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OBJECT-ORIENTED MODELING AND DESIGN

Subject Code: 10CS71 LA.Marks : 25
Hours/Week ; 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
PART-A
UNIT -1 7 Hours

Introduction, Modeling Concepts, class Modeling: What is Object Orientation? What is OO development? OO themes; Evidence for
usefulness of OO development: 0O modeling history

Modcling s Design Technique: Modeling; abstraction: The three models.

Class Modcling: Object and class concepts; Link and associations concepts; Generalization and inheritance; A sample class model; Navigation
of class models; Practical tips.

UNIT-2 6 Hours

Advanced Class Modeling, State Modeling: Advanced object and class concepts; Association ends; N-ary associations; Aggregation: Abstract
classes; Multiple inheritance; Metadata; Reification; Constraints; Derived datz; Packages: Practical tips.

State Modeling: Events, States, Transitions and Conditions; State diagrams; State diagram behavior; Practical tips.

UNIT-3 6 Hours

Advanced State Modeling, Interaction Modeling: Advanced State Modeling: Nested state diagrams; Nested states: Signal generalization;
Concurrency; A sample siate model; Relation of class and state models; Practical tips.

Interaction Modeling: Use case models; Sequence models; Activity models.

Use case relationships; Procedural sequence models; Special constructs for activity models.

77 UNIT-4 7 Hours
Process Overview, System Conception, Domain Analysis: Process Overview: Development stages; Development life cycle.
System Conception: Devising a system concept; Elaborating a concept; Preparing a problem statement.
Domain Analysis: Overview of analysis; Domain class model; Domain state model; Domain interaction model; Iterating the analysis.

PART-B

UNIT -5 7 Hours

Application Analysis, System Design: Application Analysis: Application interaction model; Application class model; Application state model;
Adding operations.

Overview of system design; Estimating performance; Making a reuse plan; Breaking a system in to sub-systems; Identifying concurrency:
Allocation of sub-systems; Management of data storage; Handling global resources; Choosing a software control strategy; Handling boundary
conditions; Setting the trade-off priorities; Common architectural styles; Architecture of the ATM system as the example.

UNIT-6 ’ 7 Hours

Implementation Modeling: Overview of implementation; Fine-tuning classes; Fine-tuning generalizations; Realizing associations; Testing.
Legacy Systems: Reverse engineering; Building the class models; Building the interaction model; Building the state model; Reverse engineering
tips; Wrapping; Maintenance.

((TINIT -7 6 Hours

"~ Design Patterns — 1: What is a pattern and what makes a pattern? Pattem categories; Relationships between patterns; Pattern description
Communication Pattems: Forwarder-Receiver; Cl ient-Dispatcher-Server; Publisher-Subscriber.

UNIT -8 6 Hours
Design Patterns — 2, Idioms: Management Patterns: Command processor; View handler.
Idioms: Introduction; what can idioms provide? Idioms and style; Where to find idioms; Counted Pointer example

Text Books:
1. Michael Blaha, James Rumbaugh: Object-Oriented Modeling and Design with UML, 2™ Edition, Pearson Education, 2003.
(Chapters 110 17, 23)

2. Frank Buschmann, Regine Meunier, Hans Rohnert, Peter Sommerlad, Michael Stal- Pattern-Oriented Software Architecture, A System
of Patterns, Volume 1, John Wiley and Sons, 2006. .
(Chapters 1,3.5,3.6, 4)

Reference Books:
1." Grady Booch et al: Object-Oriented Analysis and Design with Applications, 3" Edition, Pearson, 2007.
2. Brahma Dathan, Samath Ramnath: Object-Oriented Analysis, Design, and Implementation, Universities Press, 2009.
3. Hans-Erik Eriksson, Magnus Penker, Brian Lyons, David Fado: UML 2 Toolkit, Wiley- Dreamtech India, 2004.
4. Simon Bennett, Steve McRobb and Ray Farmer: Object-Oriented Systems Analysis and Design Using UML, 2™ Edition, Tata
McGraw-Hill, 2002,
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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY, MOODBIDRI

Duration: 1 Hour

(A unit of Alva’s Education Foundation)

Seventh Semester B.E. (CSE) I. A Test Examinations-I

11™ September - 2014
10CS71 - OBJECT ORIENTED MODELING & DESIGN

Note: 1) Answer any Two full questions.

1. a)
b)
c)

2. a)
b)
- ©)

Define the themes of the Object Orientation
Explain the class diagrams with proper notation and 2 examples
List and explain different OCL constructs:for traversing class models

Differentiate aggregation and composition

Explain Generalization and Inheritance

Prepare a class diagram for a graphical document editor that supports grouping. Assume
that a document consist of several sheets each sheet contains drawing objects, including
text, geometrical objects and groups. A group is simply a set of drawing objects possibly
including other groups. A group must contain at least two drawing objects. Drawing objects
can be direct member of at most one group. Geometrical objects include circles, ellipses,
rectangles, line and squares.

What is qualified association? Explain
Explain Meta Data and Derived Data
Construct a state diagram for phone line with activities

Max. Marks: 25

2%
5
5

2%

2%




ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY, MOODB]DRI;

(A unit of Alva's Education Foundation)

Seventh Semester B.E. (CSE) I. A Test Examinations-I

SCEHEME OF EVALUATION

SR .

[1™ September - 2014 ]
10CS71 - OBJECT ORIENTED MODELING & DESIGN 1
Note: 1) Answer any Two full questions.
a) | OO Themes
* Abstraction
* Encapsulation
* Combining Data and Behavior 2% *
* Sharing
* Emphasis on the essence of an object |
*__ Synergy r
b) * Class diagrams provide a graphic notation for modeling classes and their
relationships, thereby describing possible objects.
* Class diagrams are useful both for abstract modeling and for designing actual
programs.
*_ Class diagrams are concise, easy to understand, and work well in practice.
ClassName
attributeName1: dataTypel= default valuel
AttributeName2 : dataType2 = default value2
operationName1(a rgumentListl): resultTypel
operationName1l (argumentList1): resultTypel
one 2
Example : 1 Company 2. Person
c) | Different OCL (Object Constraint Language) with examples 5
a) | Aggregation
* Itis a strong form of association in which an aggregate object is made of
constituent parts.
» The aggregate is semantically an extended object that is treated as a unit in
many operations.
* Aggregation is defined as relating one assembly to one constituent part class.
An assembly with many kinds of constituent parts corresponds to many
aggregations. 2 v
Composition ?
* Itis the form of aggregation with two additional constraint:
« Constituent parts can belong to at most one assembly.
* Once a constituent part has been assigned an assembly, it has a
coincident life time with the assembly.
*  Thus composition implies ownership of parts by the whole.
* Deletion of an assembly object triggers deletion of all constituent objects via
composition.




b)

Generalization and Inheritance '
*  Generalization is the relationship between a class (the super class) and one or ’
more variations of class (the sub classes), | Explanation-
* Generalization organizes classes by their similarities and differences structuring | 3 Marks +
the description of objects. The super class holds common attributes, operations
and associations. Each sub class is said to inherit the features of its super |
class. | Diagram- 2
*  Generalization is called the “is—a" relationship, because each instance of a sub | Marks
class is an instance of super class, |
*  Simple Generalization organizes classes into a hierarchy; (single sub class has [
a single immediate super class). i
UML notation for Generalization |
* Alarge hollow arrow head points to the super class. Super class is on top, and |
sub classes on bottom. Curly bracket denotes UML Comment. ‘
* Instance of a subclass is simultaneously an instance of all its ancestor classes.

Uses of Generalization
*  Support for polymorphism.

*  To structure the description of objects. ‘ D
* __To enable re use of code.

c) | Class Diagram — 5 Marks !
3. | a)

* A qualified association is an association in which an attribute called the
qualifier disambiguates the objects for a “many” association end. It is possible to
define qualifiers for “one to many” and “many to many” associations. ;

* Qualifier selects among the target objects, reducing effective multiplicity, from
‘many” to “one”. 1%

* Qualified associations with a target multiplicity of “one” or “zero—or—one” specify
a precise path for finding the target object from the source object.

* Example: Bank services multiple accounts. An account belongs to a single bank
Within a bank, the account number specifies a unique account. Bank and
Account are classes And accountNumber is a qualifier. This qualification
reduces the effective multiplicity of this association from “one-to—-many” to
“one—to—one”. '

1 0..1
Bank | accountNumber - Account 1
1 - 1
Bank Account
accountNumber
b) | Metadata
* Metadata is data that describes other data, 2%

* Meta Classes: Classes are also considered as objects, but classes are meta

objects. Class descriptor objects have features, and they have their own classes
called as metaclasses,

CarModel PhysicalCar
modelName Describes serialNumber
Year Color
basePrice 1 * | options
3 -
1] manufacturer ' 1] Owner
Company Company

Derived Data -2 ¥ Marks




5 Marks

ature of HOD

‘Name & BSignature of Staff




10CS71 - OBJECT OR
Duration: 1 Hour IENTED MODELING & DESIGN
Note: 1) Answer any Two full questions, '

Seventh Semester B.E (CSE) <3 ; .
- - Il A T t E i &
CSE), ot €St Examinations-I]

Max. Marks: 25

List out the guidelines to construct use case models
How many types of seq

2
_ uence models are there in interaction modeling? Explain sequence
models with examples.
Explain the types of use Case relationships with example

Define Sequence Diagrams with Passive Objects 2%
Construct a activity diagram for the following

I. For processing of Stock trade order that has been received by an online stock broker
ii. For a workstation that is turned on

What are the different questi
Explain with ATM case study.

5
5

]
ons need to answer while elaborating a system concept?

5

What is Analysis? Explain the overview of analysis

2%
How to keep the right classes in domain class model? Explain

10



ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY, MOODBIDRI

(A unit of Alva’s Education Foundation)

Seventh Semester B.E. (CSE) I. A Test Examinations-II

SCEHEME OF EVALUATION

21 October - 2074

10CS71 - OBJECT ORIENTED MODELING & DESIGN

Note: 1) Answer any Two full questions.

a) * Don't misuse activity diagrams
* Level diagrams
* Be careful with branches and conditions 21
* Be careful with concurrent activities '
* Consider executable activity diagram
b) | Two Types of Sequence Models are there in interaction modeling
Scenarios
* ltis a sequence of events that occurs during one particular execution of a system. Z
* It can be historical record of executing an actual system.
* Scenario can be displayed as a list of text statements.
Sequence Diagrams
* Interaction Diagrams are the diagrams that describe how groups of objects collaborate
to get the job done.
* Interaction Diagram capture the behavior of a single use case, showing the pattern of
interaction among objects.
* The diagram shows number of example objects and messages passed between those |3 w
objects within the use case. exam
* It shows the participants in an interaction and the sequence of messages among them.
* It also shows the interaction of the system with its actors.
* Describes the behavior of the system by viewing the interaction between the system and
its environment.
* A sequence diagram shows an interaction arranged in a time sequence.
c) | Usecase relationships 5
¢ Inclusion
¢ Extended
e Generalization
a) | Sequence Diagrams with passive objects
Diagram- 1 ¥ Marks + Explanation — 1 Mark 21
b) | Sequence diagram i) For processing of stock trade order that has been received by an online | 5
stock broker -2 ¥ Marks
ii) For a workstation that is turned on — 2 % Marks
c) Who is the application | We should clearly understand which persons and
for? organizations are stakeholders of the new system. Two of
the most important stakeholders are financial sponsors and 5

the end users.




4__[--——'_"

What problems will it | We must clearly bound the size of effort and establish its
solve? scope. We should determine which features will be in the new
system and which will not.

Where will it be used? | We should have a general idea of where the new system
might be used. We should have a rough idea about how the
new system will complement the existing systems.

When is it needed? Two aspects of time are important: Feasible time (the time in
which the system can be developed within the constraints of
cost and available resources) and Required time (When the
system is needed to meet business goals)

Why is it needed? We may need to prepare a business case for new system if
some one has not already done so. The business case
contains financial justification for the new system including
the cost, tangible benefits, risk and alternatives. We must
clearly understand the motivations for the new system.

How will it work? We should consider the merits of different architectures. This
will improve the confidence that the problem can be solved
reasonably.

* Analysis begins with a problem statement generated during system conception.
* Analysis model addresses three aspects of objects: static structure of objects (Class
Model), Interaction among models (Interaction model), and life cycle histories of objects

(State Model).

i — System Conception
Developers Requests
Managers Problem

Statement
Users Interviews
Omain knowledge Build Analysis :

 World : Models Domain Analysis
fedl-Workd experience Application Analysis

Related systems Class Model

State Model
Interaction Model

e - e o mm S e e ww wm am e e o Lt e e

Finding Classes
* Find the relevant classes for the objects from the application domain.

Tentative Eliminate Classes

> Spurious classes —
C'SSES v

Requirement

Extract Nouns

sources




* Examplet: In the statement “A reservation system to sell tickets to performances at

::arious theaters”. The tentative classes would be ‘Reservation”, “System”, “Ticket’,
Performance", “Theater” etc...

*  Example 2. Tentative classes for building cataloging and checkout system for Library
are :

Books, Magazines, newspapers, records, videos, and so on.

The Tentative Classes in an ATM Example

ATM Classes extracted from problem statement nouns

Software 'gzpvtri Cashler ATM Consortium Bank

compurar | |Account| | Soatter | [Ageunt] [rransaction | [Torzacsion

C::'\ny:zler f:::: User ‘Cash Receipt System
re ;?_:::::iz':‘l = ps ::?’;;::vn "Access Cost Customer

ATM classes identified from knowledge of problem
domain '

These classes do not appear directly in the statement but
can be identified from the knowledge of problem domain.

Communications

Transaction L
Line ran ion Log

Eliminating unnecessary classes from ATM Problem.

Bad Classes

vague

Security

Syner Provision

Banking

L3

Recordkeeping

implementation
P Tood Tra

Line

redundant

Log

Good Classes

Bank
Computer

Account ATM Bank Cashier

Cashler
Station

Central
Computer

* Redundant classes: If two classes express the same concept, we should keep the most
descriptive name.

* In ATM Example: Customer and user are redundant; we retain customer because it is

Consortium

< Tra

10

more descriptive, 4
o
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(A unit of Alva’s Education Foundation)

Seventh Semester B.E. (CSE) I. A Test Examinations-II1
11" November - 2014

10CS71 - OBJECT ORIENTED MODELING & DESIGN

Duration: 1 Hour Max. Marks:

Note: 1) Answer any Two full questions.

1. a) Draw the initial class diagram for ATM systems
b) Discuss the steps involved in domain state model
c) List the steps involved in construction of application interaction model explain any one

2. a) Write a activity diagram for card verification
b) Explain the steps involved application class model
c) Discuss the steps involved in application state model

3. a) What are libraries? Explain the good qualities of libraries i
b) How do you allocate subsystems in system design? Explain
c) Explain three types of software control strategy

25

2%
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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY, MOODBIDRI

(A unit of Alva's Education Foundation)

Seventh Semester B.E. (CSE)

I. A Test Examinations-ITT -

SCEHEME QF EVALUATION

119 Qcteber - 2014

10CS71 - OBJECT ORIENTED MODELING & DESIGN

Note: 1) Answer any Two full questions.

i 0..1] Bank
Consortium bankCo 4>

1 * | Account |+ 1] Customer

1

11 | Employs

*

Central With Bank Cashier
Compute 7 + | Compute

Communicates

*

1

Communicates Station

1
1

CommunicatesWit EnteredBy
* *

* *

Cashier | —{ _Cashier

Enteredon| Transactio

With

*

*

ATM

AuthorizedB Cash Card

1 . Remote
Transaction | * 1

EnteredOn

2%

b)

Steps involved in domain state model

Identify domain classes with states
Find states

Find events

Build state diagrams

Evaluate state diagrams

L] L] . L . L ]

Determine the system boundary.

Find Actors.

Find Use Cases.

Find Initial and Final Events.

Prepare normal scenarios.

Add variation and exception scenarios.

Find external events.

Prepare activity diagrams for complex use cases.
Organize Actors and Use cases

Check against the domain class model.

Activity Dlagram for Card Verification — 2 % Marks

2%

b)

Specify user interfaces
Define boundary classes.
Determine controllers.




*__Check against the interaction model

* Various steps included are:

* Determine application classes with states
* Find events

*  Build State diagrams

* Check against other state diagrams

* Check against the class model

*  Check against the interaction model.

* AlLibraryis a collection classes that are useful in many contexts.
* Collection of classes must be carefully organized, so that users can find them.
* Qualities of good class libraries:

Coherence: A class library should be organized about a few, a well focused
themes.

Completeness: A class library should provide complete behavior for the chosen
themes.

Consistency: Polymorphic operations should have consistent names and
signatures across classes.

Efficiency: A library should provide alternative implementations of algorithms that
trade time and space.

Extensibility: The user should be able to define subclasses for library classes.
Genericity: A Library should use parameterized class definitions where
appropriate.,

2%

b)

Different subsystems in subsystems design

Procedure driven control- 2 Marks
Event driven control—2 Marks
Concurrent control —1 Marks

i f*(“’l
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will be treated as malpractice.

(

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remalning blank pages.

)
W %

(

2. Any revealing of identification, appeal to evaluator and /or equatlons written cg, 42+8= 50,

USN 06CS71
Seventh Semester B.E. Degree ExaminXtioh; ay/June 2010
Object Oriented Modeling and Design
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE Sull questions, selecting

at least TWO questions from each part.
Q 3 PART - A
1 a Explain bueﬂy three models used to describe a system. (06 Marks)
b. Explain with a diagram, how an association class participates in another association.

(04 Marks)

¢, With a vt diagram, explam a class model of a work-station window management system.

¢ ; (10 Marks)

2 a Whatisan assoc:atlon end” What are the pmpemes of an association end? (06 Marks)
b. Define reification. Explain it with a diagram. (06 Marks)

c. Explam with a dlagram the basu: UML syntax for state dmgrg.rnsw ‘a@ (08 Marks)

3 a Explmn w1th a dlagram nested states for a phone line. .~ & o (06 Marks)
b. Whatis ausecase? Explain the gmde}.mcs for usecase models (08 Marks)
-¢: What do you mean by a swunlane? Explam bneﬂy\an act1v1ty dlagram with smmlanes for

- ser\ncmg an alrplancu ;.j- s = C: i , : (06 Marks)

~ 3 o\ o 5

4 a Explainthe sequence of soﬁware dcveloprnent stages. T O (08 Marks)
b. Whatdo: you mean by system couceptmn" Explain devxsmg a system concept. (08 Marks)

c. Lxst the steps to construct a domam sfaxe model. T ) (04 Marks)

PART -B

Sc 2 Witha neat sequence- dxagram explain process transaction scenario. (08 Marks)
.~ b. What are the different aspects of reusability? Explam the reusable things. (08 Marks)
c. Whatare thc steps in designing a plpelme for a continuous transformation? (04 Marks)

6 a Explain the consideration for choosmg altematlve algorithms. .- (06 Marks)
'b.  When fine-tuning of classes is essential? How is it achjeved‘? (08 Marks)

c. Compare forward engineering: ‘and reverse engineering, {06 Marks)

7 ~a. Explain briefly the properties of patterns for softwarc architecture. (08 Marks)
b. Explain pattern categories. - : (06 Marks)

c. Whatisa forwardcr—reccwer design pattem? When is it useful? (06 Marks)

8 a Explam thie lmbllltaes imposed by a command processor pattern, o (06 Marks)
b. Why.view handler design pattern is used? Explain the scenano “of the view handler creating

a new view. ) 3 (08 Marks)

c. Write the steps to implement the counted pointer idiom. (06 Marks)

EERE"
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Object Oriented Modeling and Design
3 hrs. N | Max. Marks:100
Note: Answer any FIVE full questions,
selecting atleast two questions from each part.
PART -
Eh’plam the models in OO development. Bring out the relationship among the models.
(08 Marks)
With the help ofa sample class model, explain’ the following :
i) attributes and operations ii) qualified associations iii) multiplicity
iv) assoc:latmn end names v) genera.hzahon and mhentance (12 Marks)
Explam the pmpemes of association ends (08 Marks)
Define an event in state modelmg Explain the kinds of events. (07 Marks)
Give the general UML system for state diagram and explam (05 Marks)

What us an activity- d:agram'? Explain the specxal constructs for activity models (10 Marks)
What are use case models? Give the gmdelmes for constructing a use ca.sﬁ %del (05 Marks)

What are nested states? Explam with examples i (05 Marks)
o ;
%

Explam the s stages in the soﬁware development process Whlch hfe cycle would you prefer
in the development?. Why?. T TR (10 Marks)
_Iden'ufy the classes of an A'IM for a bank What cntené\would you take mto consideration

- 'to select tbe nght classes'?{Explam \-:. o . (10 Marks)
S PAR’I‘ B

What are. the steps involved in constructmg an application state model (12 Marks)

Explain any two architectural styles; suited for system design. " (08 Marks):
How would you improve the- orgamzanon of a class des:gn‘? (06 Marks)

A ‘How would you choose assoelatmn traversal? Explam the following : :

i) One-way association ’ O O

ii) Two-way association. o il (06 Marks)
Write short notes-on : B A%

i) Reverse engineering O o _

ii) Wrapping. 3 (08 Marks)
What is a pattern? Explain. the model-vxew—controller design pattern for software
architecture, with OMT diagram. ° _ (05Marks)
List and explain dlfferent pattern categories. Gwe thc differences between patterns and
methods. O o (05 Marks)
Explain chent-d1spatcher~server design pattem A (10 Marks)
Explain the command processor design | pattern X, W (10 Marks)
Explain publisher-subscriber design pattern. h . (05 Marks)

What are idioms and styles" Explam with the help of an example a style guide idiom

(05 Marks)
IEEY
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