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SECTION A (Total: 100 marks)

Answer FOUR (4) questions.

Please use the answer bookiet provided.

Question 1
' The cloud computing and web services are implemented in a smart farming system. In this case,
farmers use Intermnet of Things (loT) sensors placed in the field to coilect real-time data such as soil
moisture, temperature, humidity, rainfall, and crop conditions. The data is sent toc & ¢cloud platform
where it is stored, processed, and analyzed. Through web services, this inforrnation can be accessed
by different users such as farmers, agricultural officers, suppliers, and gesearchers using web or
mobile applications. For example, when the system detecis low soil
notify the farmer or trigger an irrigation system. Cioud computing

isture, it can automaticaily
system to handle large

amounts of agricultural data without requiring farmers to own e ive se . while web services
enable different applications toc communicate and share data gasi hi se study shows that ¢loud-
based web services can improve decision-making, reduce a arlilizer waste, increase crop

productivity, and support more efficient farm managem

(a) Describe cloud computing and web segvices. Provide reievant examples from the case study

{12 marks)

{s)] Write the complete We
this web service is toretum

od definition named decideWatering. The purpose of
mmendation note based on the following conditions.

No.| pooll 4 - Humidity | Rainfail Decision
1] Any ?g}ée > 5 mm Et?fﬁ rilp;r:ivater, Rainfall is
R TR R P o Pl
3| < 40% Any value i\;ﬁe :n:;n 5 ‘kive?ctfur Soon, Soil moisture is
4| >= 40% Any vaiue ?:kze ;=m5 g?ml\éci:;l:ltvater. Soil moisture is
{13 marks}
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Question 2

Component-Based Software Engineering (CBSE) can be used to develop a medical domain
system by dividing the system into reusable and independent software components. For
example, a hospital management system can be developed using separate components
such as patient registration, doctor scheduling, electronic medical records, billing, pharmacy
management, laboratory test management, and appointment notification. Each compaonent
performs a specific function and can be developed, tested, updated, or replaced without
affecting the entire system. By integrating reusable components through well-defined

interfaces, hospitals and clinics can build flexibie systems that support better patient care,
efficient medical workflow, and secure management of healthcare data

(a) Describe THREE(3) characteristics of components. &
\ (12 marks)

(b) Describe the relevant components and int trifs case study.
(13 marks)
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Question 3

An e-commerce recommender system can be developed using the Model-View-Controller
(MVC) framework to separate the user interface, business logic, and data management. in
this system, the Model manages customer profiles, product details, browsing history,
purchase records, ratings, carts, and recommendation data using Java Persistence API
(JPA). The View is developed using JSP pages. where customers can browse products,
search items, view product details, receive personalized recommendations, and manage their
cart or orders. The Controller is implemented using Serviets, which receive user requests,
process actions, call the Mode! or service classes, and forward resuits back to the JSP
pages. The recommendation engine can analyze customer preferences, previous purchases,

product categories, ratings, and similar customer behavior to sugggst suitable products. By
applying MVC, the e-commerce recommender system bg@omes more organized,
maintainable, reusable, and easier to upgrade. \

(a) List FOUR(4) possible file in each Model . V ndyControlier and explain the
function of the files (eg: index.jsp in View).
(12 marks)

(b} Update the Categoryr and Prod

t java'@gde with java persistence API notation.

public class Category public class Product

B
t

private integer productld;
private String proddame.
private Category category:

} }

{13 marks)
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Question 4

Tyqus Choimel! Software House needs to build reusable assets in-house to improve
development efficiency, reduce project cost, and maintain consistent software quality across
different client projects. By developing these assets internally, the software house can reuse
proven solutions instead of creating similar functions from the beginning for every new
system. In addition, in-house reusable assets can become part of the company’s software

knowledge base and competitive advantage because they reflect the company’s technical
expertise, best practices, and experience from previous projects.

(a) Discuss THREE (3} factors to consider building reusable assets in house.
(12 marks)

ek\ar file that contains the
i

(b) A programmer developed a reusable asset in

i Write the complete static d where the electricity provider charges a flat
rate of RMO0.12 per kilowatt-hou ) for the first 300 kWh and RMO.15 per

kWh for any consuK that threshold.

i. Write the,e sage in public slatic void main(String[] args). The
monthly coflgurmption of electricity is based on previous and current meter

readi
[Hint: previews reading = 25000, current reading = 25500]

(8 marks)

(5 marks)
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Question 5

Domain engineering is the process of identifying, analyzing, and designing reusable
components that are common in rental house systems. In the rental house domain,
common features may include tenant registration, landlord registration, property listing.
rental application, booking appointment, rental agreement, payment processing,
maintenance request, house inspection, nofification, and rental report generation. These
features can be designed as reusable assets because they are needed in many rental
systems such as house rental, apartment rentai, room rental, homestay rental, and office
space rental. The main purpose of domain engineering is to create a general rental house
framework that can be reused to develop different types of rental applications more quickly
and consistently.
Application engineering is the process of using reusable
engineering to develop a specific rental house application
developed for a house rental piatform, the application se components such as
tenant management, property management, rental appli ment, agreement, and
maintenance request. Then, specific features su rental calculation, deposit
payment, tenancy period, house rules, and landlor | can be added. If the sysiem is
developed for homestay rental, the same reusable co nents can be used, but additional
d check-out date, guest limit, and cieaning fee
ngi ifig focuses on customizing and integrating
of one rental system.

ponents from domain

features such as daily booking, check-|
can be inciuded. Therefore, applicatio
reusable components to meet the s

(a) Based on the ca ifferentiate between the development for reuse and
development G

{12 marks)

(b} Derive TWO (2) products of Application Engineering and specify the FIVE (5) core
feature for both product and FOUR (4} variable feature for each products.

(13 marks)

END OF EXAMINATION PAPER
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