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1. What isobject orientation? Explain in brief the stages involved in OO methodology. (10M)
(Definition of object orientation ) 2M
Software is organized as a collection of discrete objects that incorporate both State and behavior.
OO methodology Stages
The process for OO development and graphical notation for representing OO concepts consists of building a
model of an application and then adding details to it during design. 05M
(5 different stages with explanation each carries 1.5 M)
The methodology has the following stages: 5*1.5=7.5M
» System conception : Software development begins with business analysis or users conceiving an
application and formulating tentative requirements
» Analysis. The analyst must work with the requestor to understand the problem, because problem statements
arerarely complete or correct.
The analysis model is a precise abstraction of what the desired system must do, not how it will be done.
It should not contain implementation decisions.
» System design: The development teams devise a high — level strategy — the system architecture for solving
the application problem.
They also establish policies that will serve as a default for the subsequent, more detailed portions of
design.
The system designer must decide what performance characteristics to optimize, choose a strategy of
attacking the problem and make tentative resource allocations.
» Class design : The class designer adds details to the analysis model in accordance with the system design
strategy.
The focus of class design is the data structures and a gorithms needed to implement each class.
> Implementation: Implementers trandate the classes and relationships developed during class design into
particular programming language, database or hardware.
During implementation, it is important to follow good software engineering practice so that traceability to
the design is apparent and so that the system remains flexible and extensible.
2. a) Elaborate on the major themesthat are well supported in object oriented technology? (6M)

(six pointswith explanation each carries1 M))

Abstraction: focus on essential aspects of an application while ignoring details. (1 M)

Encapsulation :( Information Hiding) separates the external aspects of an object , that are accessible to other objects from
internal implementation details. (1 M)

Combining data and behaviour (1 M)

Sharing (reuse) (1 M)

Emphasis on the essence of an object: OO technology stresses what an object is, rather than how it is used. am)
Synergy: Identity, classification, polymorphism, and inheritance characterize OO languages. Use all together. @am

b) What is aggregation and composition? Give their respective UML notations (4M)
(Aggregation definition and Examples each carries1 M ) 2*1=2M



Aggregation

v’ is a strong form of association in which an
aggregate object is formed using other objects as

parts
v' An aggregate object is treated as a unit in many

operations
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(composition definition and Examples each carries1 M) 2*1=2M

Composition

v |s a form of aggregation with two additional
constraints

v" Deletion of an assembly objects triggers deletions
of all constituent objects
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3. Prepare a meta model that supports the following object modeling concepts. association,
association ends, multiplicity, class name, qualified association. (10M)
(definition and Examples each carries2 M ) 5*2=10M

i) association: (2 M)



An association is a description of
links (assoclation instances) with
common semantics and structure

Person DwnsStock Company
Class diagram w =

name name
John:Person
name="John"
Mary:Person GE:Company
name="Mary" name="GE"

" Sue:Person -

Object diagram < e ; IEM:Company

, name="Sue e ——TY
Alice:Person
name="Alice”
Jeff:Person
name="Jeff"

ii) Association end name Associations have ends. They are called ‘Association Ends’.
They may have names - Rolenames (which often appear in problem descriptions). (2M)
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1ii) Multiplicity (use any 2 indicators) Multiplicity defines the number of objects associated with an  instance of the
association. UML diagrams explicitly list multiplicity at the end of association lines.

Intervals are used to express multiplicity: (2m)
Indicator Meaning
0.1 Zero or one
1 One only
" Fero or more
LB One or more
n Only n (where n= 1)
0.n Zeroto n (where n= 1)
1.n One to n (where n= 1)
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iv) classname: The name of the classis the only required tag in the graphical representation of aclass. It aways
appearsin the top-most compartment (2Mm)

attributes

operations

Example : Account Class

- Custom_Name

- Balance | -

+AddFunds( ) .1 Operations
+WithDraw( )

+Transfer( )

v) qualified association: Qualified associations is an association in which an attribute called Qualifier the

objects for a ‘many’ association’ end. A qualifier selects among the target objects, reducing the effective

multiplicity from ‘many’ to ‘one’. Both below models are acceptable but the qualified model adds information.
(2M)
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Figure 3.22 Qualified association. Qualification increases the precision of a modeal.
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4. a) What isUML? What is the importance of UML? (4 M)
An industry-standard graphical language for specifying, visualizing, constructing and documenting the
software systems, as well as for business modeling.

The UML uses mostly graphical notations to express the OO modeling and design of software projects.
Simplifies the complex process of software design (2M)
Importance of UML (2M)
» Use graphical notation: more clearly than natural language and code.
» Help acquire an overal view of asystem.
» UML isnot dependent on any one language or technology.
(Mention any 2 points each carries 1 mark)

4. b) Draw class model using N-ary associations. Explain the drawbacks of N-ary associations (6M)

¢ Ann-ary association is like acommon (binary) association, except that more than two association roles
involved in it.

e TheUML symbol for n-ary associations is adiamond with lines connecting to related classes. If the association has a
name, it iswritten in italics next to the diamond.

Language

programmer | s

| accountingSystem:Project Cobol:Language J
name="accounting system” J name="Cobol J .

Mary:Person
name="Mary”

| CADprogram:Project l £ C:Language
.f name="CAD program” | name="C’

Figure 4.6 Ternary association and links. An n-ary association can have
association end names, just like a binary association.

Definition + Example 4M
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Drawback: Programming languages don’t support N-ary association. (2M)

5. a) Explain the different eventstypeswith examples. (6M)
» Signal event (2M)

Signal Event
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~" A signal event is event of sending or receiving
imnformation.

=~ A signal is a one vway message from one object to
aAanother.

" host signal classes have attributes indicating
wvaillues they cormvey .

» TimeEvent (2 M)

Time Event

~ A time evaent is an evaent causeaed by the elapse of a
time interval or by matching an absolute time point.
= Expression is continuously tested,
= Whenever it changes from false to true, the event
happans
~ UML notation for a change event (after or when
followed by expression that evaluates a condition)

= wwhen (dale Janoary 1, 2000)
= allear {10 seconds)

0
» Change Event (2 M)

Change Event

~ A change event is an event that is caused by
salisfaction of a boolean expression.

= The condition must be checked ofien enough so that it
seems continuos from the application perspective

~ ML notation for a change event (wherr followed
by boolean expression)

wWhen (room temperature - neating set point)
when (room temperature - cooling Set point)
when (Dattery power - lower limit)

whon (Hife Proessure .« mMinimom pressoney

b) Explain aggregation concurrency with a suitableexample. (4 M)
» Suitable aggregation - 1 M

» State diagrams showing concurrency — 3 M



Car_

1

1] 1

1
l Ignition | |Transmission1 |Accelerator| LBrake ]

Ignition J

turrn key to start

1

[Transmission in Neutral] release ke
( off ) Starting Yo on

turn key off

T

Transmission push R
push N

push N [ l push F
_Forward N
stop @ upshift — upshift
- Second 2 @
- = = downshift downshift

Brake
o —(on) on)

Figure 6.7 An aggregation and its concurrent state diagrams. The state diagram
for an assembly is a collection of state diagrams, one for each part.
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6. Explain state diagram and draw state model for telephoneline, with activities.  (10M)
States capturing —2 M

Transitions—2 M

Activities—2M

Diagram - 4M

PhonelLine 1

onHook / disconnectLine

onHook / disconnectLine

Timeout
do / soundlLoudBe

=

DialTone
do /soundDialTone

timeout Warning

do / playMessage

digit(r)

timeout
dig!r{n)\jf Recorded
Dialin essage
\H—I_g_._./F'avah‘dNumber do / playMessage
BusyTone numberBusy validNumber
do / slowBusyTone N
/_ Connecting
\do /findConnection
FastBusyTone i
do /fastBusyTone trunkBusy
messageDone

7~ Ringing

do /ringBell

calledPhoneAnswers / connectLine

calledPhoneHangsUp / disconnectLine

{ Disconnected }

Figure 5.17 State diagram for phone line with activities. State diagrams let
you express what objects do in response to events.

{ Con
e

7. Prepare and explain state diagram for seminar registration. The seminar gets cancelled if thereareless



than 2 registrations and registrations should not exceed a maximum of 50. Any participant can cancel

his/her registration at any point of time.

{ Setup )

event

» »
AddParticipant / Set count =0

/”
-

(10M)

action, taken during
* transition

( Available ]

‘ dofinitialize seminar

cancel
seminar

cancel seminar

@o/initialize seminad

[count=20]
A 3

( Canceled \/

cancel seminar

guard

( Full \

do/refund payments

States capturing -2 M
Transitions—2 M
Activities—-2M
Guard Condition - 2M
Diagram -2M

doffinalize seminar

aktivity, carried out
“while in that state






