Department of Examin
{‘?‘g . p {,&JE § 3?‘%?1 A

ot e ® Y L £y

20 - Information & Communi

’ﬁ, B B g—’m TR Y [P Fen Vi
i ﬁwmgﬁiﬁg Y

MAKmMg scnsme

i nis Das Deen preparcd for the use of marking caanines. SOmE Change icw i
mresented af the Chief Hx
byl d 311 Righiz Reserve




G.C.E. (A/L) Examination ~ 2015

20 - Information & Communication Technology

Distribution of Marks

100

Paperl 2x50

Paper Il

Part A x 4x10 = 40

Part B : 4x15 = 60

= 100
Total = 200
Final Marks - 200+ 2 = 104



Confidential

el

AL

Department of Examinations

-
il

&Y

2.

v —

sij‘_)

- g“\""\-&)’ ma\\

g




Departiuzn T Fsuminations
tial !, ; s

Conﬂde ntial

PART A — Structured Essay

Phone Mo

Message: f ]
i i }
! i i
! :
L. J

| Send your message ]

Figure: Form used to send text messages

The partiai HTML code segment given below is prepared to generate the above form. Complete
the code segment to render the above form.
<h2>Send Text Message</h2>
<p>Fill in all the fields and click Send Message</p>
<form action="" method="POST">
<div class = "a">

<div ciass = "I"> Phone No..</div> |
<div class = "r"><input type=........... weevesieseen.. name="phone" size="20"><div>|
</div> :

"

<div class = "a">
e

<div class = " '_\,Messag(-:(_/‘d?v\_.
<diy class = "r"S<.. ..name="message 1ows= > i
i

</ . ></div>

}
copt”

Answer all four questions on this paper iself. |

- S =4

. . : |

(a) Consider the web fonn given in the figure which has been developed for seading w mesEages |
| i
[ |
C Send fext Message ]

{ ril s ali e nelas and chex Send Message ) i i

RS




|
S

. i
|

reci HI'ML code has been developed to render a web pzie which
. However, the browser does not display the image. Inead, ¥
aich & given as ibe 'text’ ativibute of alt Give iwe pcfsind

{b) A wetl formed syr

includes an ima

(5N ’;g hool

only dispiavs

reasons for this behaviow

|
i
|
‘l

pdfont-type: Arial; SRR s R B o S S S S e

(11) body{coior: red;} i e e .

Thackground-color: yallow:)

ACXK

i) hl, D3COIOR BIUSE ooooooe e B I
|

1

!

(a) Assume that in a particular digital device integers are represented in 8-bits two's complement
form. However, the results of computations are printed in decimal.

(i) Give the representation of IO10 in the above device.

| i

P " e ; { !
(i} Give the represeniation of -23,, in the above device. i i
| |

omputation of 10,, - 23,, done by the device by using your raprescetalion

ahoyve
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(iv) List the steps necessary o transform the result obiained m section (iii) above into decima! !
form in order tp prin: ihs answer. :

{b) A bank offers services, such as mainiaining savings and current accounts, Automatic ‘l‘elierL
Machine (ATM) services, processing loans, leasing propertis and exchanging fore(gn currencles'
Wi customers. Tue baik s devided o inoduce e vankiing Tacllily s cuslGinens
to grant them with more conirol on their accounts. This will facilitate its customers to check
account balance, pay bills, wansfer funds to other accounts and communicate with the bank

online.
(i) State two reasons that can discourage bank customers from using Interner banking services.

i
(ii) Do you agree that providing the proposed Internet banking services is a B2C business |
type? Justify your answer.

(iii) The bank has realized that 2 significant number of loan applications they receive from their |
customers are getting rejected at the initial screening. Therefore, the management thmks!
that their customers could be provided with an expert system based loan pre-processing |
ol so that the customer disappointments could be reduced while saving bank staff’s time. |
Do you agree with this idea? Jusiify your answer. {
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I 13 (2) Albert Einsiein quoted “Finergy cannot be created or destroyed; it can only be changed fiom one
1 " form to another.” - A ?
i (i) State whether the prbcess of changing energy from one form to another is 2 closeflsystem.l ! ;
! I ¥
j ! 3

|

|

[

{ii} State o reason io justify your answer given for (a) (i), above. i |
|

Il

i

P —

(b} Consider the following Data Definition Language (DDL) statement to answer the questions b (i)
and b (ii).
CREATE TABLE unit (
instituteCode varchar(10) NOT NULL, ' :
unitCode varchar(10) NOT NULL,
unitTitle varchar(50) DEFAULT NULL,
PRIMARY KEY (instituteCode,unitCode),
FOREIGN KEY (instituteCode) REFERENCES institute(instituteCode))

| (i) What is the primary key of the above table?

(ii) What are the integrity constraints used in the above DDL?
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(c) Consider the following table: 2
P
index |name ) address - i class g
1022 | S.M.G.D. Dayasiri | No. 15, Peradeniya Road, Kandy 8 B =
G.M.D. Privangani | No. 147/7, Katugasthota Road, Kandy ( =
(i) What iz w the above tabis i
|
|
(iiy What is the d gree h P t !
4
a
l
|
| || ]
; J—

O

I 4. (a) A 32-bit computer has a byte addressable main memory. The computer uses 32-bit addresses to

i access any byte in its memory. It is observed that a maximum of 4 GB memory is availabie !

I for a process even after thé main memory is replaced by an 8 GB memory. Explain, with all |

{ the calculations, why this happens. I

| |

l |
¢

(b) An operating system uses seven state process transition model for process scheduling. A given
process is currently in the running state of the above model. Fill the following table with the
correct next possible state and condition for transitions !

— ) :
Current state | Next possible state ! Condition for tragsition | '

8
|

e o —p i~ > o LAt i K|
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Part B
d Ancwsr any four questions only.
1. :plain how 1o derive a Boolean 2xpression from a given truth table
(b in residential electrical wiring, the following circuit has been used to operate a light in @ staircase,
X L -
' 5 -
oo ~0 " "
[ o o=
| ¥ Y
Switoh S1 Switch 82
Powser
Source P
Lamp L

&

As in the above circuit, two switches S1 and S2 are installed at the bottom and the top of the staircase
to operate the lamp L. The lamp turned on by using the switch Sl at the bottom of the staircase can
be turned off by using the switch S2 at the top of the staircase. Further, the lamp turned on by using
switch S2 at the top of the staircase can also be turned off by using the switch S1 at the bottom of
the staircase. Moreover, the lamp L turned on by a switch can be turned off by the same switch.

_Assume that the connections to positions X and Y of a switch in the above circuit are represented by the
truth values 1 and O respectively and the turned on and turned off states of the lamp L are represented

by the truth values | and O respectively.
(i) Construct a truth table to represent the functionality of the above circuit.
(ii) Derive a Boolean expression to represent the truth table obtained in section (i) above.
(iii) What is the logic gate which is equivalent to the functionality of the Boolean expression obtained
in section (ii) above?

and OR gates only.

(iv) Construct a logic circuit for the Boolean expression obtained in section (ii) above with NOT, AND i
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. (a) The IP address 125.214.169.218 is assigned to the server www.doenetslk. The ping 125.214.169218
command issued from the machine A reported a round trip time (RTT) of 20 ms.
However, the ping www.doenets.lk command, issued some time latef from the machine A, reported an
error.
(i) Draw a network diagram to depict the server, machine A and any other required components to
describe the above scenario.
l (i) Identify two possibie causes for the above behaviour and explain them using the diagram developed!
in section (a) (i) above. {

(b. An organization has only one public IP address, 192.248.17.1, allocated to it. The organization has decided
o allow web browsing on the computers on its LAN with 100 computers. It also wants to optimize the
usage of its Internet connection by reducing the traffic on the link as much as possible .

Draw a network diagram to satisfy the above requirements. Explain the major decisions you made.

g The National University of Information Technology is a well-recognized university. They offer both bachelors |
and post-graduate degree programmes, diplomas as well as short courses in information technology and
business management. All teaching of the above courses is being conducted at their sophisticated classrooms
and state-of-the-art computer laboratories specifically designed to provide a student-centred interactive learning
experience. The management of che university has realized that their brand name has become well known
in the couniry as the number of inquiries they receive from far away provinces has increased. Furthermore,

{ a recent study has revealed that their short courses and diplomas are also very popular among working

professionals despite the burdens of their busy work schedules as well as the limited time available to

devote for education. Hence, the management has proposed to start a distance education programme with the
objectives of providing new valuc added services and capturing new markets.

(a) Propose an ICT based system to implement the above distance education programme. Describe its main

components by using a simple diagram.

(b) Explain three advantages of the proposed system.

(c) Discuss three challenges of the proposed system.

(d) The management thinks that agent technology based techniques could be used to overcome some of the
above challenges. Do you agree with this statement? Justify your answer.

T ue e e

z,(a) Explain why compilers or interpreters are needed when using high level programming languages.

i (b) Your teacher has requested you to write a Python program to record the marks obtained by students at
: the term test. Each student has sat for the same three papers and each mark was given as an integer
‘ value out of 100 marks. Each student is identified by a unique index member which is also an integer.
! You should record the marks of student in a text file named ‘marks.txt’ in the following format.
Index_no_1,mark_11,mark_12,mark_13

Index_no_2,mark_21 mark_22 mark_23

| Where
* Index_no_X : Index number of the X student; X = 1, ......coouvvnns n
mark_XY : Marks obtained by the X" student for the Y™ paper; Y = 1, 2,3

Index numbers and marks of the students should be entered through the keyboard, one item at a time
and the program should be terminated when ~1 is entered as the index number.

(i) Propose an algorithm by using a flowchart for the program.
(i) Write a Python program to implement your flowchart.

m’{CT!M'.'.n;,', P A 7T ) Rmsiviinatice ¥ N T wld he i luded
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5. A pharmacy named “DR Chemists” sells drugs to patients. A patient should produce a prescription to 3

Department of Examinations . - o -

pharmacist at the pharmacy to buy drugs. A prescription has one or more drugs prescribed by a doctor. A
doctor can issue more than one prescription for a patient. However, a prescription is issued by one doctor,
Pharmacist prepares a bill for each prescription and gives it to the patient. Five (05) pharmacists at the

pharmacy handle all prescriptions.

A pharmacist handles more than one prescription while one preseription is handled only by one (‘Mrr'acisv’ ! ‘

The upper part of the prescription contains the patient information such as name, age, address and te:le:phone‘I ‘

number. The middle part of the prescription consists of one or more drug names, quantities to be issued and| ’
|

the dosages. At the bottom part name, address and telephone number of the hospital and the name of the!
doctor are available. : : !
i | |

The owner of the phurmacy wants 0 keep the necessary information to prepare the following list of reporis

I
1. Number of prescriptions handled by each pharmacist. ll ' ‘ ’

2. Number of prescriptions issued by each doctor.

4. List of daily cash collection of the pharmacy.

Prepare an ER diagram to model the data required to produce the above reports. State clearly all your| :
\

I
3. List of information about doctors, their hospitals and drugs prescribed by them. !. ‘! ]

|
assumptions, if any. ,’

. Draw a context diagram to show the overview of the library system described below. Clearly indicate external | i

entities and data flows of your diagram and state any acceptable assumptions that you have made.

The National Information Technology Library (NITL) provides e-books to its users through an online system
named “Library Information Processing System (LIPS)”.

A person should submit an application to NITL to become a member of the LIPS. The NITL evaluates the
application and enters it to the LIPS, if it is approved. After entering the application data, LIPS issues an
activation code to NITL which in turn passes it to the relevant person. Once the activation code is received
the person becomes a member of LIPS. A member can obtain his/her username and password by providing
the activation code to the LIPS. A member can subsequently access e-books by entering his/her username

and the password to the LIPS.

S
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i Partil-A }
acist, ST : (IR i+
e " Ly e
he <p>Fill in all the fields and click Send Messag=
| | , <form action="" method="POST">
; : iy ciass = "3’
i <div Giass = 1 >Pnone No..</div
{ i | i B NN I s "
! | ! ! . ‘ o <div lelSS ="r"><input type="text 1
| i | i i = pliune” size="20" ><fdiv:
I; ‘\ odive i
¢ i | | <div ciass = "a"> i :
. i ; ‘ 1 <div class = "I">Message:</div> f
! ¢ : Hyv class = "r"><textarea |
4 i ’ mme="m=ssage" rows="7" cols="30"> ! f
By i 1 ] N 1
l i ; | </textarea></div> i [
\ ’ g' ,' | </div> 1 |
il | } | <div class = "a"> j |
i <div class = "r"><input type="submit" | |
' i value="Send your message" ></div> i i
stem </div> ? i
[ </form> !
i the| | I |
tsiaii b Possible Answers : mark *2
Y ived g, source link is incorrect. 12 Marks |
f ing 2. browser does not support images b i e ,‘} |
me 3. Problem in downloading image CN"h""fk P )”/ ! i
] i — 4. Image has been corrupted. 1 £ cor €t |
? c(i) | Incorrect covTECE 1 | gneor?®
: - - lp{font-family : Arial;} {mox/&J +ce y‘reu/fcr- ) ;‘M1 . f _
[ c(ii) ' Incorrect corvecd 1 i .
i I | ) incorredd + i’z !
| | tody{ color: red; or body{color: red;} covredion
i i background-color: yeliow; } body{ background-colar: yellow
I (G RY Jir ek
| (iii) TCorrect 1 |
| SO o e e s e :
4 ! | ,
|War s @@ 4 Ga-3 @B4
i | |
o2 Bl b5 () b
? C 5 &=2
|
gN
=y = e
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A bank usually evaluates certain conditions to screen loan
applications before sending the application for further processing
and approval. These conditions are domain specific and usually
checked by a domain expert.

Note: As the decision making process involves reasoning under
uncertainty, lack of data etc. and can be implemented as a set of if-
Else conditions, it could be automated as an expert system. That

interface for loan applicants to check their suitability to apply for a
loan before submitting an application to the bank.

expert system could be used to provide a loan pre-processing:

—/'

y— . e e
)| 00001610 43
11300111 T - |1

@g_t_\{vo nuashats togather 1.,.1«;101-' 7 . _ , 1
C11110001 "Un)uu'\,ﬂz ered rmif‘%-wj S 4 g 4;\'“
-—C—h:eck tha most wn'nu_am bit. ) TR
ificis 2, ine 39 o iust convert the number i
w4 decima:
ifitis 1‘ thc sign is negative, perfori the 2's Lomplemnnt
. wit e e 9 " 5 do
»;\ Ju—\ oM J¢;;\#

2 ety e detwsef .
Possuble an:w:« 1 Miaid
Security, Privacy, Reliability 2 <2

Marks
Yas 1 Mark
{
Justification . B2C or Business to Consumer” is a business | 1 Mark
transaction where products and services are sold through the
Internet for convenience of consumers. Intemet banking is a B2C
form of a service organization where banking services are offered
to customers online.
b{iii) | Yes. 1 Mark
1 Mark

oy
N o
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| ali) | YES or closed B RN
'! afii) ! Energy mannot he creqrn ¥ destroved o ‘ )
’ Thereicre no possihility «f new anergy corving from outside and B . E) , i P
' destroyed energy going out. l jia
S T . e \ W [ flies
i i) | instituteCode + unitCode 2 P i3 | &
B . -+ - sz 5 e ALt g 4 - ! W —
" Downtai~ ’l : "‘
|
- ' f PRIMARY KEY, R:fermtfj [ 2 1 '3
{ = {
L ' _ %:w#’.-hj : i
’ v ¢ 1 ) )| i)
T M1 b
T — e g o
Cla T @ J_f-Address size = 32 bits 4 1
| No. of unique addresses = 2% J 1 il
| g |
’ W‘k ¢l .:)"'S |
Max no. of bytes uniquely addressable = 2* Lo 1 4 iii
\
Max no. of bytes usable = 2%2 = 22 x 2% 2 ‘
Max usable size of memory = 4GB |
(b} Current Next Condition for 1 Mark * ‘
state possible transition from the 6=6 | o '\
state running state [ Marks Ll . oS
Running Exit {iv S |
_fgv,;;,'n;,}k’éal Completion of the i
process ’ E
| b !
i Ready Allowed time slice !
| Lechng finished f;meoul ]
process duf:.}du} |
| . |
! S “slocked : > ‘1 |
‘ | Eventwait /%, | \
| wiad ’ [ j
| S NN i S — - e | | ] e |
ISR N S B oy
SRS N (i S T
S e ——— —
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Partll-B
qie: | Pait [irswer SRl . T Mar
/ND | ; B I S £
it a ‘ Case 1" Logical triith value of output is 1
F ‘ Sum of products (SOP) ' !
! | Case 2: Logical truth value ofo'qtput‘is 0 i
i f ‘ Products of sums (POS) |
{ , - I
| i Any of the above cases, 3 mark ' | :
- j { E
A B 1 = m T ——. |
| b) l) ) . o8 J ypy! |
! ‘ ‘ S: [ S | L ¢— muj\' = kX ! l I
| 0 o1 - S
! ; e |
| | 0170 ke s |
' : 11010 Th S btk !
, ! 111 ] |
F i) S8 +81.8,=L or (B ial « £ BT X ;) EJ, 9
Complete statement /‘r\ / M i alii
i) | XNOR Gate or j
] §1 82 |
R 2N
| { \
Lo
|
iV) 51 32 { i
o
e i )“‘I o L
| - o
; : L '
T |
| e '3 |
i i | !
| | Complete diagram 3 marks (if not 0 mark) ]’
| I
|
(o) s @ar 6) @ 2 # ,C/ : ..,35 )2 @)
,)) 12 h) g w) b v/ 5 g '
c) 3 )7 2
@ 3
1ty w




— e B
f Examinations [ :)r;('l‘ ConpYeneal
¥l L SR
P e —
N el , .
I (272 MYz
[ o8 | | mgtnaaldi
o — ol S Y <SR, S y
= ‘
, / |
o phidt
\ e
[ ”". J ) o 1% : Marhina
I S ’ [ A
/ } k| e
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| { A
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| ’," \ e
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| ] o Y H > i
L 128214060218 | 4/ - s |
| % o a3 f }
‘I ! f ' — N | server |
i i \ rsaemak
) S - e
| ; | wwiv.doenets.dk | i 8 ‘
| 1 |
_-.J._ S|

| a(-a) identify, two possibie causes for the above behavior and explain using the diagram devexoped |
|| cebles Probles. 5

P a
(Lonnu‘J"DV\ Ltlar |

s )
SZ/'(‘ f»&") et

|
C,Qé, % (J'f _/ ‘
|

inseciion

F q
Ml m‘%,bf*

i M 1 Seete ;’;.
| \con/w “5,/, ;gw P S
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B 'ﬁT Diagram (2 marks for proxy server, 1 mark for LAN and 1 mark for showing public IP at proxy i
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|

| server) ;
4
|
[
| Private IP ranges. Any of range within the following: (I mark) | ;
? 10.0.0.0 - 10.255.255.255 i
;’ 172.16.0.0- 172.31.255.255 ‘
192.168.0.0 - 152.168.255.255
x et otlgs - al 5 B
| The proxy server can also be used as a cache to optimize the usage of internet connectivity (cr |
| simifar meaning). (3 marks) 4 Pub e
P b e Y -
(I-( ; it

192.248.17.1 1w
1 |
HTTP P | ,
Proxy L[""“"— | {
7 i
\\(/’F’:’H‘/ P)’;\:L:vl - T
9‘1""’"{’ 1T . |
Swf"L L\ ! ‘
. by | |
! Machine 1 Machine 2 '——Mach‘_ne | |
100 | '
|

e N ‘ Vind

mush-mevsion e pri L/cjé TP addressct abso

‘;5‘:?.,\.,{ | f I
Pt«é ,fC P ‘

Prory
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identification of “E learning system”/ “E education platform” (or similar} /. 27§ %" ['
tote: i 5 i3 written a3 the answer, the snvire 1 ¥

{1 i G s g I
! | f H J i “Leaining at preferred tirnes S M / i
Ii ’ ! ' | ii Mo geographical barriers 4 fok ) ‘[/(ﬁ"/. £
|} L th 1nrigase ﬁj\plf)yment opportnines ﬂw.f d = J\, ‘ »
4l i unimme testing a1 L am® Ei
il | B . ol h Y E
i L { A2 Less operationai costs ,,.} o k ,
i | | f vi., Learning at own phase 7'(10 lpr” i
| i : @ i
i : [ i - !
‘ | | {1 mark for list of advantages and 1 mark for explanation) [
I L \
IR |
L | |
1]
| ' o Pgs‘cj g-j,’ 2. | (!
‘I‘ \ § c v Fi I3
il i How to facilitate active teacher student interactions '
[ Getting students to interact with other students 4““ ‘
| . . - . od
Cenducting practical examinations \2 ¢ {

Cotirse material preparation
Evaluation of the learning process and progress
Lack of ICT resources and infrastructure J

iu\.« + LJ Ce ‘)L 1S C“f)i'¥ |

| [ Yax/nio if the chalienges are not related tc agent techinoiogy) (L mark)

Zxplanation incluging 22V two of the below (2 marks)®
Fﬂb T

b}

ials fromt

(Appropriate {2arning seauence/lesson

ent {locating m =

Material preparation g

E_“— —

x

o=
|
|

f weak performers, provid ydddition
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vosrams writtan in high. level languages cannot be understood by the processors of a i 03 ~

. compuier. Thus Intorpreters/Compilers are needed to convert the programs in high 'avel
! 1zes ) the fanguage understooud by the computer (Machine languages).

.L Open the File VM"L L
O ey o o R | e aﬂj
%
| |
| {
E
/ Read the first mark (x) / ! .
Read 3
inputs 1
‘ k
/ Read the second mark (v) / J e .
|
/ Read the third mark () / ' ‘! !
| i
) pret st : i1
/"/ Write i.x,v,z to the file /4"» s
¥ A:
! Close the File :
i

S
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masd
= e S T
& );’« 1

biii)

| while (index_no I=-1):

% = input("Enter the first mark :")
s = input("Enter the second mark :"}

f = open( " marks.txt","w")
index_no = int(input("Enter the next index no :"))

¢

’Sw;“‘&zy

data = str(index_no)+","+x+","+y+","+24"\n"

f.write{ctata)

[ 7 = input{"Enter the third mark :")
|
|

i
|

f.close()

index_na = int{input{"tnte; th

y nextindax no h

correct open statement =1 Mark (Should have the ieft side variable to = + open
kayword + file name “marks.txt” in double quotation + "w "in doubie quaiation,
s correct close statement=1 Mark
correct statement to read an index 10 = 1 Mark {the rasult imay be con
Carrect loop statement = 1 Mark { while keywoad + corract comparison —~ index_no can ;
be a string or an integer depending on how it is read)

+ Reading marks = 1 Mark — if at least syntax of a single line is correct

Making the output string to write = 1 Mark — f.write needs a string as its parameter

e Writing to the file = 1 Mark

@ |

A ¥ | '
O e e ook $hs B b

el I -

verted to int)
|

vo

!
!
éx
I
|

B —

S
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Patient

Prescnptlon

/\
/ prescribe

i N\
| <

1 mark — each entity (1 x 8 entities)

Cit+1)

4 mark — Correct attributes attached to Hospvtal and Doctor entities

+4#M¢£&——J£——W‘

1 mark — each relationship ( except relationships with Pharmacy entity) (1 x 5 relationships)

Patient

Pharmacist

Prescription

Doctor

nrescri btf

Drugs

|
‘ Hospital "“’" <>/

g
_:%

T




Department of Examinations

| Strictly tollow standard notations,

| Data flows between External Entities

Contulsniiat

— ;
1o

1 mark
appreoved manbsya-
hip applicasion

|
! 1 mark

/ \ b
{ NITL !
I 2 marks ! )
? marks |
s da aztivaticn code —ix S ;
\

should be specified with dotied lines.

i



(’i,(c/ ,"}T‘D =

o 1

T ﬁf’TﬁT/v ;} n}l»/c‘ci 7 "*i"j‘na{»i———ar'éé‘%"

PP abe A e ekl g e B ek A
{2 W35 e JabA ) aul  wd J@%/A kDD e e
sl dine de eoB TndBw o @B SeGa bytes aikpulcy
V\Q 0 Do S Y 7 rw‘:‘“j whed -
LR j e
) <
A /
{ )\}_ﬂ 7
o

e® B88ag =@ ¢5d%e= egw
OO (ODE oo WImy WIBIB.

0112-784037
0112-785231
0112-785216

M'r. /’i'a“ﬁ(J \C

shoC  edd 0o

Bk\j}'z. »&0517'6854/4 le,
ord cddren bl < :

Kosala Rajapaksha www.itpanthiya.com







