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1. Consider the following three nurnbers in decimal, octal and hexadecimal notations, respectively.
A - 231rc
B - 3478

c -876
Which of the above is/are equivalent to 111()r)1112 in binary notation?

{l)-A o:t]}r*.-: {2) B .o-nly (3) A and ( only 
-(4) 

B and C only

2. What is the decimal equivalent to the binary 110101.i1,?
(2t 53.50,,, r3r 5.1.75r,) (4) 51.25 

n

3. Which of the following describes the term ' iecommuting'?
(1) ability of an employee to petform duties c rveniently from different geographical locations using

modern technology
(2) having online meetings with people at dr irent -qeographic locations
(3) using ICT for community services
(4) using web-based applications to retrieve rormation
(5) performing flnancial transactions online

4. Consider the iollowing srarements.
A - Word size is the number of bits processed t the CPU of a computer in a single action (instance).
B - Data bus width and register rvidth are rectll' related to word size of a computer.
C - Word size of modern general purpose ( irputers is either 32 or 6,:t bits.

Which of the above statements is/are correct

(5) All A, B and C

(5) 54.75r0

(3) C only

5. Consider the followin-s statements.
A - In public key encryption systems each ,ir of communicating entities share a single key for

encryption and decryption.
B - Phishing is a type of social engineerir attack often used to steal user data such as user

name and passrvord.

C - Port scanning is a method r.vhich can b, used by attackers to identify open ports or services
on a network host.

D - Digital signatures can be used for ema message authentication.
Which of the above statements are correct?

(1) 53.0010

(1) A only
(4)BandConly

(1)BandConly
//\ D r ^^A T\ ^-r,,

(2) B on1.
(5) All A B and C

(2) A. B ,rd C only
/<\ all A D - ^--I n
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6. Consider the follorving statements.

A - DHCP server in an IP network dynam' illy allocates IP addresses to netrvork devices.
B - DNS server translates domain names tr [P addresses.

C - FTP server caches the recently accesse r web pages.

Which of the above statements is/are correci
(1) A only (2) B on

(4) B and C only (5) All I B and C

7. Consider the following statements.

A - TCP is a connection oriented and a re ,ble protocol.
B - UDP is a connectionless and an unreli [e protocol.
C - TCP and UDP are transport layer protr rls.

Which of the above statements is/are correc:

(3)AandBonly

8. In the OSI reference model, the network layer responsible for... communication.

Which of the following is suitable to fill the lank in the above statement?

(1) A only
(4)BandConly

(1) node to node
(4) switch to router

(1) A, C and D only
(4) B, E and F only

(2) B on
(5) All A B and C

(2) sourc to destination
(5) proce to process

(2) 8 and 65536
(5) 24 and 256

(2) A, D rd E only
(5) C. E rd F only

(3)AandBonly

(3) hop to hop

9. Which of the following indicates the number of host bits and the number of IP addresses respectively
inaclassCnetr,vork?
(1) 8 and 256
(4) 16 and 65-536

(3) 16 and 256

10. To which of the following network classes t es the IP address 192.248.254.1 belong?
(1) A (2) B (3) c (4) D (s) E

11. In the OSI reference model, a protocol data un: ''lf the network layer is referred to as a

Which of the following terms is suitable to 1 the blank in the above statement?

(1) frame (2) segment (3) windr (4) message (5) packet

12. Which of the following correctly lists the given computer storage components in the descending
order of access speed?
(1) cache memory > main memory > magneti, ,Jisk > register
(2) magnetic disk > main memory > cache mr rory > register
(3) magnetic disk > main memory > register : ;ache memory
(rl) register > cache memory > main memory magnetic disk
(5) register > main memory > magnetic disk : :ache memory

13. Consider the follorving computer memory ty s.

A - CMOS memory
B - cache memory
C - flash memory
D - hard disk
E _RAM
F - registers

Which of the above are volatile memory typ, l
(3) A, E and F only
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14. Consider the following statements regarding iTML.
A - HTML frames are used to divide a br ',ser window into multiple sections.

B - The rons attribute of <frameseF tag de res the number of vertical frames in an HTML page.

C - <frameset cols="100, 500, 100"> cre :s vertical frames r'vith the specilied number of
millimetres.

Which of the above statement/s is/are correr

(1) A only (2) B or (3) A and B only
(4) B and C only (5) All I B and C

15. Consider the following HTML code ri,ith Ia' ts O - @ and the expected output.

HTML code Expected output

<html>
<head> <title>Coffi e Shop </ title> </head>
<body>
<(D>
<@>Coff""</@>
<@>black hot drink</@>

'.@>utitte<t@>
<@>white c old drink</@>

</o>
</body>
</html>

Coffee
black hot drink

Milk
white cold drink

What is the correct order of tags for replac'rg the labels O, A and @?
(1) dt, dl, dd (2) dl. dt ,d (3) dd, dt, dl
(4) dt, dd, dl (5) dl, dd lt

Consider the following HTML code for creatin.r , table.

<html>
<head><stile> table,th,td{border: lpx solid tlack} <ls1,le>
<lhead><bod1,>
<toble>
<tr><th> Name:<lth> <td> Kamal <ltd> <ltr
<tr><th rov)span="2"> Telephone: </th> <td". ;5577851<ltd> </tr>
<tr><td> 55577855 <ltd> <ltr>
</table>
<lbody>
<lhtml>

Which of the follor,ving is the output genera d by the above code?

17. Which of the follorving is the correct HTM statement for inserting an image?
(1) <img href="image.gif' a1t="Mylmage">
(2) <img alt="Mylmage">image.gif</img>
(3) <img src="image.gif' alt="Mylmage">
(4) <image src="image.gif' href="Mylmage"
(5) <img href="ima-{e.gif' src="Mylmage">

16.

(5)(4)rt,(2)(1)

.leme:
iii::t-:r

r*:EFE{r!c:

l€aaa; Tegk:
===5?=gi4tu 
r==-=g55

}=sr: li:=i
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;iit:f!i

fSee page four
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18' Consider the space voyage for landing ! rurnorl being on the surface of the moon for the firsttime in 1969' The entire event was broai rst on the radio in Sri Lanka by several commentators
based in Sri Lanka and the USA.
Which of the following events relates to , ie highest value of information?(l) counting down for the launching of tr rocket that carried the space shuttle
(2) the moment the space shuttle escaped rom the gravitational field of the earth
(3) the moment the space shuttle entered ' *e moon,s gravitational field
(4) the moment the astronaut Neil Armstr :g placed his first step on the surface of the moon(5) the moment the astronauts landed on e sea in their return voyage to earth

19' Consider the following statements related , the development of computers over time.A - Both processing speed and power ci sumption o1. computers have increased.B - Processing speed of a computer has i, i-eased while physical size of a computer has decreased.C - Both power consumption and the ph .ical size of a computer have reduced.
Which of the above statements is/are corrr ?

(3) AandBonly

20. Consider the following statements.
A - Providing the personal information or :ustomers stored in a computer by a vehicle servicing

centre to an insurance agent is. an i, re related to the privacy of customers.B - Providin-e a copy of a single user lic sed softrvare to another party is a piracy issue relatedto the copyright owner of the softwl
C - Unauthorized access to another pers,,,'s computer is both illegal and unethical.

Which of the above statements is/are valid

(1) A only
(4)BandConly

(i) A only
(4)BandConly

(2) B only
(5) All A, B and C

(2) B orrly
(5) AX A, B and C

(3) III onty

(3) AandBonly

21. Consider the following Boolean expression.

A+B.C

which of the following is/are equivalent to iie above expression?
r. A+B.c

.....:
il. A.B,C
m. A.E+A.c
(1) I only (2) II onty (4) I and II only (5) II and III only

22. Consider the following logic circuit.

which of the follorving circuit/s is/are equr ilent to the above circuit?

(1) I only (2) II only

l

(3) III only (4) i and II only

m

(5) All I, II and III
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o Question s 23 - 25 are based on the flowchart below. (Note that n7o2 represents n mod 2.)

23. Which of the follorving is/are corect regardir the algorithm expressed by the above florvchart?

A - It takes 10 inputs.
B - It computes the sum of the even numb, , in the input.
C - To take 100 inputs, only modifying "is < l0?" rvill be sufficient.

(1)Aonly (2) Bonly (3) Conl' (4) AandBonly (5) AandConly

24.If the follorving were fed as inputs to the

2, 8.9,3. 4, 10, 6, 5, 13, 19.

(1) 10 (2) 30 (3) 42 (4) 4e

25. For any given input, outputs of which of the following Python
output produced by the algorithm in the above flowchart?

at u'e algorithm, what will be the output?

I7
(5) s6

programs will be the same as the

I- i=l
restrlt = 0
v,hile (i <= 10):

n = int(input))
i{ tn 7o 2 l= 0l:

resttlt += n
i=i+l

print result

II* result =0
for i in range(t0):

n = int(input))
if (not(n Va 2 == 0)):

resuh -- result + n
print result

ru- resuLt =0
i=7
while TrtLe:

n = int(input))
if (not(n 7o 2 == 0)'):

resttlt=resuh+n
i_.' , tt-t-,- r

f (i > 10):

break
print result

(1) I only (2) II only (3) III only (4) I and II only (5) A11 I, II and III

i<-i+1
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26. Consider the following statements regardin databases.
A - Candidate key is a column, or a set o1 olumns that can uniquely identify a row in a table.
B - Alternate key is any candidate key t ,t has not been selected as the primary key.
C - Primary key can have a NULL valu,

Which of the above statements is/are corre l
(l) A only (2) B , ty (3) A and B ontv
(4) A and C only (5) Al! . B and C

27. Consider the following statements relevant ,r external entities of Data Flow Diagrams.
A - An extemal entity can be a person, s rem or organization that has predefined behaviour.
B - An external entity can be a source input data for a process or/and a destination of the

output of a process.
C - External entities are always data stor

Which of the above statement(s) is/are con t?

(1)Aonly (2) Br y (3) AandBonly
(4) B and C only (5) All . B and C

28. Consider the following relational schema i, a database.

Subject (SubjectlD, TermID, SttbiectDescriplt)

Here the SubjectlD, TermID. and subjectDt ription are ... .... and Subject is

which of the following are most suitable r fill the blanks, respectively?
(1) attributes, a relation (2') rela )ns, an attribute
(3) tuples (records), a relation (4) tupi ., an attribute
(5) relations, a tuple

29. Consider the following tasks.
A - identifying the problems in the existing ystem
B - suggesting alternative solutions
C - prioritizing of the information system requirements

Which of the above tasks is/are carried rt during the preliminary investigations of systems
development life cycle?

(3) AandConly

30. Which of the following feasibility types is generally not carried out during the development of a
system to be used only in-house?
(l) economic feasibility (2') mar t feasibility
(4) organizational feasibility (5) tech cal feasibility

(3) operational feasibility

31. Consider the follorving statements related to business.
A - Brick-ctnd-click is a business model b, which a company integrates both offline and online

presence of the business.
B - Pure-brick is a business model in lvt n a company has only a physicat presence.
C - Pure-click business has the presence o !, on the Intemet.

Which of the above statements is/are correc regarding e-business models?

(1) A only
(4)BandConly

(1) A only
(4)AandConly

(2) Aa 'Bonly
(5) All B and C

(2) B only
(5) A11A, B and C

(3) C only

32. A smaft home application that automates the c ltrolling of lighting, temperature, enteftainment sysrems,
and appliances is an example for
(1) evolutionary computin,q. (2) mul' rgent systems.
(3) nature inspired computing. (4) soft ire agents.
(5) ubiquitous compulins.
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(1) A only
(.1)BandConli,

3ul. Consider the folloriin-e statements resarding pro rmming languages and program translation.

A - A compiler translates a program one statt rent at a time.

B - An assembier converts a pro-sram in an i, .embly language

C - An interpreter scans the entire program a ! translates it as

Which of the above statements is/are correct?

(1) A only (2) B only
(,1) A and C only t-5t B and ( rnly

35. What is the value of the following Prthon expr sion?

(-5**2)ll 3^4
(1) 3 (2) s (3) 7

Which of the above is/are correct?
(1) A only (2) A and B
(4) B and C only (5) All A, B

(2) A and B
(5) All A, B

37. Through rihich of the foilourng. rirll
operatine sr stem?

(1) application softrvare (.2)

(4) device driver (5)

a devicr

assembler

utility software

38. Consider the following statements relevant to

A - In traditional computing, data is encoded
is represented in quantum bits or qubits.

System.

Which of the above statements is/are correct?
(1) A only (2) A and 1 rnly
(4) B and C only (5) All A, I rnd C

33. Consider the follor,ving statements regarding art cial intelligence.

A - Artificial intelligence systems can be usec n email spam filters.
B - Artiflcial intelligence systems are capable i analyzing uncertain information.

C - An artificial intelligence system is a syste for capturing, storing, processing, and displaying

data related to positions on earth's surfact

Which of the above is/are correct?

(3) AandConly

into machine code.

a whole into machine code.

(3) C only

(4) t2 (s) 40e6

36. Consider the iolioriing statements.

A - Disk delia_ementation makes files that are ragmented in a disk, contiguous.

B - Swapping is a memory management techr, jue where the main memory contents which were

not recently used are copied to disk 1s fi;,Ke the memory available for other processes.

C - A File Aiiocatron Table (FAT) is a table at an operatlng system maintains which provides

a n.ri1p of the clusters that a hle has beer rtored in.

,nl1 (3) A and C only
Lnd C

controller that controls a device deal with the

(3) compiler

trends in modern information technology.

into binary digits while in quantum computing data

B - A u,earable device capable of activity tri iing that measures data such as the number of
steps ualked and heart rate is an eraml for a sensor netrvork.

C - A collection of nodes capable of environmt ral sensing, local computation, and communication
with its peers or r,vith other higher perft nance nodes is called a Geographic Information

only
and C

(3) AandConly

I

I

I
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39. Consider the following statements regarding , rabases.
A - For each attribute of a relation, there is set of permitted values, callecl the clomain of that

attribute.
B - The tuples (records) of the relations art rlways in sorted order.
C - Database schema shows the organizatr r of data as a blueprint of how the database is

constructed.

Which of the above statements is/are corect?
(3) AandConly

o Consider the follor.ving relational schema consi ng of text fields in ansr,vering questions 40 and 41.

Sttttlents (admission-number, surnante-tvilh-inh Is, house_number, street_rutme, village, postal_town,
postal_code)

Assume that for a -9iven postal*town only or postal_code exists.

40. Consider the follor.ving statements.
A - Studenls relation is not normalised.
B - Studenrs is a relation in First Normal F m (lNF) only.
C - In normalization terms, Students is a rel on in Second Normal Form (2NF) and hence also

in 1NF.

Which of the above statements is/are comect?
(1) A only (2) B onl. (3) AandConly
(4)BandConly (5) All A, B and C

41. Which of the following is displayed as outpr if the query:

Select * from Students where postal_code =' 1-20'and ltouse ntrmb<,r.='30-1':

is executed?

(1) postal_code of all records
(2) postal-code and house-number of records ,ving postal-code as '10120'and house_number as

'30A

(3) postal_code and house_number of all recorr
(4) all fields of records having postal-code as )120'and house_number as '30A'
(5) all helds of all records

42. Consider the follorving statements relating to ltity Relationship (ER) modelling.
A - Cardinality specifles how many instances i an entity relates to one instance of another entity.
B - An entity is a 'thing' or 'object' in the real rrld that can be identifled separately (distin_eLrishable)

from all other objects.
C - Cardinalitl' specilies primary, key attnbutes ,f an entity.

Which of the above isiare correct?

(1) A only
(4)BandConly

(1) A only
(4)BandConly

(2) A and B only
(5) All A, B and C

(2) AandBonly
(5) A1l A, B and C

(3) AandConly

43. Consider the follou'ins statements reearding f :tional and non-funct-ional requirements ol a sales
s) stem.

I - Reads barcodes of items purchased and oduces the invoice
II - Accepts user's request and responds in i s than 1 second
III - Processes a minimum of 1,000 transactir ; per second

Which of the following is the correct classihc. on of requirements?
(1) I, il and iII all functional
(2) I - functional, II and III - non-functional
(3) II - functional, I and III - non-functional
(4) I and III - functional, II - non-functional
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44. Consider the following software development li :ycle models.

A - spiral
B - r,vaterfall

C - Rapid Application Development (RAD)

Which of the above requires defining and linalizir requirements in the early phases of the lifecycle?
(3) AandBonly(1) A only

(4)AandConly

45. Consider the follorving statements regarding Srr tured and Ob.ject Oriented software development

methodologies.
A - Structured analysis and design represents stems as a hierarchy of functions.
B - Structured design is a system of interactir objects.

C - Object oriented methodology combines dar and processes into individual entities.

Which of the above statements is/are conect?
(1) A only
(4)BandConly

(2) AandB ,nly

(5) All A, B nd C

(3) AandConly

46. What is the output of the following Python cod' segment if executed with 30 as input?

n = int(.raw_inputo)
if (.n < 40):

resttlt = 7

rl (r < 10):
resttlt = 2

eli.f (rt < l0):
result = 3

else'.

result = 4

(1) 1

el se:

restLlt = 5

prittt resLtlt

(2) 2 (3) 3 (4) 4 (5) s

47. What is the output of the following Python cod segment?

s=0
for i in range(1.O.):

s=s+l
print s

(1) o (2) 10 (3) 4s

48. What is the output of the follorving Python cod, segment?

aList = [2.3. 11, 13.5,7]
s=0
for i in range(len(aList')):

if (aListli) > 10):

contintte
s=s+aListfi]

print s

(2) s (3) t6

(2) B only
(5) BandC rly

(4) 55 (s) 100

(1) 0 (4) t7 (s) 41
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49. Consider the following Python code segment with a blank
shown for guidance only. They are not part of the code).

line. (The line numbers on the left are

(3) C only

1

2

J

4
5

6
7

# Function definition starts

s=argl+arg2
return s

# Function definition ends

total = swn(10.20')
print total

The above code should consist of a programmer defined function named'sum'. Which of the

following should be entered in the blank on line 2, so that the function 'sum' is correctly deflned?

(1) sum(argl, arg2):
(3) function sum(arg1, arg2):
(5) def sum( ):

(2t del\ r(argl.arg]l:
lzlt def s r(argI.arg2.s):

50. Consider the following statements.

A - BIOS is an example for application sc \,'are.

B - A utility software is an example for fir vare.

C - Spyware is an example for malware.

Which of the above is/are correct?

(1) A only (2) B on

(4) B and C only (-5) Ail A B and C
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Part A - Stn, :urcd Essay
Answer all fow questio, on this paper itself. Do not

u,rite
in this
columni.(a) (i) State two benefits of using Cascading Sty Sheers (CSS).

(1)

(2)

(ii) Write the output of the following filML code segment when rendered by a web
browser.

<html>
<body>
<u> Important Sites </u>
<ul>

<li> <a href="vr*.nie.lHindex.htrnl"> National Institute oJ Education </a></li>
<li> <a href="prrdrenets.lHexamlindex.html"> Department of Exnmiruttinns </a></li>

</ul>
</body>
</html>

(iii) Write the output of the following FilML code segment when rendered by a web
browser.

<html>
<body>
<p>
<center> Department of Examinntions <br> Pelawatta
<br> Battaramulla </center></p><hr>
</body>
</html>

(b) Consider the following HTML code segment:

<body>
<hl> Introduction to Web Technologies </hl>
<h3> HTML </h3>
<p> HTML is the standard markup language for creating web pages <lp>

</body>

Write down the internal styles required to apply the styles mentioned in the following
table for the elements &1 and p in the above code segment.
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Do not
rvri te

in this
colurnn

Element Name Attribrrte Attribute Yalue

h1 coior
texi align

font-famil-,

blue
centre

Arial
p background -color

font-size

Yellow

l2px

(c) Consider the HTML form given below renci ed by a web browser:

This is a registration form used for registr lg
students. It is required to enter Student Nan; es

a text input, select Gender, select District rd

then click Submit britton. Complete ihe follo, 1g

HTML code segment by filling the space io
display the form.

Etud*nt E*gixtr*fio*

Sgxrdent lriarae i

Geadry li hlate il: fer::ale

ffiffi#ffi#ffiffi#
Suhnrtt .-s-.-

:grtrtd

'"1 J:. 'i'J<html>
<body>
<h3>Student Registration </h3>

<div>
ryg1fug6l=rpostt,)

</div>
<br>
<div>

Gender

</div>
<br>
<div>
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2' (a) Match each of the given phrases (i),-,(viii) relating to e-commerce with the most suitableterm from the list below.

List = {brick-and-click, content provider, e-cortmerce, group purchasing, informntion broker,
online marketplace, pure-brick, pure click, ieverse auction, virtual community,
virtual storefront\

Do not
*,rite
in this
column

Phrases:

(i) allows third party businesses (other businesses) to sell their products and services
through the website and charge a percentage of the sale value as the fee

(ii) provides frequently updated material such ,,s news, blogs, videos etc. online
(iii) allows sharing common interests and ideas over the Internet
(iv) consumer transactions are processed by tht, business operator,s web portal and then

delivered and fulfilled by the participating i:tailers or wholesalers
(v) has a physical shop as well as an online shop
(vi) is a business that collects publicly available data about consumers on the internet

analyzes and summarises them and sells that information to other parties
(vii) the sellers compete to obtain business from rhe buyer using the internet and prices maytypically decrease as the sellers underbid ea,:h othlr(viii) obtain discounts from vendors on the internet based on the collective buyingof members

Note: Write only the matching term against the phrase number.

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(b) (i) Write down the two's complement representation of 12,0 using g bits.

(ii) Write down the two,s complement representation of -6810 using g bits.

(iii) Compute -68,r+ 12,0 using the'above repre ntations (i) and (ii).
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(iv) State one advantage of using two's complement representation for data
operations of a computer.

3. (a) Consider the following Entity Relationship (ER, diagram:

Briefly explain why the 'Phone' atffibute is shown using a different symbol compared
to other attributes.

Briefly explain why DEPENDANT entity is shown using a different symbol compared
to COMPANY.

(iii) The following relational tables are constructed using the ER diagram shown above. In
each of the tables, the fleld nzrmes are missing.

coMpANy (.........e............)
srAFF (.........9............)
STAFF_PHONE (..........9...........)
DEPENDANT (.........e............)

Identify the missing field names in each tat and write them down against @ - O.

DEPENDANT_ODEPENDANT

@

@

o



ALl2018l20tB-rr

(iv) Write an SQL statement to display //ank and Addresse.c of all the STAFF.

-6

(v) Write an SQL statement

StafflD ='E001124'.

to display the nantes of the dependants of staff member

(b) (i) Identify and exPlain the fundamenrai error a the following Data Flow Dragram (DFD).

Gross
pay

Net
pay

A11orr ances and Deductions

Pay
cheque

Do not
write
in this
column

(ii) Write down whether each

either True or False.

system are related.

of the following statements regarding software agents

Tiu€/False

the abstract layers of a comPuter

(1) A software agent can perform tasks in achieving a goal

with minimum or no direct supen'iston.

(2) Software applications can interact with agent without
direct supervision of a user.

A user may obtain answers to a problem directly from an agent'

A multi-agent system is a network of pr.lblem-solving entities

called agents that work together to find answers to problems

that are beyond the individual abilities ol each agent.

In a multi-agent system, individual ag(^nts may compete or

co-operate to achieve the system goals.

(a) Consider the following diagram which shows how

(3)

(4)

(s)

@

o

@

,/i\ assembler word database
\3/ processor system
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choose and write down the correct tenns from the .t given below for labels @, @), @ and O li:yList = {compiler, computer hnrdware, live-ware, ol ating svstem, system /application progrr*rllirti;r,
@ ... lcorumn

(b) order four of the following statements i.n the correct sequence to describe the operationsthat take place when a computer is swirched on.
(I{ote: Two of the statements will not be needed.)

A - The BIOS copies operating system (os) files into memory and the os starts
executing.

B - The BIos looks to the cMos chip to teil it where to find the oS.
C - The compiler is started.
D - The contents in memory is swapped to the hard disk.
E - The oS loads the device drivers that it needs to control the devices and givesa Iogin interface to the user.
F - Triggered by a series of clock ticks, the cPU executes the startup program,s

instructions in the BIos that invorves the power on serf-test.
The seq,ence of operations is: (fill in the boxes with relevant letters)

tr+f *[]+f
(c) The state transitions that could occur in a process running on a computer with apulti-tqsking operating system is shown in ttre folowing diagram:

(i) choose and write down the transition triggers indicated by the labers @, @, @ and @from the list given.

List = {inte*upt, Input/output (I/o) or event completion, I/o or event wait, schedulerdispatchj

@

o
(ii) For the process above, give one possible reason for the following transition trigger:

intemrpt:

@

@

@

@

@

fsee page eight
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(d) In a certain computer, the physical memory has a total capacity of 4GB. The size of a
memory frame is 4KB.

(i) Compute the total number of frames ir the physical memory.

(ii) The operating system maintains a data structure named the page table in respect
each process running in the computer. F or what purpose is it used?

(iii) With respect to the physical memory size, what is the beneflt of using the technique
of virtual memory in the above compurt:r?
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1. Suppose a logic circuit needs to be implemented for a digital system that has three inputs A, B
and C and one output Z. lts behaviour is as follows:

If the input C=1, the output Zhas the value of A.

If the input C=0, then output Z has the value of B.

(a) Obtain the truth table for the output Z.

(b) Write down either a sum of products (SOP) or a product of sums (POS) Boolean expression

for Z.

(c) Simplify the Boolean expression fot Z obtained in (b) above.

(d) Using the simplified expression in (c) above, consffuct a logic circuit for the system using

either 2-input NAND gates only or 2-input NOR gates only.

2. Consider the following scenario.

The K{Z company has six departments, namely Production, Accounts, Sales, Administration,

Maintenance and Informntion Technology Services (IT). The following ta,ble shows the number of
computers available in each of the departments.

Department No. )tn, ,trtlr Number of Computers

D01 h-oducti' 2,i

D02 Accounts -ru

D03 Sales 18

DM Administ tion 30

D05 Mainteni :e 25

D06 IT Servitr:s 28

Each department needs to have their own cal area network. Network administrator has received

a class C trP address block 192.248.154.1 ',4. It is required to subnet the IP address block to

satisfy the requirements of each departm, t and allocate IP addresses to them.

(a) (i) How manv addresses are available in re IP address block?

(ii) Whai are the first and the last addrt es of the IP address block?

(iii) Ho\\ many host bits are required to -eate the required subnets?

(iv) After subnetting, write the relevant , rwork address, subnet mask and allocated range of
IP addresses for each dePartment.

Note: Use the following table format to resent your answer.

Department No Nework Address Subnet Mask IP Address Range

D0l
D02

D03

D04

D05

6de @ 6@ffi q0afr/

B
r, "-^.F.;irn nln'jg--'

L v. Jv-_v L v. i

gaeroi:. Gp rryurreb Gprgf gtL-r-.lerf lot'
Information & Communication Technology

II
II

lk Answer any four questions onlY.

Reservedl

Part B

Eoo) oo)0 o€e)booodqo @ eoo) e6)o
,,t.ar tl r t 'ir -r' r i, r,^)r#r'i r..rtti .. r

l\.r'1r1','rtl.ir l':'rr tr,.'ll,,r'..Sri).rllL, l'c1,..'
Goo) Do)o ce-c)56oooQd 6t 8oa) fG)5
i ,/,, i,t r ,, -t, .,1 .., "1,+- t, ,,"n,i i ,

i I-anka De partnrcnt rrf lix:rtainl
oco)booodeo 6 eoo) oo)o
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(b) The XYZ Company links the five department-s )roduction, Accounts, Sales, Administration and
Maintenance to the IT Services department d connects those departments to the Internet
through the IT Services department. The netwr < has been completed by laying the cables and
installing six switches, a router and a firewall \ll six departments are situated in six separate
buildings.

The administrator allows all subnets to access he Internet through a proxy server. The proxy
server and the DNS server are located in the f Services department.

Draw the labelled network diagram to show I logical arrangement of the computer network
of the XYZ company by identifying suitable 'vices and required cables for all the locations.

(c) After setting up the network any employee r' any department was able to access the URL
http://www.nie.lk through a web browser in a lomputer in his/her department. However, one
day an employee finds that he cannot access at website from a computer in his department.

Write three possible reasons for the above pr ,lem.

. (a) A business sells handicraft items such as wo,' 1€n masks, handmade souvenirs, and batik and
handloom cloths for tourists in a certain city i Sri Lanka. At present customers walk to the
shop and buy goods with cash. The owner I ns to start selling his products online through
his own web portal.

(i) State the type of e-business model the ow 'r plans to start.

(ii) Assume that a certain tourist hotel situated earby is willing to publicize the planned online
shop in their hotel web site.

(1) What type of e-business model can L, established in the above scenario between the
handicraft business and the hotel?

(2, Briefl1 e.rplarn one possible e-business : enue model each. for the hotel and the proposed
online shop of the handicraft business.

(iii) State two methods that can be used by the J rnned e-business for processing online payments.

(iv) Briefly explain one e-marketing method th, you would propose to attract customers to the
planned e-business web portal.

(v) Explain how the user experience can be ir roved using intelligent agent technology in the
planned e-business web portal

(b) Consider the following figure which shows a nplified view of a multi-agent system.

interacts with

Communicates

Communicates

Answer the following question by studying the above flgure.

"A software agent mny or moy not have a user interface".
Do you agree with the above statement? State a reason referring to the above figure.

(,
-f
A
User
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(a) Assume an input which contains a sequence of positive numbers. The sequence has at most100 numbers' If the input sequence has n numbers where n < 100, then the end of thesequence is marked by making (n+l)ft number _1.
For e'g', the following input sequence has 8 positive numbers, where the 9th input which is -1marks the end.

2312547689224465
Draw a flowchart that represents an.algorith i to output the largest number in a given sequenceof n positive numbers as described above.

(b) consider the florvchart given below. The al rithm in the flowchart takes two inputs, the firstinput L is a list of numbers, the second in t K is a given number.

(i) What would be the output if the first input i was 23, 45,32, 1I,67,39, 92,51,74, g9 andthe second input K was 3g?

(ii) Briefly explain the aim of this algorirhm.
(iii) Develop a S'thon program to implement the a rrithm in the flowchart.

i=i+1

isi<n?
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The following two tables CI-ASS and STUDENT are consffucted by using the Entity Relationship
(ER) diagram shown in Figure.

CLASS Table

ClassID ClassName ClassTeachr, Stream Year

1111 12-A A. B. Perera Physical Science 20t7
trt2 12-B N. Mohamed Bio Science 20t7
1113 13 -A E. Selvadurai Arts 201',7

lt14 13-B L, De Silva Commerce 2018

STUDENT Table

IndexNumber ClasslD Initials Surname DateOfBirth

899 I 1112 E. \azeer 1999.12.06

8993 1111 S. I .,alingam 1999.02.06

8995 tl12 w. :irnandO 1999.11.11

8997 11 13 U. H. )e Silva 1999.08.06

(a) What is the_cardinality of the relationship between the entities STUDENT and CLASS, denoted
Uy@anO@above? Note: Write down surtable labels for@and@, respectively.

(b) Explain how a relationship is established between the two tables using primary key(s) and
foreign key(s) in the above example.

(c) (i) Are the two tables STUDENT and CIASS, in second normal form (2NF)? Explain a
reason for your answer referring to tables.

n one key advantage or ,tormalisation.

1115 13-C A.B. Jinasena I Technology I ZO1S

IndexNumber

(d) Write an SQL statement to insert the foll ving record to the CLASS table:
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(a) The school admission process of a certai country is explained using the description and the

data flow diagram given below.

The applicant sends the application to the rc rective school. The school sends an acknowledgement

ro the applicant. The school then verifie: he information in the application by checking the

follorr ing.

. Eli-eibility of applicant : by using the eligibility criteria taken from the data store

'Eligibilit Criteria'

. Registration in the electorate : by requr'ting the electoral list from the Election Authority
(Election uthority sends the Electoral list to the school)

. Residential status : by requestrng the confirmation of residence from the Divisional
Secretariat (Divisional Secretariat sends the confirmation of
residence to the school)

After venfication of information. the applir nt is informed whether the application has been

accepted or rejected u,hich is noted rn the a1 rication and stored in the data store "Applications".

The school obtains the r.alld applications fr n the data store "Applications" and schedules the

qualified applicants for inten'ieus, Then it calt the applicants for interviews and sends the interview

schedule to the Education Authonn. The intt iew schedule is stored in the data store "Interview

Schedule".

Ler , 1 DFD

The Level I Data Flow Diagram for the abr e scenario with some data flows labelled as @ - @

is given in figure. Identify and write down t ' relevant data flows against the labels @ - @.

Acknowl iged

Inten iew

schedule

Applr;ations

Qualined
applicarts
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(b) (i) Briefly explain the key difference between unctional and non-functional requirements as

used in the system development life cycle

(ii) The following list includes some functional ,nd non-functional requirements of a proposed

e-commerce web portal that plans to sell 1 ' ducts on a catalogue:

A - Enable user to flnd products based r a variety of item characteristics

B - The system should work on any wr browser

C - The system should be eas1" to use

D - Enable user to submit hisiher corrrme s on products and read other users' comments

on items

E - Data in the system should be prese, *d even in the case of a system failure

F - Enable user to create and maintain wish list of desired products

G - Enable user to browse through prod 'ts on catalogue

H - The system should be available for se 24 hours a day, 7 days a week and 365

da.vs an year

I - The system should authenticate user through usernames and passwords

J - The system should have versions cus mized for global users, e.9., French, Japanese,

German, etc.

Identify and write down the labels of the no,r functional requirements in @ - @.


