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

Second Generation (2GL) : Transistors

Third Generation (3 GL) : Integrated circuits(ICs)

Fourth Generation (4 GL) : Large Scale Integration (LSI) ,Very large
scale Integration (VLSI), Microprocessors

Information and Communication Technology (Paper No 20)

Paper Il - A
Marks Allocated 10 x 4 = 40
A -75,B - 65, C-55, S - 35

One marks for each correct answer

Total 4 Marks

b)

¥

R 3

Start (or Initi%&ram counter)

tchwext instruction

A

ncrement the program Counter

A
Decode the Instruction

l

Execute the Instruction

A

Stop

Three states fetch, decode, execute iteths in correct order 2 Marks

Any two items fetch, decode, execute in correct order 1 Mark
wtoak e — VL Mmatk

Total 2 Marks

fekeh, decode | ewecute v Tlout sgcle L Mayi




5 => 0000 0101
3 => 0000 0011
-3 => 1111 1100 + 0000 0001 => 1111 1101

Total 2 Marks

e Correct representation of 5 1 Mark
e Correct representation of -3 in twos’s complement 1 Mark

0000 0101
1111 1101 +

1carry 0000 00 10

ik 1 Mark

(N
A carry out of the most significant b@lored in two's

complement addition. O
K &;e 1 Mark

°




2)

FAT32 NTFS
Max file size limited/unlimited limited/unlimited
Max file name limited/unlimited limited/unlimited
length
Security yes/no yes/no
Support of Unicode. yes/no yes/no

Gy
Total 3 Marks

e 4,5,6 or 7 correct answers arks
e 1,2,or3-1 Mark

e All 8 answers are correct @@m
2

\ o

b)
tal number of pages = 2° = 64

o 2°=64 2Mark

28 1 Mark
gb\ AAAAA \ W\N“”

Total 2 Marks

[010111 | 000000111100]
Page displacement

¢ Both page and displacements are correct 1 Mark (No marks for partial

answers)

o If at least page and displacement is identified 0.5 Marks

Total 1 Mark




running terminate

ready blocked

6\’
@ Total 4 Marks

All 5 states with arrows in the correct directiags arks.
Create, Ready, Running, Terminate with @ in the correct directions — 3 Marks.
All five states of the-abovedstates ‘(args rong direction or without arrows)— 2 Marks

Any two states — 1 Mark ¢




3)a)

. sport
sindent Participate po
Attributes( 4
attributes) Hours

e Complete diagram with attributes — 2 Marks

e Diagram without attributes — 1 Mark
e Two entities and one relationship (names may not be correct) — 1 Mark

b)

Relationship Cardinality Reasons

Participate Many-to-many One student can participate for more than one
Sport.
More than one s t for a sport.

’
b Total 1 Mar

e All correct

c) False or not correct Q

\ o

True

0 Marks for t cthion, No marks for explanation

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

d)
Two weaknesses
1) Data duplication or any statement implying this.
2) Attribute ‘Hours’ on the relationship ‘Participate’ is excluded in the table

Total 2 Mar
e 1 Mark for each




S Student table with the attributes Admission No, Name, Address, Class
Total 1 Mark
Spt¢ Sport table with attribute — Sport Code, Sport Name
— Total 1 Mark
arks
Pa Participate relationship with attributes Admission No, Sport Code, No of Hours
,gr Total 1 Mark

\@(9 ’
~ O

Q}Q

3 \




4)

a)

Linux — System Software
Word Processor — Application Software
Web Browser — Application Software

e All three correct — 2 marks
e Any two correct — 1 Marks

Total 2 Ma

b)

Magnetic — Hard disk, Diskette, Tape Drive ( Any one)

Optical - CD, DVD,VCD , Bluefon ik l

Solid State — Flash Drive, Memory cards

*
All six correct — 3 marks @6
All 3 types without any ex 2.2 Marks
Any four or five correct arks
Any one, two or threegolgect - 1 Mark

Only Examples withm‘m@ will not be given any marks
S

Total 3 Ma

c)
Data Ele Validation Check

Employee Number ~ Presence in Employee Master Table
Hours worked Range check

Department code Presence in Department Master
Week number Range check

e All 4 correct —3 marks
e Two or three — 2 Marks
e One correct - 1 Mark

Total 3 M




d)

Video Conferencing : This is the process by which twe or more individuals, located in
different places carry out a discussion(communication) through network by
transmitting audio and video. g

1 - Mark

Copyright : The right of the author to copy, print and market his/her material.

1 - Mark

60
| &
i \
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Information and Communication Technology (Paper No 20)
Paper Il - B
Marks Allocated 15 x 4 = 60
A -75,B — 65, C-55, S — 35

a) Three components
e ALU
e CU
e Registers
[0.5 Marks * 3 = 1.5 Marks]

ALU \
e Performs mathematical calculatjens.,

e Perform comparisons of dataQ

CU
e Performs all the @s of a computer system.
e Decodes instrgg in the memory.

e Sends signdls t0"the relevant components.

Registers
o T arily store data and instructions until they are send to W

U.

e Stores processed data (results) until sends to the main memory

(storage device)

[For any answer from each category 0.5 Marks * 3 =1.5 Marks]

b) Storage compaction is needed to bring all used storage to one end of
the storage in order to claim unused/usable storage space for
efficient use.

[0.5 Marks * 4 = 2 Marks]
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¢

¢) File size = 10,400 bits = 1,300 bytes

Size of a cluster = 512 bytes.

Therefore number of clusters needed for the file =3

[1 Mark]

Total size of 3 clusters = 512 » 3 Bytes = 1,536 bytes

Wastage of space = 1,536 — 1,300 = 236 Bytes

li

[0.5 marks x 2 = 1 Mark]




1. (d.

OK

coutbon |
A ’—RB C D F(A,B,C,D
0 0 0 0 0
0 0 0 1 0
0 0 1 0 1
0 0 1 1 1
0 1 0 0 0
0 1 0 1 1
0 1 1 0 0
0 1 1 1 1
1 0 0 0 0
1 {0 0 1 0
1 0 1 0 0
1 0 1 1 1
1 1 0 0 0
1 1 0 1 1
1 1 1 0 0
1 1 1 1 0

(i)

Logic Circuit

A B C D F(A,B,CD)
oo o] o 0
oo o | 1 1
ol o] 1] o 1
o | o | 1 |1 1
0|10 ] o 0
o |1 | o0 | 1
u 1 1 0 0
o | 1 | 1 | 1 1
1 o o[ o 0
1o | o | 1 0
1o |1 ]o 0
1o | 1 |1 1
11 oo 0
11 o |1 1
11 |1 | o 0
O T T 0

¢ Simplified Boolean Expression

(As given below)




|

Logic circuirt for

F(A,B,C,D) = ABCD+AB CD+AB

CD+ABCD+ABCD+ABCD

ok A B D
}’ ?7 ABCD
ABCD
ABCD ‘jD F(A,B,C,D)
ABCD |
ABCD
N ABCD |
L 2
oR 9
A B CD )@
& ¥ % Al O
o
* ABCD
l:__/— \ ABCD -—Mj : F(AB,C,D)
o [ \l_-\BCD
L/
o ABCD
—\ ABCD
gw——_.—

OR

N

L8t




simplified Boolean Expression using Boolean algebra or Karnaugh map

ABCD+ABCD+ABCD+ABCD+ABCD+ABCD

F(A,B,C,D)

— ABC(D+D)+ ABD(C+C) +ABCD+ABCD

— ABC +ABD +ABCD+ABCD

= BC(A+AD) +BD(A+AC)

= BC(A+D) + BD(A+C)

= ABC+BCD+ABD+BCD  ( or anmy correct simplification )

4

bl

F/D W)

N

B B B

F(A,B,C,D) = ABC+ABD+BCD+BCD |

i

A B CD
ok
Do \ ABC
= |/
o \ ABD F(A,B,C,D)
L/ —
>0 BCD

~ 7 e D A

—_—— = 2

ppE®*""t o~ —
— 5=




 Logic circuirt for + F(AB.CD)= ABCD+ABCD+ABCD+ABCD+ABCD+ABCD+ABCD

*%

F(A,B,C,D)

ABCD

SN
x&

* OR @Q

4l>n ——
ABCD

wlejole
iy

ABCD

)

>
o
[a)
o

Y

:

>a N\  ABCD — F(A,B,C,D)
> Sso
v -
s ABCD
|2
ABCD
So.
|
ABCD

V




OR

Simplified Boolean Expression using Boolean algebra or Karnaugh map

F(A,B,C,D) = ABCD + ABCD+ABCD+ABCD+ABCD+ABCD+ABCD

~ AB(CD+CD+CD) + ABD(C+C) +ABCD+ABCD

= AB(CD+C(D+D)) + ABD(C+C) +ABCD+ABCD
= AB(CD+C) + X_gg+A§CD+m

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

~ ABC+ABD + ABD +BCD+ABCD

~ AD(B+B) + BC(A+AD) +BCD

= AD+ABC+BCD +BCD (or any corrgctysimplification)

N\

cD \K 00 01 1 10 cbh AB@@ ’; A

o N O’\_' iy

4,\ [ D @(\C (iGN

B SAVEEESS NS Y/ =
')

10 C

&%k

A B CD F(A,B,C,D) = AD+ABC+BCD+BCD

DGDG ABC F(A,B,C,D)
' L—/ —
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(b)

(c)

Elements :
¢ HTML documents are defined by HTML elements.
e Content starts with a valid tag and terminated with a valid corresponding

tag.
[Any answer - 1 mark]
Attributes :
e Attributes provide additional information about elements.
[1 marks]
(i) br: element - forces a line break wherever you place it.
(i) href: Attribute defines the link "address".
(iii) src: attribute  specifies the location of the image file
iv) html: element defines the whole HTML document
@ 2S Mavle 2ael. @lomwdl® !
L ard. r}'vma/\’fﬂrrs;a,{ll‘ij ®x ¥ = Q‘qw
(i) p{ color:blue; font-family:arial; font-size: 14pk
.
[2 marks]

If the complete answer is not given sub-3¢ChpMS of the written answer can
be given marks as below.

= p{ color:blue; font-@al; font-size: 14pt}
[If bath rlined component are given - .5 mark]|
= p{ color:blue; -family:arial; font-size: 14pt}

efdch underline component - .5 mark for each]

(i1)) Creates

e an anchor link

e when the user clicks on the image icon, “elephants_tnl.jpg”, an
image named “elephants.jpg” is loaded in a different web page.

e If the browser can't load the image “elephants _tnl.jpg” it displays
the alternate text "Tour to Yala".

e The width and height of the image“elephants_tnl.jpg” are 288cm and
156 cm respectively.

e Turns off the border.

[0.5 marks for each =3 Marks]

Nofc: Tlo o rd bwllet costains Fs0




(iii)

@iv)

®

@
b

<input type = "radio" name = "visit" value = "Whale" >Blue Whale <br/>
[Each underlined component 0.5 marks * 4 =2 marks]

<input type = "radio" name = "visit" value = "Leopard" >Leopard <br/>
<input type = "radio" name = "visit" value = "Elephant" >Elephant <br/>
i [0.5 mark for each =1 marks]

Take as a
single
component

<table [border = "1"> & @

. e (S
<caption>Wild Sri Lanka</caption \< C\,\‘ ot
<tr>

<th>Days</th>

<th>Price</th> =—®
</tr>
<tr>

<td>7</td>
<td>US$910</td>
</tr> !

éoo

<tr>
<td>10</d> \
<td>US$1220</td> O ()
</r>
</table>

.
[0.5 marks for each component *6 =3 Marks]




ju¢ .
Question 3

1)

i) 255.255.255.240
| [marks 2]

i) Router or Bridge »~v L 3 s“%&w\( 1@«1 o3 S tee |
[marks 1]

iy At Loest ova %m’A@( v Rouey =heurtd Le

¢

- o tusecn deso  Qeorteloa
e 0 - /

Switch Bridge/R Switch
”\ /bub

outer /huh \

&O°
,@ [Correct Answer Marks 2
Partial Marks - Two segn@awn with with no link - 1 Mark]

1% 10.32.5.x wherex=1....14
: 10.32.6.y wherey=1..14
[each correct answer 1 * 2 = marks 2]

Gateway address of ne
Gateway address of n

IP addresses of computers network 1

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

[marks 1]

IP addresses of computers network 2

10.32.6.m where m = 1..14 but not y
[marks 1]

[ Do not give marks for duplicate ip numbers]




b). |
i. Compare TCP anLj UDP protocols in terms of reliability
TCP reliability high,
UDP is unreliable.
[2 Marks]

ii. Peer-to-peer (P2P) and client-server models are distributed application
architectures. Discuss the difference between them.

P2P partitions tasks or workloads between peers
[1 Mark]

In Client server, server takes the full load.
[ 1 Mark]

iii. Distinguish between hubs and switch %ﬂetwork.
Hub : When a packet arq@ one port, it is copied to all the other

ports.
Switch : When a swit eives a packet, it sends the packet only
to the particular degtingiion port.

@ [1 for each x 2 = 2 Marks]

2
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Question 4

a)
Requirement (Elicitation and) Analysis.

System Design.
Implementation/Coding.
Testing

Maintenance.

[0.5 for each item identification x 5 = 2.5 Marks]
[0.5 for each item description x 5 = 2.5 Marks]

b) Functional requirements:
e Services expected by the user or
e Services provided by the system.

Non-Functional Requirements:
o System constraints/ limitations.

—— : [ %h X 2 = 2 Marks}-
<

L~ P

|

' Mobile phone- functional: ,@

\t

"“ o Make a call, O
" e receive a call, Q

e send an SMS, @

receive an SMS

K4

Size,

price,

battery life time,
memory capacity,
appearance

(0.5 for any correct answer up to two correct answers x 2 = 1 Marks]

#V]ﬁu‘n’"énmw ! )\/&ce.m?;j ~o '/7“@},’,«,,} o rotot—
3

edang MG ot et $T
on) QD%;TMn'f Kroebysis: J:cLzarH}f¢Q:{-fovﬂ @& U sey
OL%VJJ*1~M1r>¥§,
87‘;3% @Q&ijn: {kw/a/ﬁMh{‘ C}l. oy Cdnd?};”‘um.j
red do| T ~F Na oc fnal r—\'nj:%o\m,w&q’cﬁ\

b< tm}l)}gmnkd

co-n

entedron ~ } o Conee Lol ool
Z’%—{;Cﬁ_j:c”ﬂﬁm or/@%mﬁg—‘ M&vabA/( wr«)}‘,)u

ponogrsrel ” ond) e 12

T2 ¢ doyon® :IL&A ,ﬁnf_f,jt/‘“)ﬂnm\ 0} eovs

_}
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c) Unit testing:

.

e Purpose: To test the individual source programs for
logical errors.

o People: Programmer/Software Engineer who developed
the sburce code/program

Integrated testing:

e Purpose: Unit tested source codes are combined as a
group and test for (functionality, performance,
and/or reliability) errors due to the integration.

e People: software engineers/programmers, senior
SE/team lead/ project manager development people
only)

Acceptance testing:

e Purpose: To test the requirem * a
specifications or contract are .

e pPeople: people from softwar ®elopment team and
clients/end users. @

[0. ch purpose x 3 = 1.5 Marks]
[0.5 for each cv eople invoived x 3 = 1.5 Marks]
d) <2:,
.
Any explanation with th owing key features is acceptable.
Decide the functi ty
[0.5 Marks]
)
f %, Decide the expected output
®rw ) [0.5 Marks]
Conduct the test
[0.5 Marks]
Compare the actual behavior with the expected one.
[1 Mark]
2L 'y
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()

Computer (processor) cannot understand programs written in
any language other than machine code. Therefore language
translators are needed to translate such programs to machine code

prior to their execution.
[2Marks]

(b)

First generation languages :

1) 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 language

2) Mapping between assemble ins @s’ and machine
instruction is usually 1-1

3) Tied up with the machine ’Su:ture.

4) Assembler is needed to the program

Two features from each genera 2 — Mark
o FEach correct ansge\ Q5 subjected to maximum 1 for each

generation.

3B




i.  Sequence 44— @O

)

Element of the diagram can be any valid item. Only the
sequence of one instruction followed by the other is important.

i. Branching (decision) 4&— @

ii. Iteration (repe‘[i’tion)O
A
. é—@

All three control features are correct with the flow charts — 3 Marks
* Each correct answer = 0.5 marks ( ik~ o AHooo clyar E')




(d) OXC>

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

2  whilex!=0:

3 bn="" — @

4 while x > 1:

5 quotient = intgx /2) (9
6 remainder == x %2

7 bn =bn + str(remainder); 4———'@
8 X = quotient &————&)
9 bn = str(x) + bn
10 print ("Binary Number -", bn) @ .
11 = int(input("Enter your number ->)

Syntax errors
a) Line No 1 \$
1. String is not closed properly (“)
ii. Need one more close bracket (@

b) Line No 3
i. bn variable should be ri ted.
¢) Line No 6

i. Assignment operat@d ne =not =

d) Line No 7

i. No line termin&ad(*;”)
e) Line No 8

i. Line sh indented with the previous line.
f) Line 11

i. String 1$*not closed properly (“)
ii. Need one more close bracket (“(“)

All 8 correct with reasons - 4 Marks
® ch correct emr 1dent1ficatlon of an error 0.25 marks, error
(}Qn’% 0.25 mark

(L



(i

Logical errors
a) Line 7 should be
bn = str(remainder) + bn

If the order on the right hand side reversed, The binary number
would be in the reverse order.

b) Line 9 should be aligned with line 4 to capture the last bit.

x = int(input("Enter an integer ->"))
whilex =0
bn — i
while x > 1:
quotient = int(x /2)
remainder = x %2
bn = str(remainder) + b %
X = quotient

bn = str(x) + bn @’6 ‘

print ("Binary Numbex-
x = int(input("Ente eger ->"))

OO\]O\LII-DL»ADJ

et et \D
—_— O

All 2 corrections —4 Ma
o KEach correctio

Marks

96




6. (a) For this question valid business entities are
Manufacture

Wholesaler

Retailer

Service Provider

(1)

Business to Business — Describes electronic commercial transaction

between businesses.
[Each bold point 0.5 Marks x 2 = 1]

In the example both parties should be business entities.
Example : Delivering motor vehicles by the manufacturer to the
wholesale dealer through on-line transactions. ‘

[Each valid business party 0.5 Marks x 2 = 1]
Business to Consumer — Describes electronN mercial transaction

between business to a Consumer. *
' d point 0.5 Marks x 2 = 1]

Example - Processing an on-li xar to purchase a Mobile Phone,
Computer, Food (Home delive ]@d),
[E lid business party 0.5 Marks x 2 = 1]

—Describes electronic commercial transaction

Consumer to Cons
between consum
[Each bold point 0.5 Marks x 2 = 1]
s are generally performed through a facilitator e.g.
raigslist.com, eBay.com or through a collaborative
facilitation among consumers. e.g. e-commerce web portal for university
students.

Example — Processing an on-line transaction to purchase a text book by
one consumer from another consumer. (The latter is also a member of the
fame community)

[Each valid business party 0.5 Marks x 2 = 1]

91



(i)  B2E Most appropriate tool - email

[1 Mark]

Justification :

Simple and easy to use,

Easy to obtain.

Easy to access from low-end electronic devices.

Each individual can have his/her own email address,

Delivery of messages guaranteed,

Privacy/Security assured,

Different email groups can be formed among the entire community
to communicate at different levels,

a tool like webmail can provide wider access facility,

Each individual can communicate with his/her peer groups
independently.

»

[1 Mark for each valid ]Istiﬁcation up to 2 =2 Marks]

(b) (i) Agent - A software agent is a compute hm which works autonomously
towards goals in a dynamic ment on behalf of another entity
over extended period of ti

[0 &ks for each characteristic * 4 =2 Marks]

® Autonomous

(i) Characteristics Q
L

Intelligent

racts with other agents competitively or collaboratively

Works over extended period of time
Creative (to transform goals into active tasks)
Community — predefined or open-ended

[1 mark for each correct answer up to 2 = 2 marks]

g



(iii) Examples

Transportation: Agents can be a part of an user-friendly transportation
system which perform intelligently by adjusting to the dynamic
environment.

Defense : In a battle field agents interact autonomously with the enemy by
changing the strategies according to the tactics used by the enemy.

Web Crawler : An Agent can 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 : An agent can provide the client side user interface for a
sophisticated network application which may be an intelligent web
browser

Robot as an Agent : The agent in the robot interacts with the environment.
Robot (agent) is capable of reacting to the changing environment.

Agent interacting with a Robot : Agent in the environment can interact
with the Robot which acts dynamically.

User Interface : Agent acts as an interactive program that presents a very
user-friendly interface to perform specific ta\ directed by the user.

.
[Any valid example 1 Marks + Con&anation 1 Mark = 2 Marlks]

XS
O
o)
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