ«e L\W{
Lo, Y‘QW\O whith (I, 6 cwee ' %\2) (=N Swm'\Q . N

Answers written in the margins will not be marked.
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Please siick the barcode labal here.

(iif) Write a SQL commiand o create an index file, CIND, for CAND on CNUM. What is the advantage
of using this'index file?
e

sQL command: ( RERTE  TNVEX CN\/D O;\) CAUM ¢ MW)

- , ~ ' _ s
Advantage: s, v zﬁ'? 42.’.7{\—) s'“,",f‘\ 11 lfh'v' At 15 152 \‘:(’
(7 marks)
(b) Identify the primary key(s) and foreign key(s) of REGISTER.
N
prmaryier __DNUM X
- Foreign key: 4)UD D\P ; /
y (3 marks)

(¢) () Write 2 SQL command to increase the w1dth of CNUM in CAND to 12. Make sure that CNUM
would never be empty.

Uooke (A (CROM = \m

(ii) Write 2 SQL command to list all the candidate names and their corresponding school codes.
L { ext e Swo g KeGusteR

N

Cd‘tm \.,\{ CNOL X

2

(iii) The subject code and subject name of a new subject are 03 and LAW respectively. Write a SQL
command to insert this record into SUBJECT.

TN%ERT IND  <yBTECT SCO7E \J\ggj'ﬁs =07
CANAME  NALVES = LA

(6 marks)

Answers wrilien in the margins will not be marked.

Answers written in the margins will not be marked.
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2, A database table, CLINIC, siores the information on patients who visit a clinic for treatment. The design
of CLINIC isbased on the following assumptions:

= There may be some illnesses that no patient ever visits for.
= A doctor can prescribe medicine by zero or more injections for an illness and prescribe medicine

by one injection for a mumber of illnesses.

The fields in CLINIC are shown below:

Field name Description

PNUM Unique patient number
PNAME Name of patient
VDATE Date of the clinic visit
~1CODE | Unique illnegs code
INAME Name of illness
MCODE - | Unique injection code
MNAME Name of the injection

i
P

A ;
~, l

(a) Explain briefly how the design of CLINIC leads to dataredundancy. | %

No & attri bulley d%wf& o fbm'bw 7%01 T»‘stz,«. CLINIC.

/

. (2 marks)

The incomplete E-R diagram below represents an alternative design for the clinic to fulfill the
assumptions.

PNUM ZCODE © Mo

Answers written in the margins will not be marked.

PATIENT ILLNESS | INJECTION

(b) (i) Give the appropriate words for the relationships in X and Y.

13 B

(ii) Complete the E-R diagram <above.
: (5 marks)

Answers written in the marg"ins will not be marked.
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(¢) Transform the E-R diagram inio the datab/a,se schemas below.

(VATE PO )
. T - - /
v MOE |, TOObY | ﬁ’

(4 marks)

(d) Can the alternative design handle an illness without the need for an mj ection? Explain briefly.

(2 marks)
(e) One day, one type of medicine is prohibited by the government.

(i) Give one problem which will occur when the record of the prohibited medicine is removed from
INJECTION in the alternative design. . .

Y S

l
.

t:’} f 4‘ /
Smagnl [ }'JT?Q Les (el 'J N 1}1{6\’)’1\[\.["[}\ Dr m ﬂ’ﬂ

7

(i) Suggest a method of handling prohibited medicines in the alternative design.

Answers written in the margins will not be marked.

P A N L
Bl The wespiaa To Zupiy a7
i 7
{ '
Cirit
: (2 marks)

Angwers written in the margins will not be marked.
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A web site uses the following database tables to store information on restanrants.

RES
Field pame | Type Width | Description Example of data
RESID Character 5 Identification code of the restaurant | 02173
RESNAME | Character 30 Name of the restaurant EAX Cafe mini
RATING Numeric 1 Rating of the restaurant 3
DISTRICT | Character 2 District code of the restaurant 04
CUISINE | Character 2 Cuisine code of the restaurant 07
SPENDING | Numeric 3 Spending per person 80

DIST
Field name | Type Width | Description Example of data
DISTRICT | Character 2 District code 04
DISTNAME | Character 30 Name of the district Wanchai

CUI
Field pame | Type .| Width | Description Example of data
CUISINE | Character 2 Cuisine code 07
CUINAME | Character 30 Type of cuisine Ttalian

Write SQL commands to complete the tasks in (a) to (e).

() List the names and ratin

of the rating.

P

gs of restaurants with a rating equal to or greater than 3, in descending order

Ce Lﬁ(i YO r(}ft/w\@ ‘6’5\4/\ RES. L~

e

whoe 1atig > 3"
wder by trg
(3 marks)
(b) Calculate the average spending per person of those re§ta};rants with ‘Cafe’ in their names.
Goloct  count (name) fiom RES N
kg Tespamk = T (072 7 '*«\;./""
(2 marks)
(c¢) Listthe names of restaurants in the district ‘Mgn gkok’.
Seloct, divthana fom DT
Wherg Wisthedng =" Mﬂﬁhr— T
2 marksj

PP-DSE-ICT 2A~6
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(d) List the number of restaurants offel;iné’Thai cuisine (i.e. CUINAME = °Thai’)in each district.

Slect O, gﬁi{am, Csie, oltrct fiwm RES: DTl
(LA wié{)&a,}\wcmg. ot = Q'Lst’,‘bl@?ﬁ”z” ¢ el

whore  18s. Cucglhe =

bl e Thaa"
A ,

%y\wu‘\? b J "

Y .
* ed

s 3 -
BN X

s

(4 marks)
(¢) List the district name which has the largest number of restaurants with a rating greater than 3.
gg'[ecft QLTStYl\(T/ -Fﬁ)m €5, d/ifb
- - i Lo \ S 2
L YLS. dichricU=digt Q{E{'.H\C A (sdet

4

\((}i}:‘}q,, rom res) >3 A

{4 marks)

Answers writien in the margins will not be marked.
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4, A carering service company provides lunches to primary school students. Before the beginning of each
month, students fill in a form, as below:

Year/Month: 20 !/

Student name: ’ HKID number:
Class: Class number:
Fill in meal type (A, B or C) for each day

O 2 [ 3 0O ¢ 7 5 6 [ 7 O 8 [
g [Fj10 111 Olaz Ol Od)xe Oyis 3116 O
17 Otie Jl1e Ole20 Ot dj22 023 Of2¢e ™
25 [J]26 [O|27 O)28 Oz |3 |31 0

Meal sub-total (Number of meals ordered X $18):

Meal with juice: Yes / No I yes, add $150.

TOTAL:

[0 Convenience shop [ Cheque [ Phone payment

Transaction / Cheque / Payment number:

(a) The following is parf of a data dictionary that represents the meal order form for one of the schools.

Field name Data type Width | Description

SCHNAME Character 50 School name

STNAME Character 50 Student name

HKIDNO Character i1 Stadent’s HKID number

CLASS Character 2 Class

CLASSNO Class number

JUICE S h hee Meal with juice (Yes / No)

TOTATL Real Total amount

PAYMETHOD Character 1 Payment method:
C: convenience shop
Q: cheque ]
P: phone payment

PAYMENTNO Character 10 Transaction / Cheque / Payment number

(i) TOTZL seems to be unnecessary in the data dictionary. Why?

N,

(ii) Other than Character, suggest suitable datz types for x and y.
3, /’ -

- NiUvaey N/ . fmme /
X }\!\,‘;\;-‘.l . \\ y. AR C AL

L pd

7 ~

Answers written in the margins will noi be marked.
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(ii) Hlustrate the domain integrity in the above design.
-, Fd .

(5 marks)

(b) Parents complain about the need to provide HKID numbers and student names. What should the
following people do in order to prevent this kind of complaint?
Database designer: L f1ownas T To Shaw eonly fire{

o 3 o

,;.f HETD and Ove up 1o nvide CTadent Acm f’5~;’:
i H

Data eniry operator: oTler 2l B (I Mambers  buA ’g’ '“C‘[?”H
R RS 5/

I L . : K
T{’Le, } g5 -',Léwblf C/"w'»"zu.“fgr,{ . = VA

hY

R (2 marks)

(c) The company serves many schools and wants to store all meal orders. It designs a Third Normal Form
(3NF) database table, MEALPLAN3, with the following field names.

Field name Description

STNO Unique student number

MEALDATE Date for the meal

MEAILTYPE Meal type ¢

(i) Explain why MEALPLAN3 isin 3NF.

:.\ 7

e U - ~f) ot VS !
R perasse e veladmmdion  of At/ have— 1nn  Mand
- T A — 7
b Mons' ‘ A
(v Ll’w’bb! S - i\
7 R
b A
\

Answers written in the margins will not be marked.
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(i) The company defines the database table

for the days of the month M and year Y.

Is MEERLPLAN3 better than MEZLPLAN1? Explain briefly.

4
— P }.(
L = - ",
1L tan nOL  (omipoas A
B
fl”“—w-/ PRI /'\,. S PR O 3 . A
LV ALespan el BAL SPSes ak woeny &/
- . F] /‘ Z.‘-

(5 marks)

(d) The records of all meal orders will be analysed using data mining. Suggest an example of data to be

mined and explain how it can be used by the company to improve its service.

END OF PAPER

(2 marks)

Answers written in the margins will not be marked.
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ICT 2B

Answer all guestions.

1 Ada is a network administrator. She sets up a network for a museum. The network is divided into two
subnets, Subnet A and Subnet B. Subnet A consists of a web server and a number of workstations for the
staff. Subnet B consists of a number of wireless access points (APs) for visitors to use to connect fo the
Internet frecly.

' Web Server
V1P 192.0.1.1

:
:
: I i
i - Workstations H
i _Switch IP: 192.0.1x :
192.0.13 L '
o DL e
192.0.2.1 T o
! Access Points ' SubnetB
L“‘—”‘-‘:' TTIP:192.02x
]
1

- .~ - - ] o ] ] o ot o T -

Subnet A

(a) What kind of network topology 15 used in this n Give one advantage and one disadvantage of

this topology. />
|

Network topology: %{'

=
avvnnge: Al Gy po  GA Gl de o dde

%vmal’w 1d #(’, Cortre tondrolles {;z‘{i A |
the tam  workdbn,, camnc-f.\/ /ue/l( ocears £ Hue

(3 marks)

(b) Ada wants 1o replace the hub in Subnet B with a swiich. Give two advantages of a switch over a hub.

ﬂxe o{x\’o. ‘fv’mgm‘m»\wx Gx'cm&' 3 sewmf " Swt'fcl\.

Move me‘wu; CAn A wd  fo  He  cutd oV #10\:»'37

a. ]\Mb N

(2 marks)
(c) (i) Name the devices in Subnet B ¥sing CSMA/CD and CSMA/CA.

CSMA/CD: \.\u\q / ~~
e
CSMA/CA: A(u,g % :p\\y}k/

(ii) Ada finds that the network throughput decreases greatly when the mumber of connections fo the
APs increases by only two, Why?

'ﬂ\ € bQArA mﬂi\
Gahante Mo df—‘t} &

]c.rme. @’?OV«O\}'\ '[’0
) —

(4 marks)

(o) corle Tt con  domd kb wond & & |

gins will not be marked.

<
&r
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(d) In Subnet A, the IP address of the switch is 192.0.1.2 and the IP addresseg/6f the worLstahons range
from 192.0.1.4 t0 192.0.1.21.

(i) Which class of IP addresses is being used__ (" Jass

(i) Give the subnet mask and default gateway. /‘
Subnet mask: DES 285 2T5.0, O

Defoult gateway: \ 92.0_1.0

(iii) Suggest a method for assigning TP addresses’to the workstations in Subnet A, Give one advantage
and one disadvantage of your suggestio

St uo o ODACP sever e [ >
A{l;[h‘l'aoe L contnloed He Cm{%( o 7 adﬁ_@g
D‘;MVM{’Mp - T4 H\e DAY <ever £y He  dence

cametoon 1P s V

(iv) In terms of IP address translation, explain how the web server in Subnet A can be accessed via the
Internet.

Be Te oot ol ol ko Be  voder | oud
b vl oA ol [He  veumf £ fhe
sactl . oand  Hhe S_%\\ et He féz;u,g_!'f to
420\

(6) A USB printer is to be shared among the workstations in Subnet A.

(i) Describe, step by step, how to share the printer among the workstations.
G . comex _the Pl ko e
ool Shew  fhe W 2 ﬂ»e fiethee -ijk_lée_

‘m‘weﬁ"{w&-w

(if) Give one disadvantage of the printer sharing in (€)(3).

10 He  wekdidin Do caned %@’ pAter-
1S crq’ dher  om o on__ the  ndked Comed
use  the grinter . ’ ‘ (3 marks)

Answers written in the margins will not be marked.
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2. Peter is the network adminisirator in a secondary school.
(2) Peter wants to find a solution for each of the following problems:
P1: the spread of computer viruses due to the use of USB flash memory
P2: data loss due to the accidental deletion of files stored in 2 server
P3: data Joss due to the accidental breakdown of a hard disk
P4: the impact on the servers of the accidental cut-off of electricity supply

Complete the following table to show the hardware / sofiware required for solving the problems and

describe the solutions briefly.
Hardware / Software required Description
7 | Aks Ve The sohtne n/ dete e viras
So-afvuﬁ>< W the Compad ano) emb/e He
' . KL \
F2.9 Reteey Rerever Hf\e%& & He
: GorRS
F3 % Sy Y e i he—
| \<>( e fo  vemer He ded\/one2
g"‘\‘ w‘.’ vy the M’w\rdn s bresk olon
P4 /@ U ? §/ ?m.r\‘de !DA(&—‘;{V few&r' -éov fe  Séven
ﬁ conbn 4 some  Pore~ Ha cndh
\ /ﬂwa Yo e  Seve. K
VIR

(8 marks)

(b) One day, some teachers report that they cannot access the school web site from the workstations in the
school.

In each of the following scenarios, what kind of hgrdware probiem can Peter deduce?

2

(ii) The teachers can browse the school web pegés by using its public 1P address.

,_ngt«l\« Neme Servi -Ca\"s. |

(iii) The teachers fail to access the Internet using IP addresses of web sites, but they can access all the
school network resources.

" The  DHcyp sen/@,ﬁ\\)z R S S

(3 marks)

Answers written in the margins will not be marked.
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and school network resources. Describe how Peier uses some commands and/or utility progr

(c) Ateacher connects his own notebook computer to the school network but he cannot access the In
to
diagnose and solve the networking problems. E l

He can  ube e PERwol¥ w clwe ,ﬁ to

Yok  the c@ec\’m bﬁ'yw Cé@\b&f ol nmetark. A{"n,
Le Can uce  the MDD fo  vun /‘/‘orpnf;q" |

|
I

to dak whe othe by agm'w?é h connseed]
Lo fhe 'Le{kar)c . . (/‘
N/

{4 marks)

Answers written in the margins will not be marked.
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3. Mr Li sets up 2 computer network in a secondary school. He wants 10 set the following resirictions:

Rl: Forbid students to browse the web sites with indecent materials.

R2: Forbid students to use the workstations to communicate with external computers directly.
R3: Forbid students to download files from the Internet using the FTP.

R4: Forbid students to install software in the workstations.

(2) Mr Li can use either a proxy server or a firewall to set R1. The two devices adopt content filtering and
packet filiering respectively.

() How do the proxy server and the firewall perform fitering differently?
708 #u Sefver E:.r\‘:\) \%& Jhe.  canechian which
{}\e hedoX  admingdvidar gei’ N o

FD’M ‘ Ceir Hc(\( e . "Cm\>6<€“m wl\?t}\ gm 5

o WMgufhoipd coutant

(if) Mr Liconsiders using the proxy server only. Give one advantage and one disadvantage.
Advom (’r::{) e - g’%‘k’ e<p ok ue 's et \"{ﬁ +o
the  outade  nefiork.

D'\Eacfvw\’og€ - The QP;fJPf\c/gfaJe prexd  S6VH- 1S
6(()3?\9\ ve.

@ marks)
(b) Describe how Mr Li administers the network so as to ;%et the following restrictions.
o @ Bk A\ e \Lopehe Jo M odsle
-{’qu\a}\' the  Gieuall,

V4

o Uk Hhe P10 gd s tht ETP /N
Sx')a’w@ Connt (mnum‘.c% #@ m‘g\ﬁf neduak \

Giyra: Lt e vigd A Be e 5 cqunt
\ / LY
N

v

(6 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(¢) To make the maintenance of the computers easier, Mr Li needs to access the school network through
the Internet. Hence, he peeds to establish a secure channel for transferring data.

(i) Suggest 2 method that Mr Li could use.

M @L\ Vse ek anld < St

(i) Give two disadvantages of the suggestion in (c)(i).
: == .

B e
2

- : I
Correctin Cféao{ st 2/

e

et
ek }arjr Corranth

(3 marks)

Answers writlen in the margins will not be marked.
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4, Mary is & network administrator. She is setting up a wireless network with a number of wireless access
points (APs) in & library. Henoe, readers can use their own mobile devices to connect o the Internet.

(2) (i) Otber thap a notcjymwutu, suggest two kinds of mobile devices thal can connect 1o the
APs.
9\(} 5 Qz(\c/ g‘ﬂmc . @

(ii) 'Which hardware co% these g@ces is the key part for the Internet connection?
Wicelss  NICA. -

(3 marks)

Mary sets up two wireless local area networks, LIB-Y5a and LIB-Y5b, in the itbrary for testing purposes.
She uses & notebook computer to detect the wireless networks and has the following results:

LIB-Y5a 1 &
+ 44+
Unsecured wireless network
PUB-Y5
) +44e
Unsecured wireless network -
LIB-Y5b
V| e+
Security-enabled wireless network
HKEAAl
44+
Security-enabled wireless network
ean
+4 44
Security-enabled wireless network

(b) (i) Must the Service Set Identifier (SSID) of the wireless networks detected be unique? Explain your
answer briefly.

‘@(. T He LIH 8 nk Ui The ofze

VN N T
cennd ety &/m)n‘\d« S51D S)afad d Hen  Comat
Lo =/ - |

(i) Why can some other wireless networks be detected?
cﬁm% 4

T 6 becwe  Hhou o forosdenst Ber  S4ID n

@ He Youter Qe_-(‘-{“lf{ TN

! (3 marks)

Answers writien in the margins will not be marked.
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Mary suggests two methods of connecting to a wireless network that can improve the network security, s
illustrated in Figure 1 and Figure 2 below.

Usemame: [ ]
Y
Passwords [
Figure 1 Figure 2

(¢) () Tn each of the following boxes, put a *v” if the corresponding method can be imp lemented for the
network. Otherwise, put a ‘x’, e Lt

— LI‘B\—/YSa LIB-\Y/Sb \4 @

Figure 2 X - V/

(i) What is the main purpose of each metbod inmaintaining the network security?

Figure 1: _Uslr e - N Y. / b Wier howe  cnd
{estund Lefore 27 Wﬁ CSID  cef up
p@aeb .

Figme2: \Joar  need 4o awen /e WPA2 lcaﬁ hefove
Corect ko He  SsIb ;

(3if) Does the method illustrated in Figure 1 require extra service or bardware? If yes, what?

)-\oq’\r\ SOx \/&K /
N
{e5-

(5 marks)

Answers written in the margins will not be marked.
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(d) Peter is a render, His computer detects the SSID of the free wireless network provided by the library.
His friends successfully connect to the network but he is unable to connect. Give two network-related
reasons for this,

- 4 -
The ey ouess  ponX's heo—teb o o
{ )

onn e ory . ThE—=fe
eXered

da_cll AJLM,- EVE = — 2
TP ookt / 71)
~The Accoss - ?o\n’( hes Vela&ed/ ’H\e Mc&im}v\/

Connectian

S

(2 marks)

END OF PAPER
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Answers writteq in the margins will not be marked.

Answer all guestions.

1. Ada is 8 network administrator. She sets up 8 network for a museurn. The network is divided imto two
subnets, Subnet A and Subnet B. Subnet A consists of 2 web server and a number of workstations for the
staff. Subnet B consists of a number of wireless access points (APs) for visitors to use o connect o the
Internet freely.

Web Server
1P:192.0.1.1

1
i
i
1
H
t
‘ i ; Workstations
———*——. 1P 192.0.1%
‘ 192.0.1.3 T RO
o DL |
A , ettt
‘ 192021 i Access Foints E Subnet B
“‘"‘_"'-. Hb [ p.19202x !
i
(2) What kind of network topology is used in this network? Give one ady, e and one disadvantage of
this topology. ETD\(' l
Network topology: r-b%}gﬁ'f(' "‘5@ _(v@r, PoYot 3 , (

Advantage: W g(‘f%\ﬂ L‘Q g

Subnet A

J L

-

.
Disadvantage: = ; ~ STY\V"L @/Wﬁ 5%' ./—:\
>t _

(3 marks)

(b) Ada wants to replace the hub in Subnet B with 2 switch. Give two advantages of a switch overa hub.

Better f)e,r{)mrmamﬂ &n@ﬁ aeaﬁwnnec]j Ynove.
CEMQ\IED;&

4 \\ .

(2 marks)
(¢y () Name the devices in Subnet B using CSMA/CD and CSMA/C

CSMA/CD: _ 3 Yransm¥ e 167 o ol /7
-b'-\q%g, \ n e

CSMA/CA: W OLLess atnX .
\

(i) Ade finds that the network throughput decreases greatly when the number of connections to the
APs increases by only two. Why?

“lﬁ Seanrtur 74 ﬂCﬂL (’:@% .

(4 marks)

‘Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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P.lease stick the barcode label here.

(d) In Subnmet A, the TP address of the swiich is 192 0.1.2 and the TP addresses 0O 5 range
from 192.0.1.4 10 192.0.1.21.
() Which class of IP addresses is being used? al &Sq

(i) Give the subnet mask and default gateway.

Subnét mask: RS psuzﬁ/S. 2xC O

Default gateway: @ { ?

5
“/

(iii) Suggest 2 method for assigning IP addresses to the workstations in Subnet A. Give one advantage

and one disadvantage of your suggestion.

M(’mﬂpﬁ \ou /

/\
X

(iv) In terms of IP address translation, explainhow the web server in Subnet A can be accessed via the

Internet.

N/

7N\

(¢) A'USB printer is to be shared among the workstations in Subnet A.

(i) Describe, step by step, how to share the printer among the workstations.

(7 marks)

® Thy YW\'bU/' mad. Ymic —t fo_The servesr H’ﬂL

. T frore

Iou w‘mnm“ssm rma/m\\é( suiteh

< were Ute o Tmnn‘ﬁff

(i) Give one disadvantage of the printer sharing in (€)(D:

“12: pmﬂ'm: ot dl G2 Lon The  Liprtibon,

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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2.

Peter is the network administrator in a secondary school.

(8) Peter wans to find a solution for each of the following problems:

P1: the spread of computer viruses due 1o the use of USB flash memory
P2- data loss due to the accidental deletion of files stored in a server

P3- data loss due to the accidental breakdown of a hard disk

P4: the impact on the servers of the accidental cut-off of electricity supply

Complete the following table to show the hardware / software required for solving the problems and
describe the solutions briefly.

Hardware / Software required Description

P1 ) K 1 oo kit of ol ' f Thek X
| Wed + detect amdl s A fuwt
I fM\nrm.\’{-F/’f"

P2

P3

o

S el A ) W i e s PP,

m | Lokt eronte Jer

P4

(b) One day, some teachers report that they cannot access the school web site from the workstations in the

school.

In each of the following scenarios, what kind of hardware problem eter deduc

(
[ pigh -5ty has

() The teachers can browse other web pages in the Internet.

0 problem.

(i) The teachers can browse the school web pages by using its public IP address.

e SR O
] ' ——

(iiif) The teachers fail to access the Intemnet using IP addresses of web sites, but they can access all the
school network resources.

m e 'bmux«f)/%\ hes o .'WDb@m.

(3 marks)

Answers written in the margins will not be marked.
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Please stick the barcode abel here.

(c) A teacher connects his own notebook computer 1o the school network but he cannot access the Internet
and school network resources. Describe how Peter uses some commands znd/or utility programs o
diagnose and solve the networking problems.

P&gmj@ﬂ eemLonne i br 4 1y 3n the schaol
o B~ Bind Crmoms Yo [oVer the—g8Er SUver

A_ﬂ'?m\ol@tm o the © ._!\ueb Gto .
/ X

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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3. Mir Li sets up a compuier network in a secondary school. He wants to set the following restrictions:

RI: Forbxd students to browse the web sites with indecent materials.

RrR2: Forbid students to use the workstations to commumicate with external computers directly.
R3: Forbid studepts to download files from the Internet using the FTP.

R4: Forbid students to install software in the workstations.

(a) Wir Li can use either a proxy server or a fFrewall 1o set R1. The two devices adopt content filtering and
packet filtering respectively.

(i) Bow do the proxy server and the firewall perform filtering differently?
Pmu Sexver  CoOM YRV A O\nonumm 4. the aubsde
W\Im Bewell B thwé?\ﬂw S*e,(,m“\fu A

_'A&mi

(if) Mr Li considers using the proxy server only. Give ope advantage and one disadvantage.

B mmhuf Yhe dient mes\'u hen W
ldem't J(\l 1 vidnide Yo }ad' \’( b e
lf\,&}\ﬂm m&u\cﬂ‘w\ Cbl mml/aml PVbL’{.@m bi‘m\ﬂ
Q w\olo_ Mﬁl’ w{"‘&f{

{b) Describe how Mr Li ad#ters the network so as to set the following restrictions.

@ Rx ‘_&_’i__%__gk%ﬂff Qlew-am .
W0

(&)

} Z
of {o
(i) B3: e 72 9‘374‘%5‘# FILE

(4 marks)

ol
(i) Ré: Set fhe y j_/ moh‘ v comt

CTLLJL a ( [ ¢ #ﬁmw //\
[ |

(6 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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{¢) To make the maintenance of the computers easier, Mr Li needs to access the school network through
the Internet. Fience, he needs fo establish a secure channel for transfepring data.

(i) Suggest z method that Mr Li could use.
a 4 C prnect b&/ =3 1{5?
(i) Give two disadvantages of the suggestion in (£)()-

n §‘ﬂ

\;’ ’S:{’\ N veru  Cxpeng y HD

(3 marks) ]

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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4. Mary is a network administrator. She is setting up a wireless network with 2 number of wireless access
points (APs) in a library. Hence, readers can use their own mobile devices to connect to the Internet.

(2) (i) Other than a notebp6k computer, suggest two kinds of mobile devices that can connec)

APs
Cmocldtene . ond
Vah »

(3) Which hardware component in these mobile devices is the key part for the Internet conmection?

etk m@

Mary sets up two wireless local area networks, LIB-Y5a and LIB-Y5b, in the library for testing purposes.
She uses a notebook computer to detect the wireless networks and has the following results:

(3 marks)

LIB-Y5a

44444
Unsecured wireless network
PUB-Y5

44>
Unsecured wireless network..
LIB-Y5b

- +4++4+

Security-enabled wireless network
HKEAAL

444
Security-enabled wireless network
£a2

R 2 s s el s
Security-enabled wireless network

(b) (i) Must the Service Settdentifier (SSID) of the wireless networks detected be unique? Explain your
answer briefly. dT'FFemn’( -
%

s, No/ B Tin & acest pox s h we Th

= l /
some. OcCesS 1D ity Afh ‘F&mh pagsiord .

Answers written in the margins will riot be marked.

Answers written in the margins will not be marked.
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Mary suggests two methods of connecting to & wireless network that can improve the network security, as
iltustrated in Figure 1 and Figure 2 below.

Usemname: [ ]
WrA2 key: |
Password: [ ]
Figure 1 Figure 2
(&) () Ineachofthe following boxes, put a *v" if the corresponding method can be implemented for the
network. Otherwise, put a *<’. .
LIB-Y5a LIB-Y5b / O
- \
Figure } Vi i
Figure 2 \/ N - %

(i) What is the main purpose of each method in maintaining the-network security?

Figure 1: ) 'S-(/ Q\( &}{‘_& CLB’M% ‘@ QV"TYD‘,[ .

Figure 2: ?W\;zclﬂ, g

e nsmition Wf Mﬂéd -

(iif) Does the method illustrated in Figure 1 reii Xira service or hardware? If yes, what?
No, Ho1p fecause hd o0 nctrace e cecunty
lewe] [N ’
e\

¥

(5 marks)

Answera written in the margins will not be marked.

Answers written in the margins will not be marked.
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(d) Peter is a reader, His computer detects the S5ID of the free wireless network provided by the library.
His friends successfully connect to the network but he is unable to connect. Give two network-related
reasons for this.

The Ip acldvesc }ﬁi@ e/t t  Alless use
%o /'UL“ ot nrceccd B fo —gALM{' & Aud
B witeless nofwk device  Ye o slaHe

(2 marks)

END OF PAPER

Aunswers written in the margins will not be marked.

Answers writien in the margins will not be marked.

PP-DSE-ICT 2B-10 10



L2

Answers written in the margins will not be marked.

Amswer all questions.

1. Ada is a network administrator. She sets up a network for a museum. The network is divided into two
subnets, Subnet A and Subnet B. Subnet A consists of a web server and a number of workstations for the
staff. Subnet B consists of a number of wireless access points (APs) for visitors to use to connect to the

Internet freely.
i
1
1
i
3
" Workstations
JP: 192.0.1x
192.0.13 LR T e
e 3 o
192.0.2.1 e e

3
' Access Points | SubpetB
—‘——"__. P:19202% !
b

Subnet A

(8) What kind of network topology is used in this network? Givg’one advantage and ongdisadvimtage of
this topology.

Network topology:

Answers written in the margins will not be marked.

Advantage:
/‘—\
Disadvantage: S NG, AL LA .’j it A A SVt v v ” et 00
g Wy [ y
J’;4/4/ 4.'.4/4‘ . .. = AR o ¥ .».',._./'i... cid 'l,’/ « el B P IPOCL-T .
/X ' (3 marks)
(b) Ada wants to replace the hub in Subnet B with a switch. Give two advantages of a switch over & hub.
- M ’d l,-ll"'l, Pt o 4’:"14 WO O O I 7Y A. g Lien LA .“ v ‘ 4 125
: vy
~
N ola s .._’.., TP /2 Y s T 2 P o LT LT AT ;" AYS 1Y b,

(c) (i) Name the devices in Subnet B using CSMA/CD and CSMA/CA.

CSMA/CD: % mﬁe/ﬂ\(
CSMA/CA: M v

4

(i) Ada finds that the network throughput decées greatly when the number of connections to the
A}’s increases by only two. Why?

\/
/\

\ (4 marks})

Answers written in the margins will not be marked.
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Answets written in the margins will not be marked.

(d) In Subnet A, the IP address of the switch is 192.0.1.2 and the IP addresses of the workstations range
from 192.0.1.4 t0 192.0.1.21.

(i) Which class of IP addresses is being used? /’ 0,,,,, Lt N m
p—— Oy \/ in M
(if) Give the subnet mask and default gateway.
Subnet mask: /42-0-\-0\/
Default gateway: [ Q’), ~ D - ( .

(iii) Suggest a method for assigning IP addresses to the workstations in Subnet A. Give one advantage
and one disadvantage of your suggestion.

N/

X
: 7 \

(iv) In terms of IP address translation, explain how the web server in Subnet A can be accessed via the

iniernet.
\J

N\
/ \

(7 marks)

(¢) A USB printer is to be shared among the-workstations in Subnet A.

(i) Describe, step by step, how to share the printer among the workstations,

(i) Give one disadvantage of the printer sharing in (€)(i).

- 4 - - y ! L

b fin L2t Sl BE. . L RT pRiNAho L ‘3‘;&‘{ RV BT A W o 2 B 7
) _ / p . g ; ~
[P 1AL = A o aeredd Ao banand. AN A5 gD 22 w AT

'_{_-;% . (3 marks)

Answers written in the margins will not be marked.
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2. Peter is the network administrator in a secondary school.
(2) Peter wants o find a solution for each of the following problems:

P1: the spread of computer viruses due o the use of USB flash memory
P2: data loss due to the accidental deletion of files stored in a server

P3: data loss due to the accidental breakdown of a hard disk

P4: the tmpact on the servers of the accidental cut-off of electricity supply

Complete the following table to show the hardware / software required for solving the problems and
describe the solutions briefly.

Hardware / Software required Description

Pl Uie a-ctr = vy gaflidoae
Ak - W2 o s ‘-kag’swm

P2
KA:@< %crer Sl dofer (Tt -

) Hantldok {@éﬂv"f %%%Zf s d’@% s b

P4

(8 marks)

(b) One day, some’ teachers report that they cannot access the school web site from the workstations in the
school.

In each of the following scenarios, what kind6f hardware problem can Peter deduce?

(i) The teachers can browse other web/pages in the Intemmet.
- ‘ ( \
x :

(iii) The teachers fail o access the Internet using IP addresses of web sites, but they can access all the
school network resources.

Failwre ] 'mu.?\/
T ] > V4

(3 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

(c) A teacher connects his own notebook compuierto the school network but he cannot access the Internet
and school network resources. Describe how Peter uses some commands and/or utility programs o
diagnose and solve the networking problems. /

\/
A\
[\

X

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be mérked.
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3. Mr Li sets up a computer network in a secondary school. He wants 1o set the following restrictions:

Rl1: TForbid students o browse the web sites with indecent materials,

R2: Forbid students to use the workstations to communicate with exiernal compuiers directly.
R3: Forbid students to download files from the Internet using the FTP.

R4: Forbid students to install software in the workstations.

(2) Mr Li can use either a proxy server or a firewall to set R1. The two devices adopt content filtering and
packet filtering respectively.

(i) How do the proxy server and the firewall filtering differently?

AN TP : \Llwk SIS

(if) Mr Li considers using the proxy server only. Give one advantage and one disadvantage.

__MGAS?H._;,; s e b /*MW Pt

il X

.

LD r‘/(&M"m pe
7 / £

(4 marks)

(b) Describe how Mt Li administers the network so as to set the following restrictions.

1 W e a,xzm( ¢ T '

(i) R3:

(iii) R4:

(6 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(c) To make the maintenance of the computers casier, Mr Li needs to access the school network throngh
the Internet. Hence, he needs to establish a secure channel for transferring data.

(i) Supgest a method that Mr Li could
U= ~t e o et

(i) Give two disadvantages of the suggestion in (¢)(i).

4
/\
<

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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4, Mary is a network administrator. She is setting up a wireless network with & number of wireless access
points (APs) in a library. Hence, readers can use their own mobile devices to connect to the Internet.

(8) (i) Other than a notebook computer, suggest two kinds of mobile devices that can connect to the
APs.

- gmanﬁ'ﬁé fj:~\\

- Tl v %

(i) Which hardware component in thege mobile devices is the key part for the Infernet conection?
Deess {) ,73<

(3 marks)

Mary sets up two wireless local ares networks, LIB-Y5a and LIB-Y5b, in the library for testing purposes.
She uses a notebook computer to detect the wireless networks and has the following results:

LIB-Y5a
T
Unsecured wireless network
PUB-YS
4+ 4
| Unsecured wireless network
LIB-Y5b
- S R
Security-enabled wireless network
HKEAA1
T4
Security-enabled wireless network
eaa
444
Security-enabled wireless network
(b) (@) Must the Seryice Set Identifier (SSID) of the wireless networks detec tgue? Explain your

answer brigfly.
> {%ammm g¥iﬁ“ﬂ&lJR&kwK/auJ
Heo $5TIb wlhich @ﬁ%AW%&LmW#k“ﬁ>¥&
dike ctedh . T
(§i) Why can some other wireless networks be detected?
U > Mooen b/ pocta fordf of e Fbo
W AT p N2 Am/ 2o /P/Q/LL ot e u}?fdoﬂé mple

V (3 tharks)
\
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Mary suggests two methods of connecting to a wireless network that can improve the network security, as
illustrated in Figure 1 and Figure 2 below.

S
WPA2 key: | |
passwents [
Figure 1 Figure 2

() () In each of the following boxes, put 2 ¢y if the corresponding method can be implemented for the
network. Otherwise, put a ‘¥,

LIB-Y5a LIB-Y5b

_ﬁd_ﬁ_&_ﬁtﬁél‘ I(h / Y. )np( agpM

F!gure?- @eaﬁ( i\a/usa, st eha Nt ‘4991{"4!»- ke
P ,,{ "f Lsrey 0

(iii) Does the method iltustrated in Figure 1 require extra servige or hardware? If yes, what?

Answers written in the mergins will not be marked.
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(d) Peter is a reader. His computer detects the SSID of the free wireless network provided by the lbrary.
His friends successfully connect to the network but he is unable to connect. Give twe network-related
reasons for this.

- (e TP N&b%ﬂ'&u it bocted -

(2 marks)

END OF PAPER

Answers written in the margins will not be marked.
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ICT 2C

Answer all questions.

1. Peter is the web designer of an online discussion forum. Members of the forum upload files to share with
others, and most of the files are videos. He decides to set up a video-sharing web site for members to
upload, share and view videos.

(a) (i) Itis found that the extensions of the files uploaded by the members include:

avi, doc, flv, mov, mp3, mpg, pdf, php, rm, wmv

Which of these are video file types? ‘
o) ‘H\l mDy mpa . ' > WMy /izj
) ) / TN ) N

(ii) Suppose the web site supports all video formats. Give two advantages of this configuration:

“Yewht Com chowe the Gile fomat ey hpw , fhey don't weed dv choavgre
Be  wideo  Lomnt  ween wbhod b e  website. / W)
V4 N

~Xesphe  com whod  the  Video vin wwlhile . omubwhen . . (ﬂ
S\

(4 marks)

(b) Peter decides that all the videos uploaded should be converted to a standard format.

(i) Peter proposes that the videos should adopt the same video file format and have a low frame rate.
Give two advantages of this proposal for web site development.

O Senre Ytoleo %rwct Hﬁwtrw( mt«* L»u»(»m,

o g ik ae somge sprit- N0
® Ino frans rate pesnitivg A Short Arondomil Fiit

v web  site. (1

(ii) Suggest two more attributes in wmydeos can be standardised.

T v*t&n\v»% 10N i W‘J\&' ‘%’ J\M \f\d\%’lb~ 75:)
/ V ~

{4 marks)
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(c) Peter considers the following two methods of sending videos to members.

Method 1: Send the entire video to members before they watch it.
Method 2: Send the videos to members and they can watch them instantaneously.

(i) Give two potential advantages of each method.

Method 1: Mﬁ“’\!?{’ﬂ [\DM }/\r(’ MIJ{M /7?7/1/{ -//’/ﬂlv'ﬂ
fucthar editon to G vitrr 80 T cloaded
/IL/Z»K ot vidls . Alio, mimbry f/ LAl %
vidso ot ry taur V.

Method 2: Memlam Lan W//W\TM o Vitllo O/W;/\I Z%i
Anwnload Prows /md/ UM Lo wm/f/ vt 7‘/\1

’1% o 78 Aomnleadodt . It jﬂ"’ﬁd J f"WQ@_

grady o tha  mimbis® corp

(ii) Peter uses an embedded player in the design. Give two advantages of using the embedded player.

@ UO mc\A o The f) e %/ WW ot oxclin_ soflutp
@ K(’.(L\AUZ_/ ﬁw (r/ ‘71[ ’LQ 3( i[}eff(f/ b?)m/nuiegf

(6 marks)
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For example, if the image of “University Hall, HKU” is clicked, the following page is shown:

Design 2B
. AN
FHREREE
University Hall, HKU
o
Q
-z
S|
E
Q
o]
®
&
5
R
University Hall, which is situated on top of a hill in Pokfulam, is a charming edifice in a %”
blend of Tudor and Gothic architectural styles. It was built in about 1861 by a Scottish B
businessman, Douglas Lapraik, as his headquarters and residence and named “Douglas .g:'j
Castle” after him. g
Y E:
B
-
z
(a) Compare the two designs from the user’s point of view. Give three differences between them. For g
each of them, give and justify your preference. &
<

Firstly . ey no reed To et the Arsucptions thiy dont vont
fo fee i desim 2, bt in e [0 bigers b fo st

v
Wl the  dthor dvpriptin. 1 Aé;é A&Wﬁv 2 g5 it [Akts
Shortee tiva o Sentch m%ﬁmm\ﬂ s MM Jesomdly ,Mffi/ﬁ’%ve
To_cluk inte thy phites To See bt Ak i ﬂ@j@f/ Wi
S o s in 0@7/’7 (. L phf%r ﬁ@h’n [ a4l _(f 3 spwre tomwnpt
WIW{M. ‘/&%Vﬁf Dﬁoiﬁc( (4n /ZZ fotn__I1_An 2 ﬂ?éf mnﬂ
2 o5 i di o the phte o iy ShoLthay e it

\J (3 marks)

Answers written in the margins will not be marked.
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(b) Suggest a web page design method for aligning the information in the way shown in Design 2A.
T alsle. / O

(c) InDesign2A, Amy shows the names of monuments as images.

(1 mark)

(i) Give two disadvantages of showing English words in this way.

Wites  comngt Bed The }VJ/ cdi v the ponumauts by
?ﬁb\rubq %\M"W\“f\ Mo . M(erc connat &7}7\3 L/'CI;R/rHvFAA

/

-~
P
N

(i) Give one advantage of showing Chinese characters in this way.
_ WS (on alio See the acest, Chinese ,charr/}c/m tren__
oy we  Arift !%mgmgc S5t / /] /)
i i v, > >

(3 marks)

(d) To reduce the download time of the images in Design 2A, Amy uses images with reduced file sizes.
Suggest three ways in which Amy can reduce the file size of the images.

FVM; Chn DL 4&1\4-, /éso\wﬁym b Soy enth Tmagly PF
' Chacrase
A\m»/ C G W‘L }?/KV\V d\e;p'{/\/\ ov e moq,)&

besdes By cam s JV”\Z 7““‘3/ / h
. A -4

(3 marks)

(¢) Amy wants to show the images in Design 2A using interlacing. Give the main advantage of this
technique.

Witet Can Tee the  ovtline 4 1l %Me behee it
Ty downl cw(u v (2 )

(2 marks)
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3. Jamice is a web designer. She is designing a web site for Easy Travel Agency. The first page of the web site
is sketohed below:

Easy Travel Agency
PRIFARITE

Text Onl%

[Animation]

| Skip Animation |

(2) Janice first draws the company logo using a vector graphics software package. Then, she exports the
logo using the filename ‘logo.gif’ with a resolution of 50 x 30.

(i) Why does Janice need to export the logo indnother format instead of using the logo in veoctor
graphics format directly?

Bochuse  web  browth- Qumngt Qffot S B @e Shoung __Vectr  Graphte s

oy i,

(ii) Give two reasons to explain why Janice wagts to export the logo in GIF format instead of JPEG
format.

O BIF syt aemaons Jorlte n wole TH D5 8 WmR ynovleg

loyp - v a

B S pords te dikgond of ﬂz/ 1ogs__beore  orspoert . JPEG

B hot  Spstiing  glps lM /2,

Answers written in the margins will not be marked.
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(iii) After inserting the logo into the web page, Janice feels that the web page will look much better if
the resolution of the logo is 150 x 90, There are two ways to alter the resolution:

H Use the HTML code ‘<img src="logo.gif" width="150">".

2) Use the vector graphics software package again to export the logo with a resolution of
150 x 90,

Which methog/o you suggest? Explain briefly. Z

etved (2, SThe  enlrgl & Drtigp  fraphle M Chuse [ntpe A 4
Quoltty_degrade. By  Exorfhy the loge /’éﬁ e yechr graphlts S offume
0%, no guaimly, il be:  Offecid

ok Tmanes (5 marks)
(b) Give two reasons to explain why Janice would like to have a text only page in addition to the
graphical page in her web site.

O Tt Ohly ¥ersbn _has faster  loading Speed  Lubilch  Compares 7‘[;\
[}
e QrophTeal _page.

@ Tt Dy persin o be  ohyeried 1% Q/dw;ﬁc Win 123
blTholesl _ people. _

(2 marks)

(c) Janice wants to create an animation to zoom out so that the logo of the company appears smaller, as
shown below.

(i) Write down the steps to /toszte this animation.
® P e Togr ond Spate-  Tioge s Keyfrape.

@ wt e time / St oF por /fmms befwem  ® Them ~
O Ay the  dween Wn eefect . / < )
4 N

Answers writien in the margins will not be marked.
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(ii) Janice wants to set the number of frames per second for the animation as either 10 or 30, Give an
advantage of each setting.

The  Driimotion v} b Stnortyr

[ 4

(iii) Janice exports the animation as SWF formaj Give two advantages of including a button for
skipping the animation.

O uer on emer the Wb ffer T he orshe At wat b
witth e ommam\qv. / —

i)

N

@ wiue the  (webeTle ﬂownloadm\gtﬁw,
4 / \
(iv) Suggest and describe another button for the animation,

“Ropiny” berbd, Ao Ve 5 uolth the oyt _oga.

_—
\_1/ (8 marks)

Answers written in the margins will not be marked.

PP-DSE-ICT 2C-10 10

Answers written in the margins will not be marked.




Answers written in the margins will not be marked.

4.

John would like to set up a discussion forum for members to share their travel experiences. Before setting

up the forum, he has 1o design a web page where users can sign up for new accounts, as shown below.

Enter username : L | | Check |
Enter a password : ! |
Re-enter the password : | |
Please also enter your personal details,
Name : |
Sex (M/F): |
Address : (Region) (District)
Email address: |
(a) Suggest two methody’of entering the sex of the uy€r, othet’than using a text box.
®  vodre / itton @
@ d\"O\P/ oo Ningha
y o~ (2 marks)

Answers written in the margins will not be marked,
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To sign up for a new account, users enter a unique username and type the password twice for confirmation.
They can check whether the vsername has already been used by clicking the button “‘Check’. All personal
details have to be filled in.

(b) To validate the username and password, John suggests three methods below:
Method 1: plain HTML codes

Method 2: client side scripts
Method 3: server side scripts

(i) Suggest a method, 1, 2 or 3, of validating each of the following items. If more than one method is
normally applicable, write down the one with the lowest number.

(1) The username consists of alphanumeric characters only. %
(2) The maximum length of a usernameis 10. ; ;
(3) The minimum length of a passwordis 6. 1 X /
(4) The two passwords are identical. 2
(5) The username has not been used. 2 V4
(ii) If pop-up windefvs with error messages are to be automatically sho uring the validation
process, whigh method is applicable? Justify your answer.

H{”fhooi\vl See  fhe Uik Jde S}?x/ﬁs Qin  reln TRS—dhror  mesgge

o N ush iyl aca’pfeoﬁ% ovitedt only / \ \
v ~__~

(7 marks)

Answers written in the margins will not be marked.

PP-DSE-ICT 2C-12 12

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(c) Afier creating an account, users can log on o the discussion forum and post messages there.
(i) It is commonly said that the authentication process should be done on the server side due to
security issues. Explain briefly why an authentication process done on the client side is insecure.
powe O Chane fo
3% the  outhenToath,  protess dowe o the Ot Stole,  Ustr pay, Chamge
e Tefreofim T the poctage and % Tt bk b I Sener. T meoww that The
Thpottowt_Trformaion of the  Systom vy Onpn of  dopege by P gy, Ir B

Thserure .

(ii) After logging on to the discussion forum, some authentication information about users, such as
username, can be stored on the client side or server side.

(1) Where is the info;r'ination stored on the clien;c side?" pg¥ '\000 € l
(2) Give one advantage of storing such i rmati.on on the clia\éide.
User  needd Vot rfer the (AS{’K gath  whw VBT e Drime  heet
. .V )
—~

(3) Describe how to transfer this authentication information across the web pages in the forum
using hidden text in HTML.

T enCripled  mesafes. .
Whin _The Duthentiterion ﬁf%(»mn G tanstomy , ey e P tpy ptet
0S  Nidde Rt hd g m/w\u ey STde.

(6 marks)

END OF PAPER

Sources of materials used in this paper will be acknowledged in the Hong Kong Diploma of Secondary Education
Examination Practice Papers published by the Hong Kong Examinations and Assessment Authority at a later stage.
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Answer all questions.

1. Peter is the web designer of an online discussion forum. Members of the forum upload files to share with
others, and most of the files are videos. He decides to set up a video-sharing web site for members to
upload, share and view videos.

(a) (i) Itis found that the extensions of the files uploaded by the members include:

avi, doc, flv, mov, mp3, mpg, pdf, php, rm, wmv

Which of these are video file types?

wi T, wev | o / @
I T \/
(ii) Suppose the web site supports all video formats. Give two advantages of this configuration.

The //Id/fﬂnfdfryegc of Stipporiing etk video format

Can C&m//mn t” fﬁf T‘/ﬂU //Isexjﬂ need the chanse
v

the 7L/»c, ﬁrmmz*/ bcf@m Wploochng . Also 7T Can redme

the Time cost - -/ (/ /Q/

{4 marks)

(b) Peter decides that all the videos uploaded should be converted to a standard format.

(i) Peter proposes that the videos should adopt the same video file format and have a low frame rate.
Give two advantages of this proposal for web site development.

T ey pogror o W’\WW@ T 2l WiL 15

£y \AC - v/ \// )

M

(i) Suggest two more attributes in which the videos can be standardised.
- \_A, - / TN
Tumd ok Lo gz, /7 )
e v o N

(4 marks)
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Please stick the barcode label here.

(c) Peter considers the following two methods of sending videos to members.

Method 1: Send the entire video to members before they watch it.
Method 2: Send the videos to members and they can watch them instantaneously.

(i) Give two potential advantages of each method.

Method 1:_ I Mo memflng MﬂMWanW ﬂm
i Al Mo Aider

27 %mm@m
pod_tait P dgpisa,

Method 2: %%M&/&Mﬁwﬁ 5
o LT 2o memdeng &MMMJ M%Wﬁm@/ﬂ%m

)
Ny

(ii) Peter uses an embedded player in the design. Give two advantages of using the embedded player.

the vidéo (an be played in the Web STte direCtlycNo additibnal |-
Video plaver 1 needed to download for watsing the yvides,

7
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(6 marks)

Answers written in the margins will not be marked.

PP-DSE-ICT 2C-3 3 | Goontothe next page>



Answers written in the margins will not be marked.

Please stick the barcode label here.

For example, if the image of ‘University Hall, HKU’ is clicked, the following page is shown:

Design 2B
AN
FRREREE
University Hall, HKU
o
Q
2
8
=]
Q
£
=)
=
5
g
University Hall, which is situated on top of a hill in Pokfulam, is a charming edifice in a %‘)
blend of Tudor and Gothic architectural styles. It was built in about 1861 by a Scottish E
businessman, Douglas Lapraik, as his headquarters and residence and named “Douglas g
Castle” after him. g
N 5
=
=
S
w
(a) Compare the two designs from the user’s point of view. Give three differences between them. For 02
each of them. eive and justify vour preference. &
<

Deglgn L can see oh fhe = Tnfrrradiom sl o g 10 e
?WH DLs b Y netodl fo clide Trhto The p(//fwb WW/W%/D
pak - L \"WW b bleane 1t fole fw nsen (%,/WMW
DLmv»\ o oMy ghown ¥ rZof“Mf im one prat Pm?zw\v
cov phown § b?mﬁ/f Y peausl it o §hn o

\g“u;twm- Du;%h /p?(,iwa/cg, gt P%“’)h P4 p((;&vw S 5/7,
w1t c/lzo(" Tt B gpat| plim v Fﬂéfw/&(szﬁm‘?/

Dlcnse w‘» V"“M,,% 25 (,W ///
(3 marks)
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(b) Suggest a web page design method for aligning the information in the way shown in Design 2A.
wWsney o fable, / (1)
- v/

(¢) InDesign 2A, Amy shows the names of monuments as images.

(1 mark)

(i) Give two disadvantages of showing English words in this way.

e Br’d@"‘*\i‘“’x‘ wwur\‘ctxq of TM%&Q% wolgvl bt | gt
A Al g i 0ot 3 g Ntttk e
s 1t 1y henl o thawng € e et o Cﬂlﬂ‘v"/ﬁ““ Tupt
s v (1

(ii) Give one advantage of showing Chinese characters in this way.

Some Chinese chavacters  ave not supporied
Tn some Chavattey encoding systewm ﬂt'éam
R JWe Tt daavectey can ke Lhown Y

(3 marks)

(d) To reduce the download time of the images in Design 2A, Amy uses images with reduced file sizes.
Suggest three ways in which Amy can reduce the file size of the images.

(77 X@z\m, fhe e W&ulm Qv
bt ok a At Qinge
@ Lanﬁ;‘@( ﬂw (Mo W'LD 37& / ‘I’WM{J

\

(3 marks)

(e) Amy wants to show the images in Design 2A using interlacing. Give the main advantage of this

technique. §in e Scresin
[t Cdpn 5/7@W T'f)f/ pré F4rC 1 ed ;4 Te ‘“w, ANA_

Fediet Thy cdown uxz(/m/ TAL \ X /FLA

L/)

(2 marks)
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3. Janice is 2 web designer. She is designing a web site for Easy Travel Agency. The first page of the web site
is sketched below:

Easy Travel Agency
P T

Text Only

[Animation]

| Skip Animation |

(a) Janice first draws the company logo using a vector graphics software package. Then, she exports the
logo using the filename ‘logo.gif’ with a resolution of 50 x 30.

(iy Why does Janice need to export the logo in another format instead oF using the logo in_vector
graphics format directly?

It becanse e browsey does wot Supfort vect
$b b Canet be Showi mymnb, Mjﬁ‘e Soreen - (

(ii) Give two reasons to explain why Janice wants|tp/export the logo in GIF format instead of JPEG
format. Payt o f‘ the

(Y Support xwtt\m/eal Aropwic pwhile JPE6 didn't. , Logo
Cam Still be Shown whild e wefwork (< &low. Also, P56
14 net Snitable fr Jisplaing the Character but GIF did.
it S?WA a Charper t{//&b\aﬁv P \,gjo.

Answers written in the margins will not be marked.
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(ill) After inserting the logo into the web page, Janice feels that the web page will look much better if
the resolution of the logo is 150 x 90. There are two ways to alter the resolution:

) Use the HTML code ‘<img src="logo.gif" width="150">",
@) Use the vector graphics software package again to export the logo with a resolution of
150 % 90.
Which method do you suggest? Explain briefly.
L snagest Method (0 Singe 'C%m/x Sw the veal scale

if e phito §o fhat 6 N M betme st of erpectation.
Method (2) Tiot Omlonte, the futh st
U (@) T \ 1%

(b) Give two reasons to explain why Janice would like to have a text only page in additi
graphical page in her web site.

The fext only poge allpw e per&oniwho o bl
Access the Bite with Screen rem&\ff% Alge, the (ite canetii
bt Shpwn tn [ryet-only from (r:/h{n\%y{ browger (¢ hot
able fo display the grapiic of pASEE:

(2 marks)

(c) Janice wants to create an animation to zoom out so that the logo of the company appears smaller, as
shown below. -

(i) Write down the steps to take to create this animation.

me‘«ce can use the Hach éo.ﬁw,\v&jo/dcvelw AN
animation. The Lise tw \andey Size gw/m be sut ol keysrame
and wit the Smalley M«, +0 be % tnd frame (W
Pine, Lone. Use e Hivtgmad antmati 1 plhize tie
Jado. Boallly, Save fur animation in GIF fomed™
_ “ N/ 2
N

Answers written in the margins will not be marked.
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A

(ii) Janice wants to set the number of frames per second for theAimation as either 10 or 30. Give an

advantage of each setting. E—
Jﬁmlct can vedute f‘hegom when L-f/t"t”‘v"\-(
Yo franuts_per_sectnd s 10 On Fhe opney hond, Jamire
Can_peicfrm o PLOTE Ceal proms\-;{mnm,( e Tmafe,

by tetting 7 a0 3o
T D) <

(iii) Janice exports the animation as SWF forjy two advantages of including a button for

skipping the animation.
Twe user can skip the gphimation i they do not wamt
To watelh Tt. Also, U\L‘E’/cam Sley 1P e o Bl ivhen

they ave 1 o m\wd, < l \
! M \J

(iv) Suggest and describe another button for the animation.

Jautte lan I;chwJA e law. buXton & fhoi;{:_”

Wt ey ram V\w a;l Fla a/mw(’ fg/\— nc ﬂu;/ want .
(8 marks)
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4, John would like to set up a discussion forum for members to share their travel experiences. Before setting
up the forum, he has to design a web page where users can sign up for new accounts, as shown below.

Enter username : { ] [ Check |

Enter a password : | !

Re-enter the password : | |

Please also enter your personal details.

Name : L |
Sex (M/F) : | B
Address : @ (Region) (District)
Email address: | |

/

(a) Suggest two methods of entering the sex of fHe user, other than using a text box. l
Using Hre Fadip fox o7 the menu T ey
g gex of tue padr. p

(2 marks)
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To sign up for 2 new account, users enter a unique username and type the password twice for confirmation.
They can check whether the username has already been used by clicking the button ‘Check’. All personal
details have to be filled in.

(b) To validate the username and password, John suggests three methods below:
Method 1: plain HTML codes

Method 2: client side scripts
Method 3: server side scripts

(i) Suggest a method, 1, 2 or 3, of validating each of the following jtems. If more than one method is
normally applicable, write down the one with }m X

: . 1
(1) The username consists of alphanumeric characters only.
(2) The maximum length of 2 usernameis 10. 2 >< \/ /_3\
(3) The minimum length of a password is 6. Z \/
(4) The two passwords are identical. 2- \/
(5) The username has not been used. \3

(ii) If pop-up windows with error mesasages are to be automatically shown during the validation
process, which method is appligable? Justify your answer.

Mifuod 2 i piicabie- Since muthod > pwolwie
Pfogramt -@r‘\)@;/jmw&ow}?t and VBS /&éﬂ vt it okl
L Pipmwp b Whdonws V\// Trping the correct
C/ocb‘(vlé , N N

Z (7 marks)

Pt
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(c) Afier creating an account, users can log on to the discussion forum and post messages there.
(i) It is commonly said that the authentication process should be done on the server side
security issues. Explain briefly why an authefitication process done on the client side is ingécure.
KlI_the mformation WilkPE qiven o The witvivhen win

4
Cliewnt - Cde SC«MPMWM:CM menns He ustypiime, of H&_

ALeys Wf” be j\{h’t -f‘o C/h.gm‘c s W'e " I’L/[Mé(iyl&d-uﬂwthfvlmﬂk

OThers Since Hhaiv Iwﬁr{mmlcw\/ mary l'\\ﬁxff/em bwwtv;t This.

(i) After logging on to the dxscuss:on forum, some authentication information about users, such as
username, can be stored on the client side or server side,

(1) Where is the information stored on the client side? C/I. itent /3

(2) Give one advantage of storipg such information on the client side.
It can Yedneg HAESEYve Qfora.e& mv@‘ f they
) 1 1 7
do not weed to Stove the obove {u,\ﬁmrmm‘t'«ow

(3) Describe how io transfer this authentication information across the web pages in the forum
using hidden text in HTML.

The above fmfwmﬁ% Wil] Stive [nSide the (eokieé
and tha rwﬁmmflwﬁm be velood e thae Wity
Ity & new web pafr

(6 marks)

END OF PAPER

Sources of materials used in this paper will be acknowledged in the Hong Kong Diploma of Secondary Education
Examination Practice Papers published by the Hong Kong Examinations and Assessment Authority at a later stage.
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L1

Answer all questions.

L. Peter is the web designer of an online discussion forum. Members of the forum upload files to share with
others, and most of the files are videos. He decides to set up a video-sharing web site for members to
upload, share and view videos.

(a) (i) Itis found that the extensions of the files uploaded by the members include:

avi, doc, mov, mp3, mpg, pdf, php, mm, wmv

Which of these are video file types? O
2 y&‘\/ A \N-QD) ,

(i) Suppose the web site supports all v1deo formats. Give two advantages of this configuration.

(D rne erver Sens Wohin ploes t veoleo olie
—o fla (y\,a?),fﬁymm Vv idleo ‘Fi@ fuzm/uff/\
@ e vioter jonich w A2y te be rpjeadted Ao
ot /L@Li"ﬁvbbc@w%fm(“b’o AﬁYW’L“ /7; ;//)

Iwore  Compenienes sftwwzme,/ \ Al marks)
(b) Peter decides that all the videos uploaded should be converted to a standard format.

(i) Peter proposes that the videos should adopt the same video file format and have a low frame rate.
Give two advantages of this proposal for web site development.

fhe '\'\*’Rm vole %6 \Vw\ay &&& vy a& M th

5ike ‘/\\\1 weed 10 \h‘)’\',q\\ SN ,Q\uc) Thowns et Ty

'D(,\\‘-f one \C\M\ ?& \/'\ci,u 5{01’

(ii) Suggest two more attributes in which the videos can be standardised.

» éga.’lz / R
Tl \vv/e.,ﬂwv/“ff}\ C)M’}(Q o5 e VTORG

W 77X

(4 marks)
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Please stick the barcode label here.

(c) Peter considers the following two methods of sending videos to members.

Method 1: Send the entire video to members before they watch it.
Method 2: Send the videos to members and they can watch them instantaneously.

(i) Give two potential advantages of each method.
Method 1: Wb com  fgeep Ao v‘cow’(/%ﬂ Flum(m
e Pl Size o the vidio 75 gpailer @X

Method 22 AUMNUES Lo wg watth e The hae Jioee
Pkl M\m% WU o chane the wiedo fm/\({

[} \ e -
‘t"f‘[Mg

(ii) Peter uses an embedded player in the design. Give two advantages of using the embedded player.
Haepree Loy Yeler (AN et The vt —(eok 7f
Dlower. \ -

convonlent for  1ses vedile, twne 1o il 141€0 ployel

(6 'marks)
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Please stick the barcode label here.
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For example, if the image of ‘University Hall, HKU’ is clicked, the following page is shown:

Design 2B
VAN
FRREREE
University Hall, HKU
ge]
3]
a2
g
|
(]
w0
=)
b=
E
g
University Hall, which is situated on top of a hill in Pokfulam, is a charming edifice in a =
blend of Tudor and Gothic architectural styles. It was built in about 1861 by a Scottish E
businessman, Douglas Lapraik, as his headquarters and residence and named “Douglas %
Castle” after him. =)
% 5
E
b
3
17¢]
(a) Compare the two designs from the user’s point of view. Give three differences between them. For g
each of them, give and justify your preference. Z
<

[

O AL the }njo(mafiort o s N o puae o dig |
L»\{ A beg 2. b J J
® A : bmd@@@;l%éx‘f g Solan_ b choud '
doun ) [ &) M J'/M)f\ " Jﬂbam\ .
@ S ?a l’f.@ T i‘mr)e 1y }ma}\ ”L( \VLM i
Aﬂs\m /]/ ){cww 'f}( Lo " Mofe. 'd @;)
;};,MQs. ‘ \<

L

=

(3 marks)
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(b) Suggest a web page design method for aligning the information in the way shown in Design 2A.

Tustified X
N vy [N

(1 mark)

(c) In Design 2A, Amy shows the names of monuments as images.

(i) Give two disadvantages of showing English words in this way.

1t 19 bncleow 0 Show Brafish wor 0\ T tHas Wiy -Qtikys minig AL Khow

b [ 35§08 WONAMEITES Vi) ot Dol oy RSOl Al thie

Wwhbstte mowg hot ot Yo sipport weh o | o Storesp ca?%%ﬁf

obiects (indl T covjot et The accessing, 1Ime o tht Sig ()

(ii) Give one advantage of showing Chinese characters in this way.

M\Vﬂm%zf»q’u oY sﬂw\/\\nq Oiintbs Ohavatters Cih
AN ATINI e wh dowt | wqm\\((;quglq e
T i 1§ Wt e 6 /\

(3 marks)

(d) To reduce the download time of the images in Design 2A, Amy uses images with reduced file sizes.
Suggest three ways in which Amy can reduce the file size of the images.

cl/wmmm the file formal -

oty Colowr  dlepth ‘
eANCe  yesoliTion L2)

(3 marks)

(e) Amy wants to show the images in Design 2A using interlacing. Give the main advantage of this
technique.

Pcdf:\-{’ oo gee te e s \aa’{me it Q’hfs>e:0(< loodd e ooy
N ~d

1)
L/ N

(2 marks)
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3. Janice is a web designer. She is designing a web site for Easy Travel Agency. The first page of the web site

is sketched below:

Easy Travel Agency
{RIFIRT T

Text Onl

[Animation]

| Skip Animation |

(a) Janice first draws the company logo using a vector graphics software package. Then, she exports the
logo using the filename ‘logo.gif® with a resolution of 50 x 30.

(i) Why does Janice need to export the logo in another format instead pf using the @ctor

graphics format directly?
I’t I \J‘Q/l‘—mw&b &W& bre Py~ het, ‘WVPFart
Yo vedir graphis drmet - v

(if) Give two reasons to explain why Janice wants to export the logo in GIF format instead of JPEG

format.

T T bewwse  fre file 5?&}/@# GlF ®
Ivaller Than JTE G .qcbr\yv\w{ . 7 N

oo, o (Al F GIF gwrnt n bett

Hren

TPEG  Formet-

Answers written in the margins will not be marked.
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(iif) After inserting the logo into the web page, Janice feels that the web page will look much better if
the resolution of the logo is 150 x 90. There are two ways to alter the resofution:

(1) Use the HTML code ‘<img src="logo.gif" width="150">’

2) Use the vector graphics software package again to export the logo with a resolution of
150 = 90.

Which method do you suggest?
T el swopect \thed. 2. It 8 becauge sl redt
rephites M"twaw L retw P lego ﬂw/ [-t r;/(;.o
Wil 1 be e spe oy befwe .

plain briefly.

(5 marks)
(b) Give two reasons to explain why Janice would like to have a text only page in addition to the
graphical page in her web site.
b ot gy pame Gl be  loadsd Pty e e
I T
g}mP\’\le ?o\'-ﬂ : 2 0 n—fy

Bleo, e weers  Can  vead  the +L,¢%r\l>/ PR jnsTend

L read vephteal  pode Ly \W pekile Nore .
Ok/ W\g d ? ‘ vV F (2 marks)

(c) Janice wants to create an animation to zoom out so that the logo of the company appears smaller, as
shown below.

(i) Write down the steps to take to create this animation, \
Fﬁ/&t 5 W Lreate A \ﬁ?’{ g;{/ﬂﬂﬁ-@ anch 14N (m«({

i, Thme )

Second [{v«b ke tre Flash  creafer  sftwae o
&Mpwv\y T~ Tmoges, s )

F“"‘” ‘ﬂr WL Con O\A?M‘( e animativh

i

Answers writien in the margins will not be marked.
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(ii) Janice wants to set the number of frames per second for the animation as either 10 or 30, Give an

advantage of each setting. pev Se ook
I sk Fromes ¥ . : Fee
F s st as (@ mes , flr V\S><C°W\ e T
’EW«M deo\ﬂ%ﬂ

T e sel g 39 {‘%VM-S P% seonok ., Trre  can
Ve poee Anl] pand T"\U\}%@(
[

(iii) Janice exports the animation as SWF format. Give two advantages ef including a button for
skipping the animation.

—I\t— i Sove- %IM . 7/{: [} b{aaw;{ SHKF CFUV’Mt V\L-CDL
*&"{V\.J_, o \90\0\, \/ // ! T
v ger-fr Ml?r Some lp-e,a?\q,\ /Wa. net, W&

‘{:,3 See -l'l*\e/ OLI/\/T"V\"{‘Q’V\ -

{(iv) Suggest and describe another button for the animation. \1
Thae  cun  Thclwh  n /{T«/P bttom  dor

aniveTion . Swme ?“(P)“’l/@‘?( wanll o $2e AR aunmafTmn
9\{°\h’\7, S (8 marks)
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4.

John would like to set up a discussion forum for members to share their travel experiences. Before setting

up the forum, he has to design a web page where users can sign up for new accounts, as shown below.

Enter usemame : | | | Check |
Enter a password | |
Re-enter the password : | I
Please also enter your personal details.
Name ; [
Sex M/F): |
Address: [ N.T. |[N/] (Region) (District)
Email address: |
(a) Suggest two methods of entering the sex of the uSer, other than using a text box.
e the  chedebox/N o Ak e Sex

WASe e éf“oiffb)bn)c +. ghaos f,\/-—f}-\,,, Fey .
/

\__/

(2 marks)
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To sign up for 2 new account, users enter a unique username and type the password twice for confirmation.
They can check whether the nsername has already been used by clicking the button ‘Check’. All personal
details have to be filled in.

() To validate the username and password, John suggests three methods below:
Method 1: plain HTML codes

Method 2: client side scripts
Method 3: server side scripts

(i) Suggest a method, 1, 2 or 3, of validating each of the following items. If more than one method is
normally applicable, write down the one with the lowest numb

er.
(1) The username consists of alphanumeric characiers only. s /
L/

(2) The maximum length of 2 username is 10.

(3) The minimum length of a password is 6. , >< |
(4) The two passwords are identical. 3 \<
(5) The username has not been used, < K

(ii) If pop-up windows with epror messages are to be automatically shown during the validation
process, which method thgpplicable? Justify your answer.

Mathad 3, /

Hommrfesc Weers e %t/ par  fite T2
Sy p fov u/ N/ o

(7 marks)

Answers written in the margins will not be marked.
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(¢c) After creating an account, users can log on to the discussion forum and post messages there.

(i) It is commonly said that the authentication procgés should be done on the server side due to
security issues. Explain briefly why an authenticafion process done on the client side is insecure.

e
o Oppndst Vieborfe  Oh
j-u/ Intormet, fo : A‘fl\{\«“ﬁ."bu\fm pre S ﬂ'wv»fﬁ(
{p—@ dere  pin 'h’“’- ‘(‘Q,yv@)// j;Nf’(-L\ TL\Q_, L/,wm"(/ STAL o

I 5 becge £o YVEr

do  fhe  asit pergonol (e wm"f?/ 5 Seh ¢ pass word

(1) After logging on to the discussion forum, some authentication information about users, such as
username, can be stored on the client side or server side. / /)
(1) Where is the information stored on the client side? (\o <t @ g ( \
. V A
(2) Give one advantage of storing such information on the client side.
_ True fomatin ¢ pdnenl, TL T better o Shre
on, Jhe ikt GAe- LIt on /{r%“?!(‘b The Nyt of- C ITent .
: y 5
(3) Describe how to transfer this authentication information across the web pages in the forum
using hidden text in HTML
. [
Tt coln st He ‘fy ,;X pessinerd © oo fhat
- . N\ '
e il will & )p}auu ag  heAddea  fexT.

(6 marks)

END OF PAPER

Sources of materials used in this paper will be acknowledged in the Hong Kong Diploma of Secondary Education
Examination Practice Papers published by the Hong Kong Examinations and Assessment Authority at a later stage.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

ICT 2D - H1

Answer all questions.
1. The following algorithm processes an integer array, M, with indices from 1 to n.

Step 1: Initialise each element of M with a value equal to its index.

Step2: p & 2

Step3: While p? < n doSteps4to?

Step 4: g € integer partof (n/p)
Step 5: For i from 2 to g doStep6
Step 6: M[1i * p] € O

Step 7: p<€p+1

Suppose n = 16. The content of M after the initialisation in Step 1 is shown below.

M[1] M[2] M[3] M[4] M[5] M[6] M{7] M[8]

1 2 3 4 5 6 7 8
M{9] MI10] | M[11] |M[121 |M[13] |{M[14] |M[15] |M[16]

9 10 11 12 13 14 15 16

(a) (i) By using a loop, write the pseudo-code for Step 1. /
For i -Frﬂm i 4o p 0(.0
MLl e i
S

(i) Fill in the content of M after each of the first two passes of the loop in Step 3.

First pass e
M[1] | M([2] | M[3] | M[4] | M{5] | M[6] | M[7] | M[8}
] 9 2, o | o 1 | 6
M[9] | M[{10] | M{11] | M[12] | M[13] [ M[14] | M[15] | M[16] | .
q o 1 Ul 0 | o |15 ] 0/

Second pass

M[1] M[2] M[3] M[4] M[5] M[6] M[7] M[8] }

(| 21 3% | ol 5 | o | 7|0~

M[9] M[10] { M[11] | M[12] | M[13] | M[14] | M[15] | M[16]

0 0 [} 0 1%, D O 0]
?

-

(iii) How many times will the loop in Step 3 be executed?

Answers written in te margins will not be marked,

s

v
(iv) List all the values of ¢ in ?e’nce when the loop in Step 3 is executed.

ﬁoﬂlsl&ﬁ

(v) Study the pattern of values of M in (a)(ii). What is the puipose of the algorithm?

ind  out  Fhe prime nwnber and  set all

han—rﬁm& number ?’ljfv Zecy,

(10 marks)

Answers written in the margins will not be marked.
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(b) Suppose Step 5 is changed to:
For i from p to g doStep6

What is the influence of this change on the algorithm? Explain your answer brieﬂy//

it make 'H\e algm?ﬂam More e“”ec{itz/e,l,;/ and o
wtluence Fo Al result. A

-

(2 marks)

(c) The algorithm is implemented and corapiled into a subroutine in a library. A main program is written
using the subroutine.

(i) What kind of program, code generator, debugger, linker or loader, Suts the executable file of the
main program into the main memory for execution?
( in !(Q r X{
7N

(i1} This subroutine will be linked to the executable file of the main program when the main program
is running. Name this kind of Imkmg method and give one advantage of it.

‘i‘\' Q\t/al ‘{‘«me) lm\‘“‘fj— \/ a Nrod-Yavn

: Lowst codg ™ 17
PYO?«ramm*:v Camn Clﬂdﬂu’_ ’H’le wﬂ-'fab‘{ uin wheh

’H’HL prvgrm ) fun nit g \/

(3 marks)

Answers written in the margins will not be marked.

O

v ————

Answers written in the margins will not be marked.

PP-DSE-ICT 2D-3 3 [Goonothenext page>



Answers written in the margins will not be marked.

£

John writes a program to assist air traffic controllers at an airport to keep track of landing flights. The order
of landing is handled on a first-come, first-served basis. Each flight is identified with a flight number, e.g.
A1. John uses an array, F, to store a maximum of six flight numbers.

() F[i] stores the flight number of the flight that will land in the i-th position. i.e. F [ 1] stores the flight
number of the flight that will land next.

Suppose that initially three flights C3, A1 and B2 will be landing, as shown below:

F[1] 2] F{3] F4] F[5] F[6]
Flight number C3 A1l B2

(i) (1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F below.

v117 | Fi21 | F13] | Fi4] F Fi5] | Fiel

Flight number | A1 B2 20 \/

(2) Then, flight A1 has landed and two more flights, 819 and T20 subsequently, join the queue
for landing. Complete ¥ below.

F[1] | F[2] | F[3] | F[4] | F[5] | F[6]

Flightnumber | 5 2 | Z( | S} T?_,a/

(i) Although the manipulation of F above is straightforward, it is not a good algorithm. Why not?
Explain your answer briefly.

each Time -{3[:?,1,‘4. land , # al]l the valwe aS\(
’Hwe queug have ‘{’o chamcé,e,. 1{-13/,4—{: e—\:@ecjci'i&;k/;\.
4

v (3 marks)

Answers written in the margins will not be marked.
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(b) Instead, John uses the following data structure to manipulate the order of landing. Two integer
variables, ¥ and ¥, are used to hold two array indices of F.

Fl1] Fl[2] F[3] F[4] F[5] F[6]
Flight number C3 A1 B2

s After a flight has landed, ¥ [X] will not be re-used. Then, X is increased by 1.

e When a flight joins the queue for landing, ¥ is increased by 1 and its flight number is assigned fo
FiY].

(i) What are the purposes of X and Y in the implementation of the data siructure?
; \
\/\0"‘)‘ [ locate +he locativn o VtSé’Y"“ A rcud s v Le”“‘(“r

. C,()xri:iemdmc)gy
and__faler.

(i) Suppose that, at the beginning flights C3, A1 and B2 are subsequently waiting for landing with
X =1and ¥ = 3.

(1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F, X and Y below.

F111 | F(21 | F[31 | Fr4] | Fpsl | Fl6]
Flightnumber | €3 | A | | B2 2647

w2} e-la]

NS

(2) Then, flight A1 has landed and two more flights, $19 and T20, subsequently join the queue
for landing. Complete F, X and ¥ below.

F{1] | Fl2] | Fi31 | Fi4] | F(5] | Fl6] /
26

Flight number c3 A \ gl S1a | 1204
P
(iii) To determing whether all waiting flights have landed, what condition should be checked?
of (X =)  Then all bva}‘Hn;L -“ig,Hs have | anded.

(iv) What kind of error would occur if another flight E5 joined the queue for landing after T20 in
(b)(ii)(2)?

YU-VI ’hWKQ C(YQY'. \‘.‘_//ﬂ. /\»p L L\,t'\xci’\ vt"]/?& bj, Vi (/”h—d L,YI’E"
b ! (8 marks)

Answers written in the margins will not be marked.
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(c) John wants to develop some new systems to replace the current systems in the airport. Tasks 1,2 and
3 should start after having coliected user requirements (Task 0).

Task Weeks to Description
complete

Task 0 5 Collect user requirements.

Task 1 20 Write, test and debug ATC System for air traffic controliers to use.

Task 2 15 Install display panels for FID System as soon as the programmer starts
working on ATC System.

Task 3 10 Write, test and debug programs for FID System, after ATC System is
completed and the display panels are installed.

(i) Complete the Gantt chart for John below.

o. of weeks
Task 5110 151204 25

Task 0
Task 1
Task 2
Task 3

i
[« A‘i"s‘/ég-:.\ DDC‘;\! ;

oan . /\—_f 2_(1 S e . .
(ii) Which strategy WOUM Johm use? Explain your answer briefly.
. ™
COW+M ug 57"» Pwl oAV, -

AN Ved
move /Hvap one  Ausle  stad %&} t g

(4 marks)

Answers written in the margins will not be marked.
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You are not allowed to add any new variables when answering Question 3. If variables are added, no marks

will be awarded.

Ll

A program is written to emulate the selection of a track in a CD player. When the player loads a CD, the

total namber of tracks will be read and the default track number is 1. Pressing the butions on the player

results in the following actions:

Backward

Forward

When this button is pressed,

the previous track will be played.

When this button is pressed,
the next track will be played.

You are going to write some subprograms with the following variables to emulate the selection of a track.

Variable Description
TrackNum An integer variable to store the current track number
TrackTotal | An integer variable to store the total number of tracks

\(\&(\3 \
\(\“; VL

{a) Suppose the initial track number is 1 and total number of tracks is 13. Write'a }ui@)gram or a class,
LoadInit, to initlalise TrackNum and TrackTotal, and return 1h

reference.

A

0 values using call by

%Tm k \!umb"
3

FTrack Tl U" % \/ /

vo;d LOad.Tm't (nﬂ‘: @TYﬂCkN“M; m't @Tmck lbfql )/%

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(b) Write a function, BackTrack, to return the track number after the Bac * button is p

the current track number is 1, it remains unchanged. TrackNum sho be passed to this ﬁmctm
using call by value. wssing  Povameter | /
N . /
it Back Track d\{ -
\'X: CT!’O.CkN Um == 1) Y‘C‘kmn gﬂ.a(kN Um

ele return TrackNam -1

3

(3 marks)

(¢) Write a function, NextTrack, to return the track number after the ‘Forward” button is pressed. If the
next track number exceeds the total number-of ; Tac ris set to 1. TrackNum and
TrackTotal should be passed to this f@o‘n using call by value. >
FIFRie o~
int NexﬂcTraLD@\{

it (& Trqck?\}um == Trac
else return Track Nu

b

o')ml) re{um l ’

(2 marks)

(d) A new button, ‘Shuffle’, is to be emulated. When it is pressed, a track number will be randomly
selected from I to TrackTotal.

A given function, myrand, without arguments can be called to return a random number r, where
0<r<l.

Write a function, shuffle, to emulate the ‘Shuffle’ button. TrackTot should be passed to
shuffleusimgeallby vahe , _ oni§ finny paamlees

4..’—

it ghume{é

7 ; g
return it (w mym@ Track ‘[a'{'ﬂt)/% 1
}

Answers written in the margins will not be marked.

(2 marks)

Answers written in the margins will not be marked.
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(e) There should be a test plan to test the function written in Part (b). Suppose the total number of tracks
is 13. For each of two different scenarios, snggest a test value and state the expected results.
/7

(1) Test value: Q— / .
I

Expected result:

(2) Test value: l / ]

Expected result: \ /

(2 marks)

(f) Suppose the program is written in an object-oriented programming language. The following class
diagram represents button objects.

Button
[ ButtonName) |
/ Private ButtonPressed()
/ Public ButtonCheck ()

e A

(i) How many methods are there in the class? 2 / -
o - - P V.
(ii) State the attribute of the class.\ ressed and ( ec[z. )

(iii) What is the class name? butto, /

‘/ (3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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[Java version]

Line Content

1 |static int unitsConsumed;

2 istatic void usage (String clientNum, int curReading) throws IOException ({
3 boolean clientFound:

4 String ClientST, accNum, accReading;

5 int accValus;

6

7 BufferedReader infile = new BufferedReader (new
8 FileReader ("gas.txt")):;

9 ClientST = infile.readLine():;

10 clientFound = false;

11 while (!clientFound) ({

12 accNum = ClientST.substring(0, 6);

13 accReading = ClientST.substring(6, 10);:

14 if {clientNum.compareTo (accNum) == 0) {

15

16 unitsConsumed = curReading - accValue;
17 clientFound = true;

18 }

19 ClientST = infile.readline();

20 }

21

2 11

(a) (i) Iris known that the last digit of accNum is a check digit. What is the purpose of this check

digit?

To wmake swe  dheve iy no ’mvh’f/.//'ham'\”"m"
f s

arrov . =~

(i) . In terms of scope, what kind of variable is declared from Line 3 tc Line 67
\’MZ:» varible

(iii) 'What is the purpose of clientNum in calculating the gas consumed?

To store the ai%Wk?M%zel/- 1o be
4444,. mlcd:ﬁd, /

(iv) What is the purpose of clientFound in calculating the gas consumed?

To _determine wh/s""H\e" the. g cteHﬁ have been

Lound or 4ot

(v)  InLine 13, what operation on accReading should be carried out?

accNalve = Gec RCWITM,{@%IDW + Q,,dv\eao{inq_):\] *‘00 sl

qce Y\eﬂ\i’mt;,):j,] ¥ |0 (Va ccReaA?ﬂ}E;] / (5 marks)

Answers written in the margins will not be marked.
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Answers writlen in the margins will not be marked.

(b)

(©)

(d)

(e)

The gas meter reading of the client with the account number 678900 in the current month is 0012.

(i) Suggest a problem that might be caused by the statement in Line 16.

Hf return hveg,q'flift 'valué;

"

(ii) Insert an IF statement after Line 16 to solve this problem.

it (unid Congumed < o)%fmmﬁmﬁmﬁww

upit Consume d = Iﬂ’am‘t Cosumed, -+ ’090/0;

L/ (3 marks)

Write a program statement in Line 21 to perform a proper file handling operation.

Lclose ('m-{‘-.le) ;v//

{1 mark)

The while loop might become an infinite loop. +
NS

() Why?  “o— "H’Ja'f cliewt w accound Wumberﬂ LM/M -FII(

(ii) Rewrite the first line of the while loop to prevent this problem.

while (C!cliond Foysg )X (nfile 1=Eor ) ¥

N / N4 (3 marks)

The gas company has decided to replace the old system with a new system. A team of three members
is responsible for developing the new system, as shown below:

- a project -m‘anager (PM);
. a system analyst (SA); and
. a programmer (P)

Match the major duties with the team members. The first one is an example.

Major duties Team member
Assign resources and roles to members of the development team. PM- P
Collect user requirements and write the user requirement specification. 9 A /
Set essential milestones of the development plan. ? ]\’\ /
Code the program and carry out testing. Y e
yd
(3 marks)

END OF PAPER

Answers written in the margins will not be marked.
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J

h
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Answers written-in the margins will not be marked.

PP-DSE-ICT 2D-13 13



H2

Answers written in the margins will not be marked.

Answer all questiens.
1. The following algorithm processes an integer array, M, with indices from 1 to n.

Step 1: Initialise each element of M with a value equal to its index.

Step2: p ¢ 2 .

Step3: While p* £ n do Steps4to7

Step 4: q € integer partof (n/p)
Step 5: For i from 2 to g doStep6
Step 6: - M[i * p] € 0

Step 7: p€p+1

Suppose n =16, The content of M after the initialisation in Step 1 is shown below.

M[1] M[2] M{3] M[4] M[5] M[6] M[7] M[8]
1 2 3 4 5 6 7 8
M[9] M[10] |M[11] [M[12] |M[13] [M[14] |[M[15] | M[16]
9 10 11 12 13 14 15 | 16

(2) (i) By using a loop, write the pseudo-code for Step 1. /
r) -
Yegdd For L fom 1 b n fop 12

Step.d 2 MLLT & L s

(i) Fill in the content of M after each of the first two passes of the loop in Step 3.

First pass
M[1] M[2}; M{3] M{4] M[5] M[6] M[7] M{8]

1 2.1 31 0| ¥ ol 1] &
M[9] M[10] | M[11] | M[12] | M{13] | M[14] | M[15] | M[16]

gl ° | 1 13 o 5 ,

&

Second pass
M[1] M[2] M[3] M[4] M[5] M[6] M[7] M[8]

1 DX L O b ) 4 =
M[9] |'M[10] | M[11] | M[12] {M[13] | M[14] | M[15] | M[16] /

o o gll| o 1y o 0'9/

(iti) How many times will the loop in Step 3 be executed? ) /

Answers written in the margins will not be marked.

(iv) List all the values of g inf]uence when the loop in Step 3 is executed.

1.5 4

(v) Study the pattern of values of M in (a)(ii). What is the purpose of the algorithm?

\:‘W\A ’HAL pyiing. 1’\\/\\1«\7@\ \OQJ(A»@M 1 ol AN / |
\ o / (10 marks)
(s L) '

Answers written in the margins will not be marked.
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(b) Suppose Step 5 is changed to:
For i from p to g doStep6
What is the influence of this change on the algorithm? Explain your answer briefly.

Hoopill ot vudine o4 o f@&m Lot (shile

L\hvﬂm ‘i’ Gume bosult.  (Buse, p_i @\‘W\a& lc\vaw
) /%W

a-'- .

(2 marks)

(c) The algorithm is implemented and compiled into a subroutine in a library. A main program is written
using the subroutine.

(i) What kind of program, code g érator, debugger, linker or loader, puts the executable file of the
main program into the main pfemory for execution?

ol

(ii) This subroutine will be linked to the executable file of the main program when the main program

0““(_ ‘ is running. Name this kind of linking method and give one advantage of it.

A
3\,~¥‘“‘) L\J@m&é S \QX Hhe Doy £ sl e /Emcf,ans

(Mo A bota_d_ A el tho wwé ol
7/L%Q.

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked,

John writes a program to assist air traffic controllers at an airport to keep track of landing flights. The order
of landing is handled on a first-come, first-served basis. Each flight is identified with a flight number, e.g.
A1. John uses an array, F, to store a maximum of six flight numbers.

(a) F[i] stores the flight number of the flight that will land in the i-th position. i.e. F[1] stores the flight
number of the flight that will land next.

Suppose that initially three flights C3, A1 and B2 will be landing, as shown below:

Fil] F[2] Fi{3] Fl4] F{5] F[6]
Flight number C3 At B2

(i) (1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F below.
/'

F[1l] | F[2] | F[3] /}([4] F[5] Fie6]
Flight number | A1 Pr| 2 (’/

(2) Then, flight A1 has landed and two more flights, $19 and T20 subseduently, join the queue
for landing. Complete F below.

-

Fi1) | F[2] | F[3] | F[4] | EJB] | Fi6]
Flight number | B3 b L S ﬂ Ts /

(ii) Although the manipulation of F above is straightforward, it is not a goo algorithm. Why not?

Explam your answer briefly. &l

l/\mi’f repliee ’H}\& Slommort

{,J/ltd/\ uv;‘” ) ’hsum . /0{' ,,4

Ly ﬂ]ﬁh’(s M;LEL

A / b mmfﬂm
J

Answets written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers writlen in the margins will not be marked.

(b) Instead, John uses the following data structure to manipulate the order of landing. Two integer
variables, X and Y, are used to hold two array indices of F.

@)

F[1] F[2] F{3] Fl4] F[5] F[6]

Flight number C3 A1 B2
ey =S

After a flight has landed, ¥ [X] will not be resused. Then, X is increased by 1.

When a flight joins the queue for landing, Y is increased by 1 and its flight number is assigned to
FlY].

‘What are the purposes of X and Y in the implementation of the data structure?

:[K Pﬂﬂf\fxw + n’d/ v”\& [,CLS”( %fk ‘H/LL {ll/.bueue.

(i)

(iif)

Suppose that, at the beginning flights C3, A1 and B2 are subsequently waiting for landing with
X =1and ¥ = 3.

(1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F, X and Y below.

£[1] F(2] F[3] Fl4] F[5}) | F[6]

Flight number { : C3 Kl B Z(

- )

(2) Then, flight A1 has landed and two more flights, $19 and T20, subsequently join the queue

for landing. Complete F, X and Y below.

F[1] Fl[2] F[3] F[4] F[5] F[6] /

Flight number C3 A I‘L S ﬁ T&c y.
g

-3 E:J/

To determine whether ail waiting flights have landed, what condition should be checked?

X5 VY \

(iv)

What kind of error would occur if another flight E5 joined the queue for landing after T20 in
(b)Gi)(2)?

Rudthe ener , (ause ‘1%/1& e o 3] dﬂjﬂr\&‘(

(8 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written iri the margins will not be marked.

(c) John wants to develop some new systems to replace the current systems in the airport. Tasks 1, 2 and
3 should start after having collected user requirements (Task 0).

Task Weeks to Description
complete

Task 0 5 Collect user requirements.

Task 1 20 Write, test and debug ATC System for air traffic controllers to use.

Task 2 15 Install display panels for FID System as soon as the programmer starts
working on ATC System.

Task 3 10 Write, test and debug programs for FID System, after ATC System is
completed and the display panels are installed.

(i) Complete the Gantt chart for John below.

0. of weeks
Task 5| 10] 15| 20] 25| 30|35 401 45 50
Task 0
Task 1 L2 R, < b
Task 2 2.2
Task 3 N7z 2

/4

(ii) Whick strategy of systems conversion should John use? Explain your answer briefly.

L//hlm éimdﬁ St e 1oholy Sustunn Th e ngght e caise
\4 e ?ar{ A “H\Q\ &Irpa’r{ not lzuﬂ:j Shms g\js('gm,f't

ey Cowsn & V{b\glmm

Bl tonvesmn ;)

(4 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

You are not allowed to add any new variables when answering Question 3. If variables are added, no marks
will be awarded.

3. A program is written to emulate the selection of a track in a CD player. When the player loads a CD, the
total number of tracks will be read and the default track number is 1. Pressing the buttons on the player
results in the following actions:

Backward Forward

‘When this button-is pressed, ‘When this button is pressed,
the previous track will be played. the next track will be played.

You are going to write some subprograms with the following variables to emulate the-selection of a track.

Variable Description

TrackNum An integer variable to store the current track number
TrackTotal | An integer variable to store the total number of tracks

(a) -Suppose-the initial ttack number is 1 and total number of tracks is 13. Write a subprogram or a class,
LoadImit, to initialise TrackNum and Tra€kTotal, and return the two values using call by
reference. ' 1

Prb&%ﬁ; LeadTnit ( Mmgkl\\um : Ihjfajer, % TrackTetu) - zﬂ’{ﬂjm )i
l’}\ .
Trock Ny - = i;‘/ -‘

Teack Tal =+ 13) /

end,

(3 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

(b) Write a function, BackTrack, to return the track number after the ‘Backward’ button is pressed. If
the current track number is 1, it remains unchanged. TrackNum_should be passed to this function
using call by value.

Pt Bk T (Trckblun - Tyhtlr) - Tk

bes;
ej;z(Traa\anM = 1) Ty/

gﬁck‘[m\c‘; ::i '.

Q(SQ B&Q‘L TYN‘{%\ W\ f ’IY&C(CNMW\ '\17/

g@‘%

(c) Write a function, NextTrack, to return the track number after the “Forward’ button is pressed. If the
next track number exceeds the total number of tracks, the track number is set to 1. TrackNum and
TrackTotal should be passed to this function using call by value.

Funckon Ned Tack { Track Nuwm, Track Ttel = Tdstn) -+ Tntgor ;
v

(3 marks)

n
Ti TWMLNVLM : TFCAL&T | Han
NefTack = 1

@lk, j NQ%’HWL[Q e Tyﬂ.L{LNumﬂ;
‘@VLC(/‘ _

(2 marks)

(@) A new button, ‘Shuffle’, is to be emulated. When it is pressed, a track number will be randomly
selected from 1-to TrackTotal.

A given function, myrand, without arguments can be called to return a random number 1, where.
0<r<l.

Write a function, shuffle, to emulate the ‘Shuffle’ button. TrackTotal should be passed to
shuffle using call by value. . /

FlAVlC‘fFK)/\ gl’“"’g'e(/l—f @(LTO/{'GJ : Zn-tfj@, ) = j%}
begm 3
ghallle = Trunc (mend () & oo Totel) $47

(2 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(e) There should be a test plan to test the function written in Part (b). Suppose the total number of tracks
is 13, For each of two different scenarios, sugg67 test value and state the expected results.

(1) Testvalue: \()3

Vi

Expected result: ‘D\ /

(2) Test value: | /
J

Expected result: \ /
/ (2 marks)

() Suppose the program is written in an object-oriented programming language. The following class
diagram represents button objects.

Button

[‘ButtonName / |
— N
Privat® ButtonPressed{()
Public ButtonCheck ()

(iii) What is the class name? /P}/f(“ksy\ /

(3 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

[Java version]

ey
W

B PO DO e bt bk o et bt
N*;-'O\DOO\EO\UI—h

Line Content

1 |static int unitsConsumed;

2 |static void usage (String clientNum, int curReading) throws IOException {
3 boolean clientFound;

4 String ClientS8T, accNum, accReading;

5 int accValue;

6

7 BufferedReader infile = new BufferedReader (new
8 FileReader ("gas.txt")):

9 ClientST = infile.readLine()};

10 clientFound = false;

i1 while (!clientFound) {

12 accNum = ClientST.substring(0, 6);

accReading = ClientST.substring(é, 10);
if {(clientNum.compareTo (accNum) == 0) {
unitsConsumed = curReading - accValue;
clientFound = true;
}
ClierntST = infile.readLine();
)

i Partic) i

(@

(i) Itis known that the last digit of accNum isa check digit. What is the purpose of this check
digit? 4
s

o provet  witstged ’H*L 0.0L Wt /@w.
4 . N \/

(i) Interms of scopé, what kind of variable is declared from Line 3 to Line 67

locm\ V"\Y‘l‘ll‘lj(ﬁ .

(iii) 'What is the purpose of clientNum in calculating the gas consumed?

T gare Hheolaets ot _number. sl
N

boud.

(iv) What is the purpose of clientFound i ing the gas consumed?

T ched A M\ mm&[ Lnd oued &Awl@u e

(onsrame .

(v) InLine 15, what operation on accReading should be carried out?

onvend l‘m"’\ QX'W\( o (}\{’QL\U” pund Home. '{'Lmh{{ M_eebhe

(5 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be tharked.

(b) The gas meter reading of the client with the account number 678900 in the current month is 0012.

(i) Suggest a problem that might be caused by the statement in Line 16.

VMu )"Q‘i’bﬂ"}'\ b Renpfig \/tLIIAZ/
J J /

(ii) Insert an IF statement after Line 16 to solve this problem. /

1B pec\ile wape&gﬂq Hlum

7

ik (onsumed : = CV\YP\QAA’M +}°)4 sccValies

(3 marks)
{c) Write a program ?gtefn&} Line 21 to perf
C\DSQ& Cious‘% )3 \yﬁn .

(d) The while loop might Decome an infinite loop.

@) Why? ﬁ ’Hu GCCound hber hued 4 )am Guvch %, 3%r

) N G le e [op
(ii) Rewrite the first line of the whide 109p to prevent this problem

hils (v Choutfindl) sd (it _eshlondlet) ds
| o

(e) The gas company has decided to replace the old system with a new system. A team of three members
is responsible for developing the new system, as shown below:

(3 marks)

o aproject nianager (PM);
. a systemranalyst (SA); and
° a programmer (P)

Match the major duties with the team members. The first one is an example.

Major duties Team member
Assign resourcés and roles to members of the development team. PM /
Collect user requirements and write the user requirement specification. g ﬁ(
Set essential milestones of the development plan. j%
Code the program and carry out testing. P /
(3 marks)
END OF PAPER

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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Answers written in the marging will not be marked.

M1 ¢

Auswer all questions.
1. The following algorithm processes an integer array, M, with indices fom 1 to n.

Step 1: Initialise each element of M with a value equal to iis index.

Siep2: p € 2

Siep3: While p® £ n doSteps4to7

Step 4: g € integer part of {n/p)
Step 5: For 1 from 2 to g doStepé
Step 6: M[i *p] €0

Step 7: p€p+1l

Suppose n = 16. The content of M after the initialisation in Step 1 is shown below,

M[1] M[2] M[3] M[4] | M[5] M[6L M[7] M[8]
1 2 3 & 5 /6 7 8
M[S] | M[10] {M[11] |M[12] |M[13] | M[14] |M[15] | M[16]
5 | —36~ 11 12| 13 14t 5

(& @ By using & loop, write the psendo-code for Step 1.

=t ndo

ML&l = 17 s

(if) Fill in the content of M afier each of the ikn'/st two passes of the loop in Step 3.

First pass

M{1] | M{2] | M[3] | M[4] | M[5] | M[6] | M[7] | M{8]

[T 2 D] X T o ) O

M[9] | M[10] § M[11] | M[12] | M[13] | M[14] | M[15] | M[16] |

4101 01 01RI0] ] O

‘ : Ve

Second pass

M[1] | M[2] M[3] | M[4] | M[5] | M[6] M[7] | M8}

(1 2132101 X1 ol Jd

M[9] [ M[JIO] | M[11] | Mf12] | M[13] M[ll}] M[15] | MI¥6]

Q1010 190413 0 I\

(i) How many times will the loop in Step 3 be executed? ]/\ oo _6 A fm(LQ/

(iv) List all the values af/ g In sequence when the loop in Step 3 is executed.

&5 Y

(v) Study the pattem of values of M in (g)(ii). What is the purpose of the algorithm? .

wD mé, U\O WrW\P NNEAS. T Yan M/é\\(m\l

(10 fmarks)

Answers writien in the margins will not be marked.
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;\ ‘ Please stick the barcods label here.

S G\t 5

Answers written in the margins will not be marked.

FRT O\ '
{b) Suppose StgpSischanged to: Z% ‘60 L(/

For i from p to g doStep6

W}@: is the influence of this change on the algorithm? Explain your answer briefly. /
Can_be more dastor fo£ind The produck nunbéf and.no
cegt to fnd eg XN in For Thon 20 2o
Slep b thet will nél, xepeat  in .{\Far > from
560 % b Sep b7 | Vil

(¢} The algorithm is implemented and compiled into & subroutine in a library. A main program is writien
using the subroutine.

() What kind of program, code geg&é)r, dgb%% Tinker or loader, puts the executable file of the
main progiam into the main memory for execution?

NELK,
/

(i) This subroutine will - the executable file of the main program when the main program
is running, Name this limdoi aﬁmd and give one advantage of it.

Lf Ny U\’) u, ,
VA

(3 marks)

Answers written in the margins will not be marked.

Answers written in the marging will not be marked.
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Answers written in the matging will not be marked.

2. John writes a program to assist air traffic controllers at an airport to keep track of landing flights. The order
of landing is handied on a first-come, first-served basis. Each flight is identified with a flight number, ¢.g.
A1, John uses an array, F, fo store a maximum of six flight numbers,

(a) F[i] stores the flight number of the flight that will land in the i-th position. i.e. F{1] stores the flight
number of the flight that will land next.

Suppose that initially three flights C3, A1 and B2 will be landing, as shown below:

FI1] | P[2] | F[3] { ¥[4] | F[5] | F[6]
Flight number C3 Al B2

(D (1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F below.

FI1] | Fl2] | F3) | ¥41/] FI5] | Fi6]
Fightmmber | A1 | R2| 26.] / \

(2} Then, flight A1 has landed and two more flights, $19 and T20 subsequently, join the queue
for landing. Compiete ¥ below.

FI1] | Fi21 | Fi3] | Fi4] | Fi51 | FL6] \

Flight number B], Z__é : S\Q To0. /
N 7
(ii) Although the manipulation of F above is straightforward, it is not a good algorithm. Why not?

Explain your suswer briefly.
There. are F u/a\m dhange Thel can’t

Count, ir\(m\/ d\aﬂ\/ 9\ n{:wmc sy\‘s’féﬁ‘ﬂl}ﬁ
@u@m’v ou\i :

{3 marks)

Answers writien in the margins will not be marked.
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~ Answers wrilten in the marging will not be marked.

C/ \/ S((/ b Q IA{J@J\L Please sfick the barcode label here.
Aok 5 :

e/
O\ G;Qiy\ \6{’

\\'\

(b) Instead, Jobn uses the following data structure to manipulate the order of landing. Two integer
variables, ¥ and Y, are used to hold two array indices of F.

i1} | w{2) | F[3]1 | F[4]1 | FI5] rle]
thhtnmber C3 At B2

e

o  After a flight has landed, F[X] will notbe re-used, Then, X is increased by 1.

¢ When a ilight joins the quene for landing, Y is increased by 1 and its ﬂ:ght numbe.r is assigned to
FIYI1.

(i) Warcthepmposes of ¥ and Y inthe implementation of th¢ data structure? )
3¢ " the head o The @uza ond Btk |3 2
'\’ﬁ(\ s“P the qeNe,

(i) Suppose that, at the beginning ﬂlghts C3/( 1 and B2 are subsequently waiting for landing with
X=1and ¥ = 3.

(1) Flight C3 has landed and flight Z6 joins the queue for landing. Complete F, X and ¥ below.

Fii1l | Fi23 | F13]1 | FI41 | F{¥l | Fié]

Fightmumber | €3 | R ] | 2| 26
X= Y=‘/M

v

(2) Then, flight A1 has landed and two more flights, $19 and T2, subsequently join the queue
for landing. Complete F, X and Y below.

F[11 | F{2] | F[3] { F{4] | F[S] | F[6]
Figmabe | 03 | N[ | B2 Zé. S
NS =

e’
(iif) To determine whether all waiting flights have landed, what condition should be checked?

.Qﬁgdé*_;ﬂiﬂ__x“ Om& \(M

(iv) What kind of error would occur if another flight E5 Jomcd the queue for landing after T20 in
OEDE)?

The_

Answers written in the margins will not be marked

@

O

(8 -m;rks)

Answers written in the margins will not be marked.
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(¢) John wants to develop some new systems to replace the current systems in the airport- TaSks 1, 2'and
~3should start afier having collected-usertequirements (Fask-03.

Weceks to I
Tesk complete Description
Task 0 5 Collect user requirements.
Task 1 20 Write, test and debug ATC System for air traffic conirollers to use.
Task 2 15 Install display panels for FID System as soon as the programmer starts T
working on ATC System. D \
Task 3 10 Wirite, test and debug programs for FID System, after ATCLSystenr is
“gompleted-and-the display panels-are installed:y
2/ \
() Complete the Garit chart for John below. "{0\&)\4 })y
0. of weeks o
Task 5]101 1512025130} 35[]40)45] 50
Task 0
Task 1
Task 2
Task 3

(ii) ‘Which strategy of systemss conversion should

_‘__hﬂ heuld uge
AC 4

hn use? Explam,your answer briefly.
Cylem, LT (s beaus
sCem bt Aindped The gysteom

' oprlier 'HAM \’J/D gl%f@m

c\o xld{.@ﬂ\?m&\‘

{4 marks)

Answers written in the marging will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

Vou are not allowed fo add ary new variables when answering Question 3. If variables are added, no marks

will be awarded.

3. A program is written to emulate the selection of a track in a CD player. When the player loads a CD, the
total number of tracks will be read and the defaf track” fumbeR is~13 Pressing the buttons on the player
results in the following actions:

Backward Forward

‘When ﬁns&:utton is pressed, ‘When this bution is pressed,
the previous® trackiwill be played. the next track will be played.

“fisTeid

You are going to write some subprograms with the following variables to emulate the selection of atrack.

Variable Description

TrackNum An integer variable o store the current track pumber

TrackTotal | Animteger variable to store the total number of tracks

{a) Supposvfh//—\ mgnétotal number ofancks ‘ng{%/ﬁte afsuhprogradt or a ciass,
LoadI e Track the two va]ues using Gall byd

Jeference?

QSch -

TrackNum == \/

end;

raceéu,re, Leadinet &ar Tmck Nwn  TrackTs A% ‘“TQSM;
Y

Track fékl =13 \/"'

Answers written in the margins will not be marked.

D

(3 marks)

Answers written in the margins will not be marked.
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(b) Write a function, Back?® 1o return the track number after the ‘Backward® bution is pressed. If
the current track number it remains unchanged. TrackNum should be passed to this function

using ¢all by vatuey
gpmcaduce BackTreck ClackNum: wleger)>
1M >

&\Q . N&W‘\ = Y

han \rzi@‘\)]\hm Nt { SN

Qlse - lrackNum 2 = U
U

@ﬂ&}

(3 marks)
(¢) Write a fimction, NextTrack, to return the track number after the “Forward’ button is pressed. If the

next track momber exceeds the total number of fracks, the frack number is set to 1. TrackWum and
TrackTotal should be passed to this function usingZallby values

?m&m«:& NettTrack CrackNum (m&{uf&{%ﬁg@f)?

E@.{f no_
(/rcc@_i\) um = mok UJC“»\
‘H\GA’\ . oum S — {”
@BQ .Tra Num <= (reckeNum -

(2 marks)

(@ A new button, ‘Shuffle’, is to be emulated. When it is pressed, a track mumber will be randomly
selected from 1 to TrackTotal.

A given function, myrand, without arguments can be called to return a random number 1, where
0<sr<li,

Write a finction, shuffle, to emulate the ‘Shuffle’ button. TrackTotal should be passed to
shuffle usingcall bz '_almaﬁ

—C\mdbmn S}‘MW& CLF Ock/(ﬁ@‘ N mfeg%’ ) mTQ,CgQX‘

h{%;é Lok m&(o@b{,

{2 marks)

Answers written in the margins will not be marked.
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(e) There should be a test plan to test the function written in Part (b). Suppose the total number of tracks
is 13. For each of two different sc i6s, suggest a test value and state the expested results.

(1) Testvalue: _S - -
Expected result L+ - /
(2) Test value: | yd ]

Expected result:

: > (2 marks)
() Suppose the program is written m\an object-oriented Frogramming language. The following class

diagram represents button objects.

, /

Button

LB;}:‘e‘een{\})ame ] .
: B

/ !
é{%ge uttonPressed()
C ubl i) uttonCheck (}

B

(i) How many methods are there in the class? } - )
[ no. «
@) State the atiribute of the class. _{:Q Y QQ_% n QO ‘P\A}’\CW
=l / AN

(iii) What is the class name? __ A iSerte
- ]\ (3 marks)

0
( QhC&OW\ LQ)B) 2

Q/\/\Sq

Answers written in the margins will not be marked.
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[Fava version]
Line Content
1 |static int unitsConsumed;
2 lstatic void usage (String clientWum, int curReading) throws IOException {
3 boolean clientFound;
4 String ClientST, accNum, accReading;
5 int accValue;
6
7 BufferedReader infile = new BufferedReader (new
8 PileReader ("gas.txt")};
g ClientST = infile.readLinel();
10 clientFound = false;
11 while (!clientFound) {
12 acclNum = ClientST.substring(0, 6);
13 accReading = ClientST.substring(6, 10):
14 if (clientNum.compareTo(acclum} == 0) {
15
16 unitsConsumed = curReading - accValue;
17 clientFound = true;
18 }
19 ClientS8T = infile.readLine({);
20 }
21
22 1

@

() Itis known that the last digit of accNum isa check digit. What is the purpose of this check
digit?

To be cure That The recerd hae &M\/L
— I~

(‘,@Tre[/ﬁ‘%\ |

(i) Tnterms of scope, what kind of variable is declared from Line 3 to Line 67

Toxt, Sonle q,m'ﬁﬁm% and Zrﬁf;;g/\@y,

(i) What is the purpose of clientNum in calculating the gas consumed?

To anfer the. mecout . number af dient € hat.

wnt fo Pind in the {o fle Hhnditie o
?fOG?A’«\TQ«

(iv) What is the purpose of clientFound in caloulating the gas consumed?

To ehgure Dot The veorecd T ha foclph 1o
jj_w\}\,\/ oA cun ‘e GJ(@? 10 o Q{’e/%g\\g ,

(v) InLine 15, what operation on accReading should be carried out?

Tater the snstme0aReling e thx_ybridlled

o¥ Gerbbakigy - S

Answers writien in the margins will not be marked.
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(b) The gas meter reading of the client with the account number 678900 in the current month is 0012.

(i) Suggest a problem that Imql_l. t be caused by the statement in Line 16.

/}\e‘ mn%Q W . everr_run th ﬁﬁdjﬁ/J\(L@

cujé‘%é

(i) Insert an IF statement afier Line 16 to solve this problem.

2r 7(

(3 marks)
(c) Write a program statement in Line 21 to perform a proper file hafidling operation.

et edn (nits Copum

(1 mark)
(d) The while loop might become an infinite loop.

o iy I & b the rerad con't £d, e (antFowﬂ ciocsn/'t

() ?\ the. first line of the while loop to prevent this problem. Iwmsq tdr ‘(’ i

e d,@hﬁt{ﬁ‘%/éf-

(¢) The gas company has decided to replace the old system with a new sysiem. A team of thres members
is responsible for developing the new system, as shown below:

(3 marks)

. a project manager (PM);
) a system analyst (SA); and
° a programmer (P)

Match the major duties with the team members. The first ope is an example.

Major duties Team member
Assign resources and roles to members of the development team. - PM /
Collect user requirements and write the user requirement specification. S(Pg/\
Set essential milestones of the development plan. 9{?‘ )g
Code the program and carry out testing. P -
(3 marks)
END OF PAPER

Answers written in the margins will not be marked.
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Button

[ ButtonKame ]

Private ButtonPressed ()
1 public ButtonCheck()

/
() ERENEFSIREAE? Z*@ //

oy mmEEneBe - Pogsed
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« BEUE - %M@&E%ﬁiﬁi%é@

[Java BRE]
17 5% - AE
1 static int unitsConsumed;
2 static void usage (String clientNum, int curReading) throws IOException {
3 boolean clientFound;
4 String ClientST, accNum, accReading;
5 int accValue;
6
7 BufferedReader infile = new BufferedReader {new
R FileReader ("gas.txt"));
9 ClientST = infile.readLine();
10 clientFound = false;
H while (!clientFound) {
12 acclum = ClientST.substring(0, 6);
13 accReading = ClientST.substring(6, 10};
14 if (clientNum.compareTo{accNum) == 0y {
15 (a)) &
16 unitsConsumed = curReading - accValue;
17 clientFound = true;
18 }
19 ClientST = infile.readLine();
20 1
g; _(ﬂ) i
¥ -

@ () B& acchum BEZH—EERMLRBEHN SEEBERMAERTE?

TSRV ANE N Y

@) ER{EHR scope) TE * TEfTH 3 E6 BN EERMERE Y
£ 5
VA }

(i) clientium EFHEHERBERTHEFA?

A2 B kS BA Y Y VENY A 3
ﬁ“ﬁ%ﬂgiﬁﬂﬂéLzﬂ”s / N\

(iv) clientFound ZEHHEFHEREHEER?

%ﬁi%%é%ﬁ%)ﬁﬁk/”

v ETHE IS5 E# accReading E{T{TER{F 7

ACCW”"T = g\ IMC\)\

e

G m)

ERBRUAGEE  BTTFFHA-
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I.1c

Answer all guestions.

1. The following algorithm processes an integer array, M, with indices from 1 io n.

Step 1: Inifialise each element of 1 with 2 valoe equal to its index.
Step2: p € 2
Step3: While p? < n doStepsdin? l
Step 4: q & integerpattof (n/p) 2/! ne [é
Step 5: For i from 2 to g doStep 6 -
Step 6: Mii * p] € 0 !
Step 7: pE€Ep+l g‘

J-i‘

Suppose n =16, The content of M afier the initialisation in Step 1.is shown below.

MI1y | M[2] |M[3] |M[4] [M[5) |[M[6] |M[7] |M[8]
1 2 3 4 3 6 7 8
M[S] MI10] §M[11] |M[I2F |M[{13] [ M[14] [M[15} | M[{l6]

9 10 11 12 13 14 15 16

@ ) ByusingaWthepseudo—codeforStzpl,.\

ne

T
:
3 7

Be(Mr 1l b o d /j.
N A

(i) Fill in the content of M after each of the first two passes of the loop in Step 3.

Firstpass/ v - /

I{\I}J _M[2) | M[3] | Mid] M[5] | M[6] | M{7] | M[8]

2|1 31915 1 0116

Mi9] |M[10] |M[11] | M[32] | M[13] M[14] | M[15] | M[16]

N/ fe | L0 i3] /1S |0

M[17 | M[2j | M[3] | M[4] | M[5] | M[6] | M[7] | MI8]

o | o |0 | |9 |71 8

1 M[91 | M[10)} | M[11] | 3{12] | M[33] | M[14] | M{15] | M[16]

O ljo 11 T oli31i1%[M |0
(ifi) How many times will the loop in Step 3 be executed? \Q
(iv) List all the values of g i encevmanmeloopm&epﬁsé{c;m
[.2.3.4/"

(v) Study the pattern of vatues of M in (2){F). What Is the purpose of the algori

(10 marks)

Answers wriltet in the marging will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

(b} Suppose Step 5 is changed to:
For i from p to g doStepb

What is the influence of this change on the algorithm? Explain your answer briefly.

B il be sire Fhe_nurbor midl incude () an?/vﬁ\

(2 marks)

(c) The algorithm is implemented and compiled into a subroutine in 2 h'brary A main program is written
using the snbrontine.

(i) What kind of program, code generator, debagger, linker or Joader, puts the executable file of the
main program into the main memory for execution?

The J
/

(i) This subrontine will be linked to the executable file of the nain program when the main program
is running. Name this kind oflmkmgmethod anﬁgweoneadvamageofn.

Phitnsse. s bringing_and 3@%4!@%% o8 prafess };@‘ 5
i Q@;&&fa\ will roifer Fo L:Hq.

4

(3 marks)

Answers written in the margjns will not be marked.
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S

John writes & program to assist air traffic confrollers at an airport to keep track of 1anding flights. The order
of landing is handled on a first-come, first-served basis. Each flight is identified with a flight sumber, e.g.
AA. Johm uses an array, F, to store 2 maximum of six flight numbers.

(2) F[i] stores the fiight number of the flight that will land in the i-th position. i.e. ¥ [1] stores the flight

tumber of the flight that will land next.

Suppose that initially three flights C3, A1 and B2 will be landing, as shown below:

F{1] | Ff2] | F[3] | F[4] | F[3] | F[6]
| Flight mmmber | €3 At B2 i

(® (1) Flight C3 has landed and flight Z6 joins the quel:l; for landing. Complete F below.
F[1] | F[2] | F[3] | F14] | F[53 | F[6]

Fightmmber | A1 | BL | Z6 o

(2) Then, flight A1 has landed and two moare flights, $19 and T20 subsequently, join the queue
for landing. Complete F below.

STIT T 500 [ 71 | FHEL LB | I8l
Flight number B‘)__ %é SH 'T)oJ/

D Alﬁmugl; the manipulation of ¥ above is siraightforward, i is not 2 good algorithm. Why not?
Explain your answer briefly.

L kg 0, e g!%grﬂwm wG{‘cﬁn %hfd@&ﬁx dﬁ:&ﬂm‘?

Sow al] e L gﬁﬁm@wf Jn Sonie_ereom E—Hﬁfe,:s b d'p{D Jame_ )w[!\ng

it e e A clgclin ol bt cone MWM%%@M&@,

(3 marks)

Answers written in the margins will not be matked.

Answers written in the margins will not be marked.
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{b) Instead, John uses the following data structure io manipulate the order of landing. Two integer
varisbles, ¥ and Y, are nsed to hold two amray indices of F.

FI1] Fi{2] 7[3] FI[4) F[5] F[6]
Flicht number c3 A1l B2

»  Afier a flight has landed, FI1X] will not be re-used. Then, X is increased by 1.

s  ‘When o flight joins the queue for landing, Y is increased by 1 and its flight mumber is assigned to
F[Yl.

(i) What are the purposes of X and Y inthe implementation of the dats structure?
Don H: fettbe. number being re—u\j/\anal can letvser buouing o

ey ® [an [V

(i} Suppose that, at the beginning fiights €3, AT and BZaresnbseqﬁeuﬂy waiting for landing with
X=1and ¥ = 3.

~ %, .
COEA .

ata
Y

S I T SO N
{1) Flight C3 has landed and flight Z6-oins the queue for landing. Complete ¥, X and Y below.

X !

Tl [ Fi2i ] FI3L ] Fid1 | Bra T FIe]

Fightmmber | €3 | Al B| Z4

(2) Then, fligit A1 has landed and two moéighis, $19 and T20, subsequently join the guene
for landing. Complete F, X and Y below.

Fil] F[3] | F[4] | FI5] | F[6

- F[2]
Figtmmbr | €3 | Al | B | 2L | 513 |0e
NEEY - :
(iii) To determine whether all waiting flighis have landed, what condition should be checked?
Cheok (X= )i 4o lnrded plone st ard

(iv) What kind of emror would occur if another flight ES joined the queue for landing afier T20 in
(B)(EX2)?

an'ﬁmaé(/ﬁ;‘ AN
/N

-

{8 marks)

RELSFIR

Answers written in the margins will not be marked.
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Answers written in the marging will not be marked.
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Answers written in the margins will not ba marked.

{¢) Johm wants to develop some new systems to replace the current systems in the airport. Tasks 1, 2 and
3 should start after having collected user-requirements (Task 0).

‘Weeks to _—
Task complete Deseription

Task 0 5 Collect user requirements.

Task 1 20 Write, test and debug ATC System for air traffic controllers fo nse.

Task 2 15 Install display panels for FID System as soon as the programmer starts
working on ATC System.

Task 3 10 Write, test and debug programs for FID System, afier ATC System is |
completed and the display panels are installed.

Q) Complete the Ganit chart for John below:

0. of weeks |
Task 51101157201 25130) 35140451 50
Task 0

. Task 1
Task 2 {
Task 3 , {

i) Which strategy of systems conversion shonld John use? Explain your answer briefly.
Commm‘\cd?on\w"r#\ sers because e jyﬁm s o his coclomdp,
Z{ weer floes- /\ﬁk\d*  0ewlogd(s Com meke_chons.

{4 marks)

Answers written in the margins will not be marked,

Answers written in the margins will not be marked.
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Please sfick the barcods labsl here.

Answers written in the margins will not be marked.

Yor are not allowed fo add any new variables when asswering Qnestion 3. If variables are added, no marks
will be awarded.

3. A program is wriiten to emulate the selection of  track in a CD player. When the player loads a CD, the
total number of tracks will be read and the default track number is 1. Pressing the buttons on the player
results in the following actions:

Backward

When this butfon is pressed, 'When this button is pressed,
the previous track will be played. the next track will be played.

You are going to write some subprograms with the following varizbles to emulate tlie selection of 2 track.

| Variable Description
Trackium An integer variable to stors the current frack number |
TrackTotal | An integer variable fo store the fotal numbsr of tracks

ey I S
{(a) Suppose the initial track number is-1 and total nnmber of tracks is 13. Write a subprogram or 2 class,
LoadInit, to initislise Tracklium and TrackTotal, and return the two vaies using call by

reference.

Answers written in the margins will not be marked.

el (e Bl))\ /

e, Trecklon 1= ()
writeln KTFAM‘AA\)}

4

(3 marks)

Answers writien in the margins will not be marked.
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Answers written in the margins will not be marked.

(b) Write 2 function, BackTrack, to retum the track number after the “Backward’ bution is pressed. If
the current track mumber is 1, it remains unchanged. TrackNum should be passed to this fimction
using call by value,

we. BoclJrack
ché‘)a Tmckﬂm@ | ther wit lf'\ [delﬂm)}

dse

TeedNwn = Toaddipm — |
witiein %Q\\@J

ert

Tredthon 1T Treck Powtl (3 marks)

(c) Write a fimction, NextTrack, to-retumn the track mummber after the “Forward” button is pressed. If the
next track number exceeds the total mumber of tracks, the track mumbrer is set to 1. Prackfium and
TrackTotal shouldbe p_isselﬂ to this fimction using call by vatue:

o Tmok}\}m e
eke_ wriffdn LT
et

(2 marks)

(d) A new button, “Shuffle’, is to be emulaied. When it is pressed, a track mumber will be randomly
selected from 1 to TrackTotal.

A given function, myrand, without arguments can be called to Tetwrn a random number 1, ‘where
f<r<l.

Write a function, shuffle, to emulate the “Shuffle’ bution. TrackTotal shonld be passed to
shuffle using call by value.

Frocedmc{ shwfiles
i) o Teddila do
TrackTelal = TraddTsled ~ |

(2 marks)

‘Answers wrilten in the margins will not be marked,

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

(¢) There shouid be 2 test plan to test the function written in Part (b). Suppose the total number of tracks
i513. For each of two different scenarios, suggest a test value and state the expscted results.

(1) Test value: 5 /
Expected result: L}‘ /
(2) Test value: j. / v

Expected resuli: 1 / i

(2 marks)

{9 Suppose the program is written in an objesi-oriented programming language. The following class
diagram represents bution objects.

Button

[ Buttoniame |

Privste ButtonPressed()
Public ButtonCheck()

e

) Bow many methods are there in the class? 2—
(i) State fhe atiribute of the olass. _When Baflan 1 2“?@&0@4‘.: i,,mgf in Mg}\(\stw‘%'/
2
(i) What is the class name? B&KH‘/L
/ (3 marks)
s

Answers written it the margins will not be marked.

N

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

[Fave version]

Line Content

i |static int unitsConsumed;

2 |static void nsage{String clientNum, int curReading) throws IOException {
3 bocolean clientFound;

4 gtring ClientST, acchum, accReading;

5 int accValues

6

7 BuffersdReader infile = new BufferedReader (new
8 FileReader{"gas.txt"));

9 ClientST = infile.readLine():

10 clientFPound = false;

11 while {!clientFound) {

12 accNum = ClientST.substring(0, 6);

13 accReading = ClientST.substring(6, 10);
14 if (clientMum.compareTo (acclum) == 0) A
15

16 unitsConsumed = curReading - accValue;
17 clientFound = true;

18 }

19 ClientST = infile.readline();

20 }

21 Part {c

22 |} ) _

& O Tt is known that the last digit of accNum is a check digit. What is the purpose of this check
digit?

T o be sare hak gorbhim i et o _and fetfing

Do _rlieatlum
@) Interms ofscope, whatldndovalamd from Line 3 fo Line 62
i

jahble is.
Lot , S, esdio iRzt
7 — 7 <

(i) Whatis the purpose of clientNum in calculating the gas consumed?
Ched2 Bt Ts ¥ rbkl( Qomgan\\rxj'¥°c}i%}lm orvh
un?k@@ /

(iv) What is the purpose of clientFound in calculating the gas consumed?

Checl e nunbar et & Med’ar*\\m/\(@rrﬁl\“

(v) InLine 15, what operation on accRsading should be carried out?

occReading = ocNbry
] / N {5 marks)

Answers written in the marging will not be marked.

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

(b) The gas meter reading of the cHent with the account number 678900 inthe current monthis 0012.

(i) Suggest a problem that might be cansed by the statement in Line 16.

]2_\@_ mm& mwh& mﬂl}—:-g, o) ad -i%e?ram m}” bzéamt’ {af‘

(i) Insert an IF statement aftet-$.ine 16 to solve this proplem.
_g_ ncc}»)wm&-/ ks Gensienedd -HQ}X/

_ {3 marks)
(©) Wiite a program statement in Line 21 to perform 2 proper fle handling operation. -
else. cladfud i= )ﬁ\é)\
{1 mark)

{(d) The while loop might become an infinite loop.

® Why? Thid’s 1o an) Jiniin anm}ﬁ‘{

('11') Rewrite the first line of the while loopto prevenﬁhxs problem.

wbile. rot legtfoued 1= 0db begi/

(3 marks)

(¢) The gas company has decided to replace the old system with a new system. A team of three members
is responsible for developing the new system, & shown below:

. 2 project manager (PM);
3 2 system anatyst (SA); and
» a programmer (P)

Match the major duties with the team mernbers. The first one is an example.

Major dniies Team member
| Assign resources and roles to members of thedevelopment team. PM /
Collect user requirements and write the user equirement specification. S A,
Set essential milestomes of the development plan. ﬂ\/\ /
1 Code the program and carry out testing. A ? /
{3 marks)
END OFPAPER

Angwers written in the margins will not be marked,

Answers written in the margins will not be marcked.
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CEHANE - NS EEART S

while (lclientFound) [

ot
[

12 accNum = ClientST.substring(0, 6);

13 accReading = ClientST.substring(é, 10);
14 if (clientNum.compare‘I'o(achum) == () |
15 [ @ 8 |

16 unitsConsumed = curReading — accValue;
17 clientFound = true;

18 }

19 ClientS8T = infile.readLine();

20 }

2

2 }

[Java EE]
i static int unitsConsumed;
2 static void usage (String clientNum, int curReading) throws I0Exception {
3 boolean clientFound:
4 String ClientST, accNum, accReading;
5 int accvValue;
6
7 BufferedReader infile = new BufferedReader {new
8 FileReader ("gas.txt")):
9 ClientST = infile.readLine{()
10 clientFound = false;

TS

& O T jacchum HREE—EBEMERERM - EEBREHMATRESTE?

P

<]

@) H(ERE (soope) T + M 3 E 6 HRENBERVERET

.

BT S T - WO 5 S

(iii) clientNum Eﬁiﬁ;ﬁﬁ%%ﬂ*@f??ﬁ ?

$rh ﬁam%#«it/“ )

(iv) clientFound FEEK HERETEER?

5 g #ed 5 Iz

) ZEAFH 15 H accReading ET{TAERLE?

/
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