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49, Consider the following Python code segment with a blank line. (The line numbers on the left are

shown for guidance only. They are not part of the code).
1 # Function definition starts

# Function definition ends
total = sum(10,20)

y

3

4 refurn s
5

6

7 prins total

The above code should consist of a programmer defined function named ‘surn’, Which of the
following should be entered in the blank on line 2, so that the function “sum’ is correcily defined?

(1) sumfargt, arg2): (2) def sumfargl, arg2):

{3) function sum{argl, arg2): 4) def sum(argl, arg2, s):

(5) def som( ):

50. Consider the following staiements.
A - BIOS is an example for application software.
B - A utility software is an example for firmware.
C - Spyware is an example for malware.

Which of the Bbove is/are correct?

| (D) Aoaly (2) B only
(1) B aad C only (5) AlA,Band C
ok

(3) C only
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Information and Communication Technology 20/E/1l {(English) -2018
Marking Scheme
Part A.

Special Notes:

i. .../.../... indicate only one of the options included are considered as one answer
ii.  Underlined key words or synonyms are mandatory in a given answer
iii.  [..] {} indicates marking guidelines
iv.  If any amendments are made during 9th September 2018 meceting such changes
need to be correctly written in the cages provided on page 25-26 and verified with

the panel/chief examiners by the individual examiner,

Answers 8 Marking Guide:

1. (a) (i) State two benefits of using Cascading Style Sheets (CSS).

(2)

i. Easy maintenance and update web pages
fi. Style sheets guarantee consistency throughout website
iii. re-styling of any document, without modifying the original HTML
iv. A single document can be presented in multiple styles by using multiple style
sheets (Multiple Device Compatibility)
v. More formatting options
vi. Present different styles to different users/ Ease of presenting different styles to
different viewers
vil. Pages load faster /lightweight code/ The smaller the files the faster the download.
Using style sheets can help minimize file sizes / CSS reduces code duplication
viif. Search engine optimization benefits
ix. Cleaner code

[1 mark #* 2 =2 marks
Total = 2 marks]

(iiy Write the output of the following HTML code segment when rendered by a web
browser.

<htmi>

<body>

<u> Important Sites </u>

<ul>
<li> <a href="wwwanie Ik/indextml™> National Institute of Education </a></li>
jb <a href="www.doenets Ik/exam/index fuml™> Department of Examinations </a></li>

</ub>

</body>

</hmnl>
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Important Sites

e National Insivtute of Education
*» Departnent of Examination

[0.5 marks for heading with underline text {Important Sites)
0.5 marks for bullet list with hyperlink

Total = 1 mark]

(iiiy Write the output of the following HTML code segment when rendered by a web
browser,

<htmi>

<body:»

<p>

<center> Department of Exeminations <br> Pelawatta
<br> Banaramulia </center><ip><hr>

</body>
</hmi>
Department of Examnation
Pelawaita
Battaramulla

[0.5 marks for three centered text lines
0.5 For the hardline
Total = 1 mark]

{Total for 1. {a) = 4 marks}
(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 </p>
</body>

Writc down the internal styles required to apply the styles mentioned in the following
table for the elements A/ and p in the above code segment.

Information and Communication Technology (Marking Scheme) 1 G.C.E (A/L} Examination - 2018 | Amendments to be included.
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- Element Name Attribute Attribute Value i
hi color bilene L
texd align rentee
Jons family | Arsal |
I buckground color | Yellow -4‘
frenl wiie f2px
<style> [ 0.5 for starting and

closing ‘style’ tags]
h1 { color: blue;
text-align : center/centre; [2 mark] {Note: ‘centre’ also
acceptable due to typographical error in the table given)
font-family :Arial;

P { background-color : yellow; [0.5 mark]
font-size ; 12px;
}

<fstyle>

{Total for part b = 2 marks}

(c) Consuider the HTMIL. form given below rendered by a web browser:

This is a registration form used for registenmg —m8—~ - -
students, It is required to enter Sindent Name nx | Student Registration
a texl input, seleel Geader, sclect District and

then click Swémie button. Compleie the foliowing — Soudenr Name!

HTMIE. code segment by filling the spaces to

display the fom. Gender ™™ Male F renake

Scloeted Dasmnict Lalomnbe

s
tsbpag £

[nformation and Communication Technology (Marking Scheme) 1 G C E. (A/L) Examination - 2018 ! Amendments to be Included.
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<html>

<head>

</head>

<body>

<hg>Student Registration </h3>

<form action="" method="post"> [0.5 mark for <form>
..... < /form:>}

<div>
Student Name <input type="text" name="name"> [0.5
mark]

</div>

<br>

<div>

Gender

<input type="radio" name="ptype" value="male" checked> Male

[0.5 mark]

<input type="radio" name="ptype" value="female" > Female
[0.5 mark]

</div>

<br>

<div>

Selected District :

<select name="city"> [0.5 for both open and close
select tags]

<option value="Colombo"> Colombo </option>
<option value="Jaffna" > Jaffna </option>
<option value="Matara"> Matara</option>
[0.5 for all three options in
correct order]
</select>

</div>
<br>
<input type="submit" name="submit" value="Submit"> [1
mark]
</form>
</body>
</html>
(Note: both ‘ and “ are acceptable in answer}
{Total for 1.(c}) = 4 mark}
[TOTAL MARKS FOR Q1 10 MARKS]

Information and Communication Technology (Marking Scheme) 1 G.C E. (A/L) Examination - 2018 | Amendments to be included 16
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2. 12y Match ciach of the given phrases ) - (viit} relating 10 c-commerce with the most suitable
term from the §ist below,

List = {frick and-click, contens provider, ¢ commerce, group purchasing. information broter.
ondine markeiplace, pure brick, puare-clict, reverse auction, virtgf comminily,
virtad slorefroat)

Phrases:
(1} allows third pany busincsses (other businesses) to sl their products and services
through the website and charge a percentage of the sale value as the fee
fir provides Trequently updated materind such as news, blogs, videos cte. online
i) allows sharing common ineresis and ikeas over the Intemel
V) consumer Insactons ane processed I the  busingse operator’s web pontal and then
debrverat and fultilled by the particpating retailers o wholesalens
{vi has a physical shop as well as an online shop
Vi) iy u business thar colfcets publicly avalable data about consumers on the internet,
analyzes and summarises thems and sells that information to other parties
tvn} the sellers compete 10 oblain business Trom the buyer using the intemet and prices may
tvpically decrease as the sellers undertnd cach other
{viiy obtin discounts from vendors on the internct based on the collective busing power
of enembers |

Note: Write only the maeching tesm apainst the phrase number.

iy

iit)

Lny

L B R T
vy AT T
(vi}
{vii)

vl
- Virtual storefront
I. Content provider
.  Virtual community
lit. Online marketplace
wv. Brick and click
v. Information broker
vi, Reverse auction
vir. Group purchasing
[ Note: correct key words(exact) shouid be written from the given list]
[any 1 correct = 1 mark
Any 2 correct = 2 marks
Any 3 correct = 3 marks
Any 4 correct = 4 marks
Any 5 correct = 4.5 mark
Any 6 correct = 5 marks
Any 7 correct = 5.5 marks
All 8 correct = 6 marks

{Total for 2 {a} = 6 marks}

R ——— B —
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(b) (i) Write down the two's complement representation of 12,, using 8 bits.

00001100
[1 mark]

(i) Write down the two's complement representation of ~68,, using 8 bits.
68 -> 01000100
Complement of (68) -> 10111011
-68 -» 10111100
[final answer 1 mark,
if only first two steps are correct and answer incorrect 0.5
maximum mark 1]
(i} Compute -68,,+ 12,, using the "above representations (i) and (ii).
10111100
+ 00001100

11001000

[1 mark,
No partial Marks]

(iv) Stale ome advamiage of using two's complement represemiation for data in internal ;
operations of a computer. !

More efficient calculations

Possible to represent negative number

Subtractions are carried out as additions

A single representation is used to represent ‘0’

C O 0 O

[1 mark]
{Total for 2 {b} = 4 mark}

[TOTAL MARKS FOR Q2 10 MARKS]

—
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4. {ar Consuder the following Entity  Relanonship (ER) diagram:

(Compamiest) T

e . | |
( Name S— COMPANY |

S —

IR >y
Caddreas)

Iml_-zn-‘;ﬁﬁ\
(Pucomini)

=

Celicosi—| DEPENDANT ]

e

o

(1) Hoefly expluin why the ‘Phone’ attribute is shown using & different symbol compared
o other: antrbuley

e S

“Phone” =is 3 multivalued attribute J attribute can have multiple values and other
attributes have anly single values

[1 mark]

il Bricfly explain why DEPENDANT entity s shown using o different svibol compasd
i COMPANY

"DEPENDENT" [s a weak entity / can not be unlquely identified by its attributes alans

or equl".r_a_Fent meaning
[1 mark]

thiiy The following reiational tables are constructed using the ER diagram shown above. In
each of ihe wbles, the ficld pames are missing.

COMPANY (......... B e 1
SEAER o i )
STAFF_PHONE {,,........ | )
DEPENDANT (......... S )

Infarmation and Communisation Technology [Morking Schompe] | G.0.E, [AfL] Examination - MHE | Amendnoots o be included, 19
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P -> CompanyRegho, Name, Address

Q -> StaffiD, CompanyRegNo, Name, Address, DateOfBirth, Since

aor

0 -> 5taffiD, CompanyRegMo, Name, Address, DateOfBirth

R -=5taffil, Phons

5> StafflD, Name, Relationship, Gender, DateOfBirth

[If any additional fields mentioned or fields missing or incorrect field names written:
no marks awarded

Each correct 0.5 x 4 =2 marks,

[Note: Overall completeness mark of 0.5 for part il not awarded if 'Since’ missing,
however 0.5 awarded for ather five fields in Q]

for overall completeness (properly underlines key fields, ‘Since’ field included in Q,
attribute names correctly written in correct upper-lower case with spellings,

and All P-5 correct +.0.5

Total = 2.5 marks]

(ivi Wnle an S0QL stalement to display Namtes and Addresses of all the STAFE

Celect Mame, Address from STAFF;
[1 mark,
no partial marks,
Incorrect fleld names no marks]

(v} Wrile an SQL. statement to display the names of the dependunts of stafl member with
SiaffiD="E00[124".
Select Name from DEPENDANT where StaffiD ='E001124" ;
O
Selact Name from DEPENDANT whera Staftip like "*ED01124*
[String has be within double or single quotes

No partial marks
Incorrect field names no marks]

1 mark]
{Total for 3{a} = 6.5 marks}

r-|||'||r|||;'|.l;|r||| ':|.|||i.|_-l;,|.|||r|||.||1||'|:||||:||'| Technology {Marking Scheme] | GAZE [A /L] Bamimanon - 2018 § Amemiments 1o h-=1r:|:'I|.|.dﬂL_ Ei.i
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(b) (i) Identify and explain the fundamental error in the following Data Flow Diagram (DFD)

1.0 I_ 20 |
Compute . Process {
Gross net pay Net pay cheque Pay
pay T ey l cheque
Allowances and Deductions Salbary

| )

There cannot be a Data Flow from gne Datastore to ancther Datastore without a

process directly
[1 mark

if more than one answer given as the fundamental error = no marks]

(i) Write down whether each of the following statcments regarding software agents is

cither True or False.
True/False

{1} A software agent can perform tasks in achieving a goal
with minimum or no direct supervision.

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

(3) A user may obtain answers to a problem directly from an agent.

{4) A mulii-agent system is a network of problem-solving entitics
called agents that work together to find answers to problems
that arc beyond the individual abilives of each agent.

(5) Im a multi-agent system, individual agents may compete ur
co-operate to achieve the sysiem goals.

True

True

True

True

VoA woN e

True
[0.5 x 5 marks

Total = 2.5 marks]
{Total for 3(b}) = 3.5 marks}
[TOTAL MARKS FOR Q3 10 MARKS]

e ———————————
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or
1048576 frames
or
29 % 2% frames
Or
2 frames
[‘frames’ word’ optional in answer,
1 mark]

(i) The operating system maintains 2 dala structure named the page fable in respect of

each process running in the computer. For what purpose is it used?

This data structure holds the mapping between process pages and memory frames
[1 mark]

(iii) With respect to the physical memory size, what is the benefit of using the technique
of virual memory in the above computer?

The virtual memory technology makes it possibie to use programs which are larger than
the size of the physical memory {4GB)

[1 mark]
{Total for 4 {d) = 3 marks}
[TOTAL MARKS FOR Q4 10 MARKS]

L, T M ———

e

. - T = #—
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**Important**

Information for Chief Examiners of the panels: Please fill the

following table and include any amendments made at the chief controllers

meeting held on g'h September.

Check List
Question - Amende | - Amendment Made =5
d?
| 1.(a) I
()
(1)
) 0 5
(i) (]
(iii) 5
(b) il
(¢) ' 0 B o e - = ]
2 (a) {]
(b) O
(i)
(ii) il
Gi) |
) 0
3 (a) B
®
(ii} 0

b ]

Information and Communication Technology (Marking Scheme) t G.C.E. {A/L) Examination - 2018 | Amendments to be included 25
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(i) O
(iv) 0 )
™) 0 R
() 0 .
Q)
(i) 0
4 (a) 5 B
(b) 0
e = B
)
(ii) 0
(@) [
)
(ii) 0o
(iii) 0 = |

o ok e o ok ok e o sk sk ok ke okok ke

e = e . e — = — s o
Informaton and Communication Technology (Marking Scheme) | G.C.E. (A/L) Examination - 2018 1 Amendments to be included. 26
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Information and Communication Technology 20/E/1l (English) -2018

Marking Scheme
Part B
Special Notes:
i. .../.../... indicate only one of the options included are considered as one
answer

ii. Underlined key words or synonyms are mandatory in a given answer
iii. [..] {} indicates marking guidelines

iv. If any amendments are made during Sth September 2018 meeting such changes
need to be correctly written in the cages provided on page 46 - 47 and verified

with the panel/chief examiners by the individual examiner.

Answers & Marking Guide:

l.Sumca!&ﬁcdrmitueedsmbeimplemaﬂgdfcradigimsystunlhalhasﬂminputsﬁ B
and C and ono cutpui Z. Its behaviour is as follows: '

K the input C=i, the output Z has the value of A.
K the input C=0, then output Z has the valve of B,
(a) Obtain the inith table for the output Z.

Truth table for the output Z Truth Table

A B c z
0 o | o0 | o
0 0 1 0
[0 | 1 o | 1 |
[ 0o 1 1 0
1 0 0 (ff 0 T
1 0 1 1
1 1 0 1
1 1 [ 1 fl 1]
L - [0.5 marks X 8
= 4 marks]

e e e ————
Information and Communication Technology {Marking Scheme)} 1 G.C.E (A/L) Examination - 2018 | Amendments to be included. 27
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(b);h’rit;downeﬁhcnmofpmduds(SOP)oraprndnad'sums(POS)Boo!eanexpmsim
OF L.

Option 1: Sum of products (SOF})

Using the 1-rowsforZ,Z =ABC+ABC+ABC+ABC

“Z =" gptional

Option 2: Product of sums (POS)
Using the O-rowsforZ,Z = (A4+ B +CYA+B+CYA+B+CYA+B+0)
[2 marks]
[No partial marks]

(¢} Simplify the Boolean expression for Z obtained in (b} above.

FE "

Method 1: Using Karnaugh map

Option 1: Start from SOP Option 2: Start from POS —
AB AB |
EP"% [o[1T1] o
L0l T 1] 1
Simplified SOP: Z =AC+BC Simplified POS: Z = (A+ C) (B + )
Steps: o Steps:
e Correct Karnaugh map = 1 mark e Correct Karnaugh map = 1 mark
e Corract marking of two groups s Correct marking of two groups (loops}> 1
{loops)=> 1 mark each *2 <> 2 marks mark each *2 - 2 marks
[3 marks) [3 marks]
Expected final answer: Expected final answer:
Z=AC+BC Z=(A+C)YB+0O)
[2 marks] [2 marks]
I [total for {c}: 5 marks] [total for {c}: 5 marks] |

R R e e =S S i
Information and Communication Technology (Marking Scheme) | G.C.E. (A/L) Examination - 2018 |1 Amendments to be included. 2B
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Method 2: Using Boolean algebra

Option 1: Start from SOP

Z=ABC+ABC+ABC+ABC

Z=ABC+ABC+ABC+ABC

7 =ACB+ B)+BC(A+A) € 1markeach forfactorizing *2 = [2 marks]
Z = AC(1) + B C(1) € 0.5 each for simplification * 2 = [1 mark]

Z =AC+BC € Expected final answer [2 marks]

Option 2: Start from POS
Z=A+B+CO)YA+B+CYA+B+CYA+B+C)
Z=(A+B+C)YA+B+C)YA+B+O)(A+B+()

Z =(A+C)YB+B)+ (B+CYA+A) € 1markeach for factorizing *2 = [2
marks]

7 = (A+C)(1)+ (B +C)(1) € 0.5 each for simplification * 2 = [1 mark]
Z =(A+C)Y(B+C) & Expected final answer [2 marks]
[Steps 3 marks + final answer 2 marks,
= total 5 marks

{Total for 1 {c): 5 marks}

(d) Using the simplified cxpression in (c} above, construar a logic circuit for the system u:e.ingi
cither 2-inpul NAND gates only or 2-input NOR gates only, .

Logic circuit

Option 1: Using 2-input logic NAND gates only

Can start from the simplified SOP expression, obtain AND-OR sequence, then convert that
into NAND-NAND using De-Morgan’s Law

A i -,
19, —
- ,‘, 7 Expected
d final
E " e answer
|
C )

Informaticn and Communication Technology [Marking Scheme) 1 G CE. (A/L) Examination - 2018 1 Amendments to be included. 29
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Option 2: Using 2-input NOR gate only

Can start from the simplified POS expression, obtain OR-AND seguence, then convert that
into NOR-NOR using De-Morgan’s Law

A —

|

| L.— 7
—Z7 Expected
— final
—_— . -
L | answer
C 5 }
B | o -
[4 marks])

{0 marks if even a single disallowed gate is used

2 marks if the number of NAND /NOR gates is higher than above, due to not utilizing De
Morgan’s Law, but the circuit correctly implements the logic function for Z

-1 for each input or output not clearly and correctly labelled in the diagram (e.g., 3 out of

4 marks if the output is not labelled as Z; 0 out of 4 marks, if none of the 3 inputs and the
output are labelled).}

[TOTAL FOR Q1 15 MARKS]

’z. Consider the following scenano. |
The XYZ company has six departments, namely Producrion. Accounts, Sales. Administration.

Maintenance ard Informenon Technology Services (UT). The {ollowing iable shows the number of
compiMers available in cach of the departments.

I_ergnznem No:__ iegamff_ _Humbrr of Ciumpuiiers |
DOl Production 25
Doz | Accoums . N
D03 [Sales | T
D04 |Admiisraion | 3 |
D05 |Mainienance 25 = '
| Dos  [IT Serviees | 28 |

Fach deparument needs to have their own local aren network. Network administrator has received
a (::'lass C IP address block 192.248.154.0024. tt is required to suboct the IP address block (o |
salsly the requirements of each department and allocare TP addresses 0 them. ‘

(@) (i) How many addresses are availabie in the IP address bock?

256 addresses

[1 mark]

e e e - =
Information and Communication Technelogy {Marking Scheme) 1G CE (A/L) Examination - 2018 | Amendments to be included A
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(i) What arc the first and the last addresses of the IP address block?

First address:

192.248.154.0,

Last address:

192 248.154.255
[2 mark x 2

= 2 marks]

(i) How many host bits are required to creare the required subnets?

FLIR. | a -

Three {03) host bits are required

[1 mark]

(iv) After subnetting. write the relevant nework address, subnet mask and allocated range of
IP addresses for cach deparimeni.

=
1

Note: Use the following iable format 1o present your answer.

. Deparmment No | Neowarl Address Submet Mush IP Address Runge
Bo] =
2 [T .
T T
[E1H 1
3615
L D08
Department Network Address | Subnet Mask IP Address Range
No
I
DOo1 152.248.154.0 255.255.255.224 | 192.248.154.0 — 192.248.154.31
192.248.154.1 - 192.248.154.30
D02 192.248.154.32 255.255.255.224 | 192.248.154.32 — 192.2—48.154.63
192,248.154.32- 192.248.154,62
B DOo3 192.248.154.64 255.255.255.224 | 192.248.154.64 — 192.248.154.95
192.248.154.65 - 192.248,154.94
. | — -
| Do4 192 248.154.96 | 255.255.255.224 192.248.154.96 —192.248.154.127
192.248.154.97 - 192,248.154.126
D05 ' 162.248.154 128 | 255.255.255.224 192.248.1_54.128— 192,248.154.159

Information and Communication Technology (idarking Scheme) 1 G.C.E. (A/L} Examination - 2018 | Amendments to be included.
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I~ __|71§2.248.1§.T9-_192.248.15Z158

D06 192.248.154.160 | 255.255.255.224 | 192.248.154.160 ~ 192.248.154.191

192.248.154.161 - 192.248.154.190

[Each _correct row 0.5 marks,

0.5 x 6 marks
= 3 Marks]

Two other possible entries for any of the department:

| Network Address Subnet Mask IP Address Range

| 192.248.154.192 255.255.255.224 | 192.248.154.192 - 192.248.154.223

193.248.154.193 - 192.248.154.222

1192248154224  255.255255.224 | 192.248.154.224 - 192.248.154.255

192.248.154.225 - 152.248.154.254

Alternative Solutions:

- First divide (subnet) the IP address block into four equal subnets with 64 addresses of each
- Allocate first two subnets {blocks) to two separate departments

- Get third block and divide into two equal subnets of size 32 and allocate to two other
departments

- Get the last block of 64 address and divide into two equal subnets of size 32 addresses
and allocate to the two remaining department.

' Department No | Network Address i Subnet Mask | IP Address Range

DO1 '

192248154 0 255.255.255.192  192.248.154.0 — 192.248.154.63

| 192.248.154.1 - 192.248.154.62

‘ D02 | 192.248.154 64 255.255.255.192 | 192.248.154.64 — 192.248.154.127

192.248.154.65- 192.248.154.126
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(i) What are the first and the last addresses of the IP address block?

First address:

192.248.154.0,

Last address:

192 248.154.255
[1 mark x 2

= 2 marks])

(iii) How many host bits are required to create the required subnets?

- -

Three {03) host bits are required

{1 mark]j

{iv) After subnetling. write the relevant network address, subnet mask and allocated range of
I[P addresses for cach depariment.

Note: Use the following lable format 0 present your answer.

- —

Department No

Network Addrecy

Sifwmer Mk

=

| Address Runpe

— s

(.} T
Doz E
1Y
I Mk | 1
1305
1306 -
Department Network Address I Subnet Mask IP Address Range
No
DO1 192.248.154 0 255255 255224 | 192.248.154.0 — 192.248.154.31
192.248.154.1 - 192.248.154.30
’ D02 192.248.154.32 | 255.255.255.224 | 192.248.154.32 — 192.248.154.63
192.248.154.33- 192.248.154.62
DO3 192.248.154.64 | 255.255.255.224 | 192.248.154.64 — 192.248.154.95
192.248.154.65 - 192,248.154.94
D04 | 192248.154.96 | 255.255.255.224 | 192.248.154.96 — 192.248.154.127
192.248.154.97 - 192.248.154.126
D05 192.248.154.128 | 255.255.255.224 | 192.248.154.128 — 192.248.154.159
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: : | 102.248.154.129 - 192.248.154.158

D06 192.248.154.160 | 255.255.255.224 | 192.248.154.160 — 192.248.154.191 |

192.248.154.161 - 192.248.154.190

[Each correct row 0.5 marks,
0.5 x 6 marks

= 3 Marks]

Two other possible entries for any of the department:

Network Address | Subnet Mask IP Address Range
. 192.248.154.192 : 255.255.255.224 | 192.248.154.192 - 192.248.154.223

193.248.154.193 - 192,248.154.222

192.248.154.224 | 255.255.255.224 | 192.248.154.224 — 192.248.154.255

192.248.154.225 - 192.248.154.254

Alternative Solutions:

- First divide (subnet} the IP address block into four equal subnets with 64 addresses of each
- Allocate first two subnets {blocks) to two separate departments

- Get third block and divide into two equal subnets of size 32 and allocate to two other
departments

- Get the last block of 64 address and divide into two equal subnets of size 32 addresses
and allocate to the two remaining department.

[ Depa?tment No | Network Address | Subnet Mask IP Address Range
|

DO1 192.248.154.0 | 255.255.255.192 | 192.248.154.0 — 192.248.154.63

192.248.154.1 - 192.248.154.62

D02 192.248.154.64 | 255.255.255.192 192.248.154.64 — 192.248.154.127

192.248.154.65- 192.248.154.126
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255.255.255.224 | 192.248.154.128 - 192.248.154.159

192.248,154.129 - 192.248.154.158

255.255.255.224 | 192.248.154.160 - 192.248.154.191

192.248.154.161 - 192.248.154.190

755.255.255.224 | 192.248.154.192 - 192.248.154.223
|
193.248.154.193 - 192.248.154.222

D03 192.248.154.128
D04 1192.248.154,160
DO5 | 192.248.154.192
D6 192.248.154.224

(b} 'I'hcf XYZ Compeny links the five depariments Production, Acoounts, Sates, Administration and
Maintenance (o the IT Services departmeni and comnects those departments to the Internex
fhroug-hmn%immmmmmmmﬂﬂdbyhﬁngmemblamd
installing six switches, a rowter and a frewall. All six departments are sitmated in six separate

buildings.

The administrator allows alf subnets to access the Intemet through a proxy server. The proxy
server and the DNS server are located in the IT Services department.

Draw the labelled network diagrem to show the logical arangement of the computer network
of the XYZ company by identifying suitable devices and required cables for all the locations.

Network diagram

-Switch - Sales

B

Saich - Praduction

Swilichi . - ALcousis

B EHEEL - |

[ e B
|

S - Adminfanratios

T

s Hedr- S i panae

- Placing switches correctly and labeling.

255.255.255.224 | 192.248.154.224 — 192.248.154.255

192.248.154.225 - 192.248.154.254

| P Calsle
RoLter

Swirich IT Sarviced
Internet Connectivity

i IS e

-‘_“!_

| ?ﬂl_-

| Y =

= Firg il
Proxy Server

[2 marks]

Connecting switches with cables and naming correctly

[0.5 + 0.5 marks]

R E—=——————
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- Placing DNS server and Proxy server in the correct place

- [1 mark]
I_I"]I_rll_'Liji_I!
Placing router and firewall in the correct place and connecting them
- [1 mark]
T
- Showing the connection to the Internet
[1 mark]

(c) After seifing up the network any employee of any deparument was able to access the URL
http://wwwhniclk through a web browser in a computer in hisher department. However, one
diy an employee finds that he cannot access that website from a computer in his department.
Write three possible reasons for the above problem.

o DNS is not working {down)
o Proxy Server down
o Change the proxy settings
o Internet Link is not working (down}
o Switch is broken / No power for the switch
o Router is not working
o Cable damage / Cables not properly connected
o Network card of the computer is not working
o Computer is not properly connected to the network
o TCP/IP configuration of the machine is wrong
o NIE Server down
{1 correct =1 mark
2 correct = 1.5 marks
3 correct = 2 marks
[TOTAL FOR Q2 15 MARKS]

e —————
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|3 (a) A business sells hancfiorafy senns such ps wooden mosks, hwindmade souvenirs. and bank and
handloom cloths for tourists in 8 ceran ity of Sa Lanks. At presert customers walk 10 the
shop and buy poods with ensh. The owner plans 1o st sclling his products online through |
his owti weh ponal

(i} Statc the type of e-business model th¢ owner plans 1o stan.

2
B2C/Business to Consumer/Business to Customer
[1 mark]
(i) Assume that a certain tourisi hotel sirvated nearby is willing to publicize the planned online
shop in their hotel web site.

(1} Whal type of c-business modet can be established in the above scenario between the
handicraft business and the hotel?

B2B/Business to Business

[1 mark]

{2) Briefly explain ome possible e-business revenue model each, for the hotel and the proposed
online shop of the handicrall business.

Hotel: Hotel can earn revenue by displaying handy craft business’s advertisement on their

web site and channeling traffic to the handicraft business site.
(Advertising/affiliate revenue model}

[1 mark]

Handicraft Business: Proposed e-business portal can earn revenue by sale of products.
{Sales revenue model)
[1 mark]
(iit) State two methods thal can be used by the planned e-business for processing online payments.

Payment gateways (using credit cards/debit cards/using electronic payment cards online)
/third party electronjc payment processors such as PayPal/gnline fund transfer/using online
banking fund transfer, can be used to process electronic payments via e-business portal.

[2 marks]
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(n) Briefly explain one o-marketing mcthod that you would propost to altract cusiomers 1o the
planned c-business web portal

Social media campaign (via Facebook, Twitter etc.)/ email campaign (direct mailing)/SMS

campaign/advertising in other websites can be used to attract users to the proposed site/ Search

Engine Marketing

[Correct method 1 mark, explanation 1 mark

=2 marks]

(v) bxplain how the user expenience can be tmproved using intelligent agent technology in the
pianned e-business web porntal

Intelligent agent technology can be used to suggest customer preferred products by analyzing
customer behavior on site/ intelligent search functions can be provided to help user search
through the products/for product recommendations on the site

[Keyword 1 mark, proper explanation 2 mark}

[3 marks]

th) Consider the followmng figure which shows a simplified view of a multi-agenE system.

tmeracts wuh ___—# i

—— =

—— o User

A oyl Tzt e [ 7
| /' Communicates

interacis with ™,
‘{"-nl-"""" A e Comm.rrm_:aﬁ
By, s B = T,

e — -—

',i."' o
| Mgl W)
L ¥ &

o -

Answer the (ollowing question by studying the ebove figure.

“A sofrware ageni mayv or may aol have a user interface”.
Do you agree with the above slatement? Siate a reason refemming (0 the above Rgurc.

Yes,

[1 mark]
as illustrated in the diagram an agent software has the ability to communicate with the user via
the user interface {agent A and User)as well as the other agents as well as the in a multi-agent
gnvironmentiagent A and Agent B without user interaction [self-autonomousi].

[Agent user communication - 1.5, agent -agent communication 1.5
= 3 marks]

{Total for 3(b) = 4 marks}

[TOTAL FOR Q3 15 MARKS]
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4. (a) Assume an inpul which comains a sequence of positive pumbers. The sequence has at most
100 numbers. I the input sequence has n numbers where n < 100, then the end of Lhe
sequence is marked by making (n+1)™ number -]

For e.g.. the lollowing input sequence has 8 positive numbers, where the 9% inpul which 18 -
marks Lhe cmd,

23 12 54 76 89 22 44 65 -l

Draw a flowchart thet represents an algavithm to outpat Lhe largest number in 2 given sequence
of n positive numbers as described above

i,

y S R,
e Dttt mox A

[Marks breakdown:

Correctness of overall algorithm: 1 mark

3 decision elements must exist: 3 marks for correct use of them, as follows {or equivalent):
e “isx==-1?" - 1 mark {including correct Y and N connections)

¢ “is x> max?” > 1 mark (including correct Y and N connections)
® “isn<100?" > 1 mark {(inciuding correct looping / Y and N connections)

_ _ - ——
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Correct initialization of variables: 1 mark

Correct update of max: 1 mark

Correct input and output: 0.5 marks

“start” and “stop”: 0.5 marks

Penalties applied after the above mark allocation:

if wrong flowchart symbols used, -1 for each wrong symbol]
{Total for part (a) 7 marks}

(b) Consider M flowchsn given below. The algonthm in the Bowchart takes two inputs, the fiest
mopat [ i u list of oumbers, the socond ioput K is a given momber. |

i, ™

f San |
.Ir —
S lnpud List L. |
rd Inpm K/
J: ;

i L ]-'.l:l[:-u:
) = - J
:_..r | ruic f I

T

<‘xisi<n”

i C

,-" Cuitpmad
/ “Tulwe™ ,f

—t
Sup |

(i) What would b the output if the firkt inpum L was 23, 45, 32, 11, 67, 39, 92, §i, 74, 89 and
the seocond inpik K was 387

False

[1 mark]

————— —_—— e e e
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(ii) Briefly explain the aim of this algorithm.
Determine if K is in L / output True if Kis in L, False otherwise

[2 marks

No partial marks]

(i1i) Develop a Python program to implement the elgorithm in the Aowchart.

Python program to implement the algorithm expressed by the flowchart.

# ListSearch.py(Python version 3.x program)

# input: L (a list of numbers), K {a number)

# output: "True" if K is in L, "False" otherwise

L = input ("Enter the list of numbers:™)

numbist = [int(i) for i in L.split{()] # or similar way
K = int (input ("Enter K, item to search:"))

n = len(numList)

i=20
while 1 < n:
if (numList{i] == K):
print {"True™)
break
i = i+1

if (not (i < n)):
print {("False™)

[Loop must exist with correct looping and exiting/aborting of loap - 1 mark
“if" must exist to compare each list element with K > 1 mark

Correct method to get input > 1 mark

Correct method to output - 1 mark

Overall correctness - 1 mark

Minor syntax errors will be ignored {not penalized)

Colon “:” and indentation are major {(not minor) syntax]

[Total = 5 marks]
{Total for 4(b) 8 marks}
[TOTAL FOR Q4 15 MARKS]
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5. The following two ablcs CLASS and STUDENT arc constructed by using the Entity Relationship
(ER) diagram shown in Figure.

CLASS Table
| Ciasall | ClamName | ClawTeacher Stream Year
1 12 -A |A. B. Perern Physical Sclence 2017
12 12-B  |N. Mobamed | Blo Science 2017 '
T 13-A |E Scivadusl | Ants 2017 I
Hl4 13-B L. D¢ Silva Comenerce X018
STUDENT Table
IndexNomber ClasalD Initisls | Sormame | PanOiBhrth
£991 112 E Nazeer | 1999.12.06
8993 T8 S. | Sivalingsen | 1999.02.06
8595 112 W. | Femando | 1999.11.11
897 | i3 U.H. | DesSilva | 19590806
(Y (Cratoaie G
N

CCusome >—| crass -2 iﬁw LadenNNumber ) |
ORI

() What is the cardinality of the relationship between the entities STUDENT arkd CLASS, denoted
by @i (@) sbove? Note: Write down suitable labels for R)emd (B), respectively. |

A= 1, B=N (M} / one to many / 1: n/1:N
[A, B labels optional; order mandatory

{1 mark X 2

= 2 marks])

(b) Explain how a relationship is established between the tw; mbl_miné pﬂmi‘y key(s) and
foreign key(s) in the above example.

Primary key ClassiD of CLASS table is used as the foreign key in STUDENT table.

[2 marks No partial marks]

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

Yes,

[1 mark]

Both STUDENT and CLASS table are in 1NF as all fields are atomic and every non-prime
attribute of each relation is fully functionally dependent on the primary key / primary key is
not composite, hence all other attributes are fully functionally dependent on the primary
key, and there are no partial dependencies / they are in 3NF as no transitive dependencies
exists in addition to primary non compaostte primary key, hence in 2NF

{identifying the keywords 2 marks
or
Complete explanation 3 marks

[4 marks]

(1) Briefly explain one key advantage of normalisation.

* Data integrity and consistency is maintained hence database is {Atomicity,
Consistency, Isolation, Durability) ACID compliant

¢ no data duplication/ there is less chance of storing two or more different copies of
the data/Smaller size database (By eliminating duplicate data, you will be able to
reduce the overall size of the database

¢ Data integrity/no update, delete, insert anamalles/Data modification anpmalies are
reduced.

e Better performance faster access speed/ fewer indexes per table mean faster
maintenance tasks such as index rebuilds/ Searching, sorting, and creating indexes is
faster, since tables are narrower, and more rows fit on a data page

« Conceptually cleaner and easier to maintain and change database

* Updates run guickly due to no data being duplicated in multiple locations.

» Inserts run quickly since there is only a single insertion point for a piece of data and
no duplication is required

® Tables are usually smaller that the tables found in non-normalized databases. This
usually allows the tables to fit into the buffer, thus offering faster performance.

[3 marks]

{Total for 5(b} 7 marks}
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(d) Write an SQL. statement to insert the following record to the CLASS table:

1115 13 -C | AB.Jinasena Technology 2018

INSERT INTO CLASS VALUES (1115, "13 —C’, 'A.B. linasena’, ‘Technology’, 2018);
or

INSERT INTQ CLASS VALUES (“1115°, *13 —C’, 'A.B. Jinasena’, ‘Technology’, 2018};
or

INSERT INTO CLASS {ClassID, ClassName, ClassTeacher, Stream, Year) VALUES (‘1115", '13-C’,
‘A.B. linasena’, ‘Technology’, '2018’);

or

INSERT INTO CLASS (ClassID, ClassName, ClassTeacher, Stream, Year) VALUES {1115, "13 - C,
'A.B. Jinasena’, 'Technology’, 2018);

[Statement structure correct (Correct keywords + correct field names + correct values)

2 marks;

Overall completeness (Correct keywords + correct field names + correct values+
correct use of quotes {either ‘ or “ }+ semicolon{Exact Answer))

+ 2 mark]

no other forms of partial marks

=total 4 marks]

[TOTAL FOR Q3 15 MARKS]

—— e — e e e ——w . D — I—— I
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(¢) (i) Are the two tables STUDENT and CLASS. in second normal form (2ZNF)? Explain a
reason for your answer referring to tables.

Yes,

[1 mark]

Both STUDENT and CLASS table are in 1NF as all fields are atomic and every non-prime
attribute of each relation is fully functionally dependent on the primary key / primary key is
not composite, hence all other attributes are fully functionally dependent on the primary
key, and there are no partial dependencies / they are in 3NF as no transitive dependencies
exists in addition to primary non composite primary key, hence in 2NF

{Identifying the keywords 2 marks
or
Complete explanation 3 marks

[4 marks]

(it) Briefly explain one key advantage of normalisation.

» Data integrity and consistency is maintained hence database is {Atomicity,
Consistency, Isolation, Durability) ACID compliant

¢ no data duplication/ there is less chance of storing two or more different copies of
the data/Smaller size database {By eliminating duplicate data, you will be able to
reduce the overall size of the database

reduced

* Better performance faster access speed/ fewer indexes per table mean faster
matintenance tasks such as index rebuilds/ Searching, sorting, and creating indexes is
faster, since tables are narrower, and more rows fit on a data page

» Conceptually cleaner and easier to maintain and change database

* Updates run guickly due to no data being duplicated in multiple locations

* Inserts run quickly since there is only a single insertion point for a piece of data and
ne duplication is required.

e Tables are usually smaller that the tables found in non-normalized databases. This
usually allows the tables to fit into the buffer, thus offering faster performance.

[3 marks)

{Total for 5(b) 7 marks}
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(d) Writc an SQL statement to insert the following record to the CLASS uble:

IS 13- C | AB. Jinasena Technology 2018 |

INSERT INTO CLASS VALUES (1115, 13 — C, 'A.B. Jinasena’, ‘Technology’, 2018};
or

INSERT INTO CLASS VALUES {‘1115', "13 —C’, ’A.B. Jinasena’, ‘Technology’, 2018’);
or

INSERT INTO CLASS (ClassID, ClassName, ClassTeacher, Stream, Year) VALUES {"1115", "13 - C,
’A.B. Jinasena’, ‘Technology’, '2018’);

ar

INSERT INTO CLASS (ClassiD, ClassName, ClassTeacher, Stream, Year) VALUES (1115, '13-C,
'A.B. linasena’, ‘Technology’, 2018);

[Statement structure correct (Correct keywords + correct field names + correct values)
2 marks;

Overall completeness {Correct keywords + correct field names + correct values+
correct use of quotes (either  or “ }+ semicolon(Exact Answer))

+ 2 mark]

no other forms of partial marks

=total 4 marks]

[TOTAL FOR Q3 15 MARKS]

= - = —_—_— C—_— =
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6. (a) The school admission process of a certain country 1s explained using the description and the
data flow diagram given below

The applicant sends Lhe application 1o the respective school. The school sends an acknowledgement
to the applicant The school then verifies the information in the application by checking the
following.

« Ehgibiliy of apphcan: » by using the eligibility ¢ritena taken from the data store
‘Eligibiliry Criteria’

» Registranon in the electorate . by requesting the clectoral Hist from the Election Amhonry|
(Eicction Authority sends the Electoral list 1o the school)

= Residential <tatus : by requesting the confirmation of residence from the Divisiona]!
Secretariat {Divisional Sccretariat sends the confirmation of
residence to the school)

After venficanon of nformation, the applicant is informed whether the application has been
accepted or rijected which is noted in the application and stored in the data store “Applications”.
The schoo! obtains the valid applications from the data store “Applications” and schedules the|
qualified applicants for interviews. Then it calls the applicants for interviews and sends the inlerview
schedule 10 the Education Authority. The interview schedule is stored in the data store “Interview
Schedule

=—— ¥ Interview
C«h Acknidod g -:EI/[ il:bbdulli:'._—
Applbcunt ) Sy A pplication =
’{J 11 ] - 3] 1
N | Apphcations Schodube

oy :
B Acknowbed genmi I merviens 7]
! 1 Qua‘liﬁed ——
Acceptance/ Rejection epplicants
Suatus
Application
- 1] 7
J - - Process Dirwigioged
s @ Secrcionfial
I:E-L__,—-—"H vt euthom o -
= applicitions
| ——— &
B it b T ]

Level 1 DFD

The Level | Data Flow Diagram for the above scenario with some data fiows labelled as @ - ®
is given in figure. Identify and writc down the reievant data flows against the labels @-®.
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**Important**
Information for Chief Examiners of the panels: Please fill the

following table and include any amendments made at the chief controllers

meeting held on 9™ September.
Check List

Question | Amende Amendment Made o
d?
1. (a)
(b) 0 B
(c) g
(d) 0 i
2 (a) u N
()
(ii) 0
(iii) 0
|
™ | O
|
(b) =
(© =
3 (a) 0
@)
G | |
(iii) N
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v | 0O
) 0
(b 0 =il
4 (a) 0 ' i i
(b) 0 i
@)
(i) 0
(iii) 0
5.(a) 0
(b) 0
© 0
@
(it) 0
@ 0 3 o
6. (a) ]
(b) 0
()
(i) 0 '
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