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Part — Il A Structure Questions
Write down answers for all questions on this sheet itself

1.

(a) Give the expected outputs of the following HTML code segments in the box given below when it
is rendered by a web browser.

<html>
<head>
<title> Table </title>
</head>
<body>
<table>
<caption> Customer Contacts </caption>
<tr>
<th> Customer </th>
<th colspan="2"> Contacts </th>
</tr>
<tr>
<td> Niyas </td>
<td> 0114434344 </td>
<td> 0776553535 </td>
</tr>
<tr>
<td> Varun </td> Output
<td> 0212224233 </td>
<td> 0777678557 </td>
</tr>
</table>
</body>
</htmI>

Do not
write in
this
column
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(b) You are required to write CSS code segments for the external stylesheet according to the Do not

write in
this
column

following additional requirements for this table designing. Write down the answer in the
corresponding box given below.

(i)

Table backround colour Green

Contents / headings of the Table | Center

Table border Red, 2pixels thickness, solid type border

CSS code

(ii) Assume that the file name of the external stylesheet is “styles.css”. What is the external
stylesheet inside the <head> section of the above code given in above (a)(i)? (write down the

answer in the following box).

External stylesheet

(iii) Write down an inline CSS code for the caption given in the table above to satisfy the following

requirements.

Font alignment Right

CSS code
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(c) Consider the following PHP script. This code is used to delete records from a database. Write

down the suitable terms for the labels given from (O) to (6) above by choosing from the

following list.

<?php
$conn=new @('Iocalhost','admin','K#_1p3as ’'employees’);
if($conn->(Q2))
{
@ ("Connection failed:".$conn->connect_error);
}
$sql="(4) from employee where empid="e04" *;
if($conn->(G)($sql)==TRUE)
{

echo "Record deleted.";

}

else

{

echo "Record not deleted".$conn->error;

}
$conn->(6);

7>

Labels Terms from the list

@

@ © 6 @ O

List: [query, die, close(), mysqli, delete, connect_error]

Do not
write in
this
column
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’ Do not
write in

(a) Consider the following Python program. this

column

L =[11, 5, 17, 18, 23, 50]
foriinlL:
ifi%2==0:
L.remove(i)
L.sort()
print(L)

(i) Write down the output of this Python program.

(b) The following Python code is used to update records in a database. They are not given in the
correct execution order. Write down the code line number in the correct execution order in the

blanks given below (write down only the labels).

No. Lines of source code

A | conn.commit()
print(ex.rowcount, "record(s) updated.")
B ex.execute("UPDATE employee SET empid="e06' WHERE empid='e05™")

C | ex =conn.cursor()

import mysqgl.connector
conn = mysgl.connector.connect(host="localhost", user="root", password="admin",

database="myDB")

(c) Consider the following statements about data communication and computer networks. Choose

the suitable words to fill the blanks in from the list given below.

[list : Amplitude modulation, Parity bit, Ethernet, Circuit switching, Modem, Medium Access
Control (MAC), bandwidth, Pure ALOHA, Frequency modulation, IP, Distortion]
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((i) In any broadcast network, the stations must ensure that only one station transmits at a time on the

shared communication channel. It is determined by ............c.cooiviiiiiiiiiiiiiiiin
(ii) Frequency difference of a data channel is called its ...............ccoiiiiiiiiiiiiiiiin....

(iii) Amplitude of carrier signal varies according to the amplitude of modulating signal. The

frequency or phase of the carrier signal remains unchanged in .......................cooeia,

(V) oo is used as the simplest form of error detecting code in which a bit is added

to a string of binary code to ensure that the total number of 1-bits in the string is even or odd.

(v) The user can transmit the data frame whenever the station has the data to be transmitted by using

(vi) There is a dedicated communication path between two devices (end-to-end). Data are travelling
in the same path. This technology iscalled .................ccooiviiiiinin,

3.
(a) The following table stores details of employees and the projects they work on and for
how long. The Primary Key is (EmpID+ProjID).

Workload

EmpID | EmpName ProjlD ProjName HoursPerWeek

EO01 Smith P02 Database 10
EO01 Smith P01 Web Portal 5
E02 Robinson P02 Database 20

(i) Explain why the above table is not in second normal form (2NF).

Do not
write in
this
column
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((b) Match each of the given phrases from (i) to (vi) relating to e-commerce with the most suitable item

Do not
o e
from the list given below: Vs

column
List: [subscription as a revenue model, PayPal, SET, data mining, affiliate revenue model,

shopping cart , FTP, online service provider, competitive advantage]

Phrases:

(i) It can be an Internet service provider, an email provider, a news provider, an entertainment
provider, a search engine, an e-commerce site, an online banking site, a health site, an official
government site, social media,etc.

(i) It enables you to earn revenue by marketing or offering another product for sale on your site.
For example, you may reference a book you read and recommend your customers get a copy

for themselves.

(iii) It is a protocol for securing credit card transactions over insecure network such as the
Internet.

(iv) Itis aform of business intelligence and data analysis and frequently adopted by large-scale
ecommerce businesses to aid with marketing and product development.

(v) Itis an e-commerce payment intermediary allowing payments and money transfers to be
made through the Internet.

(vi) It is an e-commerce software on a web server that allows visitors to an Internet site to select
items for purchase.

Write down the most matching phrase in the table below.

0
(i)
(iii)
(iv)
(V)
(vi)
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(c)

(i) State any two possible ways to bridge digital divide among Sri Lankan community.

(ii) Consider the following steps in spiral software process model. They are not given in the correct
order of software development steps.

Q@ - Development and testing.

() - Plan next iteration.

(3) - Determining objectives and constraints.
(@) - 1dentify and resolve risks.

Write down the characters from (1) to (4) in corrcet order of software development steps in the
blanks given below (write down only the labels).

(a) State each of the following statements regarding operating system whether it is True, if it is
correct, or False, if it is incorrect.

(i) Compaction is a technique for overcoming external fragmentation.

(ii) Dynamic loading means that loading a routine only when it is called and an unused routine is
never loaded.

(iii) Paging is a memory management technique in which system stores and retrieves data from
secondary storage for use in main memory.

(iv) The run time mapping from virtual to physical addresses is done by a hardware device
called “harddisk”.

(v) CPU fetches the instruction from memory according to the value of main memory.

(vi) Fragmentation is the process of consolidating fragmented files on the user's hard drive.

Do not
write in
this
column
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Write down answers in the following blanks.

b) Compute the virtual page number and offset for a 4-KB page and for an 8 KB page for the
decimal virtual address: 20000

Page number Offset

4KB

8KB

c) Consider a logical address space of 256 pages with a 4 KB page size, mapped onto a
physical memory of 64 frames.

(i) How many bits are required in the logical address?

*kkkx

Do not
write in

this
column
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Part — 11 B
Answer any four questions only.

(5) A manufacturing process is controlled by a built in logic circuit which is made up of AND, OR
and NOT gates only. The process receives a stop signal (S = 1) depending on certain conditions,
shown in the following table:

Input Binary values Conditions in process
1 Volume > 1000 litres
A 0 Volume <= 1000 litres
5 1 Temperature > 750°C
0 Temperature <=750°C

1 Speed > 15 meters/second (m/s)

¢ 0 Speed <= 15 meters/second (m/s)

A stop signal (S = 1) occurs when:

either volume, A > 1000 litres and speed, C <= 15 m/s or temperature, B <= 750°C and Speed, C >
15 m/s.

(a) Write down the Boolean expression for the output of this logic circuit.

(b) Draw the logic circuit for the Boolean expression obtained in (a) using AND, OR and NOT gates
only.

(c) Construct the truth table for the Boolean expression obtained in (a).

(d) Write down the Boolean expression obtained in (a) in SOP (Sum-Of-Product) standard.

(e) Re-draw the logic circuit given above using NAND gates only.
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(a) State two physical characteristics of fiber optic cables that make them more suitable for high
speed digital data transmission than copper cables.

(b) Subnetting a larger physical computer network may have a lot of benefits. Write down two of
them.

(c) Consider the following scenario.
A garment factory has four local area networks (LANS) for each of its departments such as

production, accounting, sales and IT departments. Each department consists of the number of
computers as follows in the table given.

Departments Number of computers in
each department
Production 46
Accounting 34
Sales 32
IT 35

An IP block 222.1.1.0/26 is given to the network administrator. The network administrator is
required to allocate IP addresses for all nodes in each department. Four subnets are to be setup
for this purpose and this network is connected to a public IP address for the Internet usage of the
employees. Each department is situated in different building in an area. Each department has a
network printer separately. A firewall is installed for network security and four switches, network
cables, proxy server and DHCP server are given to the network administrator for this purpose. IT
department is connected directly to the Internet.

Draw a network diagram for this scenario. Show all the IP addresses, network connectivity
devices and servers clearly.

Use the following table as a help to allocate IP addresses.

Departments Network address | Broadcastaddress | Subnet mask Usable IP
address range
Production 222.1.1.0 222.1.1.63 255.255.255.192 222.1.1.1-
222.1.1.62
Accounting
Sales
IT
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((7)

(a) “Elektrons”, a well-known electronics store in Sri Lanka, now successfully conducts its sales
through its 150 physical branches island wide. It has developed its own e-commerce web portal
with the intention of expanding its business to e-commerce.

(i) Which e-commerce model is “Elecktrons” selling electronics goods to its customers through e-
commerce web portal?

(i) Write down two benefits that “Elecktrons™ can obtain when it sells electronics goods to its
customers through the e-commerce web portal.

(iii) “Elektrons” allows some other businesses to sell electronics through its e-commerce portal.
State one of the advantages and disadvantages that “Elektrons” would obtain by this operation.

(iv) In view of what has been said above (iii), specify two online revenue models in which
“Elektrons” can generate income.

(v) When a customer orders for more than one electronics goods, he / she want to add all the
electronics goods in one place on e-commerce site. What facility should be available for this
purpose in the e-commerce site?

(vi) Write down one advantage of the facility you mentioned in (v) above in addition to the facility
indicated in (v) above?

(b) A diagram of a multi-agent system for the bank credit scoring is given below. The interaction
between agents and system users is represented. One of the goals of this system is to classify
people according to loan perspectives, bad or good client.

Inquiry agent interacts with the final end-user, receives classifying and suggestive requests and
passes them to the available Suggestion and Decision agents.

Feeder agent is responsible to monitor the data sources environment and retrieve new data to the
system. Then it must pass the data into the model agent.

Suggestion agent uses the available knowledge to look for more advantageous solutions to
incomplete evaluation requests. It receives the model created by a Model agent and uses it to
perform searches in the decision model, in order to obtain the most advantageous situations for
the request presented.

The Decision agent waits for requests from other models to perform its own tasks. Decision agent
is able to respond to requests from other agents requesting an evaluation of an individual with the
complete list of attributes filled. Each response to requests carries the predicted value.
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Answer the following questions using the diagram given above.

(i) Write down name(s) of self-autonomous software agent(s).

(if) “Inquiry agent is a self-autonomous agent”. Is this statement correct? Justify your answer.

(iii) Write down one possible advantage of using agent application for credit scoring when
evaluating the credit status of a customer.

(iv) Write down one possible disadvantage of using agent application for credit scoring.

(8)

(a) Consider the following scenario.

The “PharmaGreen” of pharmacies has offered to give you its database design. Patients are
identified by a PatientID and their names and ages must be recorded. Doctors are identified by a
DoctorID. For each doctor, name and specialty must be recorded. For each drug, the trade name
and formula must be recorded. The trade name identifies a drug uniquely. Each pharmacy has a
name, address, and phone number. Every doctor has at least one patient. Each pharmacy sells
several drugs and has a price for each. A drug could be sold at several pharmacies, and the price
could vary from one pharmacy to another. Doctors prescribe drugs for patients. A doctor could
prescribe one or more drugs for several patients and a patient could obtain prescriptions from
several doctors. Each prescription has a date and a quantity associated with it.

(i) Draw an ER diagram for the above scenario (If there are any assumptions you made, indicate
them clearly).

(i1) How would your design change if each drug must be sold at a fixed price by all pharmacies?
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((b) Consider the following two data tables and based on the tables given, write down the SQL
statements for the followings.

Employee Table Department Table
emplD | empName address salary deptID deptlD | deptName
1 Sarvan Jaffna 80000 2 1 Accounting
2 Nimlaka Colombo 70000 1 2 IT
3 Perera Galle 90000 2 3 Marketing
4 Roshan Colombo 75000 3
5 Alwis Kandy 65000 1

(i) Displaying names of employees who works in IT department.
(ii) Finding total salary for all the employees.

(iii) Adding a new column “Location” in the department table.

(9)

(a) Consider the following flowchart representing an algorithm.

v
/ Enter a number N /

v

F=N

No
Print F End

Yes
N=N-1

F=F*N

(i) If the user enters the value 5, what would be the output of this flowchart?
(if) Write down the purpose of this algorithm.

(b) When a user enters a positive integer, all the factors of that number should be displayed (for
example, when the user enters the value 20, then it should be displayed its factorsas1 2 4 5
10 20).
(i) Draw a flowchart for this problem.
(ii) Write down a Python program for this algorithm drawn in (i) by using a user-defined function
“calc_factors” (hint: Output should be displayed as “Enter positive integers” when user enters
0 or negative values. You are required to include writing Python code for this validation also).
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(10)
(a) A bakery is implementing a new system for customers to order online. They choose 50
customers and ask them to try the new system, and provide feedback. The bakery can
then identify issues and address them prior to implementing systems for thousands of users.

(i) Which system implementation (deployment) strategy is the most appropriate to implement this
system?
(i) Give one supportive reason for choosing your answer in (i) above.

(b) Consider the following scenario.

A popular school in a city of our country introduces an online examination system for their
students in the pandemic period. This system will help students enable sit for examination and
obtain marks and results for each examination they sit via online from home. Some of the
functional and non-functional requirements of this system are given below.

(A) The database shall be able to accommodate a minimum of 10,000 records of students.

(B) The candidate shall be able to login the website and take his examination.

(C) The students should be able to view their results immediately after completion of the
examination.

(D) The system shall be able to support use of multiple 1000 students at a time.

(E) The system shall be able to automatically validate students against the database of the
particular school before sitting examination.

(F) Teachers should be able to assign examination in the system.

(G) Students should be able to change the initially assigned login password immediately after the
first successful login.

(H) The system should be able to load within three seconds when every student enters into the
website.

Classify the user requirements of the online hotel reservations system as functional or non-
functional requirements separately mentioned above (it is sufficient to write only their labels).

(c) Consider the following scenario about order-processing system for goods made by customer.

Customers first give their details to the receptionist counter. A new customer form is filled in the
receptionist counter and the customer details are stored in customer file. Customer filled form is
given to the customer. Customer gives order for goods to the order counter with the customer
filled form. This order form is filled at order counter. Order form is sent to the sales counter
where order details are processed and order form details are sent to order file. Filled order details
are sent to invoice counter where invoice is prepared and request for stock is sent to warehouse
and finally invoice is given to the customer.

Draw a level -1 data flow diagram for the order-processing system clearly.

*k*k*x
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