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PART A — Structured Essay
Answer all four questions on this paper iiszif
i 1. (a) Consider the w:b fonn given in the figure which has been developed for
‘nswer || (
& | | ¢ Send fext Message
1 1 - sge o &l ¢
il | i riflw al wse netas and chek Send Message i i i |
i ] ;
i i
i Phone Mo i |

2 “1; Message:

!
The parti |
the code seg !
|
<p>FilNis the fields and click Send Message</p> | |
<form action="" method="POST"> ! {
<div class = "a"> i "
<div class = "I"> Phone No.</div> | |
<div class = "r"><input type=....... pEm—— ‘eevio... name="phone" size="20"> Jdivs| ‘
¢ </div> ‘ !
<div class = "a">
div class = "[">Message:</div>
<div: class & "t s ... name="message’ 1OWs 1S y>
l </ v y .. ></div> f
B
! '§ond o AP
cl\'f’"}'/
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l- [ (b)) A well formed syntacsoslly correct HIML code has been developed to render a web pzie :
| | i an ima f.a 8 . However, the browser does not display the image. Inwtead, it —
i only displavs the tex which is miven as the 'text’ atiribute of/a%t.’ Give twe podsin
j reasons for this behaviow
|
i pf font-type: Arial,}
{ |
! | ;
| (1) body{coior: red;} i
' ' Thackground-color: yal ! !
|

(iit) hl, h3{color: blue;}

.

tegers are represented in 8-bits two's complement

2. (a) Assume that in a particular dig
¢ printed in decimal.

form. However, the results of

(i) Give the representaid the above device.

| (ii} Give the representation of -25, in the above device.

itation of 10,, - 25,, done by the device by using your rzprescaetalions

{iii} Exolain how the cor



https://www.ict-with-udula-priyankara.online/

G Confidential

Department of Examinations

&

| current accounts, Automatic Teller |
i and exchanging foreign currencies |
vankiity facilily v s cuslGiieds

(b) A bank offers services, such as mainiaining savj
Machine (ATM) services, processing loans, leasi
wois customers. e bank s deciaed tu i
to grant them with more conirol orn theig
account balance, pay bills, transfer fu
online.

(i) State two reasons that can discourage b

customers from using Internet banking services. |

that providing the proposed Internet banking services is a B2C business |
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 thinlvcsI
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? Justify your answer.

et =]
» |
(iv) List the steps necessary to transform the result obiained in section (iii) above into decimal
form in order tp prin ihe answer. 7
|
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(i) State whether the prbcess of changing energy from one form to another is 2 closeflsyswm.l

‘1 _Department of mminartipns . 7 Coaxidenﬂgl
3. (a) Albert Einstein quoted “Energy cannot be created or destroyed; it can only be changed from one
" form to another.” = 4

|

|

{ii; State n rsason o justify your answer given for {a) (i), above.

|
| bl
|
i
d
(b) Consider the following Data Definition Lang (DDL) statement to answer the questions b (i) 8
and b (ii).
CREATE TABLE unit (
instituteCode ¥ T NULL, :
unitCode, €& - NULL,
| unitTitle DEFAULT NULL,
PR (instituteCode ,unitCode),
FOREIG Y (instituteCode) REFERENCES institute(instituteCode))
| (i) at is the primarv key of the above table? T
e |
N |

i (i) What are the integiity constraints used in the above DDL?
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(c) Consider the following table:

index |mname address - -~

1022 | S.M.G.D. Dayasiti | No. 15, Peradeniya Road, Kand
566 G.M.D. Privangani . 14777, Katugasthota Road, Kandy

(923 |EDC. B i 8
{i) What is the cardinality o0 lhe above tabis
l
(ii)y What is the d gree ih WA ta |
|
|
§ ‘ ]
| ]
-
L
| & ‘
I 4. (a) A 32-bit computer has a byte addressable main ¥agmory. The computer uses 32-bit addresses to l f
i access any byte in its memory. It is observed thal a maximum of 4 GB memory is availabie i
for a process even after thé maignggemory is replaced by an 8 GB memory. Explain, with all [
| the calculations, why this happen: i l
| [
|
; !
] !
» |
f o |
b |
|
o |
| o
| | !
| |
KN ;
— | |
| !
(b) An operating system uses seven state process transition model for process scheduling. A given l
| process is currently in the running state of the above model. Fill the following table with the i
i correct next possible state and condition for transitions ]

=i =SS

[Current state | Next possible state ! Condition for traasition
! T S R

{ Running
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Part B :l(
# Apcwer any four quesiions only. i
s -— D
1. () Ezplain how to derive a Boelean 2xpression from a given fruth table
{p) in residential electrical wiring, the following circuit has been used to opc staircase. -Th: N
| jmdp
o M i busine
N ! and st
e o’ experit
G | .
v Y i in the
Switch s1 itch s2 i 4 Tees
Power w profes:
Source P 1 devote
Lamp L objecti
(a) P
o
(b) E
As in the above circuit, two switches S1 and are installed at the bottom and the top of the staircase D
to operate the lamp L. The lampQit using the switch Sl at the bottom of the staircase can ©
be turned off by using the swm:h op of the staircase. Further, the lamp turned on by using @ T
switch S2 at the top of anvalso be turned off by using the switch S1 at the bottom of at
the staircase. Moreover, ed on by a switch can be turned off by the same switch.
-Assume that the congd psitions X and Y of a switch in the above circuit are represented by the (a) E
truth values 1 and 0 \ and the turned on and turned off states of the lamp L are represented ®) Y
by the truth vallg a spectively. t
(i) Construct a e to represent the functionality of the above circuit. vi
(i) Derive a Boolean expression to represent the truth table obtained in section (i) above. Yi
(iii) What is the logic gate which is equivalent to the functionality of the Boolean expression obtained
section (ii) above?
l (iv) truct a logic circuit for the Boolean expression obtained m section (ii) above with NOT, AVD
i 0\ and OR gates only.
' 1‘ In
[ s (
oy
e
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. (a) The lP address 125.214.169 218 is_assign the server wwwdoenels k. The ping 125.214.169.218
command issued from the machine A reported a round trip time (R’IT) of 20 ms.. . -

However, the ping www.doenets.Jlk command, issued some time latef” from the machine A, reported
error.
(i) Draw a network diagram to depict the server, machine A and any other required componen
describe the above scenario.
t (ii) Identify two possible causes for the above behaviour and explain them using the diag
in section (a} (i) above.
(b. An organization has only one public IP address, 192.248.17.1, allocated to it. The org

g
5
<,
g
s
8
5
B
2
&
8’ =
g
o
g
g
=
g
b3
g
g
g
)

experience. The management of che university has realized t
in the couniry as the number of inquiries they receive fi
[ ; a recent study has revealed that their short courses a
| professionals despite the burdens of their busy work
devote for education. Hence, the management has proposed H

SQare also very popular among working
es as well as the limited time available to
tart a distance education programme with the

|
}
: (a) Propose an ICT based system to impleng@ e above distance education programme. Describe its main
L ; components by using a simple diagram.
s i (b) Explain three advantages of the proposed
1 (c) Discuss three challenges of tff :
|

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

T UM e e

H I %(a) Explain why comp @ rpreters are needed when using high level programming languages.
) 8d’ you to write a Python program to record the marks obtamed by studems at

[ value out of 100 ks. 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_I1 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, ...cooooeeenns 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.

P
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i Is A pharmacy named “DR Chemists” sells drugs to patients. A patient should produce a prescription to 3
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 prescription is handled only by nne ph

The upper part of the prescription contains the patient information such as name, age, address
number. The middle part of the prescription consists of one or more drug names, quantities to
the dosages. At the bottom part name, address and telephone number of the hospital an

doctor are available.
The owner of the phurmacy wants 0 keep the necessary information to prepare the { 'v of reports

1. Number of prescriptions handled by each pharmacist. | ’
2. Number of prescriptions issued by each doctor.

P

|
3. List of information about doctors, their hospitals and drugs ribed by them. i
|

4. List of daily cash collection of the pharmacy.
above reports. State clearly all your|

B L

Prepare an ER diagram to model the data required to
assumptions, if any.

6. Draw a context diagram to show the overview of the library sy§lem described below. Clearly indicate external
entities and data flows of your diagram and state any acceptable assumptions that you have made.

The National Information Technology Library vides e-books to its users through an online system

named “Library Information Processing System

PS)”.

A person should submit an applica

S€s it to the relevant person. Once the activation code is received
A member can obtain his/her username and password by providing

the activation code to
and the password to

T —
-

AN | |

’ i
O s
v sz
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0 a
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CHor,
5. the Partil- A
iCist, =104 g
and 7 4 h? e u‘f :t \;1> -
he ! <p>Fill in all the fields and click Send Messag=
! | <form action="" method="POSsT">
; iy class = "3’
| <div cidss = T >Pnone No..fdi
[ i ! - <div class = "r"><input type=@rext’ 11
; ’ i | Vv Thig < }.:l’n.'ll\‘_ ' size="20" /~-/‘dl“/-
i : : | ~/L R H H
: ' | . N |
| i I <div ciass = "a"> t
[ | | <div class = ! |
i | |
~ I ! K ‘
l/ t : | /textarea></div> ;
| ’ | b | |
=mal| { | | : % . : !
| i <div class = "r"><input type="submit" | i
' i S " ></div> ;) i
em || |
|
Ll ]| | | |
tsiai b mark *2
3 ived ource link is incorrect. 2 Marks
fiing | browser does not support images isfsn !‘h,m”“},
me | Problem in downloading image (N"““"'k Fios )"/ i
d i — Image has been corrupted. \ £ cor € |
' ! correct 1 [ smeot?®
! - (font-family : Arial;} i o ﬂgrraj 4 correchion |1 |
[ [ c Fincorrect corsedt B 1 " .
I , | ) incorredk ¥y ?
| l t:ody{ color: red; or body{color: red;} covredion
hackgzround-color: yeliow; } body{ background-colar: yellow
| - R YN /v ek
B (iii) _TCorrect B s 1. |
@@ + @a-3 @O4
&)t b5 )b
&=2
an
- ™ S
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a/‘
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4

11100111

.
fore wm et foe - By
! [ 20w | Add two numbars togather  Zagerbed 45 fi

: C11110001 {0Optonal) ¢-ned rellese~] 4 e :
- — TR e i —_— e
| aliv) | Check thz ost sizpificant bit. tok
5 ificis 0, ine iz Jositive just convert the number in i
oot N z - -
fwd ey At decimal (Opticna

! W&
| : S sy s :

! L*\ v o oy ifitis 1, the sign is negative, perfori the 2's complement!
{ aep § K\- PR\ U wuit comed  Hu pgabe?
A e B o detn s A

i b(:) | Possible answeis

Security, Privacy, Raliability

I

-<
)
ut

Justification . B2C or Business tg is a business | 1 Mark

transaction where products and se are sold through the | P
Internet for convenience of consumers. Ytemet banking is a B2C
form of a service orzanization where bankinhg services are offered

i to customers online.

b{iii) | Yes. 1Mark | |

s certain conditions to screen loan | 1 Mark

: nding the application for further processing &
b e conditions are domain specific and usually
-r,, § i
74 the decision making process involves reasoning under

i nty, fack of data etc. and can be implemented as a set of If-

i Else conditions, it could be automated as an expert system. That k

expert system could be used to provide a loan pre-processing: |
interface for loan applicants to check their suitability to apply for a
loan before submitting an application to the bank. i ‘

YN~

i P — "] ;
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[3 [ a(i) | YESor closed .

! (i) TEnr.‘rgv ANt ha rre gt | o destroyed

Thereicre no possihility «

“Aew anergy corring from outside and

! f destroved energy going out.
(S — o
b oo B InstitdnCode ¢ A |
| [ ofii) | NOTNULL, Dahiale: |
| | o] )
i , l PRIMARY KEY, Redere
i ~ 9
] ' £ udid
i | rorein: key j ‘
I
f ETHRE
| — y —
E L) _FL_,,« i — 1
4 |{@ [Address size = 32 bits il
No. of unique addresses = 2% 1 Lii)
f
‘,)y L;L 8 j'\ |
Max no. of bytes uni essable =27 % - 1 4 i
Max no. o usabje = 22 = 22 x 2% 2
Max usable ory = 4GB
i
(b) Next Condition for 1 Mark *
state possible transition from the 6=6 o "
state running state | Marks L.
unning Exit |
+g,—rm;m.}£’a' Completion of the i
process !
| |
Ready Allowed time slice |
ehig finished /i meon |
g pocess cugr.l}ch.a ;
|
Blocked _ 5
Eventwait  */7, [ ‘
wed
——e S T S
L e -
R ——
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Partll- B
au"' - t ! \e?‘
i, 5 S e —
1| a ‘ Case 1:' Logical trith value of output is 1
! ‘ Sum of products (SOP) f
| Case 2: Logical truth value of output is © i3
P ‘ Products of sums (POS) : | e | }
! i ’ Any of the above cases, 3 mark ) - ‘ ,3
o) ) e 4 ffad ‘ |
| ‘ l S| 8 L g mua¥ o uedd \ / |
! J RE K o st i B
| 5 [ 0l 1]0 4 ”’M‘Mﬁ‘ st "
P , 110160 etk T
| 1 1 1 ; ‘ \
L ii) ; S!S, +S5..8,=L or Lg' },5’} ! ’L ;Z)) /\‘- ) ; ;.

Complete statement

i W;r-.i

% |

ii) | XNOR Gate or 7‘1
' \

5 |

a

o

. - N% : ]

i
it o Jeb| 3

medt |
|
(o) 2 )83 &) @ 2 & @) 3 ) 2 @)
)@ 3 (=2 C : e ,
( 47) 12 Lb) 2 ) b @ 5° 5
@) 3 )3 2
@)
A w"
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i | server)

| .
H T‘ Diagram (2 marks for proxy server, 1 mark for LAN and 1 mark for showing public IP at proxy

[
| Privata IP rangas. Any of range within the following: (¥ mark)
| 10.255.255.255

| 10.0.0.0
172.16.0.0-172.31.255.255

192.168.0.0

f
I
!

168.255.255

T ¢ S

sowe o O «,,_ ' ,

The proxy server can also be used as a cache to optimize the usage of in
g 3

imilar meaning). (3 marks}

192.

44

o |

L("“‘ - 'I

P S -y

T

Machine 2

‘LS,‘?W(

Puéln‘c. 4
pors
b

ﬁ'ft\/ﬁj,e IP,

mw!)r/:r"

Pl & 7 AAV/7
it mewsicn He f?”l’i ucjf JP ;z:/Jf(AiS A akso

Pweg= | }
i

J

Machine
100



https://www.ict-with-udula-priyankara.online/

|
|
|
[ {
4 i . ~ e 25
| I & i > oﬁe""‘}k}’ ; :
1 | 4 r
[ i | i J i Learning at preferred tirnes i
I ‘ I ii Mo geographical barriers £
{ ! i e i ease employment opnort niy ,
| i unime testing £
i E o v.  Less operationai costs &
i | | | vi.  Learning at own phase i
| i [ 4
| s : |
| | {1 mark for list of advantages i
| | l I
il , k ’ g
| 4
i 1
| 1
N ; |3
| [
fs o 4],.)‘/4
H ),\2 (A
[ | ! {,0150” ‘
I f on of the learning process and progress i
i e AV
{ ," fICT rasources and infrastructure R
i ! | 2 s . (\.«L’ Lo
| ! Co St ¢
ad / s d 1 |
| | !
S —— e - - -
{ . Yas/niv (if the chalienges are not related to agent technoiogy) (L mark)
) ) ; Explanation including 2oy two of the below (2 marks)®
ity Fﬂbléf‘-\ s 2
: i Material preparation ag ating m ials from the 4
i Learning process managzement agent (Appropriate (earning seguence/lesson k
planning) i
it Learner 5 yrt Ictantificat f weak performers, p ti |
2ANE [AS2UTCES
i
B
"

Confitentin

-

)

0/ “E education platform” (or similar) /. 2/

115 written as the answer, the snvirea
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vosrams writtan in high. level languages cannot be understood by the processors of a
- computer. Thus Intarpreters/Compilers are needed to convert the programs in high '2vel
ianguazes o the language understoud by the computer (Machine languagaes).

vt st es s . o Tezae

! il il

i Open the File ;
e e s |
e EE— !

# » oy

: - s
/ Read a index number (i)

S

=
(3
Q
Q.
-
=
m
m
-
wv
~~
3
)
=
x

Read 3
inputs 1
| mark

S

|
’
‘
L i the third mark (2) " | j
|

t ‘ ) el €51 : i1
| /"/ Write i.x.v,z to the file /T o
| |
| ® | | 3 . L

]
. H
1 Close the File }
1
nag d
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’ b(ii)

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

! while (index_no I=-1): )
% = input("Enter the first mark :") 7' 4 M
lV‘oV.

"e

|
! s = input("Enter the second mark :"}

l 7 = input{"Enter the third mark :")

| data= str(index_no)+", +x+", +y+","+z4 "\n"
| fwrite{data) o

index_n. = int{input{"Cnte; tha next index no I H

.

f.close()

i
l
| s correct open statement =1 Mark (Should have the ieft side vari

» correct close statement=1Mark
« correct statement to read an index no =1 9
s Correct loop statement = 1 Mark ( wij

be a string or an integer depending

gL iniay be conv

f
!
|
serted to int) I
!
}
|

+ Reading marks = 1 Mark - if at least sy e line is correct 5
s Making the output string to write = 1 Mark®- f.write needs a string as its parameter '
s Writing to the file = 1 Mg, §

B

¢

-

’L

i

fisai
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/{ Pharmacy (DR Chemists)

1 mark — each entity (1 x 8 entities)
1 mark — each relationship ( except relationships with Phi
4 mark — Correct attributes attached to

/<%/- \
TSN

Patient

spital and Doctor entities

acy entity) (1 x 5 relationships)

Patient

nrescri 176'

Drugs
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SR 1 mark

1 mark
g [ ; approved ma

| = ) o | :
E=REc S 1 - b hip applic
| =
: ey
| e
[ 1 RV
! /
|
|
{ ] ma .
i -
| 1 maxik _L i
i T - oL,
| X .
i %
;’! " 5= — 3TT LA la
i\ Menabmx F

{ Strictly tollow standard notations
| Data flows hetween External Entities 50

e specified with dotted lines. _ Bl

-
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