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Paper structure

Paper |

Consists of 50 compulsory MCQs.
Each correct answer is given 1 mark.
Therefore, total allocated marks for Paper 1 = 1 mark X 50 = 50 ma_rks

Multiply the mark by 2 to get the final mark out of 100 for Paper | which has to be entered on the
mark sheet. %

Paper Il

Part A

Consists of four compulsory structured questions.
Each question is worth 10 marks.

Therefore total allocated marks for Part A= 10 marks X 4 = 40 marks

Part B

Consists of six essay type questions out of which four have to be answered.

Each question is worth 15 marks.

Therefore total allocated marks for Part B = |5 marks x 4 = 60 marks

Therefore total allocated marks for Paper Il = 40 + 60 = 100 marks

Enter the total mark out of 100 on the mark sheet.
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1 Marking instructions

It is compulsory to adhere to the following standard method in marking answer scripts and entering
marks into the mark sheets.

1. Use a red color ball point pen for marking. (Only Chief/Additional Chief Examiner may use a mauve
color pen.)

2. Note down Examiner's Code Number and initials on the front page of each answer script.

3. Write off any numerals written wrong with a clear single line and authenticate the alterations with
Examiner's initials.

4. Write down marks of each subsectionin a A and write the final marks of each question as a rational
number in a [I with the question number. Use the column assigned for Examiners to write down
marks.

Example: Question No. 03

M v ‘
‘/

(iii)

(=} - + @ Lol (3

MCQ answer scripts (Template)

1. Marking templates for G.C.E.(A/L) and GIT examination will be provided by the Department of Examina-
tions itself. Marking examiners bear the responsibility of using correctly prepared and certified templates.

2. Then, check the answer scripts carefully. If there are more than one or no answers marked to a certain ques-
tion write off the options with a line. Sometimes candidates may have erased an option marked previously
and selected another option. In such occasions, if the erasure is not clear write off those options too.

3. Place the template on the answer script correctly. Mark the right answers with a *v” and the wrong answers
with a *x’ against the options column. Write down the number of correct answers inside the cage given
under each column. Then, add those numbers and write the number of correct answers in the relevant cage.
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Structured essay type and essay type answer scripts

1. Cross off any pages left blank by candidates. Underline wrong or unsuitable answers. Show areas where
marks can be offered with check marks.

2. Use the right margin of the overland paper to write down the marks.

3. Write down the marks given for each question against the question number in the relevant cage on the front
page in two digits. Selection of questions should be in accordance with the instructions given in the question
paper. Mark all answers and transfer the marks to the front page, and write off answers with lower marks if
extra questions have been answered against instructions.

4. Add the total carefully and write in the relevant cage on the front page. Turn pages of answer script and add
all the marks given for all answers again. Check whether that total tallies with the total marks written on the
front page.

Preparation of Mark Sheets

Except for the subjects with a single question paper, final marks of two papers will not be calculated within the
Evaluation Board this time. Therefore, add separate mark sheets for each of the question papers.

Write Paper I marks in the Paper I column of the mark sheet and write them in words too. Write Paper 11 marks
in the paper IT Column and write the relevant details. For the Subject 51 Art, marks for Papers I, IT and I1I should
be entered numerically in the mark sheets.
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2 New syllabus: Paper I
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[Instructions:

s Answer all the quesiions.

Write vour Index Number in the space provided in the answer sheet.

% Instructions are also given on the back of the answer sheel. Follow those carefully.

In each of the guestions 1 to 50, pick one of the alternatives from (1), (2), (3}, (4), (5)
which 1y correct or mast appropriate and mark your response on the answer sheet with

a cross (x) in accordance with the instructions given on the back of the answer sheet.
W Use af calculators 15 not allowed.

¥

™~

L. A computer processor will operate fastest when the data that it wants is in the

{1) cache memory. (2} hard disk. (3) magnetic tape.
(4) main memory. (5) optical disk.

. Which of the following hardware components will lose data when the power to a computer is
swilched off?
A~ registers
B - cache memeory
C — main memory
1) A only (2) A and B only (3) A and C only
(4) B and C only (5) All A, B and C

3. Computer has evolved from the carly main frames to the relatively small smart devices with high

computing power used today. Which of the following inventions contributed to reduce the physical
size of computers?

(1} bus (2) integrated circuits (3) registers

(4} solid state memory (5} vacuum tube

4. Consider the following diagram showing some hardware component connections on a computer

system:

DlSp]d 7 Umi
Memory
CPU j - |
I Memory Video Keyboard Hard disk
_@ | controller controller controller controller
f ! | [ i Bus

The hardware part within the CPU indicated by @ in the above diagram has a sel of registers
that has the memory translation maps of the currently running process. When given an input
virtual address of the current process it outputs the relevant physical address (if any).

The @ in the above diagram denotes the

(1} arithmetic and logic unit (ALU). (2) control unit. (3) LI cache memory.
{4) memory management _unit, {(5) page table.

J
[See page rwo
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5. Consider the two binary numbers P = 10110001 and Q = 01001110. X = P OR Qand Y= P AND Q,
what will be the values of X and V respectively?
(1) 01001110, 10110001
(2) 10110001, 00000000
(3) 10110001, 1111t1H]
(4)y L, 00000000
(5) i111i1ts, 10110001

6. What is the 2's complement of decimal —127
(1) 00001100 (2) 00110011 (3) 110011 (4) 11110100 (5) 11111011

7. Which of the following is true about 2's complement?
(1) An extra bit is used to represent the sign.
(2) Makes it possible to build low-cost, high-speed hardware to perform arithmetic operations.
(3) Addition and subtmaction are used as two different operations.
(4) Usually represented in hexadecimal number system.
(5) Used in first generation computers to perform logic operations.

8. Consider the character representations in Table 1 and Table 2 given below:

- Q aQr | i | @ b o | & a [
fable 1: lable 2: ;
OD85 | ODE6 | ODB7 | OD8E DB85 | 0BB6 | OBB7 | OBBB

In which of the character encoding systems given below, the above characters in Table 1 and
Table 2 are represented?

(1) Both Tables | and 2 : in ASCH

(2) Both Tables | and 2 : in UNICODE

(3) Table 1: in ASCII, Table 2: in UNICODE

(4) Table 1: in EBCDIC, Table 2: in ASCH

(S} Table 1: in UNICODE. Table 2: in ASCII

9. Which of the following is the most simplified expression equivalent to ABC + BC + ABC+BC?

l (1) ABC+ABC+B (2) B(AC+AC)+B
' (3) C(AB + By+C(AB + B) (4) AC+AC+B
(5) AC+B

10. A block diagram of a sequential logic circuit is shown below. with one block labelled as “A”
and the other labelled as “B".

B -

Which of the following statements about the above block diagram are correct?
| — The block A is a combinational logic circuit.
Il - The block B is a memory element.
{1l — Only the block A can be implemented using logic gates.
(1) Only 1 (2) Only U (3) Only | and 1l
(4) Only 1t and I (5) Al 1, It and I

L - '

|See page three
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11. Consider the folowing logic circuit consisting of NAND gates:
il
B—
D=
7
X._._.
}? |
If the required output of the above circuit is AB+AB+C , then what should the inputs X and ¥
be?
(1) X=Band Y=C (2) X=Band Y=C 3) X=Band¥=C
4 X=B and Y=C (5) X=Cand Y=8B
12. The operating svsiem (0OS) is another program that runs on the computer that has some special
responsibilities. Memory management, file management and input/output management are some of
these responsibilities. What is another important responsibility of the OS?
(1} backup management {(2) cache memory management
(3) compiler management (4} process management
(5) system clock management
13. When the number of processes started by a user on a single-processor computet increases, what
happens to the response time of each process as perceived by the user and the memory management
relaied work of the operating system respectively?
(1) Both the response time and the memory management related work increase.
(2) Response lime decreases while the memory management related work increases.
(3) Response time increases while the memory management related work decreases.
() Boih the response time and the memory management related work decrease.
(5) There is no change in either of them.
14. Which of the following is not a responsibility of the operating system?
(1) allocating physical memory to processes
| (2) deciding which process to run
(3) keeping track of the usage of compiled program files on a hard disk
(4) keeping track of which parts of physical memory are in use, which are free
(5) swapping processes between physical memory and disk
15, In a computer, the size of a user program could exceed the size of physical memory. Also, only
the demanded areas of programs are kept in physical memory,
The above are due to which of the following?
(1) the use of cache memory
{2) the use of contiguous file allocation
(3) the wse of a file allocation table (FAT)
(4) the use of memory management unit (MML!)
(5) the use of pages, frames and page fables
16. Which of the following statements regarding compilers and interpreters are correct?
A - A compiler transforms an entire high-level language program into its machine code.
B — An interpreter converts each bigh-level program statement into the relevant machine code
during the program run.
C - Compiled codes usually run faster than inmerpreted codes.
{1} A only {2) A and B only
(3} A and C only (4) B and C only
(5} All A, B and C

[See page four
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17. Which of the following statements regarding guided and unguided media are correci?

A — Guided media transmission supports higher data speeds than unguided media transmission.
B — Guided media is subjected to less interference than unguided media.
C - Unguided media transmission is more secure than guided media transmission.
D - Unguided media transmission uses low bandwidth than guided media transmission.

(1) A, B and C only (2) A, B and D only

(3) A, Cand D only (4) B, C and D only

(5) All A, B, C and D

18. What is the process carried-out in the modularion technique in data transmission?
(1) encoding information in transmitted signal
(2) encoding signals in transmitted information
{3) extracting information from the transmitted signal
{4) extracting signal from the transmitted information
(5) transfer information with minimum distortion

19, Which of the following statements about bus topology are incorrect?

A - Computers and network devices are connected to a single cable.
B — All traffic flows are either clockwise or anticlockwise.
C - Bandwidth is shared among the nodes.
D - Fach node is comnected to two of its neighbours,

(1) Aand B only (2) Aand D only

(3) BandC only (4) Band D only

(51 Cand D only

20. Consider the following statement with a blank.

A Media Access Control (MAC) address is usually represented in .......coviviiiinnens numbers,
Which of the following is suitable to fill the blank?
¢1) binary (2) decimal (3) hexadecimal  (4) natural (5) octal

21. You are requested lo create 16 subnets with a Class C IP. Which subnet mask is suited to create
the subnet?
(1) 255255255240 (2) 255.255.255248
(3) 255255235250 (4) 255255255252
(5) 255255255224

22. Which of the following statement/s regarding the resting of a system are correct?
A - Black-box testing involves detailed checking of each line in the code.
B - Unit-testing helps to uncover errors in the codes.
C - System testing should not be performed prior to unit-testing.
(1) A only (2) B only
{3) C only (4) Aand Conly
(5) B and C only

23. Which of the following indicate finctional requirements?
A — The users should be allowed to update their contact addresses and phone numbers.
B - Any user request must be responded within 2ms.
C - The system must be easy to change.
(1) A only (2) B only
3) C only (4y Aand C only
(5) AlA.BandC

>

[See puge five

0004149

20 - Information & Communication Technology (New/old syllabus) - Mark scheme / G.C E. (A/L) Examination - 2020 8



Department of Examinations - Sri Lanka Confidential

AL/2020/20/E-1 (NEW)

i
L]
i

24. The following details are given about a software project:

27.

A - requirements are fixed (not allowed ta change throughout the complete project)
B — must deliver the complete software product al once
C - detailed descriptions and specifications must be prepared for each activity within the project
What is the most suitable software process model for this project?
(1) Agile {2) Prototype
(3) Rapid Application Development (4) Spiral
(5) Waterfall

Which of the following statements on Data Flow Diagrams (DFD) is incorrect?
(1) Context diagram is a DFD with the highest level of abstraction.

(2) All data stores in a system must be represented in the context diagram.
(3) Data flows are used to link the other components in DFDs,

(4) Elementary processes are not decomposed further,

(5) External entities in DFDs act as sources or recipients of data,

What is the correct SQL statement to delete a database called *ALdb™?
(1) delete ALdb: (2) delete database Aldb;

(3) drop ALdb; (4) drop database AlLdb:

(5) remove database Aldb;

Which of the following statement/s about a relation in the Second Normal Form (2NF) are true?
A — Tt can have a composite key.
B — It should be in the First Normal Form (INF) as well.
C ~ All non-key attributes are [ully functionally dependent on the primary key.

(1Y B only {2) C only

(3) A and B only (4) B and C only

(5) Al A, B and C

Which of the following statement/s regarding the logical database schema are true?
A — It is a blueprint for a database,
B ~ It contains data and information.
C — It formulates all the constraints that are to be applied on the data.

(1) A only (2) A and B only

(3) A and C only (4) B and C only

(5) Al A, B and C

Consider the following SQL. statement;
Alter table subject add primary key (Subject_Id),

Which of the following is incorrect about the above SQL statement?

(1) 1t adds a primary key constraint to the table named subject.

(2) The table named subject should already exist.

(3) The field Subject Id should not be null,

(4) A table named subject is created with a primary key named Subject Id.
(5) The values of the field Subjeci_Id should not be repeated in swhject table,

—
[See page six

008329

01030000380113329
(O RRRAT ORI AA WO

20 - Information & Communication Technology (New/old syllabus) - Mark scheme / G.C.E. (A/L) Examination - 2020




Department of Examinations - Sri Lanka Confidential

AL/2020/20/E-1 (NEW) -6-

@ Consider the following scenario about ‘authors’ and *books’ to answer the questions 39 and 31.

“An author can write books. A book has a title and a code called ISBN which is unique. A
book can be written by either one or several authors. An author has a name and a unique ID.
An author can have a type as either chief author or a co-author for a particular book.”

30. Which of the following is the most suitable Emtity Relationship (ER) representation for the above
scenario?

(2)

(4)

(5)

31. How many tables can be derived initially, when mapping the entity relationships in the above
scenario to a relational schema?

{1y 1 (2) 2 (3 3 4) 4 (5) 3

B —
[See page seven
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in the Rowchart are blank (unspecified).

32. For the algorithm to function correctly, what should be inserted at the blank @®?

® The questions 37 — 34 are based on the algorithm expressed by the flowchart below. The algorithm
takes a list L of items and an item K as inpuis and is expected to output the number of items
in L that are equal to K. List indices start at 0. Note that two entries, ldbelled as ® and @,

(I n=n-l
(2) n=n+l
(3} count = count + |

i (4) count = count + i Start

I (5) count = count + n

! 33, For the algorithm to function correctly, what should m
be inserted al the blank © 2 .
(1) B1 < n? input K
(2) 1s i = n?
(3) Is count < n? count =0
(4) Is count < K? j=0

(5) Is n > 07

n=length of list

-~

34. Consider the following python programs 1. Il and [1I.

I L= [int(x) for x in input().split()] Is Liil=K?
K = int(input())
count = 0

for i in range(len(L)): '
if (L{il==®3: 1 .

count = count + 1 ¢

print{count)

Il u input().split()
K input()
count = 0
n = len(L}
for i in range(n):
if (L{il== EK):

L |

count = count + 1
print(count)

.
Il © = [int(x) for x in input().split{)}

K = int{input())
count = i = (
while ( 1 < len(L)):
if (L{i]== K):
count = count + 1

| print{count)

Which of the above python programs implement the given algorithm?
(13 Only 1 (2) Only 1I

/ output count /
¥

(3) Only | and II

(4) Only T and 111

(3) All 1, Hl and 11

A
{See page eight
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35. What would be the output of the following Python code, if the input was 177

is 10. Consider the following Python statements:

for i in range(len(S})):
if (S[i) in V):
count = count + 1
print(count)

(h 0 2) S (3) 8 @ 19 (5) 21

38. What would be the output when the following Python code is executed?
x = 1
def myfunc(p, g):
global =x
P, 9 = q P
X = % + p
myfunc(x,3)
print(x)

39. What would be the output of the following Python code, if the input was 100?

n = int(input(y)
if (n > 0):
m = g
if (n > 10):
if (n > 100):

n = float({input())
m = (n // (n % 5)) ** 3
print(m)
(1y 240 (2) 255 (3) 5120 (4) 614,125 (5) an error message

36. Suppose that S is a string, L. is a list and T is a tuple in a Python program. The length of each

1 52]=2
1 Li2] =2
m TRl=2
Which of the above three statements will generate an error?
{1} Only 1 (2) Only I (3) Only I and 11
(4) Only I and i1 (5) All I, Il and Il
37, What would be the output of the following Python code segment?
S = "gorona virus pandemic”
vV = "asiou”
count = 0

(1) 1 (2} 2 {3} 3 4y 4 (5) an error message

iy

m = HA"
elif (n < 50):
m = ~pr
else:
m = uevm
else:
m — ll’Dﬂ
print(m)
(1) A (2) B 3 C (4} D (5) 2
LN
[See page nine
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40. What would be the output of the following Python code?
x = 1
y = 100
while (x < 100):
Al
X = x + 1
if (x + y) < 90:
break
print(y)
i (1) 100 (2) 85 (3) 79 (4) 72 5 7
41. Consider the following Python program:
= fl = open(“inFile.txt”, “r"})
£f2 = gpen{”ocutFile.txt”, “w")
¢checkString = “No”
for line in £1:
if (checkString not in line):
f2.write(line)
fl.close{)
f2.close()
Which of the following statements are correct about the above program?
A — The content of the input file (inkile.txt) is checked in a loop, one line at a time.
B — The total content of one file is written onio another file.
" — If either of the two files does nhol exist, the program will stop and exit while execuling
the first two lines of the code.
(1) Only A (2) Only B (3) Only A and B
(4) Only A and C (5) Al A, B and C
42. Which of the following HTML tags are used to define a definition list?
(1) <«dl>, <dd>, <li> (2) <dl>, <dt>, <dd> (3) <dl>, <dd>, <dd>
(4) <dl>, <th>, <dd> (5) <di>, <th>, <td>
43. Which HTML tag is used to include a caption for a fieldset grouping in a form?
(1) <caption> (2) <head> {3) <label> (4) <legend> (5) <title>
44, What is the expected output of the following PHP code block?
<?php
sone = *“Welcome”;
Stwo = *20207;
echo $one.$two ;
>
(1} Welcome 2020 (2) Welcome2020 (3} Welcome 2020
(4) Welcome;2020; (3) Welcome.2020;
45. Which of the following affects least to the downloading speed of 2 web page?
(1) capability of the web browser
(2) number of hyperlinks in the web page
(3) number and size of images in the web page
(4) processing power of the server computer that stores the web page
(5) the bandwidth of the internet connection which is used (o access the web page

.

[See page ten
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46, Which of the following statements is true about the code given below?
<style>
.title {

text-align: center;
color: blue;
}
</style>
(1) This defines internal styles and uses the CSS ‘class’ concept.
(2) This defines internal styles and uses the CSS ‘group® concepl.
(3) This defines inline styles and uses the CSS ‘group’ concept.
(4) The styles defined inside the code can be used only for one type of element.
(5) This is an example of the CSS 'Id" concept and the name of the Id is ‘title’.

47. Consider the following HTML code line:
<a href=*#PartA”> Go to Part A </a>

Which of the rows in the following table describes the outcome of the above code line?

Displayed as a hypertink | To which the hyperlink connects to |
(1) #PartA new web page named “Go to Part A
(2) #PartA part of the same page named with Id “Go to Part A”
{3 Go to Part A new web page named “#PartA”
(4) Go to Part A part of the same web page named with Id “#PartA™
(5} Go to Part A part of the same web page named with Id “PartA™

48. Which of the following statements related to e-commerce are true?
A — A particular product may be available ar different prices at different e-commerce sites.
B — Payment option al the receipt of goods allows customers to verify the quality of their
purchases made through the e-commerce site.
C - Additional charges can be included as delivery and service fees over and above the stated

price.
(1) A only (2) B only {3) C only
(4) A and C only (3) Al A, B and C

49. Consider the following:
A — Cloud formation in the sky
B ~ The evolution of living species
C — How neurons function in the human brain
Which of the above could be used in bip-inspired computing?
(1) A only (2) B only (3) C only
4y A and C only (5) B and C only

50. Which of the following statements about guanfum computing are correct?
A — In quanium computing. principles of quantum physics are applied.
B - Quantum bits (qubits) are used in quantum computing as the information unit.
¢ — Quantum computers emit radiation fatal to human users.

(1) A only {2) B only (3) C only
4y A and B only (5) Al A, B and C
0004150
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Part A — Structured Essay Bl
Answer all four questions on this paper itself. e
in this
1. (a) Draw the expected output of the following code segment when rendered by a web |column
browser.
<html>
<hody>

<table border=1>
<tr><th>No</th><th>Type</th><th>City</th></tr>
<tr><td>1</id><td rowspan=2>High</td><td>Galle</td></tr>
<tr><td>2</td><td>Jaffna</td><tr>

</table>

</body>

</html>

Note : Please consider the edges of the following dotted line box as the display area

of web browser.

(by Consider the following html code in which the lines are numbered to answer the questions

in this part.
1. |<html>
Z. |{<head>
3. <style type="text/css">
4. hi,h2{colox:blue;}
B </style>
6. </head>
7. <body>
8. <hl style="color:green;">Title One</hl>
. <h2>Title Two</h2>
10. | </body>
11. | </html> |

(i) What are the colours of the text in line numbers & and 9 when the above code is
rendered by the browser?

Line number Text Colour
g Tile Oge | .
9 Title Two T

(ii) Write one advantage of defining styles as in line numbers 3, 4 and 5 over that of
linc number 8.

4

[see page three
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(iii) Write only the content of an external style sheet to include the following: Do not
wnte
a) the style defined in line number 8 and in this
column

b) a CSS Id named ‘appear’ to define the style of the font as ‘Arial’

(c) The following four PHP code blocks which are labeled as A, B, C and D are taken
from a code intended o retrieve data from a database to display on the screen. However,
the code blocks are not in correct order.

Label Code Block

& $sgl = '"SELBCT itemcode, name FROM Product";
$result = S$conn->guery(&sqgl);

if (Sconn->connect_error) |
B die("Connection failed: " . $conn->connect error);

}

if (Sresult->num rows > 0) {
while{$row = S$result->fetch _assoc()) {
echo "Code:".$row["itemcode"],"/Item:".Srow["name"]."<br>";

& }
} else {
eche "0 results";
}
D $conn = new mysgli(”localhost", “admin”, “C#aBt”, “StoreDB");

(i) Write the labels of the four code blocks in the correct order inside the four blanks
of the following PHP script.

<?php

$conn->close();
2%

(i) If the above code blocks are in the correct order, what is the expected output if
the “Product’ table has only the following values?

Product
itemcode name
Pl Pen
P3 Book

)

w,

[see page four
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2. (a) In an emergency health problem where peopie have to stay at home for a long period,
the shops within the area remain closed for regular business activities. Under such
circumstances the shops within a village or nearby town can help their community by
practicing their business through e-commerce.

Considering the above scenario, fill the blanks in the following statements with suitable
phrases from the given list of phrases.

(i) In this emergency situation, shops follow the ..o business
model.
(i) Shops MUSt USE ......coccomvvmvmmecioninnsinannes to allow customers to purchase more

than one type of product in a single transaction.

(ili) The e-commerce site for each shop can implement ..o to
display their products to the customers.

(iv) For business owners who cannot use payment gateway through online fund receipts
and for the customers who do not have any online mode of payments can still be

supported through ........ooieeviiiiiiine..

1 b B T is one of the best ways to reduce the overhead costs
of delivery within a local area such as a lane, street or housing scheme.

(vi) The local shop owners can establish ..., to serve their
community better by enabling access to each shop’s services through a common
portal,

List of phrases: {advertising banners, an online marketplace, 2 shopping cart, a web product
catalogue, cash-on-delivery, credit-cards, discount pricing, group purchasing,
payment gateways, click and brick, pure click, subscription as a revenue
model }

(b) Consider the following Python program:

L1 = [int(x) for x in input().split()]
L2 = [int(x) for x in input{).split(}]
L3={]

for i in ©Ll:
for j in LZ:
if (i==3j) and (i not in IL3):
L3.append(1i)
L3.sort()
print(L3)

(i) Write the output of the program if the first input (that creates L1} is “7 4 1 2 2 8"
and the second input (that creates L2) is “8 2 4 5§ 6™

Do not
write
in this

column

.

[see pageﬁwe_‘
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3. (a) (i) State two service models in cloud computing, Dot

wrile

B oo R e L R e e S S R R Bihig
D column
(B v e A e A T S S s 98 e

(b) Match each of the given sentences (i) —(v) relating to computer networks with the most
suitable item from the list below.

List = {ADSL Connection., DSL Connection, FTP, HTTP, [uternet Laver, Malware,
Phishing, TCP, Transport Layer, UDP}

(i) A simple and query based communication model with a minimum use of protocol
mechanisms applied in transport layer

(iiy A protocol for data communication in the World Wide Web

(iiiy The layer that defines the addressing and routing structures used for the TCP/AP
protocol suite in the TCP/IP model

(iv) The process of attempting to get sensitive information from someone by pretending
as a (rustworthy person

{v) The connection that allows the data transmission at much greater speed and capacity
than the narrowband services

Note: Write onfy the matching item against the phrase number.

[see page six
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4. (a) An operating system uses Process Control Blocks (PCBs) to maintain important information

about each. process.
(i) Read the following scenario and answer the given guestion:
Pival starts a spreadsheet program on a single processor compuier 1o use the

budget.xls file thar he saved the day before. He also is running a web browser
that he uses o check his email,

At a particular time, the operating system changes the process state field in. the
PCB of the spreadsheet process from “Running” to “Blocked”. Give one likely
reason for that transition,

(i) When the state of a process changes (c.g., “Running” — “Ready”), the values of
the machine registers are stored in the PCB of that process. Why is it important
to store them?

............................................................................................................

{b) The block size of a disk is 4 KB. A portion of its File Allocation Table (FAT) starting
from block 300 at a particular time, is shown below. It gives the blocks of maximum.py
file as well:

FAT
300 | 303 |
301 | 300
302
303 | 304
304 | -1

Note: The last block of a file is indicated by —I.

(i) Write down the value of an important number that will be stored in the directory
entry for maximwn.py file that will help an operating system locate the blocks in
that file.

(i) Assume that additional improvements are made to the maximum.py file thal results
in its size becoming 20 KB. What changes are needed in the FAT for this purpose?

(c) Assume thal we have a computer that can use 16-bit virtual addresses from 0 up to
64 K.,

Assume further that this computer has only 32 KB of physical memory and that the
page size in this computer is 4 KB.

(i) The above 16-bit virtval address is made up of the bits of the page number followed

by offset bits. How many biis in the address are required to store a  page number

in this computer?

.................. E L

Da not
write

in this
column

"

[see page seven
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(it)

User runs a particular program having a size of 32KB on this computer. A few
selected fields of the page table of that process at a particular time are shown in
the figure below.

Page number Frame number | Present/absent
0 101 1
1 000 0
2 000 0
3 110 1
4 011 1
5 000 0
6 111 1
7 000 0
Notes:

® The frame number is indicated in hinary.

@ The virtual addresses on page O are from O to 4095 and on page | are from 4096
to 8191 and so on.

@ The Present/absent bit indicates the validity of the enuwy. If this bit is |, the
entry is valid and can be used. If it is O, then the relevant virtual page is not in
physical memory.

Assume that in the above process the virtual address 0011 0000 0000 0010 is
wanted.
The above virtual address is mapped to the physical address 110 0000 0000 0010.
Explain it.

(iii) Assume that there was a request for the virtual address 0001 0000 0000 0000.

Due to the set of tasks that the operating system initiated to fulfil that request,
the present/absent bit of the page number 6 in the above page table changed
from | to 0. What is the likely 15-bit physical address that the virtual address
0001 0000 0000 0000 will be mapped to?

T PR I, -y S e g e e e e e e PR TP A SR R AR SN AR AL S R AL LA L Rt i

Do not
write
in this
column

[see page eight
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Part B
# Answer any four questions only.

5, Consider the logic circuit shown in the figure, in which A. B and C are the inputs and Z is the

output.
o
[ [

(a) Give the complete truth table for the given circuit.
(b} Using a Karnaugh map, derive a simplified sum-of-products (SOP) expression for the output Z.
(c) Using a Karnaugh map, derive a simplified product-of-sums (POS) expression for the output Z.
(d) Of the two expressions (SOP and POS) you obtained in (b) and (c) above, which one is betier

to implement a more simplified logic circuit than the given logic circuit above? Explain your
ANSWET,

6. Consider the following scenario:
The PQR Company has three departments, namely Finance, Marketing and Human Resource (HR).
At present all the activities of the PQR Company are conducted manually. The company decides
to computerize all their activities by establishing an IT unit with a computer lab for staff training.

| Resources will be allocated for each department and the IT unit as follows.

Resources
Department -
Computers Printer type Software Server
Finance 28 01 Network Printer | Accounting Information System (AIS)
HR 40 01 Network Printer | Human Resource Information System _(HRIS}
IT Unit 50 01 Printer Learning Management System (LMS)
Marketing 35 01 Network Printer | Marketing Information System (MKIS)

The company praposes the following:

@ A Local Area Network (LAN) for each Department and the IT unit in order to share
specific software and resources

® LANs in each department to be interconnected via IT unit

® Al computers to be given efficient Internet connectivity with the help of a DNS (Domain
Name System) and proxy servers

* ST
[see page nine
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(a)

(b)

@ An Internet Service Provider (ISP) to supply the Internet connectivity to the IT unit
@ The entire network to be protected through a firewall

Which network topology is the most suitable to satisfy all the above mentioned requirements?
Give one reason to justify your answer.

The Network Administrator has received 192.168.14.0/24 as the [P address block for the company.
The [P addresses for the nodes are to be allocated after making four subnets from this address
block for each department/unit.

The following incomplete table shows the sub-netting, Write down the missing IP addresses for
each department/unit using the following table format. (Assume that subnmetting is done under
the consideration of future expansion of each department/unit.)

Department | Network ID | Broadcast ID | Subnet Mask Usable IP Address

Range
Finance 192.168.14.0 | 192.168.14.63 | 255.255.255.192 | 192.168.14.1-192.168.14.62
HR
IT Unit
Marketing

(c) Showing clearly the connection topology and the devices, draw the logical arrangement for

the company network that the network administrator can implement to fulfill the company’s
requirements. (Assume that additional [P addresses can be obtained.)

(d) Network administrator decides to dynamically manage the IP addresses of the entire network.

Write down the mechanism that needs to be implemented to achieve this task.

7. (a) AB Stores is a grocery shop in your home town. With your expert advise, AB Stores has

implemented a web-based e-commerce system to conduct their business online as well. Customers
can select their required products and confirm the order online.

(i) What is the e-commerce business type applicable in this scenario?
(i) What is the revenue model used in this e-commerce offering of AB Stores?

(iii) The e-commerce solution of AB Stores became popular rapidly with a growing userbasec.
However, it was noticed that most of the regular customers from the local community still
preferred using the physical outlet than the e-commerce offering. Identify two possible
reasons for such preference.

(ivy AB Stores extended its e-commerce system to integrate with its suppliers’ systems Lo
maintain its product stocks through automation. What is the e-commerce business type AB
Stores implements with this system modification?

(v) AB Stores decides to expand its e-commerce solution allowing other local shops to
have virtual stores within the system. What is the term used to identify the proposed
system?

(vi) Write down ene advantage that each of the following will receive by having the proposed
system in (v) above.

{1) Customers

(2) AB Stores
(3) other local shops

—

[see page ten
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(vii) A recent market survey has identified the following about the customers who have registered
with the AB Stores e-commerce systcm proposed in (v) above:
® O98% are nearby residents within a 2 km radius.
® 12% of them are able to pay online (either through credit/debit cards or mobile cash

options)

® 18% do not wish to pay in advance for a future tramsaction.
What is your suggestion to enable most of the registered customers to make purchases
successfully through the system and receive their goods at home without any restriction?
Explain your answer.

{viii) With the expected growth of the e-commerce business of AB Stores, you have advised them

to outsource the delivery of customer purchased goods to a third-party delivery service.
Explain two advantages AB Stores can get by doing so.

(b} Multi agent systems can be used to replace some of the work that require humans. The following

scenario explains about myTours multi-agent system used to build customized travel packages
including flight booking, hotel room reservation and taxi booking for local travel during the
tour.

A prospective traveler (user) can access myTours website over the Internet and a chat-bot agent
starts interacting with the user, User can use voice or text as the input medium. During this
interaction chat-bot passes the extracted information to a search-agent who will take over from
the chat-bot agent and proceed to search for travel packages for the user, The search-agent has
a group of agents each specializing for particular type of travel service such as flight search,
hotel search etc. Once the search results are obtained the search-agent prepares the list of travel
packages with details and displays to the user for confirmation.

(i) Draw a simplified agent diagram of the above explained multi-agent system. Name the
important entities in your diagram.

{ii) Which agent cannot be considered as self-autonomous?

(iii) Write a disadvantage of using a multi-agent system for the given example user
requirement.

i

[see page eleven
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8. (a) You are given two positive integers N1 and N2 as inputs (assume N1 < N2) and you have to
output the list of even numbers between N1 and N2. Construct a flowchart or a pseudo code

to express an algorithm for this purpose.

(b) Consider the flowchart given below. Assume that L is a list of positive integers, K is a positive
integer and every element in L is less than M, which is a large integer.

(i) What would be the output if the first input L was 2, 4,7, 9, 3, S and the next input K
was 57

(i) What is the purpose of this algorithm?
(iii) Develop a Python program to implement the algorithm expressed by the flowchart.

[see page twelve
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9. (a) Concider the following description relating to details of players attached to different sports clubs.
A player always belongs to a sports club and he/she can be identified uniquely by the NIC
(National Identity Card) number. Further a player has a name which consists of a sumame and
initials. '

A club which is uniquely identified by its name can have many players. A player can play
games. Each game in this confext is given a unique code and a description. A player can play
more than one game and each game is played by at least one player.

Note : Use only the relevani words in the above description when drawing the Entity-
Relationship (E-R) diagrams for the following questions.

(i) Draw an ER diagram for the above description.

(ii) Extend the ER diagram in above (i) to include the number of hours played by cach player
for each game.

(i) Player may have a sponsor who has a unique title. A sponsor can give sponsorship only
for one player. Extend further the ER diagram in part (ii) above to include the sponsor’s
details.

(b) The ‘Winner' table given below contains the details of the players who won different matches
and medals. There is a fixed amount of prize money given to each medal type. A Gold medal
has Rs. 20,000/=, a Silver medal has Rs. 10,000/= and a Bronze medal has Rs. 5,000/=.

Consider the primary key of the Winner table as NIC and MatchID.

Winner Table
NIC MatchiD MedalType Prize
951477751V BD-2 Silver 10000
985467923V BD-2 Gold 20000
995874159V BD-1 Gold 20000
997656614V BD-3 Silver 10000
951477751V BD-1 Bronze 5000

(i) Write an SQL statement to display the number of players who won “Gold” medals.
(ii) In which normal form does the above table exist? Justify your answer.

(iii) Convert the above table to the next normal form. (It is not required to write the data in
the tables derived in next normal form.)

10.(a) The 3-stage procedure for handing over a letter for registered post to a post office is as follows:
® Determining Postage

The customer hands over the letter to the Registration Counter. The letter is weighed
and the postage for the relevant weight is read from a table. The postage is written on
the letter by the counter and it is given to the customer.

® Issuing Stamps

The customer hands over the letter with the postage written on it to the Stamps Counter

with the amount of postage. Stamps for the postage and the letter are issued to the customer
with any balance due by the Stamps Counter.

® Registering Letter

The customer sticks the stamps on the letter and hands it over to the Registration Counter.
The Registration Counter accepts the letter, sticks the ‘Registered Post’ label with a
unique identification code to the letter, keeps the letter and issues a receipt with sender
and recipient information with the date and the amount paid, to the customer.

A

[see page thirteen
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Using standard symbols, draw the following:
(i) Context Diagram
(ii) Level 1 Data Flow Diagram (DFD)

(b) Your school plans to use an online system to provide extended learner support to A/L and
O/L students during school holidays, weekends and other times that the school is not open. It
is decided to use a suitable Commercial-Off-The-Shelf (COTS) software system for this need.
Your team has been requested to help with this project.

(i) Some of your project team members argue that since COTS software are to be used there
is no need of requirement analysis. List three most significant reasons to explain why
you must complete requirement analysis even in this project. Note: Your answer must be
specific to a project with COTS software use. Generic answers will not be accepted.

(ii) Following are part of the requirements identified for the above project. Identify and write
down the labels (A—G) of all the funcrional requirement statements within the list.

(A) Teaching material and learning content upload to the system shall only be allowed to
the teachers assigned to that particular learning session.

(B) The system shall be available for user access at least 99.9% of the time.

(C) The access history for each student’s leaming activity participation or content use within
a course must be maintained as a report to be accessed by the subject teacher.

(D) The system should be easy to work with after 1 hour of training.

(E) At the end of each learning session, the students must be provided with an option to
ask questions from the teacher.

(F) The system should respond to any user request within 2000ms.
(G) The system should be able to serve a minimum of 200 concurrent users at a given time.

(iii) What is the most appropriate testing strategy for your team to evaluate the selected COTS
software system for the identified requirements?

* % ¥
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5 New syllabus: Paper II mark scheme

| Note

1. Essential keywords sufficient for credit in some answers are underlined.

2. Acceptable alternatives for a given word or set of words are separated by slashes.
3. «—- A indicates that any credit for the item should be given only if A is correct.

1. (a) [ Draw the expected output of the HTML code segment. | [1]

The headings of the table must be in bold and center aligned. The data in the table must be left-aligned,
Ignore border style.

oo

No]_l‘fype{.v City : !
1 L., [Galle i

(b) (i) [ Whatare the colours of the text in Jine numbers 8 and 97 | [2]

1 mark for each:

Line number 8: green
Line number 9: hlue

(i) [ One advantage of defining styles as in lines 3,4.5 over 8 | [1]

1 mark for any one of the following for a maximum of 1 mark:

e the styles defined in the header can be used within the
same html page more than once

e it will be easier to maintain consistency

e update will be easier
e file size will be lower

e code duplication/repetition is reduced

e cleaner/uncluttered code results

(iii) [ Content of the required external style sheet | [2]

Everything must be spelled correctly. Ignore case defects.
1 mark for each:

hl{color:green;} i
tappear{font-family:Arial;}
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(¢) (i) [ Write the labels of the four code blocks. |

a @ o

(i) [ What s the expected output if the Product table had only the given values? |

Proper case important. Ignore case defects.
1 mark for each:

Cecde:P1l/Item:Pen
Code:P3/Item:Boock

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK.

2]

(2]
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2. (a) [ Fill the blanks in the six statements choosing from the list. | [6]

Ignore case, hyphens.
1 mark for each:

(1) click and brick

(ii) a shopping cart

(iii) a web product catalogue
(iv) cash-on-delivery

(v) group purchasing

(vi) an online marketplace

) () Write the output of the given python program if the first input (that creates L1) is 74 122 8" 2]
and second input (that creates L.2) is “8 24 5 67,

(2,4,8]

Marks allocated as follows:

A: 1 mark for any combination of the numbers 2, 4 and 8 in any order (ignore spaces and
comma separators)

B: 1 mark for the exact answer whichis [2,4, 8]

(ii) [ What is the purpose of this program? | [2]

Given two input lists of integers Ll and L2, output a sorted list
of unique integers that are present in both L1 and L2

1 mark for any two of the following for a maximum of 2 marks:
e elements that arc present in both L1 and L2
e unique elements / distinct elements / no duplicates
e output in sorted (or ascending or increasing, or non-decreasing) order
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3. (a @@ | State two service models in cloud computing. ] [2]

Ignore any case defects in the abbreviations.

1 mark for any two of the following for a maximum of 2 marks:

e Software as a service / Saa$
e Platform as a service / Paa$s
e Infrastructure as a service / Iaa$

e 'function as a service / Faa$sS

(ii) [ What are the three steps in the FETCH-EXECUTION cycle of a computer? | [3]

1 mark for each correct line:

-

1. Fetch instruction

2 Decode instruction
3. Execute instruction

Correct order important. Other alternative words with similar meanings to those underlined are
also accepted. If there are any meaningless entries along with correct ones, reduce a maximum
1 mark from the earned total mark.

(b) [ Match the given five sentences to terms. | [5]

1 mark for each:

(1) UDP

(ii) HITP

(iii) Internet Layer
(iv) Phishing

(v) ADSL Connection
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4. (a) (i) [ Give one reason for Running to Blocked transition of spreadsheet process. | [1]

1 mark for any one of the following for a maximum of 1 mark:

e Spreadsheet process requiring to read file

e Spreadsneet process requiring to write to file
e Spreadsheet process doing input

e Spreadsheet process doing output

Correct alternatives to spreadsheet process also accepted.

(i) Why is it important to store the values for machine registers when moving from 2]
Running 1o Ready'!

So that the when the process starts running again it can start from
where it stopped

Marks allocated as follows:
A: 1 mark for process can start again (resume)

B: 1 mark for from where it stopped (correctly)

(b) () Write down the value of an important number in the directory entry for maximum.py file (1]
that will help an operating system locate the blocks in the file.
301
(i) [ Size of maximum.py is increased to 20KB.What changes are needed in FAT for that purpose? | (2]

1 mark for each:

A:Entry in 304 changes to 302 (or another free block number)
B:Entry in 302 (or the free block number used in A) changes to -1

(¢) (i) | How many bis are required to store a page number in this computer? | [1]

4

(ii) [ Explain the mapping of the virtual address 0011 0000 0000 0010 to 110 0000 0000 0010. | [2]

1 mark for each:

A: 0011 0000 0000 0010 refers to page number 3 and offset
0000 0000 0010

B: Tt is mapped to frame 110 and thus the virtual address is
110 0000 0000 0010

(iii) | Whatis the 15-bit physical address that the virtual address 0001 0000 0000 0000 will be mapped (o7 | [1]

111 0000 0000 000D

20 - Information & Communication Technology (New/old syllabus) - Mark scheme / G.C.E. (A/L) Examination - 2020 33



Department of Examinations - Sri Lanka Confidential

5.

(a) | Give the complete truth table for the given circuit. | (4]
A B C z
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 L
1 0 0 0
3 0 1 1
1 1 0 0
1 1 1 |

Marks allocated as follows:

4 marks for all 8 rows correct

3 marks for maximum 5,6,7 rows correct
2 marks for maximum 3,4 rows correct

1 mark for maximum 1,2 rows correct

If the Z column is not labelled, reduce 1 mark from the earned total. However, having Outpur as the
Z column title is acceptable.

{b) [ Using a K map, derive a simplified SOP expression for Z. | i4]
AB
00 01 11 10
0 0 0 a 0
&
1 0 1 i 1 ]
Z=AC+BC

Marks allocated as follows:

A: 1 mark for the correct Karnaugh map with proper labels, 0 and 1 entries
B: 2 marks for correctly marking the two loops in the Karnaugh map (1 mark for each)
C: 1 mark for correct, simplified final SOP expression as Z = AC + BC (¢-- B)

NOTES:
o Y i T DU [ SR | L Y e ¥ T e e e PRI UL UL, pr - s N ; : .
Wiy uicd wgiany Lol Halilaugin idaps arc aidU acteplavic 1ul CULLLPULISIIL A

(B) For component C, the term Z is not compulsory.
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(¢) [ Using a K map, derive a simplified POS expression for Z. | [4]

AB
01 11 10

00
ol |[o 0 0 0]

%

Z=(A+B) C

Marks allocated as follows:

A: 1 mark for the correct Karnaugh map with proper labels, 0 and 1 entries
B: 2 marks for correctly marking the two loops in the Karnaugh map (1 mark for each)
C: 1 mark for correct, simplified final POS expression as Z = (A+B)C (¢-- B)

NOTES:

(A) Other logically correct Karnaugh maps are also acceptable for component A.
(1) For component C, the term Z is not compulsory.

(d) Out of the two expressions which one is better to implement a more simplified logic circuit than the given logic circuit.
Explain.

[3]

The P03, Z = (A+B) C, is better than the SOP, Z = AC + BC.
Explanation:

The P0OS expression has fewer (3) literals than the SOP expression (4
literals). This means, we can implement a simpler logic circuit with
one OR gate and one AND gate (only two gates) using the POS whereas the
SOF leads to a logic circuit with two AND gates and one OR gate (three
gates), same as the given circuit.

Marks allocated as follows:
A: 1 mark for correctly identifying that the POS is better than the SOP («-- correct SOP and POS
expressions for 5(b) and 5(¢))
B: 2 marks for correct explanation on why the POS is better than the SOP given as follows: (¢-- A)
I mark: POS has fewer (3) literals and leads to a logic circuit with 2 gates
1 mark: SOP has more (4) literals and leads to a logic circuit with 3 gates

or alternatively:

B: 2 marks for correctly showing the two correct circuit diagrams and identifying the better one or
for indicating generally that POS results in a circuit that has fewer gates when compared to the
circuit resulting from SOP («-- 4)

IMPORTANT: Note the dependency in marking component A. This basically means not to give credit

for part (d) if the student is not basing his/her argument using the expressions Z = AC + BC and Z =
(A+B) C.
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6. (a) [ Which network topology is most suitable? Give one reason to justify. |

Marks allocated as follows:

A: 1 mark for star
B: 1 mark for any one of the following reasons:

2]

e high performance / speed (as no data collisions can occur)

¢ casy management / maintenance / fault detection / easy expansion
of network / easy addition of devices / easy removal of devices
(can be done without disturbing entire network)

e reliability

will still continue to work)

(1f one cable or device fails then all the others

(b) l Fill the IP address table. | [6]
Department Network ID Broadcast ID Subnet Mask Usable IP Address Range
Rl 192.168.14.0 | 192.168.14.63 | 255.255.255.192 | 192.168.14.1-192.168.14.62
HR 192,168,464 | 192.168.44.127 "255525_5255.1_9:2', 192.168.14.65-192.168.14.126
R 192.168.14.128 | 192.168.14.191 255,256.255.192 | 1.::9_2.'.1_68_....:1.-4.1_29-.192.1-68.14.190 _
Marketing | 15, 148 14.192 192;1_63:._:_14_..2_55- 255255255192 | 192.168.14.193-192.168.14.254

Marks allocated as follows:

6 marks for all 12 highlighted cells correct
5 marks for maximum 9,10,11 highlighted cells correct
4 marks for maximum 7,8 highlighted cells correct
3 marks for maximum 5,6 highlighted cells correct
2 marks for maximum 3,4 highlighted cells correct

1 mark for maximum 1,2 highlighted cells correct

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK.
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(¢) [ Draw the logical arrangement of the network to implement company requirements. ]

(6]

1 mark for each:

A: Internet - Router - Firewall - I'T switch link

B: Connecting HR, Finance and Marketing switches to the IT switch
C: Comnecting Proxy and the DNS servers to the IT switch
D: Connecting AIS, HRIS, LMS and MKIS servers to Finance, HR, IT Unit and Marketing switches

respectively

E: Connecting the computers to the switches in each department

F: Connecting the three network printers to Finance, HR and Marketing switches and non-network
printer to a computer in the /7' Unit

NOTE: The following standard symbols are also accepted in the diagram:

Router

Firewall

S &

& N

(d) | Write down the mechanism that needs to be implemented to dynamically manage the TP addresses. |

Allocate the IP addresses through a DHCP server

(1]
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7. (a) (i) [Whatis the ecommerce business type applicable in this scenario? ] [1]
B2C / Business to Consumer / Business to Customer
(ii) [ Whatis the revenue model used in this e-commerce offering of AB stores? | [1]
online Sales / virtual storefront
(iii) Identify two possible reasons for most regular customers to prefer the physical outlet more than the 2]
g-commerce solution.
Any two from the following reasons with 1 mark each:
e Customer perception of selecting goods (products) with the
ability to inspect the guality (fitness for their need)
e Possession (receipt of goods) at the point of sale
(without the delay in delivery)
e Reluctance to switch from the purchasing methods they have
used for a long period
e Lack of knowledge (confidence) on using e-commerce
e Lack of required resources/technology
(or any cone from computer, Iinternet connectivity,
online payment method)
e Ease of physically visiting the shop due to them being
‘*local’’ custcmers
What is the ecommerce business type that AB stores implements
(iv) | when their ccommerce system is integrated with suppliers’ systems [1]
to maintain its product stocks through automation?
B2B / Business to Business
What is the term used to identify the system when allowing local stores Lo have virtual stores
o ) [1]
within it [the system]?
e-commerce marketplace / online marketplace
.. | Write down one advantage that each of (1) customers, (2) AB stores and (3) other local shops will receive
(vi) ! : [3]
by having the proposed system in (v) above.
(1) Customers: 1 mark for any of the following:
e Can compare products/their quality and prices across a
number of vendors from a single marketplace
e Can fulfill all their purchasing needs through multiple
sellers from a single place
e Can have higher confidence on their purchases from less
popular/new sellers as the marketplace standard/assurance
is in place (3rd party protection to some extent)
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(2) AB Stores: 1 mark for any of the following:

e Attract a larger customer base to their e-commerce
solution

e Obtain influential control over the online sellers who use

its system

e Can cotain market/sales data for analysis and decision
making

e Can use different types of online revenue models within

the marketplace
(3) Other local shops: 1 mark for any of the following:

s Gets cnline presence without committing intoc a completely

new e-commerce project

s Shared costs for having their online presence

e Readily available solution to start online business rapidly

e Brand association with other online businesses in the area

e Can increase customer base / ability to increase sales

(vii) What is your suggestion to enable most of the registered customers to make purchases successfully
through the system and receive their goods at home without any restriction? Explain.

Give the mark if the cash-on-delivery optionis suggested by the student with
any one of the following explanations:

e This is a low risk method as the users are registered and

nearby with a low delivery cost even if they refuse
to honor the purchase/payment.
e Enables the remaining 88% of registered customers,

who cannot pay online, to make successful e-commerce
purchases.

.... | Explain two advantages that AB stores can get by outsourcing the delivery of customer purchased
goods to a third party delivery service.

Any two from the following at 1 mark each:
e Ability to scale the cperations to varying demands

(1]

(2]

without wasting resources / Not needing to maintain separate

sales force for delivery / Not needing to maintain separate

vehicle fleet for deliveries
e Convenience of managing the orders as delivery
function does not incur risks that need to be managed
e Advantage of getting in to a reduced price
contract with the outsource partner
e Ability to obtain specialized team of delivery
prefessionals into the AB Stores business process
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(b) (i) | Draw asimplified agent diagram and name important entities. | [2]

Entities: Prospective Traveler/User, Chat-bot Agent/Chat-bot, Search-Agent, Flight Search/FF light
Search Agent, Hotel Search/Hotel Search Agent, Taxi Search/Taxi Search Agent

User
interaction

Search
Paramaters

Hotel

Display Travel Search Agent

Prospective Traveler Packages
{user) '

Taxi
Search Agent

Marks allocated as follows:
A: 0.5 marks for User to ChatBot Agent interaction (two-way arrow with or without text)
B: 0.5 marks for ChatBot Agent to Search agent interaction (single direction arrow with or
without text)
C: 0.5 marks for Search Agent to Flight Search Agent, Horel Search Agent [and optionally Taxi
Search Agent] interactions (two-way arrows with or without text)
D: 0.5 marks for Search Agent to User interaction to display tour packages (single direction
arrow with or without text) NOTE: For this, two-way arrows can be considered as well.
Important:
1 If the diagram has interactions between ChatBot Agent and Flight Search / Hotel Search / Taxi
Search Agents then DO NOT give marks for BOTH B and C.

2 If the diagram has interactions between Flight Search, Hotel Search and Taxi Search Agents
(i.e., among themselves) DO NOT give marks for C.

NOTE: If a student has included a user interface, ignore that additional information and mark as
given in the scheme,

(ii) | Which agent cannot be considered as self-autonomous? [0.5]

Chat-bot Agent

(iii) | Write a disadvantage of using a multi-agent system for the given example user requirement. [0.5]

0.5 marks for any of the following:
e Lack of user control in the search process
e Lack of user interaction/fine tuning during the search

e Search recommendations may not provide the best solution to the
user need

s Agent specific isclated search can he ineffective with Ints af
results not fitting into the common criteria once the results are
combined to make the complete package offer

NOTE: Round-off the final mark obtained for part (b).
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8. (a) [ Construct a flow-chart or pseudo-code to output the list of even numbers from given N1 to N2. (N1 < N2) | [5]

Begin
input N1, N2
for a=N1toN2
if (a is even)

output a

end-if
end-for .
End |

input N1, N2
a=N1
whilea <= N2
if (ais even)
output a
end-if
a=a+l
end-while

End

Notes:

1. The even number check could be
indicated in numerous ways which
can all be considered correct.

Examples:

if (a%2 =0)

aza+i if (a modulus 2 = 0)

if (amed2=10)

if (remainder of a/2 = 0)
if (a is not odd)

if (a%2 not equal to 1)
2. The output list may exclude both

N1 and N2 as well.

3. Acceptable synonyms (ignore case):
(Start, Begin), {Stop, End, Finish),
(Input, Get, Read),

(Output, Print, Show, Dispiay)

Marks allocated for either flowchart or pseudo-code as follows:
A: 1 mark for correct input action
B: 1 mark for correct a < N2 looping including the diamond symbol in the flowchart («-- A)
C: 1 mark for correctly checking even number (¢-- B)

D: 1 mark for correct output action (¢-- ()

E: 1 mark for completeness (¢-- D)
FLOWCHART: important arrows and correct symbols for start, stop, input/output, processes
PSEUDO-CODE: Begin-End, indentation
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AN ALTERNATIVE:

Y

Input N1, N2

Ni=N1-1

R=N1mod 2

Yes ‘ No

M=N1+1 M=N14+2

M=Ma4+ 2

Yes
No

The marks allocation is similar to the first solution:

A: 1 mark for correct input action

Begin
input N1, N2
N1=N1-1
R=N1lmod2
if(R=1)
M=N1+1
else
M=N1+2
end-if
repeat
output M
M=M+2
until (M <=N2)
End

B: 1 mark for correct M < N2 looping including the diamond symbol in the flowehart (¢«-- A)

C: 1 mark for correcily checking even number (¢-- B)
D: 1 mark for correct output action (¢-- ()
E: 1 mark for completeness («-- D)

FLOWCHART: important arrows and correct symbols for start, stop, input/output, processes

PSEUDO-CODE: Begin-End, indentation
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ANOTHER ALTERNATIVE:

Stant

input N1, N2

[s N1562
=0?

Yes
Ni=h1 +1
”. 8
B 2’
Ni=N1+2
Output N1
ry Bﬁgll'l
input N1, N2
if (N1 is odd)
NI=N1+1
end-if
while (N1<=N2)
output N1
N1=N1+2
end-while

End

The marks allocation is similar to the first solution:
A: 1 mark for correct input action
B: 1 mark for correct N1 < N2 looping including the diamond symbol in the flowchart («-- A4)
C: 1 mark for correctly checking even number (¢-- B)
D: 1 mark for correct output action («-- (')
E: 1 mark for completeness (¢-- [J)

FLOWCHART: important arrows and correct symbols for start, stop, input/output, processes
PSEUDO-CODE: Begin-End, indentation
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(b) (i) [ What would be the output if first input L was 2.4,7,9,3.5 and the next input K was 57 | [2]

7

(ii) [ Whatis the purpose of this algorithm? | [2]

Find the smallest element in L that is larger than K

Marks given as follows:
2 marks if answer correct

1 mark for incomplete/partially correct answer (e.g., “find the smallest element in L or equiva-
lent)

0 marks for any other answer

(i) [ Develop a python program (o implement the algorithm expressed by the flowchart. | [6]

# Inputs: L is a non-empty list of positive integers

3 K is a positive integer

¢ Every element in L is less than M, which is pre-defined large integer
# Output: the smallest element in L that is larger than X

ES

inList = input("Enter the elements in L: ")

L = {int(x} for x in inList.split{)]

K = int({input ("Enter K: "})

M = 10600
for i in L:
3£ .31 > B
if 1 < M:

print ("Sma llln:st ;lement in L that is larger than X is", M)
Allocate marks as follows rounding off the final total:
A: 0.5 marks for correct input of the list L
B: 0.5 marks for correct input of K
C: 1 mark for correct initializing of M to a reasonably large value
D: 1 mark for correct looping to process items in L one by one(¢-- A, B, C,colon)
E: 0.5 marks for comparing each item with K inside the loop (¢-- [, indentation,colon)
F: 0.5 marks for comparing items larger than K with M inside the loop (¢-- F, indenta-
tion,colon)
G: 1 mark for setting value of M correctly to identified item inside the loop («-- F, indentation)
H: 1 mark for correct output (print) of M (¢-- (7, indentation)

Notes:

(A) The objective of the second line of code in the suggested solution is to transform the string
received from built-in function input() into the list of integers, L. Note that input() gives us a
single string. Therefore the following operations are performed to obtain L:

(1) Split the input string using “.split( ) method which gives a list of strings, splitting the
“words” that were separated by “space” in the input string. For example, if the input string
was *24 723 57, then the splitl ) mcthod would produce {27,947, 77, 37,537, 5)

(2) Convert each string in the list of strings into an integer using int( ). For example, the list
[“27,747 =77, #9737 “5"] will be converted into the list [2,4,7,9,3,5].

The two step process above for (input string) — (list L, of integers) conversion can be done in

multiple ways.
One way is, as shown in the suggested solution, in a single line of code (2nd line):

L=[int (x) for x in inList.split ()]
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Another way (which is also correct) is to separate the use of split() and int(). First use split()
to obtain a list of strings. Next go in a loop converting each string into an integer using int().
The four lines of Python cade is as follows:
gtrllist = inList.split() # this will produce a list of strings
L= 1 # let L be an empty list
for s in strList:

L.append (int (s))
There can be other correct ways to do this. Students may write such code. Therefore in mark-
ing, we should check for such possibilities also.

(B

Rl

Instead of 1000, M could be set to a reasonably large integer.
e.g., M=max (L)+1 # or M=2x+31-1

Also, M can be obtained as an input as well.

(C) A while loop can also be used as follows:

L = [int (x) for x in input("Input elements in L:").split ()]
K = int (input ("Input K: "))
N = len(L)
X = 1000 # or a reasonably large integer
a =0
while a < N:
if Llal > K:
if Lla] < X:
X = La]
a=a+1

print ("Smallest element in L that is larger than K is", X)

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK.
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9. (a) (i) [ Draw an ER diagram for the given description. [10]

e r." )
w’ =

Marks allocated as follows:

A: 1 mark for the SportsClub/Club entity with Name attribute marked as the primary key
(«~~ correct entity and attribute symbols)

B: 1 mark for the Game entity with Code and Description attributes with Code marked as the
primary key (+-- correct entity and attribute symbols)

C: 1 mark for the Sponsor entity with Title attribute marked as the primary key
(«-- correct entity and attribute symbols)

D: 1 mark for the Player entity with NIC and Name attributes and N/C marked as the primary
key (¢-- correct entity and attribute symbols)

E: 1 mark for the composite attribute Name which consists of “Surname” and “Initials”
(«-- correct attribute symbols)

@
<,

F: 1 mark for “hours” attribute in Plays relationship
(«~- correct attribute symbol)
G: 1 mark for attaches [or other meaningful word]) relationship
(e-- correct relationchip cymbol, cardinality)
H: 1 mark for plays [or other meaningful word]) relationship
(«-- correct relationship symbol, cardinality)
I: 1 mark for has [or other meaningful word]) relationship
(«-- correct relationship symbol, cardinality)
J: 1 mark for completeness (spelling, non-display of additional incorrect content) [ignore case]
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(i) [ Extend the ER to include the number of hours played by each player for cach game. |
See above.

(ifi) [ Extend the ER to include sponsor’s details. |
See above.

(b) (i) [ Write an SQL statement to display the number of players who won gold medals. | [1]

Select count (*) from Winner where MedalType='Gold’;

NOTES:

(A) Although not perfect, the use of a valid field name from the Winner table is acceptable as a
replacement of * in above.

(B) Semicolon is not essential for credit.

(i) [ In which normal form does the above table exist? Justify. | [2]

Marks allocated as follows:
A: 1 mark for any one of the following:
e Znd NF
e I1st NF and 2nd NF
B: 1 mark for
All the non-key attributes are fully functionally dependent
on the primary key / No partial dependencies

(i) [ Convert the above table to the next normal form. (It is not required to write the data in the tables.) | [2]

1 mark for each:
A:Winner (NIC, MatchID, MedalType)
B: Medal (MedalType, Prize)

MARKING GUIDELINES:

A: The primary keys should be marked. The Winner table name and NIC and MaichID attribute
names should be as given. The other attribute must match the primary key of the second table.

B: The primary key should be marked. The Prize attribute name should be as given.
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10. (a) (i) [ Draw context diagram. | [4]
Letter details N
Required postage for the letter
Letter
Required postage for the letter + amount of money Regisiration
» System

Customner
Slamp delalls for the letter <« balance amount of money

The letter detalls + stamp details

¥

Receipt with Unique Identification Code for the letter -~

Marks allocated as follows:
A: 1 mark for Letter registration system high-level process. («-- correct symbol)
[Other meaningful names such as Post office system also acceptable. |
B: 1 mark for Customer external entity (¢-- correct symbol)
C: 2 marks for correctly labelled data flows with proper directions. («-- A,B)
The 2 marks for C are given as follows:
If all six data flows correct, give the full 2 marks.
If three to five data flows correct, give only 1 mark.

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK.
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(i) [ Draw level 1 DFD. |

Letler details

Reguired postage for the letter

Determine

postage

Weight # Postage
L J

U1 postage table

Required postage for the letier + amount of money 2.0 :oiuntl:ef
Stamp details for the letter + balance amount of money Issue
siamps
The ietter details + stainp detalls
B9 | counter
Register
Receipl with Unique Identification Code for the letter letter
" | Registration-
detalls
[D2] Registration register
Not considered in [ > ‘-'
the answer i

NOTE: Internal recording of customer details with unique registration number is not included.

Marks allocated as follows:
A: 1 mark for the Determine postage process («-- correct symbol, process id, location)
B: 1 mark for the lssue stamps process (¢-- correct symbol. process id. location)
C: 1 mark for the Register letter process («-- correct symbol, process id, location)

(51

D: 1 mark for Postage rable data store («-- correct symbol, data store id, correct data flow(s)

[at least postage] linking it with the Determine postage process)

E: 1 mark for the Customer external entity and all six correctly labelled data flows with proper

directions connecting properly with the three processes. (+-- correct symbol)

NOTES:

(A) Other equivalent and a meaningful names for the processes, locations and the data store are

also acceptable.

(B) The process and data store ids have to be unique and may be different to the ones shown.
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List three significant reasons why requirement analysis is important for this COTS project too. [3]
{Answer must be specific to COTS use.)

1 mark each for any three of the following for a maximum of 3 marks:

e To define the useful feature set for the COTS system to be
selected
¢ There can be a gap between the business processes used by
the existing practices and those supported by the COTS
software system. It is essential to understand this gap through
a requirement analysis phase. For each such gap, organizations
have to decide whether to:
- ighore it (remove the requirement and Jjust use the tool
as it is),
— change how they do something cutside the solution
(i.e., modify the business process) or
- build something to bridge the gap (extend the solution).

e If the COTS software system is to be extended, it is required

to specify completely the requirements for those new capabilities.

e If the current practices are changed according to the selected

COTS, requirement analysis helps to understand the required changes,

training needs, resource requirements etc.

e To compare and benchmark a set of identified COTS to select the
most fitting COTS product for the need.

(ii) | Write down the labels (A-G) of all the functional requirements. | [2]

(iii)

A, €, B

Marks given as follows:
2 marks if all three correct
1 mark for either one or two correct
NOTE: For each incorrect label reduce one mark for a minimum total mark of zero.

l What is the most appropriate testing strategy for your team to evaluate the selected COTS system? | [1]

black-box testing

(user acceptance test, system test can also be accepted)
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6 Old Syllabus: Paper I pages containing the changed questions

~

24.

26.

27.

28.

29.

Three software development projects X, Y and Z have the following characteristics:
Project X:

— The project risk is medium to high and requirements are complex
— In this project, significant changes are expected during the development

Project Y:
— Requirements of this project are clear and stable
—~ New reguirements are not expected in the near future

Project Z:
— All possible requirements of the proposed project were captured during the requirement
analysis phase

— There are no ambiguous requirements
What system development model/s isfare more suitable for the projects X, Y and Z?
(1) Spiral model for project X and Waterfall model for projects Y and Z
(2) Waterfall model for project X and Spiral model for projects Y and Z
(3) Spiral model for projects X and Z and Waterfall model for project Y
(4) Spiral model for all projects X, Y and Z
(5) Waterfall model for all projects X. Y and Z

Which of the following statements on Data Flow Diagrams (DFD) is incorrect?
(1) Context diagram is a DFD with the highest level of abstraction.

(2) All data stores in a system must be represented in the context diagram.
(3) Data flows are used to link the other components in DFDs.

(4) Elementary processes are not decomposed further.

(5) External entities in DFDs act as sources or recipients of data.

What is the correct SQL statement lo delete a database called "ALdb’?
(1) delete ALdb; (2) delete database ALdb; (3) drop ALdb;
(4) drop database ALdb; (5) remove database ALdb;

Which of the following statement/s about a relation in the Second Normal Form (2NF) are true?
A — It can have a composite key.
B — It should be in the First Normal Form (INF) as well.
C — All non-key attributes are fully functionally dependent on the primary key.

(1) B only (2) C only

(3) A and B only (4) B and C only

(3) Al A, B and C

Which of the following statcment/s regarding the logical database schema are true?
A — It is a blueprint for a database.
B — It contains data and information.
C — It formulates all the constraints that are to be applied on the data.

(1) A only (2) A and B only

(3) A and C only (4) B and C only

(5) Al A, B and C

Consider the following SQL statement:
Alter table subject add primuary key (Subject_Id),
Which of the following is incorrect about the above SQL. statement?
(1) It adds a primary key constraint to the table named subject.
(2) The table named subject should already exist.
(3) The field Subject_ld should not be null.
(4) A table named subject is created with a primary key named Subject_Id.
(5) The values of the field Subject Id should not be repeated in subject table.

S

[See page six
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40, What would be the output of the following Python code?

x = 1
vy = 100
while (x < 100):
¥ S Y e X
x = x + 1
if (x + v) < 90:
break
print(y)
(1) 100 2) 8 3y 79 4) 72 (5 7

41. Consider the following Python program:
£1 open(“inFile.txt”, *“r")
£2 open(*“outFile.txt"”, “w")}
checkS8tring = *“No”
for line in £1:
if (checkString not in line):
£2.write(line)

(1

fl.close()
f2.close()

Which of the following statements are correct about the above program?
A — The content of the input file (inFile.txt) is checked in a loop, one line at a time.
B — The total content of one file is written onto another file.
C - If either of the two files does not exist, the program will stop and exit while executing
the first two lines of the code.

(1) Only A (2) Only B (3) Only A and B
(4) Only A and C (5) All A, B and C

42. Which of the following HTML tags are used to define a definition list?
(1) <dl>, <dd>, <li> (2) <dl>, <dt>, <dd> (3) <dl>, <td>, <dd>
(&) «di>, <th>, <dd> (5) <dl>, <th>, <td>

43. Which HTML tag is used to include a caption for a fieldset grouping in a form?
(1) <caption> (2) <head> (3) <label> (4) <legend> (3) <title>

44, Consider the following statements with regard to radio buttons in HTML:

A — The label of the radio button can be defined using the value of the name attribute.
B — The default selection of radio button can be defined using attribute ‘selected’.
C — Radio buttons allow to choose only one option from the given options in a group.

Which of the above statement/s is/are correct?

(1) A only (2) C only

(3) A and C only (4) B and C only

(5) All A, B and C

45, Which of the following affects least to the downloading speed of a web page?
(1) capability of the web browser
(2) number of hyperlinks in the web page
(3) number and size of images in the web page
(4) processing power of the server computer that stores the web page
(5) the bandwidth of the internet connection which is used to access the web page

A

[See page ten
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7 Old syllabus: Paper I answers
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8 Old syllabus: Paper II pages containing the changed question

b

(iii)

© @

(i)

Write only the content of an external style sheet to include the following:
a) the style defined in line number 8 and
b) a CSS Id named ‘appear’ to define the style of the font as ‘Arial’

...........................................................................................................

............................................................................................................

Consider the following HTML code line and the statement that follows:
<hl style="color:Blue;">Hello World</hl>
“The text ‘Hello World’ will be printed on a Blue background.”

Does this statement correctly explain the output of the above code? Explain your
answer.

.............................................................................................................

...........................................................................................................

The following HTML code segments A, B and C have been extracted from a
correctly rendering HTML code. Explain in your own words the expected outcomes
of each of them. (Note: It is not required to present the exact output)

A: <img sre="sigiriya.jpg" alt="8igiriya">

B: <a href="https://www.gov.1k">Sri YLanka Government</a>

..........................................................................................
..........................................................................................
..........................................................................................
..........................................................................................

.....................................................................................

C: <audio controls>

<source src="test.mp3" type="audio/mpeg">
</audio>

......................................................................................
......................................................................................
..............................................................
............................
.....................................................................................

.................................................................................

Falale tat
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(iii) Show the expected output of the following HTML code fragment: Do riot
write
<form> in this
<label for="fname">First name:</label><br> column
<input type="text" id="fname" name="fname"><br>
<p>Gender:</p>

<input type="radio" id="male" name="gender" value="male">
<label for="male">Male</label><br>
<input type="radio" id="female" name="gender" value="female">
<label for="female">Female</label><br>

</form>

2. (a) In an emergency health problem where people have to stay at home for a long period,
the shops within the area remain closed for regular business activities. Under such
circumstances the shops within a village or nearby town can help their community by
practicing their business through e-commerce.

Considering the above scenario, fill the blanks in the following statements with suitable
phrases from the given list of phrases.

(i) In this emergency situation, shops follow the ............. R business
model.
(1) Shops MUBE UEE i asaness fo allow customers to purchase more

than one type of product in a single transaction.

(iii) The e-commerce site for each shop can implement ........... .- TR fo
display their products to the customers,

(iv) For business owners who cannot use payment gateway through online fund receipts
and for the customers who do not have any online mode of payments can still be

SUBpEEd. TSR oo aasmanas i

V) sy sy T is one of the best ways to reduce the overhead costs
of delivery within a local area such as a lane, street or housing scheme.

(vi) The local shop owners can establish ..........oocoooviieiveeenin.. .. to serve their
community better by enabling access to each shop’s services through a common
portal.

List of phrases: {advertising banners an anline marketalace, & shosoine cart, 2 web product
catalogue, cash-on-delivery, credit-cards, discount pricing, group purchasing,
payment gateways, click and brick, pure click, subscription as a revenue
model }
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9 Old syllabus: Paper II mark scheme for the changed question

1. (a) [ Draw the expected output of the HTML code scgment. | [1]

The headings of the table must be in bold and center aligned. The data in the table must be left-aligned.
Ignore border style.

(b) (i) [ What arc the colours of the textin line numbers 8 and 97 | [2]

1 mark for each:

Line number 8: green
Line number 9: blue

(ii) [ One advantage of defining styles as in lines 3.4,5 over 8 | (1]

1 mark for any one of the following for a maximum of 1 mark:

e the styles defined in the header can be used within the same html
page more than once

e it will be easier to maintain consistency

e update will be easier
o file size will be lower

e code duplication/repetition is reduced

e cleaner/uncluttered code results

(iii) [ Content of the required external style sheet | [1]

Everything must be spelled correctly.

hi{color:green;}
#appear{font-family:Arial;}

20 - Information & Communication Technology (New/old syllabus) - Mark scheme / G.C.E. (A/L) Examination - 2020 57




Department of Examinations - Sri Lanka _ Confidential

(¢) (@) [ Does the statement correctly explain the output of the given code? Explain. | [1]

No. The colour of the Hello World text would be blue.

(i) [ Explain the expected outcomes of each of the three HTML code segments labelled A, B and C. | [3]

1 mark for each:

A: sigiriya.jpg image will be displayed on the web page.
If the image not existing, the word ‘'"Sigiriva’’ will be
displayed on its place.

B: There will be a hyperlink named Sri Lanka Government that will
be displayed on the page which when clicked will take the user
te the www.gov.lk site.

C: Displays an audio controls interface on the web page which
will let the user play the test.mp3 audio file.

(iii) [ Show the expected outcome of the given HTML. code fragment. | [1]
First name
Pt o R _
Gender:
Male
Female
Hfek
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