
lnformation and Communication Technology (Paper No 20)

Paper II - A
Marks Allocated 10 x 4 = 40

L -75p - 65, C-55, S - 35

1.

a) First Generation (1GL) : Electronic valves or Vacuum Tubes

Second Generation (zGL) : Transistors

Third Generation (3 GL) : Integrated circuits(ICs)
Fourth Generation (a GL) : Large Scale Integratio, (l-,Srppvery large

scale Integration (VLS!, Microprocessors f.\'" -

Total4 Marks

o One marks for each correct answer

Start (or Initialize the program counter)

Fetch next instruction

Increment the program Corurter

Decode the Instuction

Execute the Instruction

Stop

b)

I

i
it*

,lth caeic ' Total2 Marks

o Three states fetch. decode.execute items in correct order.2 Marks ): *il;il*H3fr-4"ffi;-;;;;. in correct order I klark ' ) '
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c)

5
3

= > 0000 0101 og => 00000011 ,/
-g => 1111 1100 + 0000 0001 => 1111 1101'

ri

.t

0000 0101
1111 1101 +
.-:------

lcarry 0000 0O 10

A oarry out of the most significant bit is ignored in two;a
complement addition.

.l llark

Comqct rcprceentatlon of S I ilark
Correct representrition of -3 in twog

Totel2 Merks

I llark



2)

a)

ff
F--.

I Total number of Pages = 26 = 64

I
t;

I
il

-i

I
I 010111 | 0000001111001' C"g" disPlacement

NTFSrnrgz
limitedlggllgqggg

Tax ntelize limitedlunllmreq

limitedlunllmneo
Max file name
length

limited/unllmreq

SecuritY
ves/no

ves/noSupport of Unicode'

r AIl S answers are correct - 3 Marks

. 
-41516o1 

7 correct answers - 2 Marks

o 1r2rot3-lMark

Bothpageanddisplacementsarecorrect{IUlark(Nomarksforpartial

i:1tffiI pase and disptacement is identified 0.5 Marks



c)

create

das.nl
riJ

4or.*,

runnrlg

ftrs4

terminate

ff
fo-['t

i

i

i.l'
'iii'

:

, Total4 Marlcs

All 5 statcs with amows in the correct direc{ionr4 Merks.
Creato, Ready, Runntng Torninate with arrowr in the corcct directions - 3 Marks.
Alt five states @ (amows in wrong direction or without orrows| 2 Marks
Any two state - I Mrrk



3) a)

Atkibutes( 4
atftibutes)

o comprete diagram with attributes - 2 Marks 
Total 2 Marks

o Diagram without attributes - 1 Mark
o Two entities and one relationship (names may not be correct) - I Mark

b)
Relationship Cardinality
Participate Many-to-manY

c) False or not correct

0 Marks for the section, No marks for explanation

Reason:
No of hours is defined as an attribute on the participate relationship

Hours

Reasons
One student can participate for more than one

- ----Sport.
More than one student for a sPort.

I
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d)
Two weaknesses
1) Data duplication or any statement implying this: 

^ .
Zi nttriUut-e 'Ilours' on the relationship-'Participate' is excluded in the table

True

o I Mark for each

,e
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Studint table with the attributes Admfucion NorNme, Addross, Class

Totsl I Mark

Sport table wtth attrdbute - Sport Code, $port Name

Totel I Mark

Pertlcipate relationship wtth dtributos Admisslon No' Sport Codc, No of lloun

Total l Mark



4)

a)

Linrx - SYstem Software

Word Processor - Application Software

Web Browser - APPlication Software

Magnetic - Hard disk, Diskette,,TapeDrive ( Any one)

orrfia - cD, DVD,V'CD ,, 8/rt--c*Y <P]str

iStia sot - Flash Drive, Memory cards

b)

c)

DataElement

EmployeeNumber
Hours worked
Deparbment code

Week number

Validation Check

Presence in EmPloYee Master Tabl9

Range check
Presince in DePartment Master

Range check

6

AII three correct - 2 marks

Any two correct - I Marks

G

o All six correct - 3 marks
o All3 types without any examples-2 Marks

o Any tour or five correct-2 Marls
o Any one, two or three correct - I Mark

Only Examples without media will not be given any marls

r All4 correct - 3 marks
o Two or three - 2 Marks
o One correct - 1 Mark
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(, ele/n ,,

Information and Commrtnicatio-n Technology (Paper No 20)

PaPer tr - B
Marks Allocated 15 f-4190

h-7SB- 65, C-55, S - 35

a) Three comPonents

, .ALU
.CU
. Registers

[0.5 Marks * 3 = 1.5 Marksl

ALU
o Performs mathematical calculations'

o Perform comParisons of data'

CU
o Performs all the firnctions of a computer system'

o Decodes instructions in the memory' i

o Sends signals to the retevant compone'nts'

Registers
.Temporarilystoredataandinstructionsuntittheyaresendtots

the ALU
.Storesprocesseddata(results)rrntilsendstothemainmemory

(storage device)

[For any answer from each category 0'5 Marks * 3 = 1'5 Marksl

fl

b)Storagecompactionisneededtobringallused.storagetooneendof
the storagu io oia"rto claim ";;;d7"sable 

storage space for

efftcient use.

l0'5 Marks * 4 =2 Markst
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Size of a cltastor:512b)tcs.
Thereforo number of clusters needed forttre file = 3
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A B c D r(A,B,CJD)

0 0 0 0 0

0 0 0 I 0

0 0 I 0 I
0 0 I I I
0 I 0 0 0

0 I 0 I t

0 I I 0 0

0 I I t
t 0 0 0 0

0 0 I 0

I 0 I 0 0

I 0 I I I

I 0 0 0

I t 0 I I

I I I 0 0

I I I I 0

,l
i

l. (d).

(i).

(ii)

(iii) Logic Circuit

lOrt)1"' 1

F rncl"alrl
| ,lo flr
9oL'rh'^'

g ou*|la^ 'FLA,b,e,D)= EEtlf

OR

GGaD+nDeor

:'

[ 0.25 r 16 = 4Morks I

6 g.o+ e6c-o.rAtsaD

s2Yhnc FL\Drc,D) = [EE!+
[ 2 Marks I

.@c-++ffi
DR

or(
€k

r Simplified Boolean Expression [2 Mrks I

(As given below!
ii

i

'!
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:r,

*
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a:
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):i

SoLrI''or) \
A B c D F(A,B,C,D)

0 0 0 0 0

0 0 0 I I

0 0 I 0 I

0 0 I I I

0 I 0 0 0

0 I 0 I I
0 I I 0 0

0 I I I I

I 0 0 0 0

I 0 0 I 0

I 0 I 0 0

I 0 t I I

I 0 0 0

I I 0 1 I
I I I 0 0

I I I I 0



Lq8lc circuirt for

r*AB CD

r F(dB,C,D) =ABCDT'ABCD+ABCDIABCOIABCD+ABCD

li:: ll

llrl
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ASCD

AECO

AECO

A B CD
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,l
J ;:.1js:

' ,t Simplified Bootean Expression using Boolean algebra or Karnaugh map

F(AB,C,D) = IgCD'.ABC. D+ABCry'.AECN+ABCD+ABCD

= Iic@tol * isD(dcl *eico*ascb

- Iilc+inoiaEeu+asdP

= Ecd+ep) +no1a+ec1

: nClA+O1+gp(A+C)

: escigcD*egp* BcD ( or any correct simplification;

;
:-
D

D.

D

;BB

F(A,B,C,D) = ARC*ABD+BCD+BCD

CDAB



. F(A,B,c,n; : ^ffi[o+ffcD.ABcD.ABCp*agcD*ABcDrABcbLoglc circutrt for
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"f $ffi-i, FiW"e,

F.i.!r'::.&. '..,;t..*' .', .:..:
;s !.i.-#.#.-

:E

OR

Simplified Boolean Expression using Boolean algebra or Karnaugh map

F(A"B,cp) : a[do * ascp+;icD+ABdp+ABcxAEcD+ABdD

.sEp

= .[i'(6urc(p*p) + asr4cr{) +ancprascD

= ^Iil16o*c1+ Isp +Atco+ae@ ,

= AB(C+D) +BD(A+AC) +ABCD

= ABC+ABD + ABD +BCDFAE9D

= aoG+B)+BC(A+AD)+BCD

: AD+ABC+BcD+BCD (Or Any correct simplification;

F(A"B,C,D) - AFABC+BCD'BCD

1
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2.(a)
Elements:

r HTML documents are defined by HTML elements.
r Conteut starts with a valid tag and terminated with a valid corresponding

tag.

[Any answer- l markl

Attributes:
. Attributes provide additional infonnation about elements.

[l marksl

O) o, as a'2'5
(i) br: element - forces a line break wherever youplace it.
(ii) href: AtEibute defines the link "address".
(iii) sro: athibute specifies the locationofthe image file
iv) html: element defines the whole TITML document

4qJ14- $*azsatS
; ^"^"..ft^-l'--l;- '

(c) (i) p{ color:blue; font-family:arial; font-size: 14pt} 
Vnarksl

If the complete answer is not given sub-sections of the written answer can
be given marks as below.

r p{ color:blue; font-family:arial; font-size:14pt}
[f both underlined component are given -.5 merkl

. p{ color:blue; font-familv:arial; font-size: l4pt}
tFor each underline component - .5 mark for eachl

(ir) Creates
o an anchor link
o when the user clicks on the image icon. "elephants-frrljpg". an

imaee named "elephantsjpe" is loaded in adifferentweb page.
o If the browser can't load the imaee "ele,phants-hljps" it displa.vs

the alternate text "Totu.to Yalat'.
o The width and height of the imaee"elepbants-tnljpg" are 288cm and

156 cm ryspectively.
o Turns offthe border.

Nakl fl*
[0.5 marks for each = 3 Marksl

a ,A t--tl* e@*o'lot l-^to

Szy*onL .

&

e-"rr-"|



.li,,t

i,l,
(iii)

(rD

<inputtpe= uradiou name= uvisitu value = "koptrd','ElpoA <bb
.i"iot fiq: "radio" nerne = "visit" value: "Blephant" >Elephant <bfl>

i 10.5 merkfor oach = 1 marksl

:

dv

,'q{-.f
,-5r

--
[0.5 marks for each component *-5 = 3 Marksl

,ii

<table torder - '1u>

+- CD

I

<caption>Wild Sri Lanka{caPtion:

<tr>
<th>Days{tl>
<th>Price</th>

</tr>

o

<e.

@,-

Takqas a

single
component

<tr>

</t>

<td>1<tb
<t&us$910<td>

<tr>
<t#10<t#.
<Id>US$1220<tdtr.

</tr>

</table>

5.
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Question 3

1)

i)

iD

255.255.255.244

* &""r-e**'

Router or Bridge J, l;, Sr.j fil2Lv

[marks il

lmarks 1l

iiil Ab fo*k'- 'lb* f-
ouAq EriAi"
L*-t-.r:et a na

RL' o'-^t I.r,f CbuW, ;
,lz-so (o,c tl-c!-^-o'l ' ^/

I
!
i
l

I' :ii

Lg'st-:It'-
\\ [CofrectAnswer markg 2

Pardal Marks - Two segments drawn wlth with no llnk ' I tarkl

Gateway address of network 1: 10.32.5.x where x = 1....14
Gateway address of network 2: 10.32.6.y where y = 1..14

[each corrcct answer 1* 2= marks 2t

lP addresses of computers network 1

10.32.5.n where n = 1..14 but not x

[marks {t

.\\
lP addresses of computerc network 2 --,

10.32.6.m where m = 1..14 but not y

[marks lt

,1.

t'
I

i
:i.
,!:

.}

i

I Do notgive marks fior duplicate lp numbers]
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Compare rcp alo UDP protocols in terms of reliability

l',

TCP reliabilitY high' i *na're

UDP is unreliable' l ,"'n {v
.& Fr, e-r^iz 

u"*.1

Peer-to.peer(P2P)andclient.servermodelsapftribtrtedapplication
architectures. oisJuitin" oir"'"nce between them'

P2P partitions tasks orworkloads between peers

ln Glient server, server takes the full load'

H ilarkl

[ { Markl

,n hubs and switches in a network'
Distinguish betwee D rr' s,v'rv!'--

rPied to allthe other '
Hub : \Nhen a oacket anives at one port' it is co

BSh : when a switch receives a packet, it sends the packet only "

io in" p"rticular destination port' 
[t for each x2=2 iiarksl



Question 4

a)
. Fiequirement (Elicitation and) Analysis'
o System Design.
. lmPlementation/Coding.
o Testing
. Maintenance.

[0.5 for each item ldentification x 5 = 2'5 Marks]' 
t0.5 for each item descrlption x 5 = 2'5 lttlarksl

b) Functional requirements:
. Services exPected bY he user or
. Services Provided bY the sYstem'

d*'
,YPY

5*o
o Make a call,
. receive a call,
o seod an SMS,
. receive an SMS

t0.5 for

Mobile phone- non-functional:

j

-5
t:S t?"btd M

:

'rr3'('f
r;i
.:i.
tI.f
i
I
t,

Non-Functional Requirements: \,r[d'to System constraints/ limitationf. ,cv,r,V

"'" [1 foreach x2= 2 Markst

Mobile phone- functional:

E, | 't4'LA-'l las

2-i
any correct answett up to three x?Ea#Mar{<sJ

r Size,
o price,
o battery ]-ife time,
. memory capaciEy,

' aPpearance

t0.5 for any corroct anewer up to two conuctanswetB x2={ tarksl I

s@ r dlcr..r?- *,2Ji,/-rt*n .h '*L#. /?t'

^ 
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lntegrated testing:

c) Unit testing:

d)

Any

Decide

uecide

AccePtance testing:

Purpoae, to tt"t the individuaL source programs for

logical errors'
peoptre: Prograrruner/Software Engineer who developed

fi:"$"tc.-ioa"/Prosram i

!

pu rpo s 
! :,u:'^: "' ; ::" i, ::H ; :;iffi , : i! {iE: "3' 

" " "
oroup and test'
-ana/Lr reriabiril'f 

'tiiot" a""-tl' ti'" integration'

people, sortwat"' """"eers/programners'' ":liot
sg/Lean lead/ pt":t"i manager a!'etopm"nt peopLe

only)

Purpose: To tesE the requirements of a

specif icaEi'ons or contract are meE '

Feople: people from software dt'"Iopm"nt team and

clientg/end users'

"n""t3;11"J"?1:'Xlffi:iIl:i:H:ffiI[0.5 for eat

a<planation with the following key features is acceptable'

II

functsionaf itYthe [0.5 t[arksl

[0,5llarks]

t0.s Uarksl

$ llarkl

the exPected out'Put'

ConducE the tsest'

ComPare t'he acEuaL behavior wit'h the exPected one'



computer (processor) cannot undenstand progams written in
any language other than machine code. Therefore language
tanslators are needed to tanslate such progrtms to machine code tprior to their execution { ,

t*t - et [2Marksl

First generation languages :

l) In Machine Code.
2) Execute very fast compared to other generation languages.
3) Tied up with the machine architecture.
4) Translators are not need to execute programs.

Second generation languages :

1) In assembly langu4ge
2) Mapping between assemble inst,ctions and machine

instnrction is usually l-l
3) Tied up with the machine architecture.
4) Assembler is needed to execute the program

Ibo features from each generation 2-Merk
r Each correct rnlrwer 0.S subjected to marimum I for each

generation.

i.
:r
i:l

ti
l': tt1
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Element of the diagram-can be any vatid item' Only the

sequence of one i"*r"" 
jffi, r"rkra bythe other is important'

i. Branohing (deoision) t'- @

\*'

\''

**"o*;,'*Tff.'*1
o Each.o*ti J*u" = 0'5 mrrks Ctlt'-' 04



I
2
3

4
5

6
7
I

9
10
11

x: int(input("Enter an integer

urhile x !:0 :

bn = tttt t- O
while 1 ) l:

o@
&r,

->)

H*ffiIW^
bn:bn + str(remainder); S-l

print,',biii,ffffii1-",bn) Pp
x = int(input("Enter your number ->)

Syntax erlors
a) Line No 1

i.
ii.

b) Line No 3
i.

c) Line No 6
i.

d) Line No 7
i.

e) Line No 8

i.
f) Line 11

i.
11.

AII 8 correct with reesons - 4 Marks
r Each corcct #tid"otification of an

co*eetisn 0.25 mark
t*:.^|itre,-),+o^ lO.l*.a)+o"" .

Stine is not closed proPedY o
Need one more olose bracket e(')

bn variable shouldbe right indented.

Assigrrment operator should ne = not:

No line terminator (u;t)

Line should be indented with the previous line.

Sting is not closed proPerlY (t)
Needone more close bracket (t(')

error 0.25 marks, error

i
j,

{,
-1..

2:.

,i.

;i
:i

1

IL



ii
i':
[
'!
i
ir
4l:1 i

il

-6*1fr:'il,o.rat" 
.' bn= st(remainder)+bn

Iftheorderontheright}andsidereversed,lhebinarynrrmber
would b" i" tilteve'se-order

culd be aligned with line 4 to captury the lqst bit'

x= int(input("Enter an integer ->"))

while x !:0 :

bn = ttu

while x > 1:'---- 
quotient = int$ /2)

iemainder =xYoZ
il= st(remaiaded + bn

bn=st(x)+bn
,ri" l;i6*I'*b1;-*l]
x: ir(inPu('fnttt an integet ->'))

3

4
3

4
5

6
7
8

9
t0
1t

, i i,iii!i:rllil
iitI t t!tii,
'-t!

An e .o"."ctions - 4 MarBs

o Each correction - 2 Merks



6. (a) For this question valid business lntifies are
o" Manufacfure
r Wholesaler
o Retailer
o Service provider

(, 
lffio.';rr:Hff:, 

_ Describes erecrronic commerciat rransacrion

[Each bold point 0.5 Martrs x2 = ll
In the exampre both parties shourd be business entities.brample : Delivering moror 

"hi;;I; the qanufacurer to rhervholesale dealer through on_tio hurrr;;;^.,

tEach valid business party 0.5 Marla x2 = ll
Business to Consumer _ Describes electronic commsrcial transactionbetween business to e Consumer.

Example --lr-o:r,rtou g.,::*: ffT':H:'ffi illComputer, Food (Home detivery oif;;;; 
." 

",
lEach valid business prrty 0.5 Marks r 2 = ll

consumer to consumer - Describes electronic commercial trensactionbetween corurumer:!,

Note : rransactions 
3,. s:M,{ ffiH$'rilr:T;f':TTffi?;.llAmazon'conq craigslist'im, rB"i."rr-;; throue*-q- colraborativefac,itation among corurumers. r.g. "-*rrr"* *.b ilrfihii,otorirystudents.

Exampre - processing an ou-line tansaction to p,rchase a text book by. one cor$rmer from aiother consumer. crd;;", is also a me,mber of thesame community)

_

"/'
.S

0
6

.$
:ii
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?,-
t;i
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- c2'(
4

?
\

,U t'
\ a'l

[Each valid business party 0.5 Marks x2 = ll
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{r

B2E Most appropriate tool - email

[l Markl
Justification:

o gimfle and easy to use,
r EasI to obtain.

Easy to access from low-end elechonic devices.
r Each individual can have his/her oum email address,
o Deliverl of messages guaranteed,
. Privacy/Securityassure4
o Different email groups cao be formed among the entire community

to communicate at different levels,
o a tool like webmail can provide wider access faoility,
o Each individual can commtmicate with his/her peer groups

ind-ependently.

[1Mark for each valid jusffication up to 2 = 2 Marls]

(b) (, Agent - A software agent is a computer prosram which works autonomoush
towards goals in a dvnamic environment on behalf of aqother entity
over extended period of time,

[0.5 marks for each characteristic * 4 =2 Marksl

(ii) Characteristics
a

Intelligent
Performs in
Able to interact

supervision or contol required,

collaboratively

Creative (to tansform goals into active tasks)
Community - predefined or open-ended

I mark for each correct answor up to 2 = 2 marksl

#

.t
i.$
r€

g
'#
#
B
.H
:13:]t
H. r':$$.:s
i.f
T
:ii
,1j

tcl :id

Self-governed. i.e. NoIi
Flexible to a significant
,Interacts with other agents



(iii) Examples . '
c Transportation: Agents cag be a pafi of an user-friendly transportation

system whrch perform intelligently by adjusting to the dynamic
environment.

o Defense : In a battle field age,nts interact autonomously with the enemy by
changing the stategies according to the tactics used by the enemy.

o Web Crawler : An Agent cau be a server-based program that continuously
or periodically scan the web or selected portions of the web looking for

. . information of interest.

" Web Browser : fui agent can provide the client side user intedace for a
sophisticated network application which may be'an intelligent web

browser
o Robot as an Agent : The agent in the robot interacts with the environment.

Robot (agent) is capable ofreacting to the changrng environment-
o Agent interacting with a Robot : Agent in the environment can interact

with the Robot which aets dynamically.
* User Interface : Agent acts as an interactive progam that presents a very

user-friendly interface to perform spec!fic tuskt +sd$61ted bf the user.
'(7l-*- "f.B, i"-\"rfr"* d'*

[Anyvalid example 1 Marks * Correct explanation 1 Mark = 2 Marksl

*

i.-i

#

Ti
!

24


