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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

SR

Deﬁne Object-Oriented :Analysis (OOA) and Object-Oriented Design (OOD). Explain
~ Software Development Life Cycle (SDLC) in the context of OOAD. [2+5]

Why dq we ne‘ed UML in software development? Explain dependency, aggregation and
composition with proper symbols. (2+6]

3. Differentiate between include and extend relationship. Identify actors, use-cases and
relationships from following scenario and draw the use case diagram.
Ministry of Health and Population is willing to computerize its system. This new system
‘be able to tell the population of the country, zone, and district and even ward of
fic place. The system will update its data in monthly basis so that the birth rate and
h rate can be easily seen. The home page is displayed when a person enters to the
ators can enter to the system by logging in with an ID and a password.
ges to enter and modify the data into the database. On the other hand,
e data but not modify them. They can also visualize the data in
is tabular form. Besides they can also view the forecasted

[2+6]

ation application and explain how you would use it
t a class diagram for the following scenario:

is to be developed with following specifications.
lar location. Each project is supervised by project
ompany. R related to start of the project,
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What is requirement gathering? Differentiate between functional and non-functional
requirement. [1+5]

Explain about the dependency, association, Aggregation and composition with their
corresponding notation and examples. [8]

Identify the conceptual classes and its supportive attributes for given scenario and draw
domain model for the system. {71
A customer arrived at the checkout counter with items to purchase. The Cashier uses the

POS system to record each item. This system presents running total and line item details.

The Customer enters payment information which system validates and records. Then
system updates the inventory. The customer receives receipt from the system and leaves

the store with the purchased item.

Explain different types of actors in Use case diagram. Draw Use case diagram, Activity
diagram and Sequence Diagram for the following scenario. [2+6+6+6]
The proposed system is designed to issue boarding pass and allow passengers to check-in

with the boarding pass for flying. The passenger needed to show valid ID card and ticket

to clerk to get boarding pass. However, no ticket is needed in case of minor. The
passengers are charged extra amount if the baggage weight is more than the allowed
weight. After the boarding pass the system should allow every individual to check-in
through this system. If any passenger with disability is needed the wheelchair facility, the
system must generate a command to for wheelchair facility to airlines staff.

What is the purpose of CRC Cards as a tool for analysis? Explain in detail. Justify the
statement that “Coupling and Cohesion are the two sides of a coin”. Explain their inter-
connection with the help of an example. [4+5]

Explain the process of transformations from OOA to OOD. Create a Class diagram for an
online doctor consultation enabling patients to register, log in, upload and save medical
reports. Upon successful completion of the above actions, he/she can engage with doctor

for personalized insights. [4+6]
Explain attribute, parameter and global visibility with an example? Implement the design

in the question no.6. [6+6]
Write short notes on: (Any Two) ~ [2x4]

a) Conceptual Model and Implementation
b) Exception and error handling
¢) Object Diagram
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What are the advantage of object oriented system over function oriented System? Explain
about key step of OOAD with suitable example.

Explain Generalization, Dependency, Composition and Aggregation with their
corresponding notations and examples. How do you find candidate conceptual classes of
a system using category list method? Explain with an example.

What are the different views of OOA? Differentiate between functional and Non-
functional requirements with an example.

Draw use case diagram and activity diagram for "Virtual Book Store" for following
scenario.

A new business will be initiated: a virtual bookstore. The system to support it must
manage the acquisition and selling processes of the company. Access for customers and
management people must be accomplished through a2 Web site. When a book is ordered,
it is delivered immediately if a available in stock. or else, the book is ordered to a
publisher, and a compatible deadline is informed to the customer. The system must
calculate taxes and delivery fee as well as applyi liscounts to the sale when
applicable. The system must allow a manager to g t

and on most profitable customers, as well as suggest books for buying based on past
customer's interests.

b

[¢(=]

Indentify the different classes, relationships and draw a Class diagram for "Research
Proposal Management System" as following:

You need to create an IS that will manage information regarding research proposal
submitted by university researchers to research funds (i.e., organizations funding
academic research). The system will serve the Research Contracts division of the
university and the researchers. A researcher belongs to a department and occasionally
submits research proposals. A researcher has an ID number and name and works for one
department of the university. A department is identified by a department name and is
managed by one researcher. A research proposal may be submitted by one or several
researchers (principal investigators [PIs]). A research proposal has a title given to it by
the researcher, but since a title may not be unique, the university's Research Contracts
division assigns each proposal a unique research code. The proposal is submitted to a
research fund (identified by a fund name). When a proposal is first submitted, the Pls
specify how many years the research is supposed to take (between 1 to 4 years), and for
every year they specify: how much money they request, who will be the coinvestigators
(CIs) (ie., other university researchers who work on the research), and how many
months will each of the Cls work on the research. The research fund may approve or
disapprove the request, or approve a different amount of money. At the end of every year
the PIs have to resubmit their request of funding for the next year, and the research fund
may disapprove or approve any amount of money. The status, amount, and date of
approval must be registered.

¢ 3 hrs.

[2+5]

[6+5]

[6+6]

[8]



~J

Explain the process of mapping design to code. Implement the design class you have

drawn on question no. 5 with any suitable programming language. [2+8]
What are the different components of design patterns? Explain about information

expert creater and polymorphism pattern defined by GRASP. [4+6]
Discuss the visibility as per the object oriented design with example. [5]
Write short notes on: [3x3]

a) CRC cards
b) Object diagram
¢) Error and exception handling

K%k
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What are the differences of OO based system to other conventional design in context with
encapsulation and inheritance? Explain association, aggregation, and composition with
examples.

Compare between Function oriented and Object Oriented system. What are the advanced
relationships on Use case diagram? Explain <<include>> and <<extend>> relationship
with suitable diagram.

How does requirement elicitation process happen in Object Oriented Analysis? List the
different types of requirement used to describe the object oriented system.

Define Domain modeling. List the candidate conceptual class for Online Movie Ticket
Booking System by using the Category list method.

Consider the Railway Reservation System. There are a number of trains and each train
stops in one or more. Each train has a predetermined number of seats available in each of
classes ( First class, First AC, Second AC, Third AC, Sleeper and so on ). The fare
between two stations is determined by the class of travel and the distance. Passenger can
enquire about the availability of seats between any two stations and for any class. The
Railway Reservation System should be able to handle the queries and perform the
necessary reservation/cancellation operations. Draw a Use case diagram with the
relationships.

Identify the different classes, relationships and draw a Class Diagram for “Online
Examination System” as following:

Students can login to the system with the username and password provided to them.
Students can be new or existing. Student can register for the exam through the online
form provided in the system. Students are requested to pay for the examination after the
registration of the exam. Payments for the registration are accepted through the Bank.
Bank verifies the clearance of fee. Administrator manages the system through faculty id,
course code, course slot, create exam, delete exam, update exam and check report.
Question paper provided to student through the system. Students can give exam and
check report after exam.

[2+3]

[3+2]

[6+4]

18]



7. The model depicts the clone of Instagram as figure below. Explain in detail the diagram

type with every symbol being used and semantics of this diaeram. 8
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8. Describe the term Design Pattern. Explain the purpose and benefits of information expert,
Creator, Controller and Polymorphism design patterns defined by GRASP. {8]

9. What is attribute and parameter visibility? How can we create definition and methods
from the design class diagram and interaction diagram? Explain with appropriate
example. [2+6]

10. Write Short Notes on: [3x4]

a) Conceptual model vs. Implementation model
b) CRC Cards
¢) Exception and error handling

Ekk
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Explain and illustrate the fundamental concepts of object orientation. What is the key
difference between conventional design approaches to modern OO design cycle? Explain
with relevant examples.

Why do we need different types of system models while developing any system? What
are the building blocks of UML? Explain in brief.

Describe domain model with its necessary components. List out the steps to draw domain
model and describe each steps and construct domain model with respect to outlined steps

[4+6]

[2+6]

for the following case study. [2+2+6]

Patients are treated in a single ward by the doctors assigned to them. Healthcare assistants
also attend to the patients, a number of these are associated with each ward. Each patient
is required to take a variety of drugs a certain number of times per day and for varying
lengths of time. The system must record details concerning patient treatment and staff
payment. Some staffs are paid part time and doctors and healthcare assistants work
varying amounts of overtime at varying rates. The system will also need to track what
treatments are required for which patients.

Describe the importance of system contract and describe pre-condition and post-conditon
of contract. Construct a system centract for any one system operation with respect to case

study mentioned in Question number 3. [2+2+4]

A library has books, videos and CDs that it loans to its users. All library material has
unique id and a title. In addition, books have one or more authors, video have one
producer and one or more actors, while CDs have one or more entertainers. The library
maintains one or more copies of each library item (book, video or CD). Copies of all
library material can be loaned to users. Reference-only material is loaned for 2 hours and
can't be removed from library. Other material can be loaned for 2 weeks. for every loan,
the library. Other material can be loaned for 2 weeks. For every loan, the library records
the user, the loan date and time, and return date and time. For users, the library maintains
their name, address and phone number.
a) List out five responsibilities form above case and draw interaction diagram with
proper UML notation for any two responsibilities.
b) Create class diagram with appropriate association such as aggregation, composition,
realization, generalization and dependencies.

What are the key components of collaboration diagram? Describe its importance while
designing a system.

What are the key benefits of using design patterns? Explain MVC design pattern with the
help of suitable example.

Describe the types of exceptions and how it is achieved in any object oriented
programming.

Write short notes on: (Any Two)
a) CRC card and its importance in object modeling
b) Deployment diagram and its importance in object oriented system design.

¢) Reverse engineering
sle st ofs

[2+4]
[6]
[5+3]

[3+5]

(6]
[2%5]
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What do you mean by Unified Process (UP)? Briefly explain the different phases of
unified process.

UML is a language for visualize, specify, construct and documentation of object oriented
system. Justify it with appropriate example.

How domain model lowers representational gap between conceptual and software model?
Write steps to find conceptual classes.

Read the following scenario carefully and answer the given questions.

Customer arrives at the reception of Telephone office to buy a new landline telephone.
Receptionist requests to fill up an application form and send him to Sales department.
Sales department asks for nearest/ neighbor's telephone number and search in the Sales
Division (SD) system so that SD system displays information including availability of
telephone distribution point (DP). If distribution point is not available, sales department
requests customer to submit application form and tells him they will make contact if
distribution point became available in future. And customer leaves the office. Otherwise,
sales officer enters customer details in SD system and sends him to telephone distribution
department. Telephone distribution department makes cost estimation and forward him to
cash counter for payment. Cashier receives cash and prints receipt after payment process
and send him back to telephone distribution department. Customer presents receipt to
telephone distribution department so that telephone distribution department
provides/installs new landline telephone service to the customer.

a) Re-write the above scenario to make it online system, then:

b) Draw a complete use case diagram.

¢) Draw a class diagram showing all the associations, multiplicity, attributes and
behaviors.

d) Draw an activity diagram.

Define design pattern and framework. Explain object oriented system development
process. Convert class diagram produced in question number 4 to code by using any

[6]

(6]

[3+3]
[6x4]

object oriented programming language of your choice. [2+5+5]

What are the differences between a sequence diagram and a collaboration diagram?
Prepare a collaboration diagram for making a hotel reservation.

Write short notes on:

a) Software building complexity and dealing strategy

b) Pros and Cons of UML/OMT use in system development
¢) Behavioral model of the system

d) Business workflow based swim-lane

*%k %k

[4+6]
[4x4]
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. Describe the term OOA, OOD and OOP. How OOA, OOD are interrelated? Explain with
suitable examples. [4+4]

foury

2. For the case study given below Identify all the actors, use cases and relationships and
draw use case diagram » 7]

Homework assignment and collection are an integral part of any educational system.
Today, this task is performed manually. What we want the homework assignment
distribution and collection system (HACS) to do is to automate this process. For the
above requirement system administrator perform necessary setup, configuration and
security management and user creation related activities in system. HACS can be used by
the instructor to distribute the homework assignments, review the students’ solutions,
distribute suggested solution, and distribute student grades on each assignment. HACS
shall also help the students by automatically distributing the assignments to the students,
provide a facility where the students can submit their solutions, remind the students when
an assignment is almost due, and remind the students when an assignment is overdue.

-3. Dahachowk College, a famous engineering college in town, is planning to start providing
photo-copy service in college with self-service mode of operation. Imagine that you are
assigned as the System Design Engineer (SDE) for this new project. Your design should
be that every copy process instance is to be considered as transaction and it is to be
charged through Debit/Credit card interface, which is interlinked with Photo-copy station.

a) Draw the sequence diagram of one instance operation of this copy service processes,
which might include&ingle or multiple pages too, with depiction of all pre and post
conditions, events and class interactions. , [8]

b) Draw the deployment diagram for the system integration. 4]

4. What do you mean by Conceptual Classes? Describe the methods used to find out the
conceptual classes. ' ‘ [142]

Study the given case study and performi the followings:

A travel agency wants an Airline Ticketing System to be developed for the office so
that user can easily book flight tickets from anywhere. First of all, the customer enters the
destination and date for the flight. After that, the system displays the available airlines for
the same along with route or available time which is provided by the airlines company.
Now, the customer selects the airline which he/she finds appropriate where he/she can
either book the ticket or confirm the ticket. The customer pays the ticket charge either via
e-sewa or transferring the amount to the agency’s bank account directly. The customer
has to provide the valid email address to get the nofification of booking or ticket
confirmation.

a) List the conceptual classes. 2]
b) Draw the complete Design Class Diagram using the listed conceptual classes. [8]



. Explain object oriented system development life cycle. How alternative flow of events
can be handled in UML as exception handling? Illustrate with suitable example.

. Draw an Activity Diagram using swim lanes for the scenario given below:

A computer security system has a firewall system and a server that sends the input to
the computer. The firewall on the other hand traces the data packet received, source and
destination with IP address and port number. There are rules in the firewall to accept or
deny the packets received. The rules evaluate the validity of the data packets received.
After evaluation, the data packets are directed to the concerned application if accepted or
discarded if denied.

- Convert class diagram produced in question number ‘Four’ to code by using any OOP
language of your choice. '

. Write short notes on:

a) Collaboration diagram

b) Reactive system and State Chart diagram
¢) CRC Card

d) Reverse engineering

¥ %%k

[4+6]
(8]

(6]
[4x4]
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. What are advantages of object oriented system over procedural system? Explain

association, aggregation and composition relationships with suitable examples.

What is operation contract? Construct a System Sequence Diagram (SSD) for online
examination system with necessary assumptions.

How can you express exceptions in UML diagrams? Illustrate with possible exceptions in
any suitable scenario.

For the case study given below indentify all classes, their relationships, attributes and
methods for each class. Also draw class diagram using standard UML Notation.

Makalu College operates international business in 10 location throughout the globe. The
college has its first 9000 graduates in 2010. The second keeps track of each student's
name, country of birth, current address. In order to maintain strong ties to its alumni, the
school holds various events around the world. Events have title, date, location and time.
The school needs to keep track of which graduates have attended which events. For an
attendance by a graduate at an event, a comment is recorded about information. School
officials learn from that graduate at that event. As with the events, school records
information learned from graduates. When an official knows that he or she will be
meeting or talking to graduate, a report is produced showing the latest information about
the graduate and the information learned during the past two years from that graduate
from all contacts and events the graduate attended.

Describe the term Design pattern? Explain the purpose and benefits of information
Expert, Creator, Controller and Polymorphism design patterns defined by GRASP.

a) Describe the term OOP, code refactoring.

b) For the class diagram created in Question number 4 apply object oriented techniques
to converts such class diagram into implementation code in any of your favorite
object oriented programming language. Your implementation code should clearly
show class definition, attributes with their proper visibility and method signatures
with required parameter.

[2+6]

[2+6]

(6]

(8]

[1+6]
[2]

[7]



he famous digital eatery at Durbar Marge, "Naulo Restaurant", which is designed by
'OE graduate engineers, processes everything either through Robot or with digital device,
‘=\ccpt food preparation and cooking. Every tables-tops is equipped with large tablet
reen and using the table each customers selects the food items they would like to order.
ce the customers selects the items, the restaurant system automatically dispatches the
fo d items selected as the order to the kitchen unit of the restaurant. Again, when the food
item is prepared, the robot named "Ginger" will get called in by kitchen unit for
lelivering the food item to the particular table number through system. The food plate,
once being loaded onto the tray of Ginger, which delivers the food up to the customer
table and then system get updated as the order is delivered and due bill is generated for
f'rﬁ food item of that table. This process might be repeated for multiple times as the
additional food ordering and serving might happen frequently. Finally, the customer pays
accumulated bill either swiping the credit/debit card or through online payment. Order
taking process, order dispatching process, food delivery and paper bill carrying up to the
table through humans are eliminated so, they claimed it as complete digital restaurant.
Now answer the followings:

)

(

O'(”

Prepare the USE case diagram of the system.
ii) Prepare activity diagram of the system.
i1} Prepare the sequence diagram of the system.

Compare the followings:

Conceptual model vs. Implementation model
ii) Forward Engineering vs. Reverse Engineering
iii} Association types vs. Cardinality constraints
iv) Design pattern vs. Components reuse

%ok

[6x3]

[4x4]
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1. a) What are the main differences of OO based design cycle to other conventional design

cycle? Explain with relevant example. [6]
b) Describe functional and nonfunctional requirements with suitable examples. [3+3]

2. What are the strengths of the agile development method? Explain how the requirement :
2+4]

elicitation process happens in OOA.
3. Define conceptual class and domain model. Explain primary relationship between class,
dependency, association, aggregation and composition with their corresponding notation. (8]
4. Draw the sequence diagram of login page. Use four scenario as following: User, User
Interface, Login-Session (active or expire) and System validity. Show all scenarios with
brief explanation. [6]
5. The model depicts the online order processing system as illustrated in figure 1. Explain in
detail of the diagram type with every symbols being used and semantics of this diagram. [8]

:OtderTaker | : CredtCaragent | OrderFutitment | ; BiingAgent
, SubmMOrder ! E E !
! processCard : !
5 ] 5 E
. , placeOrder : :
: N : .
e . . 3kTOWedgeOrder | 5
: | .
: \ : ¢ [ See Crodit Faure
; I : v | for @ variation of this
. . ' | scenado

fig.1

6. State-sequence diagram aids the implementation of Reactive system. If you agree on the
statement, justify with reason and model diagram. [6]

7. Discuss the mechanism of transformation from OOA to OOD? Prepare the Activity
diagram for restaurant booking system. [4+4]




8. Draw a complete Us i
e case Diagram and domain Model with proper UML notation for the
(10]

following case study.

A universit i ’ frasiad

number, tit{e,r ef:::!:a; ssl;;tlngtams data about the following entitics:
f‘umbef, year, semestér, se;i: s and prerequisites; Course offerings, including course
including student id, name andn number, instructor (s), timing and classroOmS; Students,
name, department, and tit,le Fprogram; and instructors, including identification number,
awarded to students in each c;oulrl rther the enrollment of students in COMSTY and grades

se they are enrolled for must be appropriately modeled.

hould be a charge for
is a service charge
upons and gift

Courses, including

9. Prepare an activity di
. iagram for co g
e h . m tln 2
oe;cl sg/ilz)erred item. Thc? total amoug:lshgu?dm;:amsp b Bl Thewn &
e iautes g;oups of six or more and 10% fi pect{n tus. T
submitted by the customer should b::mlgd groups. Any 0
cted.

10. Write short notes: o
[4x2]

a) Design Patterns and i
esig its use in OOAD
b) Distributed system implementation issues

%%
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. 8) What are the meaning of Object and Encapsulation in terms of OOAD? Explain

briefly with example.
b) Prepare the fully labeled use cases for cash withdraw case of the banking system.

IN OOAD, there are various types of models. like conceptual, structural, behavioral, etc.

What is the significance of these many different types of model? Explain with illustrative
examples,

What is the role of constraint specifications in a model diagram? The model below fi gure
depicts about possible types of accounts within the portfolio sub-head in any banking
business domain, Identify the constraints highlighted and explain brief, what they mean.
Write pseudocode the model diagram.

No== emale. male] |

s 01
— wilg

01

husband

{s6ll wite.gonder = lemale and
sell husband pender = male)

What are the perceptions of applying UML? Consider the Library System. Fach book in a
library contains bibliography, each bibliography consists of a number of reference to
other books. A book will be referred to in many cases and therefore a reference can

appear in more than one bibliography. Use noun phrase identification strategics 1o find
the conceptual classes of above cases.

Present the mapping process for the figure below model using object-oriented based
pseudo-codes for capturing all important aspects of the model diagram.
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6. Prepare a comparative note on forward versus reverse engineering with mentioning the (
. : : . : 3
merits, demerits and implementation challenges, (6]

7. What is the purpose of CRC? Illustrates the concepts of coupling and cohesion in object -
. ’ . " &
oriented design with suitable example. [2+3]

8. What are pattern based design and its benefits? Prepare illustrative notes on pattern based o
design.

9. Identify conceptual class and its supportive attributes for a Photocopier machine from the
description given below and draw the conceptual class diagram for the same. Initially ‘tht
machine is off. When the operator switches on the machine, it first warms up during
which it performs some internal tests. Once the tests are over, machine is ready for
making copies. When operator loads a page to be photocopied and press ‘start’ button,
machine starts making copies according to the number of copies selected. When machine
is making copies, machine may go out of paper. Once operator loads sufficient pages, it
can start making copies again. During the photocopy process, if paper jam occurs in the

machine, operator may need to clean the path by removing the jammed paper to make the
machine ready. [9]

10. Write short notes on: [4x3]

a) Agile method

b) Association visibility

¢) Dewey Decimal Numbering and its use in modeling
d) design Patterns and its use in OOAD

*0..
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Attempt All questions.
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Assume suitable data if necessary.

. a) What do you mean by Unified process (UP) in OOAD? Explain the phases with

suitable diagrams.

b) Consider the scenario of flight booking through an online system at first and then with
allowance of certain days of delay for final purchase through second round of
payment process completion. Identify all the actors, use-cases and relationship. Also
draw use case diagram.

a) How does static and dynamic analysis differ in OOAD? Explain in brief.

b) Draw class diagram and activity diagram with object flow depiction on the following
scenario operating condition system:

Patient can arrange and cancel appointment with physician using scheduler. Physician
seceded to prescribe Medication for patient. Physician specificies Drug Info:
Medication name, Dosage amount, Number dosages and Refills. Computer cross
checks for conflict between Medication and current Medications/Medicals history
prescription forwarded electronically to Pharmacy and printed for patient as well.

. a) In what aspects the sequence diagram is different from collaboration diagram?

Prepare the sequence diagram of the bus ticket reservation system.

b) Explain the concepts of Controller and Polymorphism as per the definition outlined
from GRASP design pattern with illustration.

a) With the help of suitable examples, explain how you can handle errors and exception
in object oriented system implementation.

How can we create class definition and methods from the domain class diagram and
interaction diagram? Explain with appropriate example.

Write short notes on:

i) CRC cards

ii) MVC pattern )

iii) Swimlanes in activity diagram °

iv) Adornment of relation

Compare the followings:

i) Forward vs Reverse Engineering

ii) Forking vs Joining

iii) Micro vs Macro processes ooDesign

¥%%

(3+3]

(8]
[5]

[5+5]
(2+6]
(8]
(6]

[4+4]
[3%4]

[3x3]




u,.'
I

46 PRIBIUVAN UNIVERSITY | Exam. " | Regular
INSTITUTE OF ENGINEERING Level ' BE . Full Marks 80
Examination Control Division | Programme | BCT Pass Marks 32
2073 Bhadra ,Y'f'?"f/_l)“!i‘,,,,,? m/sa - [ Time 3 hrs,

AN s

[554

Subject: - Object Oriented Analysis and Design (C7651)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

b)

b)

b)

a)

b)

What makes the use-case diagram as an important in UML diagrams? Illustrate your
argument with a model use-case diagram for a particular scenario.

What are requirements process alternatives before having 00 Analysis? As you are
already familiar with IOE exam processes, prepare a brief SRS document following
unified process in OOAD.

Describe the strategies to identify conceptual classes. Describe the steps to create a
Domain Model used for representing conceptual classes.

Consider a Rental Car System (RCS). A rental agency has multiple offices/locations
where customer can test drive and select a car for rental. The period of rental, terms
and conditions for rental is flexible. RCS has to take responsibility for loaning cars,
keeping track of availability of cars, return of cars, billing, maintenance activities for
cars and keeping track of driver's availability and assignment in case of chauffeur
driver car rentals. Identify the candidate objects with relationships of above case.

For the case study given below identify all classes, their relationships, attributes and
methods for each class. Also draw class diagram using standard UML Notation. XYZ,
Marina is privately owned corporation that rents boats and provides boat services on a
lake. The Corporation needs automated system to track customers, leased slips (Each
space for boat in lake) and boats in the slips. The corporation has two types of boats
sail boat and power boat. Both types of boats are uniquely identified by their
attributes like registration number, manufacture year and boat length. The boat can be
leased on daily basis or yearly basis. The system should perform following tasks
creating lease, computing lease amount, assigning boats. The system should also have
features of search for vacant slips leased to specific customers and generating
customized reports. The system should have to implement billing system as well.

For the above class diagram created apply object oriented techniques to convert such
class diagram into implementation code in any of your favorite object oriented
programming language. Your implementation code should clearly show class
definition, Attributes with their proper visibility and method signatures with required
parameter.

How interface differ from implementation? Explain the concept of interface and
implementation in any object oriented programming languages.

What are the major functions of Exceptions and error handling in the programs
development? Is it required to develop the program? Justify it.

[3+3]

[3+5]

[6]

(8]

(8]

(8]
[6]

[3+3]

5. What is singleton class? Explain the different types of visibility in object oriented design. [2+6]

Write short notes on:

1)
if)

Information content in forward and reverse engineering
Data dictionary stability

iii) GRASP
iv) Types of interaction diagram and their focus

* %ok

[4x4]




46 TRIBHUVAN UNIVERSITY | Exam. New Back (2066 & Later Baich)

INSTITUTE OF ENGINFERING | Level ' BE | Full Marks 80
Examination Control Division %l_’r_t_)g_ramme;l}c’l' Pass Marks 32
W2 Magh ( Year/Part [HI/0__ [ Time __|3hrs

___ Subject:- Object Oriented Analysis and Design (C765/)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

LR

1. a) Explain different UML view in OOAD? List out all the corresponding UML diagrams
in cach view. g (6]

b) Explain an object in terms of identity, behavior and state with suitable example. [4]

2. a) Differentiate between aggregation and composition relationship in UML with suitable
examples. (2]

b) For the specification given below, use noun phrase analysis method to create a
domain model.

XYZ Restaurant in Kathmandu would like to automate its building scrvice. A Waiter
takes an order for each table in the restaurant along with order details (item name, and
quantity). Customers are allowed to order more items after their first ordersA bill is
generated at the end for each customer having the following details; restaurant name,

= (date, bill no, item, quantity, amount and total amount. [6]

3. UML is a language to visualize, specify, construct and document any system built
following oriented system methodology. Justify it with appropriate cxamples. [6]

4. Explain all the phases of Rational Unified Process (RUP) with clear demonstration of all
the disciplines. [6]

5. Draw Collaboration Diagram and Activities Diagram for the "Survey Management
System".

A Survey Institution that performs/manages public surveys. After the raw survey data is
collected, a senior staff adds a survey header into the database; senior or junior staff adds
questions into the survey, may categorize questions or add a question category. Questions
with sensitive content are restricted to senior staff. [5+5]

6. a) What is Visibility? Explain common ways that visibility can be achieved from object
A to object B. {51

b) Define Exception and error handling. Explain different reasons to occur exception.
Write down working principle of exception handling with suitable example. {51




1.

Croate class definitions and methods from the given Domain Class Disgrams (1) and

the Interaction diagram. I8
S .Tx.....,-i ————————— l - o - ; -5
Register catalogj . ProductCatalog |
_tenterltem (itemID, qty) | i uetl'mduul)cm (itemll) }
(e o -1V currentSale
e . Sale —
[ ‘makeLineltem (desc, qty) |

r teritem (itemiD, qty)

| ‘ProductCatalog

\1' 2: makeLineltem (pd,qty)

M
L . -

8. a) Explain briefly the object Oriented metrics to evaluate concepts of classes, methods
and messages. (5]

b) What is framwork? How design pattern is useful? Explain any one design patier in
details with suitable example. [5]

9. Write short notes on: [43]

a) Conventional (structured) Vs object oriented approaches of exception and error

handling.
b) Forward, reverse and roundtrip engineering in object oriented systems,

¢) Model view controller (MVC)

LR
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" Assume suitable data if necessary.

. a) Differentiate between functional and non-functional requirement. What are the

relationships in Use Case Diagrams and explain <<include>> and <<extend>>
relationships with diagram?

b) For the case study given below identify all the actors, use cases and relationships also
draw use case diagram.

A coffee Vending Machine dispenses coffee to customers. Customers order coffee by
selecting a recipe from a set of recipes. Customers pay for the coffee using coins.
Change is given back if any to the customers. The Services staff loads ingredients
(coffee power, milk, sugar, water and chocolate) into the coffee machine. The service
staff can also add a recipe by indicating the name of the coffee, the units of coffee
powder, milk, sugar, water and chocolate to be added as well as the cost of the coffee.

Explain all types of external actors in relation to System under Discussion (SuD). Draw a
system sequence diagram for the Library Management system with the following
requirements. You can add additional elements if necessary.

A college library has 4 librarians to manage and issue the books to the users who are
either students or faculty staffs. The library contains the books belonging to Computer
and Humanities streams. The books are course books, reference books, book banks etc.
The users must log into system to search the required books and may reserve the books
earlier. The librarian issues the books to the users and also charge fine in case of delayed
return or loss of the book. The librarian asks for the "Sanu Publisher" to supply the
necessary books into the library. The librarian manages all the users.

What do you mean by Domain Modeling? Present the guidelines to add attributes and
associations in the domain model.

How can you represent the dynamic behavior of the system in Object Oriented Analysis
(O0A)? Explain with example.

. Draw the class diagram and map the design into code for "Health Care Center” as

following: Patient can arrange and cancel appointment with physician using scheduler.
Physician secedes to prescribc Medication for patient. Physician Specifies Drug Info:
Medication name, Dosage Amount, Number Doses and Refills. Computer Cross-Checks
for Conflict between Medication and Current Medications/Medical History Prescription
Forwarded Electronically to Pharmacy or Else Printed for Patient.

a) In many ways, a deployment diagram is just a special kind of class diagram, which
focuses on a system's nodes. Justify this statement.

b) Draw an exception class hierarchy to present the errors and exceptions derived from
the Throewable class.

6 ooty (.

[5)

(5]

[2+6]

(6]

(6}




7. How pattem different from framework? Explain information Expert, Creator and Low

Coupling design patterns defined by GRASP Design Pattern. I8}

a) Explain the concept of interface and implementation in object oriented design and
implementation.

15)
b) During object oriented implementation of design class diagram you may encounter
one-to- many relationships between classes. With the help of collection and generic

classes, explain how you can represent these relationships in object oriented
programming.

15}
9. Compare the followings: [4~3]

a) Forward Engineering vs. Backward Engineering
b) Structural Model vs. Implementation Model
c) Flowchart Vs. Structure chart

*ok
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Assume suitable data if necessary.

Prepare a list of dynamic models available in UML with brief details.

Explain the different relationships between classes. Identify and show the relationship
between classes in following statement.

“An airline company has employees. A team builds an airplane which has a number of
components. An airplane lands and takes off from an air strip in an airport. The airplane
carries passengers from a source to destination. An airplane is managed by a captain and
co-pilot along with his cabin crew consisting of air hostess and attendants.”

A busy restaurant in Kathmandu consist of one Chef, a customer, a reception and one
waiter. The Chef is responsible for order of all the food ingredients, preparation of the
food and doing the washing up. The waiter is responsible for taking the customer order
and serving the customer. The customer browses the menu, orders the food, consumes the
food, orders the bill and pays the bill. The reception is responding for forwarding the
order that has been placed by their customers through online system and preparing the bill
and taking the payment made by customer. Draw use case diagram for the restaurant
showing the role of Chef, Waiter, Reception and Customer.

Tri-Lok University in Nepal is very famous where entry is only through entrance similar
as in big schools like Harvard and MIT. University is planning for update on the practice
of current Paper based entrance (PBE) to proposed computer based entrance (CBE) from
the next session intake. Imagine that you are a key member of that system development
team. State the overall requirements of the system that is to be built for CBE
implementation. Also identify the primary classes, attributes and associations. After
identifying all required classes with their attributes and associations. Draw a USE Case
Diagrams also.

Draw a neat sequence or collaboration diagram of the proposed system explained in
question 4. Any assumptions that you have considered, state explicitly.

Define Design Pattern. Differentiate between framework and Patterns. With proper
illustration describe any three design patterns defined in GRASP.

a) Why design models should be weli-structured for forward engineering process?
Explain.

b) State-sequence diagram aids the implementation of Reactive system. If you agree on
the statement, justify with reason.



8. Present the mapping process for the figure below model using object-oriented based

pseudo-codes for capturing all important aspects of the model diagram. 9]
School 22— | Department ,/:;M
ayin s 1 1.0 o e 5, % s )
I {Z} 1 -
A , . ‘ ' F 3
member assignedTo |
0.1 .
» 1.7 1. | chairperson
atlends ’ # leaches .
Student - s = Gourse f 1; -1 _instructor
9." Write short notes on: [4x4]

a) Association visibility

b) Mapping design to code

¢} Exception and Error Handling in Object Oriented Programming
d) Building Blocks of UML
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Asyume suitable data if necessary.

Define Object with example. A method impiements the behavier of object. Justify. [2+3]
Describe the activitics involved in Object-Oriented system development. {6}
s OOP concept enough in OOAD? Prepare an explanatory note about OO0AD

introduction. 171

What is the role of constraint specifications in a model diagram? The model below
depicts about possible types of accounts within the portfolio sub-head in any banking
business domain. Identify the constraints highlighted and explain in brief, what they
mean. 7]

[ 'P,pmoﬁb
Corporation ‘
{secure} )
]
BankAccount | {or)
e N '
> Person,
gefider : {female, male) 0.4
ville
. 0.1
husbard
(self.wifé.gender = Temale.and
self.husband.gender = male}

Find all the Methods and collaborating objects for case study given below. Based on the
methods and objects identified create a sequence diagram for the following collaboration. M

A customer wants to draw money from his bank account. He enters his card into an ATM
(automated teller machine). The ATM machine prompts “Enter PIN”. The customer
enters his PIN. The ATM (internally) retrieves the bank account number from the card.
The ATM encrypts the PIN and the account number and sends it over to the bank. The
bank verifics the encrypted Account and PIN number. If the PIN number is correct, the
ATM displays “Enter amount”, draws money from the bank account and pays out the
amount,

What is pattern based design? What are the added benefits of using patterns? Prepare an

illustrative note on pattern based design. 1
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N

(7]

1. What are the main differences of OO based design cycle to other conventional design cycle?

Explain with relevant example.
In OOAD, there are various (ypes of models, like conceptual, structural, behavioral, ete. What (71
is the significance of these many different types of model? Explain with illustrative examples.

o

(7]

3. How does the requirement elicitation process ‘happen in object oriented analysis?
Explain with reference to system behavior analysis of any exemplary system case.

4. Prepare the list of essential components o be identified in building an activity diagram. (7]
INlustrate with an example of your own choice.

5 The model depicts the online order processing system as illustrated in fig.1. Explain in detail of

the diagram type with every symbols being used and semantics of this diagram.

O

-—-——l . OrderTaker j:CJeditCarcAgem : OrderFufiliment :Biumngenl}

A

1
1]
, submitOrder |

(8]

R R E e
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: ]
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, = - b»’—'—- iggerBill
1 ' i
) ! !
; ]
; | : '
| e 3
" ], acknow e?chrcer __»_J___ .
' ‘ ! : .
i | 4 :
l [ ] r i .
' ! ' ! i v%\
. u : : ! See Credit Fallurii N\
: ' \ + {for avanalion of this
! ! ' iscengrio. l
- i |
fig.1 |



A
10.

Imagine your school friend, Mi,.«;s DiiKhus Kumnri' V“"’Y“tl.” vszl); ::_‘,”.,i)
entreprencur at early age, is offering you syslcmsﬁm:xmgcr position wi 13 C‘,m,'):ﬁ,”,)
salary in her new business of event management. The proposed systcr'n 1S : [;d :
Online-Event-Management-System (OEMs) that should handle not oniy even Lﬂi{
rather the revenue, expenditure and transaction details related to various hcadmgu:_;u
cach event and also every personnel involved. Now you have to prepare executive

summary and also a class diagram for making your case very strong among the
stakeholders for making decision about the project finalization,

Present the mapping process for the fig.1 model using object-oriented based pseudo-
codes for capturing all im portant aspects of the model diagram.

Prepare a comparative note on forward versus reverse engineering with mentioning
the merits, demerits and implementation challenges.
Explain the importance of error handling issues to be resolved in a system.

Write short notes on
a) External agent in Use Case
b) Effect of design patterns in deployment
¢) Issues on distributed system implementation

Ak
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‘1 What are the differences between algorithmic decomposition and object-  [6 + 4]
oriented decomposition in the process of systems analysis for a complex
system? What is the role of hierarchy, another feature of object-
orientation, in such decomposition process?

2 Explain four primary relations between classes; dependency, [8]
association, aggregation, and realization, with their corresponding
notations.

R )

2

What is behavior modeling in object-oriented analysis? Present any four [4 + 4]

sample diagrams that are based on behavior modeling,

‘4 Anewbusservice, Gana Rajya Express (GRE) {s starting soon, which ~ [10]

has the business plan and operation as detailed below.

GRE sells tickets only through the web service, not in bus
stations or in buses, Tickets must be paid by credit card or
online bank payment. Tickets are not bookable. Ticket can be
sold to the particular line, but not with particular seating
location. The ticket can be cancelled, but GRE returns only a
portion of the ticket price. Cancellation can be handled via
Internet or via phone services, The closer to departure, the
lower part of the price shall be refunded. In addition to ticket
cancellation, it is possible to inquire about bus schedule
information via phone service. Tickets are electronic tickets
delivered via e-mail, The driver checks the right to travel by
reading the barcode on the ticket using mobile reading
terminal. GRE hires workers for different tasks. Traffic planner
astablishes and closes down lines. He also shifts in demand, and
designs schedules. Price analyst adjusts prices depending on
demand and competitors, Driver manager is the head of drivers
and allocates drivers and buses, and schedules services and
Transportation Department tests for the vehicles, GRE pays
hourly rate for drivers and telephone service staff. Other staf
will be paid by monthly salary basis, Non-core activities

Taccounting, payroll, vehicle maintenance, computer
maintenance, etc.) will be outsourced,

Prepare and draw Use Cases with elaboration for the above scenerio.



Bottle recycling machine has a control unit, bottle sensor, belt unit, 8]
the sum counter, the end button and the receipt printer.There are at

least states such as waiting, on run, on service and receipt printing,

The “on run” state can be refined with sub-states working, blocked,
failure notification, emptying. You can add few new states according
toyour own realization. =~
‘Draw a state diagram for the control unit
Your manager reviews your design and codes of a sub-module that you [8]
have prepared, as depicted in the below figure. She suggests you to

introduce subtotal( ) somewhere in your model thinking about the
performance of the system.

for all my OrderLines ol: Crder OrderLine Aricle
tot = :
; ¥ 1
tot + ol. getArticle().getPricey) > getQuantity() >
* ol.getQuantity() - getArticle()
L [ tetal)) getPrice()

Modify your implementation and Justify how does this update provides
you better performance.
What is exception and error handling in the context of system [5+5]
implementation? How does it differ from other conventional method
versus the object-oriented method based implementation?
Explain the forking, joining, and branching features available in object- [4+4)
oriented based modeling? How does these primitive provide the closest
implementation model? Relate with any arbitrary sample.
Write short notes. : [2*5]
(a) Focus of control .
(b) Methods of requirement gathering

*okk



45 TRIBHUVAN UNIVERSITY

, {Exam. New Back (2066 & 1
P e | 3 ! { Ater Bate
c INS.TITU.FE,OL ENGINEERING | Level | BE | Full Mu ‘h)
4 . - » = o ; i
ixamination Control Division | Programme | BCT | Pass Marks | 32
2069 Poush | Year/Part |1/l Time | 3 hrs.

Subject: - Object Oriented Analysis and Design (CT 651)

/ " . . . . . .
# Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. Explain object oriented system with reference to class, object, encapsulation, abstraction,
message, inheritance, interface and polymorphism with suitable examples. (8]

2. 1OE is willing to develop a system for the student result management of its BE program.
Now prepare the problem statement from the side of Examination control Division. What
are building blocks of UML? Explain with suitable examples and notations. [4+6]

3. A web-based online store has'Buy a Produc scenario as follows:

The customer browses the catalog and adds desired items to the shopping basket. When the

customer wishes to pay, the customer describes the shipping and credit card information and

confirms the sale. The system checks the authorization on the credit card and confirms the
sale both immediately and with a follow-up e-mail.

Now construct conceptual model for this scenario. (6]

4. Draw a class diagram for point of sale system with association and multiplicity. (6]

5. Read the following case study carefully and answer the given questions.

Ministry of Health and Population is willing to computerize its system. This new system
will be able to tell the population of the country, zone and district and even of the ward of
specific place. The system will update its data in monthly basis so that the birth rate and
death rate can be easily seen. The home page is displayed when a person eaters to the system.
Administrators can enter to the admin panel by logging in with an [D and a password. He/she
has privileges to enter and modify the data into the database. On the other hand, normal users
can view the data but not modify them. They can also visualize the data in graphical form with
animated charts, maps as.well as.in tabular form hased on their selection of data. Besides, they
can also view the forecasted data. (Make your assumptions if necessary)
Draw collaboration diagramand use case diagram. ' [6+6]

6. What is framework? How design pattem is useful? Explain any one design pattern in detail
with suitable example. (6]

7. Explain development process with suitable example. How can you map design into code?
[[lustrate with diagrams produced in question number five by using any object oriented

languages like C++, Java, C# etc. (4+7]

8. Construct a system sequence diagram for customer from a “Food ordering system” of a
very busy restaurant where seating and ordering is regulated by seating manager. (6]

9. [Hustrat;t how can you create classes from design class diagrams and methods trom
interaction diagrams (Use C#, Java etc.). (6}

o

10. Write short notes on: 2>

a) lterative cycles of development  b) Synchronization bar  ¢) Flow of object
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' Subject: - Object Oriented Analysis and Design (CT651) oy

v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions..
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

(1) Whatis the meaning of Encapsulation from the viewpoint of structured  [4+ 6]
systems analysis and design? Explain how does Encapsulation and
Abstraction concepts work together in object-orientation? - 3
(2) Here are some of the requirements for a system that you are going to (6]
" build for the Grand Care Hospital, which is coming in operation soon.
Identify which of the following information- are used in building
Conceptual, Specification and Implementation model. ,
(a) Each out-patient registration process takés an average of 90 seconds.

' (b) Liver unit will treat the Jaundice patients. , ’
(c) All bio-chemistry tests are carried out in Pathology department

(d) The newly installed GE USG machine can record diagnostic video
too. Extended computer interfacing is required with Windows OS and
mpeg-4 application. :
(e) Each Gastro-patient going to operation theater (OT) is to be re-
evaluated for bowel status exactly 30 minutes before their OT schedule.

& (f) Some of the_gastro-patiénts visit Liver unit too.
3) Explain four different types.of relationships that we-modelin object-oriented [8]
ST analysis; whidh-exists between two different classes represented as shown

in below figure. -

(4) Based on the below diagram for model action of money transfer, answer  [3*3]
the following questions:
-(a) How many numbers of classes are involved in this - transfer
activity? What are they? :
(b) What are the events followed for transfer complete?
. (c) Why this check( ) function is required for this transfer?

al:Accourt d 82:Account JobnPerson
xfer(m:Money, 82) I | |
___._——-—H
| |
|, S | >
| evaluation | |
1 | l
[OK) minus(m)
| |
L g | |
| plss(m) | |
f 1 |



recently available in the market;sih:ultanebuséy (10},
gieclave the time and date. The time and date displays can be
:clljﬁlsizfi tt)l;l the buttons available within the unit. The clock .has two
buttons, "mode" and "forward". If you wish to change the time you
should first press the mode button, after which the time may Pe
changed by the forward-button. If the mode button is pressed again,
you can change the date (by the forward-button). If the mode button
is pressed once again, you will go back to normal state. When the

forward-button is pressed, the display will go a single unit (seconds
or days) ahead. If the button is held down for more than two
seconds, the display will change rapidly (once in every 0.2 second)
ahead so long as the button is pressed. |
. Draw a state diagram for this clock control unit.
(6) Explain the forward and reverse engineering processes with outlining
their merits and demerits in object-oriented implementation. i
@) The Premier Video Rental Shop (PVRS) decides to implement a [12]
database-based information system. PVRS acquires the video
from the importer or chain trade. An agreement will be signed
- with both partners and it defines the date, number of copies,
time frame of the lease and purchase price. As an additional info
of importer also the address and bank details will be recorded.
_The customer rents-a video from the PVRS. From each video the
" name, IDand Fental price ‘information will be recorded. The
rental price is ‘calculated from the rental period, the purchase
price and the customer relationship. Video types include action,
art and children's video. Video may also be a blend of action and
art videos. As an action video info the degree of violence will be
recorded, and from art videos the awards and from children's
videos the age limit. The customer relationship can be a random
customer, regular or member of PVRS club. As an overarching
customer info the name will be recorded and from regular
customer the cumulative sum of the number of rental events.

From the members of PVRS club information, the member
~address is used in order to advertise new products and offers.
Draw a class diagram, which presents the main classes, properties,
methods, and relationships between classes.
(8)  Write short notes. (3*5)
(2) Sequence diagram
(b) Swimlanes
(c) Polymorphic signal

) \‘iew digital clock,

(10]
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