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1Q.DEFINE UML?

Introduction of UML

The Unified Modeling Language is a standard language for writing software

blueprints. The UML may be used to visualize, specify, construct, and

document the artifacts of a software-intensive system.

The UML is appropriate for modeling systems ranging from.enterprise
information systems to distributed Web-based applications and even to hard
real tfime embedded systems. It is a very expressive language, addressing all
the views needed to develop and then deploy such systems .The UML is a

language for
> Visualizing

> Specifying
> Constructing

> Documenting

Visualizing
The UMLis more than just a bunch of graphical symbols. Rather, behind each

symbol in the UML notation is a well-defined semantics. In this manner, one
developer canwrite a model in the UML, and another developer, or even another

tool, caniinterpret that model unambiguously.

Specifying
The Specifying means building models that are precise, unambiguous, and

complete. In particular, the UML addresses the specification of all the

important analysis, design, and implementation decisions that must be made in

developing and deploying a software-intensive system.

Constructing
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The UML is not a visual programming language, but its models can be directly

connected to a variety of programming languages. This means that it is possible
to map from a model in the UML to a programming language such as Java, C++,
or Visual Basic, or even to tables in a relational database or the persistent
store of an object-oriented database.

This mapping permits forward engineering: The generation of code from a

UML model into a programming language.

The reverse is also possible: You can reconstruct a model. from an

implementation back into the UML

Documenting
Documenting a healthy software organization produces all sorts of artifacts in

addition to raw executable code. These artifacts include
> Requirements

Architecture

Design

Source code

Project plans

Tests

Prototypes

YV Vv V¥V V VY V V

Releases

2Q. WHAT IS MODEL? EXPLAIN THE IMPORTANCE AND PRINCIPLES
OF MODELING?

Importance of Modeling

Model
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A model is a simplification of reality. A model provides the blueprints of a

system. A model may be structural, emphasizing the organization of the
system, or it may be behavioral, emphasizing the dynamics of the system.

If we want to build a dog house, with a little planning, we'll likely end up with
a dog house that's reasonably functional and we can do it with no one's help.
If we want to build a house for a family, it's going to take a lot longer.

In this case we need some detailed planning; we'll need .to draw some
blueprints, before we lay the foundation.

If we want to build a high-rise office building, we'll ‘have to do extensive
planning; and we need all sorts of blueprints and models to communicate

with one another.

Why do we model

We build models so that we can better understand the system we are developing.

Through modeling, we achieve four aims.

1.

H w N

Models help us fo visualize.a systemas it is or as we want it o be.

Models permit us to specify.the structure or behavior of a system.

Models give us.a template that guides us in constructing a system.

Models document the decisions we have made.

We build models.of complex systems because we cannot comprehend such a

system in ifs entirety.

Principles of Modeling

There are four basic principles of model
The choice of what models to create has a profound influence on how a

problem is attacked and how a solution is shaped.

. Every model may be expressed at different levels of precision.

. The best models are connected fo reality.
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4. No single model is sufficient. Every nontrivial system is best approached

through a small set of nearly independent models.

3Q. EXPLAIN THE OBJECT ORIENTED MODELING?

Object oriented modeling

In software, there are several ways to approach a model. The two most common

ways are

1 Algorithmic perspective

2 Object-oriented perspective

1 Algorithmic Perspective

v The traditional view of software development takes an algorithmic

perspective.

v" In this approach, the:main building block of all software is the procedure

or function.

v This view leads developers to focus on issues of control and the

decomposition of larger algorithms into smaller ones.

v'« As requirements change and the system grows, systems built with an

algorithmic focus turn out to be very hard fo maintain.

2 Object-oriented perspective

v' The contemporary view of software development takes an object-oriented

perspective.

v" In this approach, the main building block of all software systems is the

object or class.
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v' A class is a description of a set of common objects.

v' Every object has identity, state, and behavior.

v Object-oriented development provides the conceptual foundation for
assembling systems out of components using technology such as Java Beans

or COM+,

4Q. EXPLAIN THE CONCEPTUAL MODEL OF UML (OR) EXPLAIN THE
BUILDING BLOCK OF UML (OR) EXPLAIN THE THINGS IN UML. (OR)
EXPLAIN THE RLATIONSHIPS WITH AN EXAMPLE (OR) EXPLAIN THE
DIAGRAMS (OR) EXPLAIN THE COMMON MECHANISMS?

Conceptual model of the UML

1. Things
2. Relationships
3. Diagrams

Things in the UML

There are four kinds of things:in the UML:
1. Structural things

2. Behavioral things
3. Grouping things

1. Structural things

Structural things are the nouns of UML models. These are the mostly
static parts of a model, representing elements that are either conceptual or
physical. In all, there are seven kinds of structural things.

1. Classes
2. Interfaces
3. Collaborations
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Use cases
Active classes
Components
Nodes

N o ok

1. Class
v' Class is a description of a set of objects that share the same attributes,
operations, relationships, and semantics.

v' A class implements one or more interfaces.
v' Graphically, a class is rendered as a rectangle, usually including its name,

attributes, and operations.

VvVindoww

origin
size

opend()
close()
mowe()

2. Interface ehispiayg )

v' Interface is a collection of operations that'specify a service of a class or

component.

v An interface therefore describes the externally visible behavior of that
element.

v' An interface might represent the complete behavior of a class or

component or only-a part of that behavior.

v An interface.is rendered as a circle together with its name. An interface

rarely stands alone. Rather, it is typically attached to the class or
component that realizes the interface

C DO

v' Collaboration defines an interaction and is a society of roles and other

3. Collaboration

elements that work together to provide some cooperative behavior that's
bigger than the sum of all the elements.
v' Graphically, collaboration is rendered as an ellipse with dashed lines, usually

including only its name
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b Chain of "\
\  responsibility

4. Usecase

v’ Use case is a description of set of sequence of actions that a system
performs that yields an observable result of value to a particular actor

v' Use case is used to structure the behavioral things in a model.

v A use case is realized by a collaboration. Graphically, a use case is rendered
as an ellipse with solid lines, usually including only its name

Place order

o

Active class

v' Active class is just like a class except that its objects represent elements
whose behavior is concurrent with other elements.

v' Graphically, an active class is rendered just like a class, but with heavy

lines, usually including its name, attributes, and operations

EventhvManmnager

suspemnda ()
Flush()

S

Component
v".Component is a physical and replaceable part of a system that conforms to

and provides the realization of a set of interfaces.
v' Graphically, a component is rendered as a rectangle with tabs

.................... -

orderform.java
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7. Node
v Node is a physical element that exists at run time and represents a

computational resource, generally having at least some memory and, often,

processing capability.
v' Graphically, a node is rendered as a cube, usually including only its name

Server

2. Behavioral Things

Behavioral Things are the dynamic parts of UML models. These are the verbs

of a model, representing behavior over time and space.
In all, there are two primary kinds of behavioral.things

1. Interaction
2. State machine

—

. Interaction
v' Interaction is a.behavior that comprises a set of messages exchanged

among a set of objects within a particular context to accomplish a specific

purpose
v An interaction involves a number of other elements, including messages,

action sequences and links

v' | 6raphicallyamessage is rendered as a directed line, almost always including
the.name of its operation

display

N

. State Machine
v’ State machine is a behavior that specifies the sequences of states an

object or an interaction goes through during its lifetime in response to

events, together with its responses to those events
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v State machine involves a number of other elements, including states
transitions, events and activities

v' Graphically, a state is rendered as a rounded rectangle, usually including its

name and its substates

Waiting

3. Grouping Things:-

v' Grouping Things are the organizational parts of UML models. These are

the boxes into which a model can be decomposed

v' There is one primary kind of grouping thing, namely, packages.

1. Package:-
v' A package is a general-purpose mechanism for organizing elements into

groups. Structural things, behavioral things, and even other grouping things

may be placed in a package

v' Graphically, a package is.rendered as a tabbed folder, usually including only

its name and, sometimes, its contents

1

Business rules

Annotational things

v" Annotational things are the explanatory parts of UML models.

v' These are the comments you may apply to describe about any element ina
model.

Note
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v A note is simply a symbol for rendering constraints and comments attached to

an element or a collection of elements.

v' Graphically, a note is rendered as a rectangle with a dog-eared corner,
together with a textual or graphical comment

return copy
of self

Relationships in the UML:

There are four kinds of relationships in the UML:

Dependency
Association
Generalization

s wp e

Realization

1. Dependency: -
v Dependency is a semantic relationship between two things in which a change

to one thing may affect the semantics of the other thing

v' Graphically a dependency is rendered as a dashed line, possibly directed,
and occasionally including a label

_________________ >

MovieClip

Esname

®screen()
$start()
®stop()

Dependency | Channel

2. Association :

v' Association is a structural relationship that describes a set of, a link being

a connection among objects.
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v' Graphically an association is rendered as a solid line, possibly directed,
occasionally including a label, and often containing other adornments, such
as multiplicity and role names.

0..1 *

employer employee

association

works for -
Employee Employer

Company

Person

3. Generalization:

It is denoted by a solid line with a hollow arrow head pointing to the
parent

child ™ parent

Generalization isa relationship in which the child will share the behavior of
the parent.

4. Realization
v" Realization is a semantic relationship between classifiers, wherein one

classifier specifies a contract that another classifier guarantees to carry

out.
v' Tt.is denoted by dashed lines with a hollow arrow head.
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Contract Guarantee

Diagrams in the UML

v' Diagram is the graphical presentation of a set of elements, most often

rendered as a connected graph of vertices (things) and arcs (relationships).

v' In theory, a diagram may contain any combination of things and relationships.

v" For this reason, the UML includes nine such diagrams:

Class diagram

Object diagram

Use case diagram
Sequence diagram
Collaboration diagram
State chart diagram
Activity diagram
Component diagram

VO N O AW N

Deployment diagram

There are 9 types of Diagrams in UML, which are classified into 2 types

1. Structural _Diagrams (static diagrams)

2. Behavioral Diagrams (Dynamic diagrams)

1. Structural Diagrams (static diagrams)

These are of 4 types

1. Class Diagram
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v A Class diagram shows a set of classes, interfaces, and collaborations and

their relationships.

v' A class consists of class name, attributes, operations and responsibilities.

College
&»name : String

&»D_name : String

location : Strin
= g &xD_code : Integer

Department ‘

*collect fees()
*recruit faculty() A

Staff
&:S_name : String

2. Object diagram

v Object diagrams represent static snapshots of instances of the things found

in class diagrams.

v’ These diagrams address the static design view or static process view of a

system.
v’ Anobject diagram shows a set of objects and their relationships.

3. Component diagram

v A component diagram shows the organizations and dependencies among a set

of components.

v' Component diagrams address the static implementation view of a system.

v They are related fo class diagrams in that a component typically maps to one
or-more classes, interfaces, or collaborations

v It shows the organizations and dependencies among set of compo nets. The
static(view) implementation view of a system. It displays the high level

packaged structure of the code itself.

Prepared By Mr. KCHANDRA MOULI Page 13




YZ.EXE

LML DOCdI ﬁ

4. Deployment diagram

v It shows the configuration of runtime processing nodes and the

components that live on them it address the static deployment view of
architecture.

v It displays the configuration of run-time processing elements and the

software components, processes, and objects that live onthem. Software

component instances represent run-time manifestations of code units.

= o))
i ——

- —

2. Behavioral Diagrams (Dynamic diagrams)

These are of 5 types

1. Use cas e diagram

v' A use case diagram shows a set of use cases and actors and their

relationships

v Use case diagrams address the static use case view of a system.

v These diagrams are especially important in organizing and modeling the

behaviors of a system.
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U

/ Insert card
Enter pin no
Customx i

Collect money

U

Interaction Diagrams

v" Both sequence diagrams and collaboration diagrams are kinds of interaction

diagrams

v' Interaction diagrams address the dynamic view.of a system.

2. A sequence diagram

v' Sequence diagram emphasizes the time ordering of messages. It mainly shows

set of objects and the messages send /receive by those objects which is
concerned with fime ordering of messages.
v' It displays the time sequence of the objects participating in the interaction.

This consists of the vertical dimension (time) and horizontal dimension

(different objects).
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H__,_,-fObject

5. Student A Admin

Request fom

Al form
by

E fill form

=] b it
s L check farm

eligible

T Self Message

Focus of Contol
Object lielne

To show interaction between objects we use 3 types of messages.

Simple Messages:

A
g

A Simple message shows how control is passed from one object to other

without describing communication.in detail i.e. without indicating whether it is

synchronous or asynchronous:message.

Synchronous Messages:

—

If sender object waits for a reply from receiver object from destination,
such messages are called Synchronous messages. Here, only one object can send

a message at.a given instance of time.

Asynchronous Messages:

Prepared By Mr. KCHANDRA MOULI Page 16




If sender object continues executing while target is processing the

message then such messages are said to be Asynchronous messages. Here,

multiple messages are executed at a time.

Object Lifeline: An Object life line is vertical dashed lines that represent the

existence of an object over a period of time.

Focus of Control: It is represented by rectangle that shows the period of time

during which an object performs some actions.

3. A collaboration diagram

v' A collaboration diagram is an interaction diagram that emphasizes the

structural organization of the objects that send and receive messages

v' Sequence diagrams and collaboration diagrams.are isomorphic, meaning that

you can take one and transformit into the other.

3: fill form 5: check form
— —
N N

‘-: 1: Request form
|

| 4: submit I

S: Student > A: Admin
<

2: give form
6: eligible

4. Statechart diagram
v' A statechart diagram shows a state machine, consisting of states

transitions, events, and activities.

v' Statechart diagrams address the dynamic view of a system.

v They are especially important in modeling the behavior of an interface,

class, or collaboration and emphasize the event-ordered behavior of an

object
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Ready to
dial

connecting \_ o ore Mackine

—

ringing

Destination
alert

—

talk

Stap

5. Activity diagram

v' An activity diagram is a special kind of a statechart diagram that shows

the flow from activity To activity within a system

v' Activity diagrams address the dynamic view of a system

v They are especially important in modeling the function of a system and

emphasize the flow of control among objects.

Activity: It is a major task that must take place in order to fulfill an

operation contract.

Initial Activity: This shows the starting point of the flow. It is denoted by

solid circle

Final Activity: This shows the end of the flow in the activity diagram. It is

denoted by a solid circle nested in a circle.
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Felease woarle
arder
Tramnsitiorn |
/ materials not reachy Reschedule
Degician

rmatefials ready

A ssign tasks
Activigy

\ Trard conditian
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box

Decision Box: A point in an Activity diagram whe

mutually exclusive guarded flows. It has one i

outgoing transitions.

Forking and Joining: We use syn
and joining of parallel flows o

A synchronization bar is a thi | or vertical line.

A Fork may have nsition and fwo or more outgoing

transitions, each nts an independent flow of control.

A Join may ore incoming fransitions and one outgoing

transition.
Rules of the
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The UML has semantic rules for

Models built during the development of a software-intensive system tend to
evolve and may be viewed by many stakeholders in dif ferent ways and at different
times. For this reason, it is common for the development team to not only build

models that are well-formed, but also to build models that are

1. Elided Certain elements are hidden to simplify the view
2. Incomplete Certain elements may be missing
3. Inconsistent The integrity of the model is not guaranteed

Common Mechanisms in the UML
UML is made simpler by the presence of four common mechanisms that apply

consistently throughout the language.

Specifications
Adornments
Common divisions
Extensibility
mechanisms

A wpoe

1. Specification

v' Specification that provides.a textual statement of the syntax and semantics

of that building block.

v' The UML's specifications provide a semantic backplane that contains all the

parts of all the models of a system, each part related to one another in a
consistent fashion.

2. Adornments

Adornments most elements in the UML have a unique and direct graphical
notation that provides a visual representation of the most important aspects

of the element.
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A class's specification may include other details, such as whether it is

abstract or the visibility of its attributes and operations. Many of these

details can be rendered as graphical or textual adornments to the class's

basic rectangular notation.

Transaction

+ execute()

+ rollback()

# priority ()

- timestamp()

. Common Divisions

In modelling object-oriented systems, the world often gets divided in at least
a couple of ways.
First, there is the division of class and object. A class is an abstraction; an

object is one concrete manifestation of that abstraction. In the UML, you can
model classes as well as objects; as shown in Fig.

In this figure, there is one class, named Customer, together with three
objects: Jan (which is marked explicitly as being a Customer object),
:Customer (an anonymous. Customer object),and Elyse (which in its
specification is marked as being a kind of Customer object, although it'snot

shown explicitly here).

[ Jan - Customer I

Customer

Nname
address |
phone

> Customer |

[ Eivee |

Class And objects

Second, there is the separation of interface and implementation. An interface
declares a contract, and an implementation represents one concrete

realization of that contract, responsible for faithfully carrying out the

interface's complete semantics.
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In the UML, you can model both interfaces and their implementations
Shown in Fig

: spellingwizard.dll

IlUnknown

O

ISpelling

Interfaces And Implementation

In this figure, there is one component named spellingwizard.dll that
implements two interfaces, IUnknown and ISpelling.

4. Extensibility Mechanisms

The UML's extensibility mechanisms include
a) Stereotypes
b) Tagged values

c). Constraints

a) Stereotype

Stereotype extends the vocabulary of the UML, allowing you fo create new

kinds of building blocks that are derived from existing ones but that are

specific to your.problem.

b) Tagged value

A tagged value extends the properties of a UML building block, allowing you

to create new information in that element's specification.

c) Constraint

A constraint extends the semantics of a UML building block, allowing you to

add new rules or modify existing ones.
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5Q. EXPLAIN THE ARCHITECTURE OF UML?
ARCHITECTURE

1 Use case view

2 Design View

3 Process View

4 Implementation View

5 Deployment Diagram

A system's architecture is perhaps the most important artifact that can be

used to manage these different viewpoints and.so control the iterative and

incremental development of a system throughout its life cycle.

Architecture is the set of significant decisions about

v

v

The organization of a software system

The selection of the structural elements and their interfaces by which
the system is composed

Their behavior, as'specified in the collaborations among those elements
The composition of these structural and behavioral elements into

progressively larger subsystems

The architectural style that guides this organization: the static and dynamic

elements and their interfaces, their collaborations, and their composition.
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wocabulary system assembly

functionality configuaration management
IMPLEMENTATION
DESIGN VIEW [ VIEW

behavior < USE CASE VIEW >

R —
PROCESS VIEW DEPLOYMENT VIEW

performance sy stem topology
scalability distrribubdon
throughput delivery
installation

Modeling a System's Architecture

1. Use case view

v The use case view of a system encompasses the use cases that describe the
behavior of the system as seen by its end users, analysts, and testers.
With the UML, the static aspects of this. view are captured in use case
diagrams

v" The dynamic aspects of this view are captured.in interaction diagrams, state
chart diagrams, and activity diagrams.

2. Design View

v' The design view of a system encompasses the classes, interfaces, and
collaborations that form the vocabulary of the problem and its solution.

v' This view ‘primarily supports the functional requirements of the system,

meaning the services that the system should provide to its end users.

3. Process View

4.

The process view of a system encompasses the threads and processes that

form the system's concurrency and synchronization mechanisms.

This view primarily addresses the performance, scalability, and throughput of

the system

Implementation View
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v' The implementation view of a system encompasses the components and files

that are used to assemble and release the physical system.

v' This view primarily addresses the configuration management of the system's
releases, made up of somewhat independent components and files that can be
assembled in various ways to produce a running system.

o

Deployment view
v The deployment view of a system encompasses the nodes that form the

system's hardware topology on which the system executes.

v' This view primarily addresses the distribution, delivery;, and.installation of the
parts that make up the physical system. With the UML, the static aspects of
this view are captured in deployment diagrams; the dynamic aspects of this
view are captured in interaction diagrams, statechart diagrams, and activity

diagrams.

6Q. EXPLAIN THE SOFTWARE DEVELOPMENT LIFE CYCLE ?

Software Development Life Cycle

UML is a software development life cycle or process independent language.
But to get most out of UML, the software development process should have

the following properties:

e Use case driven
e Architecture centric

e Iterative and Incremental

Rational Unified Process (RUP) is a software development process framework
developed by Rational Corporation which satisfies the above three properties.

The overall software development life cycle can be visualized as shown below:
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Phases

Workflows ||Inception

Elaboration Construction

Transition

Requirements

Business Modeling A ——

Analysis & Design

Implementation —

Configuration

Environment __.h_h_

Deployment
et hanagernt | T T T
Project Management

Intial

Elab #1 || Elab #2 || ©2nst || Const

#1 #2

Iterations

Const
#N

Tran || Tran
#1 g2

Critical activities in each phase:
Inception:

o Business case is established
e 20% of the critical use cases

Elaboration:

e Develop the architecture

are identified

e Analyze the problem domain (80% of use cases are identified)

Construction:

e Source code
¢ User manual

e Verification and validation of code

Transition:

e Deployment of software
e New releases
e Training
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7Q. EXPLAIN THE CLASS DIAGRAMS IN UML?

1. Class
A class is a description of a set of objects that share the same attributes, operations,
relationships, and semantics.
A class implements one or more interfaces.

The UML provides a graphical representation of class

Class name
Attributes

Operations

= e

Responsibilities

name

Shape attributes

origin

move()
resize()

display()

operations
class

Terms and Concepts

1. 'Names
v’ _Every class must have a name that distinguishes it from other classes.

v/ A name is a textual string that name alone is known as a simple name; a path
name is the class name prefixed by the name of the package in which that class

lives.
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Customer

Temperature |
Sensor simple names
0 Business Rules::FraudAgent

Wall

path names

java::awt::Rectangle

Simple and path names

2. Attributes
v An attribute is a named property of a class that describes a range of values that

instances of the property may hold.
v A class may have any number of attributes or no attributes at all.

v An attribute represents some property of thing you are modeling that is shared by
all objects of that class

v You can further specify an attribute by stating.its class and possibly a default

initial value
Customer
attributes

name

address ._/
phone

birthDate

Attributes

3. 'Operations
v___An operation is the implementation of a service that can be requested from any

object of the class to affect behavior.

v A class may have any number of operations or no operations at all graphically;
operations are listed in a compartment just below the class attributes.

v" You can specify an operation by stating its signature, covering the name, type, and

default value of all parameters and a return type.
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Rectangle

operations

add() ._//
grow()

move()
isEmpty()

Operations

Organizing Attributes and Operations

v To better organize long lists of attributes and operations, you can also prefix each
group with a descriptive category by using stereotypes

FraudAgent

«constructory &————__

new()
new(p : Policy)
— |

«process» {
process(o : Order) e

.«.query» *—— |
isSuspect(o : Order)
isFraudulent(o : Order)

«helpery 0—//

validateOrder(o : Order)

Stereotypes for Class Features

4. Responsibilities
v" A Responsibility is a contract or an obligation of a class.

v" When you model classes, a good starting point is to specify the responsibilities of
the things in your vocabulary.

v A class may have any number of responsibilities, although, in practice, every
well-structured class has at least one responsibility and at most just a handful.

v Graphically, responsibilities can be drawn in a separate compartment at the

bottom of the class icon
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FraudAgent

responsibilities

Responsibilities
-- determine the risk of a -_/
customer order

-- handle customer-specific
criteria for fraud

Responsibilities

8Q. EXPLAIN THE COMMON MODELING TECHNIQUES OF = CLASS
DIAGRAMS IN UML?

1 Modeling the Vocabulary of a System

2 Modeling the Distribution of Responsibilities in a System
3 Modeling Non software Things

4Modeling Primitive Types

1 Modeling the Vocabulary of a System
1. To model the vocabulary of a system

v"Identify‘those things. that users or implementers use to describe the problem or

solution. Use CRC cards and use case-based analysis to help find these abstractions.

v For each abstraction, identify a set of responsibilities.

v' Provide the attributes and operations that are needed to carry out these

responsibilities for each class.
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Warehouse

Customer
name Product
address Order 3
phone it !
birthDate i name
quantity price
location
Invoice
Shipment
Transaction
actions
- Responsibilities
commit() -- maintain the information
roliBack() regarding products shipped
wasSuccessful() against an order

-- track the status and location
of the shipped products

Modeling the VVocabulary of a System

2_Modeling the Distribution of Responsibilities.in a System
1. Once you start modeling more than just a handful of classes, you will want to be sure that

your abstractions provide a balanced set of responsibilities.
2. To model the distribution of responsibilities in a system.
v ldentify a set of classes that work together closely to carry out some behavior.
v ldentify a set of responsibilities for each of these classes.
v Consider the ways.in which those classes collaborate with one another, and
redistribute their responsibilities accordingly so that no class within collaboration

does.too much or too little.

Model

Wieww

Responsibilities
— manage the state of
the model Responsibilities
-— render the model
on the screen
-— manage mowvermeant
Controller and resizing of the
Wieww
-— intercept user events

Responsibilities
- synchronize changeaes
in the model and its
wviews

Modeling the Distribution of Responsibilities in a System
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3 Modeling Non software Things

v Model the thing you are abstracting as a class.

v If you want to distinguish these things from the UML's defined building blocks,
create a newbuilding block by using stereotypes to specify these new semantics and
to give a distinctive visual cue.

v'If the thing you are modeling is some kind of hardware that itself contains
software, consider modeling it as a kind of node, as well, so that you can further

expand on its structure.

Robot

Accounts Receivable Agent

processQCrder()
changeOrder()
status()

Modeling Non software Things

4 Modeling Primitive Types

v"If you need to specify the range of values associated with this type, use constraints.

v As Figure shows, these.things can be modelled in the UML as types or
enumerations, which are rendered just like classes but are explicitly marked via
stereotypes.

v Things like integers (represented by the class Int) are modeled as types, and you
can explicitly indicate the range of values these things can take on by using a
constraint. Similarly, enumeration types, such as Boolean and Status, can be

modelled as enumerations, with their individual values provided as attributes.

o B e 3o
Teaik
fwzmmlhipes rarmncgge froarm
— =23 1-1 o =23 1% eIl rTres rEa tice e
B oo les=am

Talsae
s e

< = I LArTy e ra o s
Statuns

[E=1F=J
e b i ey
L= s =1

Modeling Primitive Types
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9Q. EXPLAIN THE RELATIONSHIPS IN UML?

v"In the UML, the ways that things can connect to one another, either logically or
physically, are modeled as relationships.
v Graphically, a relationship is rendered as a path, with different kinds of lines used to

distinguish the kinds of relationships

1 Dependency
2 Association
3 Generalization

4 Aggregation

dependency
Window

open()

close() R
move() ‘
display()
handleEvent()

Event

generalization

X\\ association

ConsoleWindow DialogBox Control

Relationship

Terms and Concepts

v A relationship is a connection among things. In object-oriented modelling, the three
most important relationships are dependencies, generalizations, and associations.
Graphically, a relationship is rendered as a path, with different kinds of lines used to
distinguish the kinds of relationships.

1 Dependency

v A dependency is a using relationship that states that a change in specification of one

thing may affect another thing that uses it but not necessarily the reverse.
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v Graphically dependency is rendered as a dashed directed line, directed to the thing
being depended on.
v Most often, you will use dependencies in the context of classes to show that one class

uses another class as an argument in the signature of an operation

FilmClip dependency
name
playOn(c : Channel)
start() Channel
stop()
resef()

Dependency

2_Association

v An association is a structural relationship that specifies that objects of one thing are
connected to objects of another.

v An association that connects exactly two classes is called a binary association.

v/ An associations that connect more than two classes; these are called n-ary
associations.

v Graphically, an association is rendered as a solid line connecting the same or different
classes.

Name

v An association can have a name, and you use that name to describe the nature of the

relationship

name direction
name

\.Works for D/
Person / Company

association

Association names
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Role

v" When a class participates in an association, it has a specific role that it plays in
that relationship;

v The same class can play the same or different roles in other associations.

v An instance of an association is called a link

association

Person Company
employee employer

role name

Roles

Multiplicity
v In many modeling situations, it's important for you to state how many objects may be
connected across an instance of an association
v This "how many" is_called the multiplicity of an association's role
v" You can show a multiplicity.of exactly one (1), zero or one (0..1), many (0..*), or

one or more (1..*). You can even state an exact number (for example)

multiplicity

S g

1..= -

| ->- [ Company J

[ Person | 1
employee/ employer

association

Multiplicity

3 Generalization

v A generalization is a relationship between a general thing (called the super class
or parent) and a more specific kind of that thing (called the subclass or child).
v Generalization means that the child is substitutable for the parent. A child inherits

the properties of its parents, especially their attributes and operations
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v Graphically generalization is rendered as a solid directed line with a large open
arrowhead, pointing to the parent.

base class
e Shape
origin
" movel()
generalization resize()
display()()
\+ e +
Rectangle Circle Polygon
corner : Point radius : Float points : List

display

——

leaf class

Generalization

4 Aggregation

v Sometimes, you will want to model a "whole/part" relationship, in which one class
represents a larger thing (the **whole™), which consists of smaller things (the
"parts™).

v".This kindof relationship is called aggregation, which represents a "has-a" relationship,
meaning that an object of the whole has objects of the part.

/,/——-I>- CoOmpany ]
wwhole 1 -\

aggregation

Part -~

D aepartment ]

Aggregation
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10 Q. EXPLAIN THE COMMON MODERN TECHNIQUES OF

RELASTIONSHIPS IN UML?
1 Modeling Simple Dependencies
2 Modeling Single Inheritance
3 Modeling Structural Relationships

4 To model structural Relationships

Modelling Simple Dependencies:
v The most common kind of dependency relationship is the connection between a class

that only uses another class as a parameter to an operation.
To model this using relationship
v’ Create a dependency pointing from the class with.the operation to the class used as a

parameter in the operation.

CourseSchedule

add{c : Course) | T T T T T T = = | Course
remove({c : Course)

AN

1
«<friend»
[}
L
[l

| Iterator I

Modelling Simple Dependencies

4.2 Modeling Single Inheritance

To model inheritance relationships

v Given a set of classes, look for responsibilities, attributes, and operations that are
common to two or more classes.

v’ Elevate these common responsibilities, attributes, and operations to a more

general class.
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Security

presentValuef)
history ()

ﬁ}.

CashAccount

Stock

Bond

Property

interestRate

presentvalue()

present\WValue()

presentivValue()

| sSmalicapstock |

| LargeCapStock |

Modeling Single Inheritance

4.3 Modeling Structural Relationships

v
v

another, specify an association between the.two. This is a data-driven view of

associations.

assessments

presentvalue()

An association specifies a structural path across which objects of the classes interact.

For each pair of classes, if you need to navigate from abjects of one to objects of

For each pair of classes, if objects of one class need to interact with objects of the

other class other than as parameters to an operation, specify an association between

the two. This is more.of a behavior-driven view of associations.

For each of these associations, specify a multiplicity (especially when the

multiplicity is not *, which is the default), as well as role names (especially if it helps

to explain the model).

0.1
— 1, has
School :0171 Department O
" " i
1.. -1--I
B A
member assignedTo
0.1
. 1.7 5 g chairperson
atfends o teaches
Student |————| Couse |- ] Insbucer

Structural relationships
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11Q. EXPLAIN THE COMMON MECHANISMS IN UML?
3. Common Mechanisms

Notes
Stereotypes,
Tagged values
Constraints

e

Terms and concepts

5.1 Notes
v A note is a graphical symbol for rendering constraints or comments attached to an

element or a collection of elements.
v" Graphically, a note is rendered as a rectangle with a dog-eared corner, together
with a textual or graphical comment.

v A note may contain any combination of text or graphics.

note
\_.Consider the use
of the broker design

pattern here. egb 12/11/97

Notes
5.2 Stereotypes
v A stereotype. is an extension of the vocabulary of the UML, allowing you to create

new:kinds of building blocks similar to existing ones but specific to your problem.
v Graphically, a stereotype is rendered as a name enclosed by guillemets << >>and

placed above the name of another element
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named stereotype

«metaclass»
ModelElement

named stereotype with icon
«exception» C /
Underflow

stereotyped element as icon

HumiditySensor

Stereotypes
5.3 Tagged Values

v Everything in the UML has its own set of properties: classes have names,
attributes, and operations;associations have names and two or more ends (each
with its own properties);.and so on.

v With stereotypes, you can add new things to the UML; with tagged values, you can

add new properties.

lagged value

Server ——— «library» I_] value of tag
| ry» [
~—@ {processors = 3} I——' frans.dll /
I» - o {serverOnly) @t——""

Tagged Values

5.4 Constraints

» A constraint specifies conditions that must be held true for the model to be well
formed.
» A constraint is rendered as a string enclosed by brackets and placed near the

associated element
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» Graphically, a constraint is rendered as a string enclosed by brackets and placed near
the associated element or connected to that element or elements by dependency

relationships.
simple constraint

Portfolio

Corporation
{secure} ) "
I constraint across multiple elements
BankAccount L fony e
|
\ Person

gender : {female, male}

0.1
wife

0.1
husband

{self.wife.gender = female and
self.husband.gender = male}

formal constraint using OCL

Constraints

12Q. EXPLAIN THE COMMON MODELING TECHNIQUES FOR COMMON
MECHANISMS 1IN UML?

Common Modeling Technigues for Common Mechanisms

1 Modeling Comments

v The most common purpose for which you'll use notes is to write down free-form
observations, reviews, or explanations.

v" If your. comment is lengthy or involves something richer than plain text, consider
putting your comment in an external document and linking or embedding that

document in a note attached to your model.

«requirement» Security
Shall conform to corporate

framework for transaction logging > .

: 3 : Mary: add two intermediate
_in'compliance with fedoral taww.

~ esentValue
[ uel) abstract classes to

history() distinguish realintangible
? securities. walkthrough on 12/17/97
CashAccount Stock Bond Property
interestRate sments
R presentValue() JpresentValue()
presentValue() |- _L_ > . — _ rpresentValue()
= <Z ? S

- r e
- - ~ -
R e S -

=] See policy8-5-96 .doc for ‘
details about these algorithms

Modeling Comment
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2 Modeling New Building Blocks

To model new building blocks,
identify the primitive thing in the UML that's most like what you want to model and
define a new stereotype for that thing.

v As Figure shows, there are two things that standouts Coach objects and Team
objects. These are not just plain kinds of classes. Rather, they are now primitive

building blocks that you can use in this context.

Registration Competition
¢ ! ty
-Coach “~. : -
X —l\CRegisler team ) g 13
N ; Team
N [unregistered]
\1 Vv ™ 24 (" Practice
\'( Pay fees 7 :;]\
3 ’ > 4
\ s 3 N
/—%’ 27 ( Compele
Get event L > e =
K materials /' - Team
[registered]
\ Get event results )
( Return event ) Pre 4

: Team
[finished]

\matengals J Nt’f—f/ a.)

Modeling New Building Blocks

6.3 Modeling New:Properties

V"' The basic properties of the UML's building blocks—attributes and operations for
classes, the contents of packages, and so on.
Tomodel new properties,

v If you’re convinced there’s no other way to express these semantics, add this new

property to an individual element or a stereotype.
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10

«subsystem»

FieldAccess
{version = 2.5

status = checkedin}

r
,
-,
s

el
1 | R
«SU bggste o «subsystem»
{versmnBﬂlgnzg Accounts Payable
= {version = 3.2.1
statE: = ;E?;?kedom status = checkedin}

W
N\ P
A -
» -

i -
] -
|~/ L
«subsystem»
WorldCurrency

{wearsion =7.5
status = checkedln }

Modeling New Properties

6.3 Modeling New Semantics

To model new semantics,

v If you need to specify your semantics more precisely and formally, write your new
Semantics using OCL (object constraint language).

v" This diagram shows that each Person may be a member of zero or more

Departments and that each Department must have at least one Person as a

member.
Department
< {subset}
member | 1..* 1 manager
Person

Modeling New Semantics
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13Q. EXPLAIN THE DIAGRAMS IN UML?

7 Diagrams

v Typically, you'll view the Static parts of a system using one of the four following

diagrams.

Class diagram
Object diagram
Component diagram
Deployment diagram

> N

v The five additional diagrams to view the Dynamic parts of a system.

Use case diagram
Sequence diagram
Collaboration diagram
Statechart diagram
Activity diagram

SIEERCOIN =

v" The UML defines these nine kinds of diagrams.

v" For this reason, the UML includes nine such diagrams:

10. Class diagram

11. Object diagram

12. Use case diagram

13. Sequence diagram

14. Collaboration diagram
15. State chart diagram
16. Activity diagram

17. Component diagram
18. Deployment diagram
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There are 9 types of Diagrams in UML, which are classified into 2 types

3. Structural Diagrams (static diagrams)

4. Behavioral Diagrams (Dynamic diagrams)

2. Structural Diagrams (static diagrams)

These are of 4 types

5. Class Diagram

v A Class diagram shows a set of classes, inferfaces, and collaborations and

their relationships.

v" A class consists of class name, attributes, operations and responsibilities.

&xname : String Depart‘menrt
Exlocation : String &»D_name : String
&:D_code : Integer

College — — ‘

*collect fees()
*recruit faculty () A

Staff
&5S_name : String

6. Object diagram

v Object diagrams represent static snapshots of instances of the things found

in class diagrams.

v’ These diagrams address the static design view or static process view of a

system.

v Anobject diagram shows a set of objects and their relationships.

7. Component diagram

v A component diagram shows the organizations and dependencies among a set

of components.

v" Component diagrams address the static implementation view of a system.
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v' They are related to class diagrams in that a component typically maps o one
or more classes, interfaces, or collaborations

v' It shows the organizations and dependencies among set of compo nets. The
static(view) implementation view of a system. It displays the high level

packaged structure of the code itself.

XYZ.BXE
LML DOCdI ll}

8. Deployment diagram

v' It shows the configuration of runtime. processing nodes and the

components that live on them it address the static deployment view of

architecture.

v It displays the configuration of run-time processing elements and the

software components, processes, and objects that live on them. Software

component.instances represent run-time manifestations of code units.

= D
[T —e— |

&-—-

3. Behavioral Diagrams (Dynamic diagrams)

These are of 5 types

6. Use cas e diagram

v' A use case diagram shows a set of use cases and actors and their

relationships
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v' Use case diagrams address the static use case view of a system.

v’ These diagrams are especially important in organizing and modeling the

behaviors of a system.

/ Insert card
Enter pin no
Custom\ i

Collect money

U

iU

Interaction Diagrams

v" Both sequence diagrams and collaboration diagrams are kinds of interaction

diagrams

v' Interaction diagrams address the dynamic view of a system.

7. A sequence diagram

v' Sequence diagram emphasizes the time ordering of messages. It mainly shows

set of objects and the messages send /receive by those objects which is
concerned with time ordering of messages.
v' It displays the time sequence of the objects participating in the interaction.

This. consists of the vertical dimension (time) and horizontal dimension

(different objects).
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H__,_,-fObject

5. Student A Admin

Request fom

Al form
by

E fill form

=] b it
s L check farm

eligible

T Self Message

Focus of Contol
Object lielne

To show interaction between objects we use 3 types of messages.

Simple Messages:

A
g

A Simple message shows how control is passed from one object to other

without describing communication.in detail i.e. without indicating whether it is

synchronous or asynchronous:message.

Synchronous Messages:

—

If sender object waits for a reply from receiver object from destination,
such messages are called Synchronous messages. Here, only one object can send

a message at.a given instance of time.

Asynchronous Messages:

Prepared By Mr. KCHANDRA MOULI Page 48




If sender object continues executing while target is processing the

message then such messages are said to be Asynchronous messages. Here,

multiple messages are executed at a time.

Object Lifeline: An Object life line is vertical dashed lines that represent the
existence of an object over a period of time.

Focus of Control: It is represented by rectangle that shows the period of time

during which an object performs some actions.

8. A collaboration diagram

v' A collaboration diagram is an interaction diagram that emphasizes the

structural organization of the objects that send and receive messages

v' Sequence diagrams and collaboration diagrams.are isomorphic, meaning that

you can take one and transformit into the other.

3: fill form 5: check form
— —
\\

‘-: 1: Request form
|

| 4: submit I

S: Student > A: Admin
<

2: give form
6: eligible

9. Statechart diagram
v' A statechart diagram shows a state machine, consisting of states

transitions, events, and activities.

v' Statechart diagrams address the dynamic view of a system.

v They are especially important in modeling the behavior of an interface,

class, or collaboration and emphasize the event-ordered behavior of an

object
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Ready to
dial

connecting \_ o ore Mackine

—

ringing

Destination
alert

—

talk

Stap

10. Activity diagram

v' An activity diagram is a special kind of a statechart diagram that shows

the flow from activity To activity within a system

v' Activity diagrams address the dynamic view of a system

v They are especially important in modeling the function of a system and
emphasize the flow of control among objects.

Activity: It is a major task that must take place in order to fulfill an
operation contract.

Initial Activity: This shows the starting point of the flow. It is denoted by
solid circle

Final Activity: This shows the end of the flow in the activity diagram. It is

denoted by a solid circle nested in a circle.
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SECLrE

Felease woarle
arder
Tramnsitiorn |
/ materials not reachy Reschedule
Degician

rmatefials ready

A ssign tasks
Activigy

\ Trard conditian

St

box

Decision Box: A point in an Activity diagram where a flow.splits into several

mutually exclusive guarded flows. It has one incoming transition and two

outgoing transitions.

Forking and Joining: We use synchronization bar to specify the forking

and joining of parallel flows of-control.

A synchronization bar is a thick horizontal or vertical line.

A Fork may have one incoming transition and two or more outgoing
transitions, each of which represents an independent flow of control.

A Join may have ftwo.or more incoming transitions and one outgoing
transition.

14Q. EXPLAIN THE COMMON MODELING TECHNIQUES OF
DIAGRAMS IN UML?

COMMON MODELING TECHNIQUES OF DIAGRAMS

1 Modeling Different views of a System
2 Modeling Different levels of Abstraction
3 Modeling Complex Views

1 Modeling Different Views of a System

To model a system from different views,
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v Decide which views you need to best express the architecture of your system and
to expose the technical risks to your project
v For each of these views, decide which artifacts you need to create to capture the

essential details of that view.

v
Use case view Use case diagrams
Design view Class diagrams (for structural modeling) Interaction diagrams (for
behavioral modeling)

Process view None required

Implementation None required
view

Deployment view  |None required

Similarly, if yours is a client/server system, you'll probably want to include component
diagrams and deployment diagrams to model the physical details of your system.

Use case view Use case diagrams Activity diagrams (for-behavioral modeling)

Design view Class diagrams (for structural modeling) Interaction diagrams (for
behavioral modeling) Statechart diagrams (for behavioral modeling)
Process view Class diagrams (for structural. modeling) Interaction diagrams (for

behavioral modeling)
Implementation  [Component diagram
view
Deployment view |Deployment diagrams

8.2 Modeling Different Levels of Abstraction

Basically, there are two ways to model a system at different levels of abstraction:

1. By presenting diagrams with different levels of detail against the same model.

2. By creating models at different levels of abstraction with diagrams that trace from
one model to another.

v" To.model a system at different levels of abstraction by presenting diagrams with
different levels of detail,

8.3 Modeling Complex Views

To model complex views,
v' First, convince yourself there's no meaningful way to present this information at a
higher level of abstraction, perhaps eliding some parts of the diagram and retaining the

detail in other parts.
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v If you've hidden as much detail as you can and your diagram is still complex, consider

grouping some of the elements in packages or in higher level collaborations, then

render only those packages or collaborations in your diagram.

15 Q. EXPLAIN THE ADVANCED CLASSES 1IN UML?

Advanced classes

abs

tract

N

\-OFrame __—1— type

class SCOpe | oader : FrameHeadere™
uniquelD : Lon

ad

S — Message(m : Message) : Status

protected = —e# setCheckSum() __ signature

private —— 1 encrypil)

Terms and concepts

9.1 Classifiers

v

Advanced classes
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Interface
Datatype

Signal

A collection of operations that are used to specify a service of a class or a
component

A type whose values have no identity, including primitive built-in types (such as
numbers and strings), as well as enumeration types (such as Boolean)

The specification of an asynchronous stimulus communicated between instances

Component A physical and replaceable part of a system that conforms to and provides the

realization of a set of interfaces

Node A physical element that exists at run time and that represents a computational
resource, generally having at least some memory and often processing capability
Use case A description of a set of a sequence of actions, including variants, that a system
performs that yields an observable result of value to a particular.actor
Subsystem |A grouping of elements of which some constitute a specification of the behavior
offered by the other contained elements
class datatype signal
interface
Shape “'SI"“)IC” «signal»
_ongin O {values range from CHHooK
move() IUnknown -27"31-1 to +27731)
resize()
display() use case
node /,, \\
componenl Process loan
egb_server \ /
[ kemel32.dll —
subsystem
: 1
«subsystem»
Customer Service
subsystem
Classifiers
9.2 Visibility:

v One of the most important details you can specify for a classifier's attributes and

operations is its visibility. The visibility of a feature specifies whether it can be used

by other classifiers. In the UML, you can specify any of three levels of visibility.

v Figure shows a mix of public, protected, and private figures for the class Toolbar.
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public  [Any outside classifier with visibility to the given classifier can use the feature;
specified by prepending the symbol +

protected[Any descendant of the classifier can use the feature; specified by prepending the
symbol #

private [Only the classifier itself can use the feature; specified by prepending the symbol -

Toolbar

# currentSelection : Tool r? protected
# toolCount : Integer &—

: Le + pickltem(i : Integer)
public §4 + addTool(t : Tool)

e + removeTool(i : integer)
e + getTool() : Tool
protected ™ ®# checkOrphans()

private _____+e-compack()

Visibility

9.3 Scope

v In the UML, you can specify two Kinds of owner scope

1). Instance  [Each instance of the classifier holds its own value for the feature.
2). Classifier There is just one value of the feature for all instances of the classifier.

v As a figure shows, a feature that is classifier scoped is rendered by underlining the
feature' name. No adornment means that the feature is instance scoped.

Frame

class scope _— instance scope

header : FrameHeader @~
\ouniquelD : Long

Scope
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9.4 Abstract, Root, Leaf, and Polymorphic Elements

v Typically, an operation is polymorphic, which means that, in a hierarchy of
classes, you can specify operations with the same signature at different points in
thehierarchy. Ones in the child classes override the behavior of ones in the parent
classes.

For example, display and isInside are both polymorphic operations
Root class :Specify that class may have no Parents
Leaf class : Specify that class may have no Childs

AN

Abstract and Concrete Classes and Operations

e lcon 1
o root} & T~ base ck
moa - { : } base class
abstraclt class origin : Poinlt
/ —
/ display() * [~ abstract operation
| getlD() : Integer {leafja__

—— concrete operatlon
f t\ / abstract class

ectangularlcon ’ Arbitrarylcon &

| height : Integer l edge : LineCollection

width : Integer
| < isinside(p : Point) : Boolean

o i

\
{ polymorphic operation
Buttone—1— = concrete class

display()

il

b P
OKButton_f‘
{leaf} & T leaf class

| display()

9.5 Multiplicity

v" The number of instances a class may have is called its multiplicity. Multiplicity is a
specification of the range of allowable cardinalities an entity may assume.
v In the UML, you can specify the multiplicity of a class by writing a multiplicity

expression in the upper-right corner of the class icon.
v
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. multiplicity
singleton class

P

e
NetworkController 1 ControlR?tr 3

consolePort [2..;] : Port

G

Multiplicity
9.6 Attributes

In its full form, the syntax of an attribute in the UML is

[visibility] name [multiplicity] [: type]

[= initial-value] [{property-string}]

9.7 Operations

In its full form, the syntax of an operationin the UML is

[visibility] name [(parameter-list)]

[: return-type] [{property-string}]

Direction may be any of the following values:

in  [An.Input-parameter; may not be modified
out [An output parameter; may be modified to communicate information to the caller
inout JAn input parameter; may be modified

9.8 Template Classes

v' A template is a parameterized element.
v A template includes slots for classes, objects, and values, and these slots serve as
the template's parameters
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template parameters

—

template class
\

e

|
Value :
1

—7 | _Buckets : int_1

+ bind(in i ; Item; in v : Value) : Boolean
+ isBound(in i : Iltem) : Boolean {isQuery}

I~
implicit binding \\\ «bind» (Customer, Order, 3)
ME gx explicit binding
Map<Customer, Order, 3> N
- 2t
OrderMap

Template Classes

9.9 Standard Elements

All of the UML's extensibility mechanisms apply to classes

The UML defines four standard stereotypes that apply to classes.

1. metaclass |Specifies a classifier whose objects are all classes
2. powertype|Specifies a classifier whose objects are the children of a given parent

3. stereotype |Specifies that the classifier is a stereotype that may be applied to other
elements

4. utility Specifiesa class whose attributes and operations are all class scoped

16 Q. EXPLAIN THE COMMON MODELING TECHNIQUES OF ADVANCED
CLASSES 1IN UML?

COMMONMODELING TECHNIQUES FOR ADVANCED CLASSES
10.1 Modeling the Semantics of a Class

v Specify the responsibilities of the class.

v Specify the pre- and post conditions of each operation, plus the invariants of the
class as a whole, using structured textprecondition, post condition, and invariant)
attached to the operation or classby a dependency relationship.

v Specify a state machine for the class. A state machine is a behavior that specifies the
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v Specify a collaboration that represents the class.

17 Q. EXPLAIN THE ADVANCED RELATIONSHIPS IN UML?

Advanced Relationships

11.1 Dependency

v" First, there are eight stereotypes that apply to dependency relationships among. classes
and objects in class diagrams.

1 bind Specifies that the source instantiates the target template using the given
actual parameters

2 derive Specifies that the source may be computed from the target

3 friend Specifies that the source is given special visibility into the target

4 | instanceOf | Specifies that the source object isan instance of the target classifier

5 | instantiate | Specifies that the source creates instances of the target

6 | powertype | Specifies that the target is a powertype of the source; a powertype is a
classifier whose objects are all the children of a given parent

7 refine Specifies that the source is at a finer degree of abstraction than the target

8 use Specifies that the semantics of the source element depends on the
semantics of the public part of the target

There are two stereotypes that apply to dependency relationships among packages.

9 access» | Specifies that the source package is granted the right to reference the
elements of the target package

10 | import | Akind of access that specifies that the public contents of the target
package enter the flat namespace of the source, as if they had been
declared in the source

Two stereotypes apply to dependency relationships among use cases:
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11 | extend Specifies that the target use case extends the behavior of the source

Specifies that the source use case explicitly incorporates the behavior of
12 | include another use case at a location specified by the source

There are three stereotypes when modeling interactions among objects.

Specifies that the target is the same object as the source but at a later point
13 | become in time and with possibly different values, state, or roles

14 | call Specifies that the source operation invokes the target«operation

Specifies that the target object is an exact, but independent, copy of the
15 | copy source

One stereotype you'll encounter in the context of state.machines.is

16 | send Specifies that the source operation sends the target event

Finally, one stereotype that you'll encounter in the context of organizing the elements of your
system into subsystems and models is

17 | trace Specifies that the target.is an historical ancestor of the source

11.2 Generalization

v A generalization.is a relationship between a general thing (called the superclass or
parent) and a more specific kind of that thing(called the subclass or child).
v

1 | implementation | Specifies that the child inherits the implementation of the parent
but does not make public nor support its interfaces, thereby
violating substitutability

Next, there are four standard constraints that apply to generalization relationships
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1| complete | Specifies that all children in the generalization have been specified in
the model and that no additional children are permitted

2 | incomplete | Specifies that not all children in the generalization have been specified
(even if some are elided) and that additional children are permitted

3 disjoint | Specifies that objects of the parent may have no more than one of the
children as a type

4 | overlapping | Specifies that objects of the parent may have more than one.of the
children as a type

11.3 Association

v
v For advanced uses, there are a number of other properties you can use to model subtle
details, such as
Navigation
Vision
Qualification
Various flavors of aggregation.

Navigation

v Given a plane,unadorned association between two classes, such as Book and Library,
it's possible to.navigate from objects of one kind to objects of the other kind.

v
association navigation
1 \ )
User Password
owner
association
Navigation
Visibility
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v/ Given an association between two classes, objects of one class can see and
navigate to objects of the other, unless otherwise restricted by an explicit statement

of navigation.

v
association
. /’/" 1 .
UserGroup v + User Password
+ user | +owner - key
\ . '\
- |
g N/
association visibility
Visibility
Qualification

v" You render a qualifier as a small rectangle attached to the end of an association,

placing the attributes in the rectangle

qualifier association
w * 0..1
WorkDesk '/jobID : Int Returnedltem
Qualification

Interface Specifier

v An interface is a collection of operations that are used to specify a service of a class or

a component.

Prepared By Mr. KCHANDRA MOULI Page 62




interface specifier

_— association

worker : IEmployee | »

1
Person
su&e.wisor : IManager
e
interface specifier interface specifier

Interface Specifier

Composition
v Simple aggregation is entirely conceptual and does nothing more than distinguish a
"whole" from a "part.”

v' Composition is a form of aggregation, with strong ownership and coincident

lifetime as part of the whole.

v
wWindow
whole 1 ._\
composition
part =
\o Frame
Composition

Association Classes

v Inan association between two classes, the association itself might have properties.
v/ An association class can be seen as an association that also has class properties, or

as a class that also has association properties.
v

- 1..*
| Company I

r
|

Person

employer employee

T
1
1
1
1
1

association class
1
1

[ Job

I
description
Prepared | dateHired Page 63

salary




Association Classes

Constraints

UML defines five constraints that may be applied to association relationships.

1 | implicit Specifies that the relationship is not manifest but, rather, is only
conceptual
2 | ordered Specifies that the set of objects at one end of an association are in an

explicit order

3 | changeable | Links between objects may be added, removed, and changed freely

4 | addOnly New links may be added from an object on the opposite end of the
association

5 | frozen A link, once added from an object on.the opposite end of the
association, may not be modified or deleted

Finally, there is one constraint for managing related sets of associations:

1| xor Specifies that, over a set of associations, exactly one is manfest for each
associated object

Realization

v Realization is sufficiently different from dependency, generalization, and association
relationships that it is treated as a separate kind of relationship.

v Avealization is a semantic relationship between classifiers in which one classifier
specifies a contract that another classifier guarantees to carry out.

v Graphically, a realization is rendered as a dashed directed line with a large open

arrowhead pointing to the classifier that specifies the contract.

Validate realization
user /
’

v

- ~

Sl Validation

Realization of an Interface
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«interface» realization

IRuleAgent /
addRule() <} - - @~ - 4 AccountBusinessRules

changeRule()
explainAction() canonical form

elided form acctrule.dll

Oi

IRuleAgent

Realization

18 Q. EXPLAIN THE COMMON MODELING TECHNIQUES ADVANCED
RELATIONSHIPS IN UML?

Common Modeling Technigues for advanced Relationships

12.1 Modeling Webs of Relationships

When you model these webs of relationships,

v Don't begin inisolation. Apply use cases and scenarios to drive your discovery of
the relationships among a set of abstractions.

v In general, start by modeling the structural relationships that are present. These
reflect the static view of the system and are therefore fairly tangible.

v Next, identify.opportunities for generalization/specialization relationships; use

multiple inheritance sparingly.

19 Q. EXPLAIN THE OBJECT DIAGRAMS IN UML?

e An object diagram is a diagram that shows a_set of objects and their
relationships at a point in time.
e Graphically, an object diagram is a collection of vertices and arcs
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e An object diagram is a special kind of diagram and shares the same
common properties as all other diagrams—that is, a name and graphical
contents that are a projection into a model

¢ Object diagrams commonly contain
e Objects
e Links
e Like all other diagrams, object diagrams may contain notes and
constraints.
Object diagrams may also contain packages or subsystems

Common Uses

e You use object diagrams to model the static desigh view or static process
view of a system just as you do with class diagrams
When you model the static design view or static process view of a system,
you typically use object diagrams in one way:

e To model object structures

Modeling Object Structures

e Modeling object structures involves taking a snapshot of the objects in a
system at a given moment in time.

An object diagram represents one static frame in the dynamic storyboard
represented by an interaction diagram

20 Q. EXPLAIN THE COMMON MODELING TECHNIQUES OF OBJECT
DIAGRAMS IN UML?

Common Modeling Techniques
Modeling Object Structures

e An object diagram shows one set of objects in relation to one another at

one moment in time.

To model an object structure,

Identify the mechanism you'd like to model.

e For each mechanism, identify the classes, interfaces, and other
elements that participate in this collaboration;

e identify the relationships among these things, as well.

o Consider one scenario that walks through this mechanism.

e Expose the state and attribute values of each such object, as
necessary, to understand the scenario.
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Similarly, expose the links among these objects, representing
instances of associations among them.

1 Robot
[maving]

¥

wglobals
w . World , : Element
/\ unassigned L————F
| a1l Area a2: Area \
/’/T\ -h-‘-_‘-""--.______
| T
| ; RR
| wiwall | | w2 Wall dé : Door wiWall |

width = 36 width = 96 width = 36 width = 96

Modeling Object dStructures

Forward and Reverse Engineering

Forward engineering an object diagram is theoretically possible but

pragmatically of limited value

Component instances and node instances are things that live outside the

running system and.are amenable to some degree of forward engineering.

Reverse engineering an object diagram is a very different thing
To reverse engineer an object diagram,

Chose the target you want to reverse engineer. Using a tool or simply
walking through a scenario, stop execution at a certain moment in
time.

Identify the set of interesting objects that collaborate in that context
and render them in an object diagram.

As necessary to understand their semantics, expose these object's
states.

As necessary to understand their semantics, identify the links that exist

among these objects.
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