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Cycle-1

Analyze the Requirements for the following Case Studies.
1) Automated Teller Machine (ATM)

2) Library Management System

3) Railway Ticket Reservation System.

AUTOMATED TELLER MACHINE (ATM)

Documentation:

Objective: In the above use case diagram we have two actors, customer and system performing

different operations, represented by the use cases for the ATM system.

The use case diagram is initiatedwith the customer inserting the card

Flow of messages: in response to which the system displays the pin no screen. The customer enters

the pin no. The system verifies the pin no and displays an options menu. The customer selects the
option he wants (withdraw money in this case). Further the customer enters the amount he would like

to withdraw. The system issues cash.

The use case diagram terminateswith the user collecting the cash and the card.

Alternative flows:In case the pin no entered by the customer is invalid, he is directed to re-entering

the pin no.
In case the amount entered by the user is insufficient or out of limit, then the user is directed to re-
enter the amount.

LIBRARY MANAGEMENT SYSTEM CASE STUDY
The Library Management System is an application for assisting a librarian in managing a book library

in a university. The system would provide a basic set of features to add/update members. Add/update
books and manage check in specifications for the systems based on the client’s statement of need.

Library management system is a typical management Information system (MIS)

Operations: — check out a book; — return a book; — add a book to library; — remove book from library;
— get list of books by author or subject area; — get list of books checked out by particular borrower;

Actors of the system are:

1) Librarian: librarian can check availability of book, verify member issue book, calculate fine and
return book
2) Member: Member can check availability of book, issue book and return books to the system
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RAILWAY TICKET RESERVATION SYSTEM

A railway reservation system is a useful service which enables people book railway tickets online
saving their time, energy and money. Today, nearly every railway company in the world offers a special
reservation system in order to make the life of their passengers easier. Railways are still considered to
be the most popular means of transportation, so more and more people take advantage of it every year.
It is obvious that it is difficult and unpleasant to spend long hours at the booking office in a long queue
in order to purchase a ticket.

The railway reservation system is a complicated service with a broad and strict structure available on
the Internet and can be observed on the example of the website of the railway company. A client is
required to log in the system and there he can find all the necessary information about the tickets, their
price, terms, discounts and all possible routes and types of trains.

The system provides clients with information and enables them book tickets online and pay with the
help of a credit card, so that there is no need to go to a booking office any more. This service saves
time, money (it is possible to find a cheap route or class of a train) and the nerves of a customer. The
topic of railway reservation system can be called an interesting one, because more and more companies
offer the opportunity to book tickets online.

Actors of the System are:

Passenger,

Admin.
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Cycle-2

Analyze the Requirements for the following Case Studies.
1) Point-of-Sale Terminal

2) Customer Support Service Operations

3) Cab Booking Service

POINT-OF-SALE TERMINAL

Point of Sale (POS) Terminal or Checkout. A retail POS system typically includes a computer,
monitor, keyboard, barcode scanners, weight scale, receipt printer, credit card processing system, etc.
and POS terminal software.

Actors of the system are:
1) Customer
2) Clerk

Checkout use case involves Customer, Clerk and Credit Payment Service actors and includes scanning
items, calculating total and taxes, payment use cases.

Checkout use case requires a Customer actor, hence the 1 multiplicity of Customer.

Clerks can only participate in a single Checkout use case.

Credit Payment Service can participate with many Checkout use cases at the same time.

Checkout use cases may not need Credit Payment Service (for example, if payment is in cash)
CUSTOMER SUPPORT SERVICE OPERATIONS

The Specific objectives for customer support system are the functions associated with the customer
the system should include all the functions associated with customer, technician and
administrator. Products for the customer from order entry to arrival of shipment.

Customer Service support service operations has use cases
e Customer
e Technician
e Administrator

CAB BOOKING SERVICE

Online Cab Booking Service deals with an online system designed for booking cabs as per the
requirements of the customers at their convenience. options to book a cab by entering details like their
journey date and time, origin, pick-up point, destination and the drop-off point they need to reach.

The proposed Online Cab Booking system ensures that the users can book the cab as per their
requirements by logging on to the website. It allows users to book their cabs online, manage their
bookings and cancel their bookings at any point of time. So as to communicate with him. Regular
updates are provided to the customer so that they are aware of their bookings, driver details, and
booking status. The user can also drop in their suggestions or queries in the feedback form. Advantages:
It enhances business processes since it makes use of internet technology to increase their profits. The
software acts as a 24/7 office due to its all-time availability. It increases the efficiency of the system in
offering quality services to its customers

Actors of the System are:
1) Passenger
2) Service provider
3) Drive
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CYCLE-3:

BASICS OF UML

1.Introduction to Unified Modeling Lanquage (UML)

What is UML?

"The Unified Modeling Language (UML) is a language for specifying, visualizing, constructing, and

documenting the software systems.

The UML is a visual modeling language that

e create blueprints

e easy-to-understand

e provides a mechanism to effectively

e communicate these visions with others.

A Conceptual Model of the UML :

To understand the UML, you need to form a conceptual model of the language, and this
requires learning three major elements: the UML basic building blocks, the rules that dictate how those
building blocks may be put together, and some common mechanisms that apply throughout the UML.

o

Building Blocks

Rules Common Mechanism

e N
Structural
—{ Dependency \ — Class Diagram | e
= T Visibilty
Colaboaton — Association 9
¥ Integrity Extensibility
[ﬁenemlization Sequence Diagram -
Annotational GRS s — Collaboration Diagram| —{Execution|
—_— L[ Realization Stereotypes
—|C6rr'|ponerit' —| Use case Diagram
- Tagged Values
Component Diagram
—“ Interaction | Statechart Diagram
—{ State Machine Activity Diagram
—{ Deployment Diagram I
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Building Blocks of the UML.:

Building Blocks of UML

Structural

Behavioral

—| Grouping

Annotational Note:

The vocabulary of the UML encompasses three kinds of building blocks:

1. Things
2. Relationships
3. Diagrams

Things: Things are the abstractions that are first-class citizens in models. There are four kinds of
things in the UML.:

Structural things
Behavioral things
Grouping things
Annotational things

M w N e

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.
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Graphical notations used in structural things are the most widely used in UML. These are
considered as the nouns of UML models. Following are the list of structural things.

Class:

Class
Interface
Collaboration
Use case
Components
Nodes

UML class is represented by the diagram shown below. The diagram is divided into four parts.

The top section is used to name the class.
The second one is used to show the attributes of the class.

Class

Visibility Student <«
Public — + name : String
Protected — #roll:Integer < Attributes
Private————1—p - saction ; String
+ Display ()
-Add() < Operations
- Edit ()
# Delete ()
Rasponsibilities

-- Manage student in a class ¢}——— Extra component
{ This is not mandatory)

Name

3

The third section is used to describe the operations performed by the class.
The fourth section is optional to show any additional components.

Interface:

Interface is an abstract class that defines a set of operations that the object of the class associated with this interface provides
to other objects.

IT Department

«interface:
€9 Interfacel

Lakireddy Bali Reddy College of Engineering




Software Engineering Lab

Collaboration:

Collaboration determines interactions between the elements.

Participant

Use case:

Use case is a description of the system behavior on the request from the outside of this system.

Component:

Component describes the physical part of the system.

Component Name

Node:

Node is a resource available during the run time.

<<device>>

Device Name
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Behavioral things (dynamic part of the model):
Interaction:

Interaction is a set of messages that the elements exchange for execution the tasks.

Message
>

State machine:

State machine defines the states of the object that go in response to the events.

State

Grouping things
Package:

Package groups the classes and other packages.

Package

Annotational things
Note:

Note is a textual explication.

Note

Software Engineering Lab
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Relationship :
Association:

Association is a relationship that connect two classes.

Association

role role

Dependency:

Dependency is a relationship when some changes of one element of the model can need the change of another dependent

element.

Dependency

Generalization:

Generalization is an association between the more general classifier and the more special classifier.

< Generalization

Realization:

Realization is a relationship between interfaces and classes or components that realize them.

Q Realization

Actor Notation:
An actor can be defined as some internal or external entity that interacts with the system.

Actor is used in a use case diagram to describe the internal or external entities.

IT Department Lakireddy Bali Reddy College of Engineering




Software Engineering Lab

Initial State Notation:
Initial state is defined to show the start of a process. This notation is used in almost all diagrams.

)
8

Initial
state

The usage of Initial State Notation is to show the starting point of a process.

Final State Notation:
Final state is used to show the end of a process. This notation is also used in almost all diagrams

to describe the end.
/@

Final state

The usage of Final State Notation is to show the termination point of a process.

Active class Notation:
Active class looks similar to a class with a solid border. Active class is generally used to describe

Active Class

School €— Name
+ name : String ;
Att t
+ address: String ributes

+ addDepartment () 4————Operations
concurrent behavior of a system.

Active class is used to represent concurrency in a system.
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Diagrams:

Class diagram

Object diagram

Use case diagram
Sequence diagram
Collaboration diagram
Activity diagram
Statechart diagram
Deployment diagram
Component diagram

V V.V V V V VYV V V

Diagrams in the UML

A diagram is the graphical presentation of a set of elements, most often rendered as a connected
graph of vertices (things) and arcs (relationships). In theory, a diagram may contain any
combination of things and relationships. In practice, however, a small number of common
combinations arise, which are consistent with the five most useful views that comprise the
architecture of software — intensive systems. For this reason, the UML includes nine such diagrams:

1. Class Diagram: A class diagram shows a set of classes, interfaces, and collaborations and their
relationships. These diagrams are the most common diagrams found in modeling object-oriented
systems. Class diagrams address the static design view of a system.

2. Object Diagram:An object diagram shows a set of objects and their relationship. Object
diagrams represent static snapshots of instances of the things found in class diagrams. These
diagrams address the static design view or static process view of a system as do class diagrams, but
from the perspective of real or prototypical cases.

3. Use Case Diagram: A use case diagram shows a set of use cases and actors and their
relationships. Use case diagrams address the static use case view of a system. These diagrams are
especially important in organizing and modeling the behaviors of a system.

4. Sequence Diagram: A sequence diagram is an interaction diagram that emphasizes the time
ordering of messages. It consists of a set of objects and their relationships, including the messages
that may be dispatched among them. Sequence diagrams address the dynamic view of a system.

5. Collaboration Diagram: A collaboration diagram is an interaction diagram that emphasizes the
structural organization of the objects that send and receive messages. It consists of a set of objects
and their relationships, including the messages that may be dispatched among them. Collaboration
diagrams address the dynamic view of a system. Sequence diagrams and collaboration diagrams are
isomorphic, meaning that you can take one and transform it into the other.
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6. State chart Diagram: A state chart diagram shows a state machine, consisting of states,
transitions, events, and activities. State chart diagrams address the dynamic view of a system. They
are especially important in modeling the behavior of an interface, class, or collaboration and
emphasize the event-ordered behavior of an object.

7. Activity Diagram:An activity diagram is a special kind of a state chart diagram that shows the
flow from activity to activity within a system. Activity diagrams address the dynamic view of a
system. They are especially important in modeling the function of a system and emphasize the flow
of control among objects.

8. Component Diagram: A component diagram shows the organizations and dependencies among
a set of components. Component diagrams address the static implementation view of a system. They
are related to class diagrams in that a component typically maps to one or more classes, interfaces,
or collaborations.

9. Deployment Diagram: A deployment diagram shows the configuration of run-time processing
nodes and the components that live to them. Deployment diagrams address the static deployment
view of architecture. They are related to component diagrams in that a node typically encloses one
or more components.

Install Software

Staruml or
Rational Rose or
Umbrello or
Gliffy Diagram
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How to draw a Class Diagram?

Class diagrams are the most popular UML diagrams used for construction of software applications. So it
IS very important to learn the drawing procedure of class diagrams.
Class diagrams have a lot of properties to consider while drawing but here the diagram will
be considered from a top level view.

Class diagram is basically a graphical representation of the static view of the system and
represents different aspects of the application. So a collection of class diagrams represents the
whole system.

The following points should be remembered while drawing a class diagram:
e Thenameoftheclassdiagramshouldbemeaningfultodescribetheaspectofthesystem.
e Each element and the relationships should be identified in advance.
e Responsibility (attributes and methods) of each class should be clearly identified.
e For each class a minimum number of properties should be specified. Because
unnecessary properties will make the diagram complicated.

e Use notes whenever required to describe some aspect of the diagram. Because at the end
of the drawing it should be understandable to the developer/coder.

e Finally, before making the final version, the diagram is drawn on plain paper and
reworked as many times as possible to make it correct.
Now the following diagram is an example of an Order System of an application. So it describes a
particular aspect of the entire application.

e First of all, Order and Customer are identified as the two elements of the system and
they have a one to many relationship because a customer can have multiple orders.

e The Order class is an abstract class and it has two concrete classes (inheritance
relationship) Special Order and Normal Order.

e The two inherited classes have all the properties as the Order class. In addition they
have additional functions like dispatch () and receive ().
UML Object Diagram

Object diagrams are derived from class diagrams so object diagrams are dependent upon class
diagrams.

Object diagrams represent an instance of a class diagram. The basic concepts are similar for class
diagrams and object diagrams. Object diagrams also represent the static view of a system but this
static view is a snapshot of the system at a particular moment.

Object diagrams are used to render a set of objects and their relationships as an instance.

Purpose:
The purpose of a diagram should be understood clearly to implement it practically. The purposes
of object diagrams are similar to class diagrams.

The difference is that a class diagram represents an abstract model consisting of classes and their
relationships. But an object diagram represents an instance at a particular moment which is
concrete in nature.
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It means the object diagram is closer to the actual system behavior. The purpose is to capture the
static view of a system at a particular moment.

So the purpose of the object diagram can be summarized as:
Forward and reverse engineering.

Object relationships of a system.
Static view of an interaction.

Understandobjectbehaviourandtheirrelationshipfrompracticalperspective.

How to draw an Object Diagram?

We have already discussed that an object diagram is an instance of a class diagram. It
implies that an object diagram consists of instances of things used in a class diagram.

So both diagrams are made of the same basic elements but in different forms. In class
diagram elements are in abstract form to represent the blueprint and in object diagrams the
elements are in concrete form to represent the real world object.

To capture a particular system, numbers of class diagrams are limited. But if we
considerobject diagrams then we can have an unlimited number of instances which are unique in
nature. So only those instances are considered which are having an impact on the system.

From the above discussion it is clear that a single object diagram cannot capture all the
necessary instances or rather cannot specify all objects of a system. So the solution is:

e First, analyze the system and decide which instances have important data and
association.

e Second, consider only those instances which will cover the functionality.

e Third, make some optimization as the numbers are unlimited.

Before drawing an object diagram, the following things should be remembered and
understood clearly:

e Object diagrams consistof objects.
e The link in the object diagram is used to connect objects.

e Objects and links are the two elements used to construct an object diagram.

Now after this the following things are to be decided before starting the construction of the
diagram:
e The object diagram should have a meaningful name to indicate its purpose.
e The most important elements are to be identified.

e The association among objects should be clarified.
e Valuesofdifferentelementsneedtobecapturedtoincludeintheobjectdiagram.
e Add proper notes at points where more clarity is required.

The following diagram is an example of an object diagram. It represents the Order
management system which we have discussed in the Class Diagram. The following diagram is an
instance of the system at a particular time of purchase. It has the following objects

e Customer
e Order

e Special Order
e Normal Order
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Now the customer object (C) is associated with three order objects (O1, O2 and O3).
These order objects are associated with special order and normal order objects (S1, S2 and N1).
The

the customer is having the following three orders with different numbers (12, 32 and 40) for
the particular time considered.

Now the customer can increase the number of orders in future and in that scenario the
object diagram will reflect that. If order, special order and normal order objects are observed then
we will find that they have some values.

Forordersthevaluesare12,32, and 40 which implies that the objects are having these values
for the particular moment (here the particular time when the purchase is made is considered as the
moment) when the instance is captured.

The same is for special order and normal order objects which have a number of orders as
20, 30 and 60. If a different time of purchase is considered then these values will change
accordingly. So the following object diagram has been drawn considering all the points mentioned
above:

UML Component Diagram

Component diagrams are different in terms of nature and behavior. Component diagrams are used
to model physical aspects of a system.

Now the question is what are these physical aspects? Physical aspects are the elements like
executables, libraries, files, documents etc. which reside in a node.

So component diagrams are used to visualize the organization and relationships among
components in a system. These diagrams are also used to make executable systemsPurpose:

ComponentdiagramisaspecialkindofdiagraminUML. Thepurposeisalsodifferentfromall other
diagrams discussed so far. It does not describe the functionality of the system but it describes the
components used to make those functionalities.

So from that point component diagrams are used to visualize the physical components in a system.
These components are libraries, packages, files etc.

Component diagrams can also be described as a static implementation view of a system. Static
implementation represents the organization of the components at a particular moment. A single
component diagram cannot represent the entire system but a collection of diagrams is used to
represent the whole.

So the purpose of the component diagram can be summarized as:
e Visualize the components of a system.

e Construct executables by using forward and reverse engineering.

e Describe the organization and relationships of the components.

How to draw a Component Diagram?

Component diagrams are used to describe the physical artifacts of a system. This artifact
includes files, executables, libraries etc.

So the purpose of this diagram is different, Component diagrams are used during the
implementation phase of an application. But it is prepared well in advance to visualize the
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implementation details.

Initially the system is designed using different UML diagrams and then when the artifacts
are ready, component diagrams are used to get an idea of the implementation.

This diagram is very important because without it the application cannot be implemented
efficiently. A well prepared component diagram is also important for other aspects like application
performance, maintenance etc.

So before drawing a component diagram the following artifacts are to be identified clearly:
e Files used in the system.

e Libraries and other artifacts relevant to the application.
e Relationships among the artifacts.

Now after identifying the artifacts the following points needs to be followed:
e Use a meaningful name to identify the component for which the diagram is To Be drawn.

e Prepare a mental layout before producing using tools.
e Use notes for clarifying important points.

The following is a component diagram for an order management system. Here the artifacts
are files. So the diagram shows the files in the application and their relationships.Inactual The
Component diagram also contains dlls, libraries, folders etc.

In the following diagram four files are identified and their relationships are produced. Component
diagrams cannot be matched directly with other UML diagrams discussed so far. Because it is
drawn for a completely different purpose.

UML Deployment Diagram

Deployment diagrams are used to visualize the topology of the physical components of a
system where the software components are deployed.

So deployment diagrams are used to describe the static deployment view of a system.
Deployment diagrams consist of nodes and their relationships.
Purpose:

The name Deployment itself describes the purpose of the diagram. Deployment diagrams
are used for describing the hardware components where software components are deployed.
Component diagrams and deployment diagrams are closely related.

Component diagrams are used to describe the components and deployment diagrams show
how they are deployed in hardware.

UMLismainlydesignedtofocusonsoftwareartifactsofasystem.Butthesetwodiagramsare
special diagrams used to focus on software components and hardware components.

So most of the UML diagrams are used to handle logical components but deployment
diagrams are made to focus on hardware topology of a system. Deployment Diagrams are used by
the system engineers.

The purpose of deployment diagrams can be described as:
e Visualize hardware topology of a system.
e Describe the hardware components used to deploy software components.

e Describe runtime processing nodes.

How to draw a Deployment Diagram?
Deployment diagram represents the deployment view of a system. It is related to the
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component diagram. Because the components are deployed using the deployment diagrams. A
deployment diagram consists of nodes. Nodes are nothing but physical hardware used to deploy the
application.

Deployment diagrams are useful for system engineers. An efficient deployment diagram is
very important because it controls the following parameters

e Performance

e Scalability

e Maintainability
e Portability

So before drawing a deployment diagram the following artifacts should be identified:
e Nodes
e Relationships among nodes

The following deployment diagram is a sample to give an idea of the deployment view of order
management systems. Here we have shown nodes as:

e Monitor

e Modem

e Caching server
e Server

The application is assumed to be a web based application which is deployed in a clustered
environment using server 1, server 2 and server 3. The user is connecting to the application using
the internet. The control is flowing from the caching server to the clustered environment.

UML Use Case Diagram

To model a system, the most important aspect is to capture the dynamic behavior. To
clarify a bit in details, dynamic behavior means the behavior of the system when it is running
/operating.

So only static behavior is not sufficient to model a system; rather dynamic behavior is more
important than static behavior. In UML there are five diagrams available to model dynamic nature
and use case diagrams are one of them. Now as we have discussed that the use case diagram is
dynamic in nature there should be some internal or external factors for making the interaction.

These internal and external agents are known as actors. So use case diagrams consist of
actors, use cases and their relationships. The diagram is used to model the system/subsystem of an
application. A single use case diagram captures a particular functionality of a system.

So to model the entire system, numbers of use case diagrams are used.
Purpose:

The purpose of a use case diagram is to capture the dynamic aspect of a system. But this
definition is too generic to describe the purpose.

Because the other four diagrams (activity, sequence, collaboration and State chart) alsohave
the same purpose. So we will look into some specific purpose which will distinguish it from the
other four diagrams.

Use case diagrams are used to gather the requirements of a system including internal and
external influences. These requirements are mostly design requirements. So when a system is
analyzed to gather its functionalities, use cases are prepared and actors are identified.

Now when the initial task is complete, use case diagrams are modeled to present the outside
view. So in brief, the purposes of use case diagrams can be as follows:
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e Used to gather requirements of a system.
e Used to get an outside view of a system.
e Identify external and internal factors influencing the system.

e Showing the interacting among the requirements are actors.
How to draw a Use Case Diagram?

Use case diagrams are considered for high-level requirement analysis of a system. So when
the requirements of a system are analyzed the functionalities are captured in use cases.

So we can say that use cases are nothing but system functionalities written in an organized
manner. Now the second thing which is relevant to the use cases are the actors. Actors can be
defined as something that interacts with the system.

The actors can be human users, some internal applications or may be some external
applications. So in brief when we are planning to draw a use case diagram we should have the
following items identified.

e Functionalities to be represented as an use case
e Actors
e Relationships among the use cases and actors.

Use case diagrams are drawn to capture the functional requirements of a system. So after
identifying the above items we have to follow the following guidelines to draw an efficient use
case diagram.

e Thenameofausecaseisveryimportant.Sothenameshouldbechoseninsuchawayso that it can
identify the functionalities performed.

e Give a suitable name for actors.

e Show relationships and dependencies clearly in the diagram.

e Do not try to include all types of relationships. Because the main purpose of the diagram
is to identify requirements.

e Use noteswhenever required to clarify some important points.

Thefollowingisasampleusecasediagramrepresentingtheordermanagementsystem.Soif we
look into the diagram then we will find three use cases (Order, Special-order and Normal Order)
and one actor which is customer.

TheSpecialOrderandNormalOrderusecasesareextendedfromOrderusecase.Sotheyhave
extends relationship. Another important point is to identify the system boundary which is shown in
the picture. The actor Customer lies outside the system as it is an external user of the system.

UML Interaction Diagram

From the name Interaction it is clear that the diagram is used to describe some type of
interactions among the different elements in the model. So this interaction is a part of dynamic
behavior of the system.

ThisinteractivebehaviourisrepresentedinUMLbytwodiagramsknownasSequencediagram
andCollaborationdiagram.Thebasicpurposesofboththediagramsaresimilar.

Sequence diagram emphasizes on time sequence of messages and collaboration diagram
emphasizes on the structural organization of the objects that send and receive messages.

Purpose:
The purposes of interaction diagrams are to visualize the interactive behavior of the system.
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Now visualizing interaction is a difficult task. So the solution is to use different types of models to
capture the different aspects of the interaction.

That is why sequence and collaboration diagrams are used to capture dynamic nature but
from a different angle.

So the purposes of the interaction diagram can be described as:
e To capture dynamic behavior of a system.

e To describe the message flow in the system.
e To describe the structural organization of the objects.
e To describe interaction among objects.

How to draw an Interaction Diagram?

As we have already discussed, the purpose of interaction diagrams is to capture the
dynamic aspect of a system. So to capture the dynamic aspect we need to understand what a
dynamic aspect is and how it is visualized. Dynamic aspect can be defined as the snapshot of the
running system at a particular moment.

We have two types of interaction diagrams in UML. One is a sequence diagram and the
other is a collaboration diagram. The sequence diagram captures the time sequence of message
flow from one object to another and the collaboration diagram describes the organization of objects
in a system taking part in the message flow.

So the following things are to be identified clearly before drawing the interaction diagram:
Obijects taking part in the interaction.
Message flows among the objects.

The sequence in which the messages are flowing.

Object Organization.

Following are two interaction diagrams modeling an order management system. The first
diagram is a sequence diagram and the second is a collaboration diagram.

The Sequence Diagram:

The sequence diagram has four objects (Customer, Order, Special-order and Normal
Order).

ThefollowingdiagramhasshownthemessagesequenceforSpecialOrderobjectandthesame  can
be used in case of a Normal Order object. Now it is important to understand the time sequence of
message flows. The message flow is nothing but a method call of an object.

The first call sends Order () which is a method of Order object. The next call is confirming
() which is a method of a Special-order object and the last call is Dispatch () which is a method of a
Special-order object. So here the diagram is mainly describing the method calls from one object to
another and this is also the actual scenario when the system is running.

The Collaboration Diagram:

The second interaction diagram is a collaboration diagram. It shows the object organization
as shown below. Here in the collaboration diagram the method call sequence is indicated by some
numbering technique as shown below. The number indicates how the methods are called one after
another. We have taken the same order management system to describe the collaboration diagram.

The method calls are similar to that of a sequence diagram. But the difference is that the
sequence diagram does not describe the object organization whereas the collaboration diagram
shows the object organization.

Now to choose between these two diagrams the main emphasis is given on the type of
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requirement. If the time sequence is important then a sequence diagram is used and if organization
IS required then a collaboration diagram IS use
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UML State chart Diagram

The name of the diagram itself clarifies the purpose of the diagram and other details. It
describes different states of a component in a system. The states are specific to a component/object
of a system.

A State chart diagram describes a state machine. Now to clarify it, a state machine can be
defined as a machine which defines different states of an object and these states are controlled by
external or internal events.

Activity diagram explained in the next chapter, is a special kind of a State chart diagram. A
State chart diagram defines which states it is used to model the lifetime of an object.

Purpose:

State chart diagram is one of the five UML diagrams used to model the dynamic nature of a
system. They define different states of an object during its lifetime. And these states are changed
by events. State chart diagrams are useful to model reactive systems. Reactive systems can be
defined as a system that responds to external or internal events.

State chart diagram describes the flow of control from one state to another state. States are
defined as a condition in which an object exists and it changes when some event is triggered. So
the most important purpose of a State chart diagram is to model the time of an object from creation
to termination.

State chart diagrams are also used for forward and reverse engineering of a system. But the
main purpose is to model a reactive system.

Following are the main purposes of using State chart diagrams:
e To model the dynamic aspect of a system.
e To model the time of a reactive system.

e To describe different states of an object during its lifetime.
e Define a state machine to model states of an object.

How to draw a State chart Diagram?

State chart diagrams are used to describe the states of different objects in their life cycle. So
the emphasis is given on state changes upon some internal or external events. These states of
objects are important to analyze and implement accurately.

State chart diagrams are very important for describing the states. States can be identified as
the condition of objects when a particular event occurs.

Before drawing a State chart diagram we must have clarified the following points:
e Identify important objects to be analyzed.

e Identify the states.
e Identify the events.

The following is an example of a State chart diagram where the state of an Order object is
analyzed.

The first state is an idle state from where the process starts. The next states have arrived for
events like send request, confirm request, and dispatch order. These events are responsible for state
changes of the order object.

During the life cycle of an object (here, order object) it goes through the following states
and there may be some abnormalities also. This abnormal exit may occur due to some problem in
the system. When the entire life cycle is complete, it is considered as the complete transaction as
mentioned below.
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The initial and final state of an object is also shown below:

UML Activity Diagram
Activity diagram is another important diagram in UML to describe dynamic aspects of the
system.

Activity diagram is basically a flowchart to represent the flow from one activity to another activity.
The activity can be described as an operation of the system. So the control flow is drawn from one
operation to another. This flow can be sequential, branched or concurrent. Activity diagrams deal
with all types of flow control by using different elements like fork, join etc.

Purpose:

The basic purposes of activity diagrams are similar to the other four diagrams. It captures the
dynamic behavior of the system. Other four diagrams are used to show the message flow from one
object to another but the activity diagram is used to show message flow from one activity to
another.

Activity is a particular operation of the system. Activity diagrams are not only used for visualizing
the dynamic nature of a system but they are also used to construct the executable system by using
forward and reverse engineering techniques. The only missing thing in the activity diagram is the
message part.

It does not show any message flow from one activity to another. Activity diagram is sometimes
considered a flow chart. Although the diagrams look like a flow chart, they are not. It shows
different flows like parallel, branched, concurrent and single.

So the purposes can be described as:
e Draw the activity flow of a system.

e Describe the sequence from one activity to another.
e Describe the parallel, branched and concurrent flow of the system.
How to draw an Activity Diagram?

Activity diagrams are mainly used as a flow chart consisting of activities performed by the system.
But activity diagrams are not exactly a flow chart as they have some additional capabilities. These
additional capabilities include branching, parallel flow, swim lane etc.

Before drawing an activity diagram we must have a clear understanding about the elements
used in the activity diagram. The main element of an activity diagram is the activity itself. An
activity is a function performed by the system. After identifying the activities, we need to
understand how they are associated with constraints and conditions.

So before drawing an activity diagram we should identify the following elements:

e Activities

Association

Conditions

Constraints

Once the above mentioned parameters are identified we need to make a mental layout of
the entire flow. This is then transformed into an activity diagram.

The following is an example of an activity diagram for an order management system. In the
diagram four activities are identified which are associated with conditions. One important point
should be clearly understood that an activity diagram cannot be exactly matched with the code. The
activity diagram is made to understand the flow of activities and mainly used by the business users.
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The following diagram is drawn with the four main activities:
e Send order by the customer
e Receipt of the order

Confirm Order

Dispatch Order

After receiving the order request, condition checks are performed to check if it is a normal or special
order. After the type of order is identified, dispatch activity is performed and that is marked as the
termination of the process.
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Cycle-4

For each case study given earlier, Construct a Use Case Diagram for the following:
1) Identify and Analyze the Actors.

2) ldentify the Actions.

3) Analyze the Relationships between Actors and Actions.

4) Sketch the Use Case Diagram

1. Use case diagram for Automated Teller Machine (ATM)

Documentation:

Objective: In the above use case diagram we have two actors, customer and system performing
different operations, represented by the use cases for the atm system.

The use case diagram is initiatedwith the customer inserting the card

Flow of messages: in response to which the system displays the pin on screen. The customer enters

the pin no. The system verifies the pin no and displays an options menu. The customer selects the
option he wants (withdraw money in this case). Further the customer enters the amount he would like
to withdraw. The system issues cash.

The use case diagram terminateswith the user collecting the cash and the card.

Alternative flows:In case the pin no entered by the customer is invalid, he is directed to re-entering

the pin no.
In case the amount entered by the user is insufficient or out of limit, then the user is directed to re-

enter the amount.

o=
/ Provid /

% Nﬂuaqe
Cust

-

Di v option

Data
base

Undate of
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USE CASE DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

Use cases represent a typical set of scenarios that help to structure, relate and understand the
essential requirement. A use case diagram is a diagram that helps a system analyst to discover the
requirement of a target system from the user’s perspective.

Use case diagrams can be used to describe the functionality of a systemin a horizontal way. Use
case diagrams are used to represent functionality of the system from a top-down perspective.

Actors of the system are:

1) Librarian: librarian can check availability of book, verify member issue book, calculate fine and
return book
2) Member: Members can check availability of books, issue books and return booksto the system.

System

Check Availability of Book

Nz

3 S <<include =3,
_ - =<include >3 E
% ] 4 : .E = | %
z Issue Book
Librarian \""'
\ ; Member

;
<<include >3 \

Calculate fine

“s. z<include=3

Return Book
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USE CASE DIAGRAM FOR RAILWAY TICKET RESERVATION SYSTEM

The system provides clients with information and enables them to book tickets online and pay with the
help of a credit card, so that there is no need to go to a booking office any more. This service saves
time, money (it is possible to find a cheap route or class of a train) and the nerves of a customer. The
topic of the railway reservation system can be called an interesting one, because more and more
companies offer the opportunity to book tickets online.

Actors of the System are:
e Customer

e Clerk
e Railway website.

System

Enquiry Ticket avaiabiky
Customer [ inclydes» »‘-—-H_h:
Bo ok Ticket .
~ : - x
(I s <=indude =» L///Rai"av website

1
zizinclude ==
.

AN

.
kzindude ==
1

_ﬁciimludezaza
% /ﬁ# -\‘--\.‘-

Clerk

Cancel Ticket

o
s '
=z zinclude ==
LY
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USE CASE DIAGRAM FOR POINT-OF-SALE TERMINAL

Point of Sale (POS) Terminal or Checkout. A retail POS system typically includes a computer,
monitor, keyboard, barcode scanners, weight scale, receipt printer, credit card processing system,
etc. and POS terminal software.

Actors of the system are:

1) Customer

2) Retailer

3) Supplier

Checkout use case involves Customer, Clerk and Credit Payment

Service actors and includes scanning items, calculating total and taxes, payment use cases.

Checkout use case requires a Customer actor, hence the 1 multiplicity of Customer.

Suppliers can only participate in a single Checkout use case.

Credit Payment Service can participate with many Checkout use cases at the same time.
Checkout use cases may not need Credit Payment Service (for example, if payment is in cash)

System
I
\ Selling Goods

Preparing Bill

% '__,__———;—7” Buying Item
o

Customer \ S
Making Payment
* By Credit

Supplying Goods

Supplier
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USE CASE DIAGRAM FOR CUSTOMER SUPPORT SERVICE OPERATIONS

The Specific objectives for customer support system are the functions associated with the customer
the system should include all the functions associated with customer, technician and
administrator. Products for the customer from order entry to arrival of shipment.

Customer Service support service operations has use cases
e Customer

e Technician
e Administrator

Help Desk Support System

Customer

/

Manage Requests

Update Request Status Administrator
—

Technician

\.
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USE CASE DIAGRAM FOR CAB BOOKING SERVICE

2
N

book cab

D

check availabili

user
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Cycle-5 and Cycle-6

For each case study given earlier, Construct a Class Diagram in the following manner:

CLASS DIAGRAM FOR ATM

customer
#yname : String Database
®pin no ; int | #ybank name : String
:EddLes;c, : S_trtmg &ylocation : String
ank afc : in
@ybranch : String *balance_enquiry()
o _ _ *send_date_to_atm()
‘calrd_;nseplorz()) :update_customer_detaiIS()
select_option add customery()
*cash_collection() *delete customer()
*card_collection()
*amount entering()
*select language()
ATM
®branch : String
#ya/c no : int
®paddress ; String /O
*check balance() Option
¥issue money()
:issue_card() Syithdraw()
o datal) *check_bal()
*d!splay_mlnlstmt() "change_JJin()
sl el select language()
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CLASS DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

The uml class diagram describes the structure of the system by showing the system classes, attributes,
methods, and associations between classes.

UML Class diagram for library management system contains classes such as
1.Book class

2.librarian class

3. Transaction class

4.Member record class

5.Bill class

Each class contains various attributes and methods (Functions) which call other class attributes to share
data.

1. Book Class contains attributes such as author, book name, price status, rack no, edition and functions
such as display book details, update status.

2. Librarian class contains attributes such as name, password and functions such as search book, issue
book, calculate fine, calculate bill.

3.transaction class contains attributes such as transaction id, member id bill id date of issue etc. and
functions such as create transaction delete transaction

4.Member record class contains attributes such as member id, type, date of issue, number of books, etc.
and functions such as increase book issue, decrease book issue, pay bill.

5. Bill class contains attributes such as bill no, date, member, amount and functions such as create bill,
update bill.

T ti
Book Librarian sk
+transId: int
+author: string +Name: string +rr::rnlwsberllc'i1: int
+name: string +password: password +hookid: int
+price: int issues creates Moy
+rpackno: o +searchBook() +dateofIssue: date
+status: Sting +VerifyMember() +duedate: date
+edition: String I::S‘:llézfaotggie 0 +createTransaction()
+deleteT i
+displayBookDetail() +CreateBill() +r;rei;,£rr;as?cotg(go
+updatestatus() +ReturnBook()
reates
MemberRecord
+MemberId: int :
+type: String Bill
+dateofMembership: date T
request +noOfBooklssue: int Igﬂ?eo_' clir;tte
+MaxBookLimit: int i emEer' id
+name: string
+address: String payes i
+retrieveMember() IE;}:SLZZ&Z(())
+increaseBookIssued()
+decreaseBookIssued()
+payBill()
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uml class diagram for library management system

RAILWAY RESERVATION SYSTEM

CLERK

+id
+ottribute 1

+Form_detail()

+Cancellaticn_Foem()

PASSENGER

HrairMNo
HrairMName

+name
+address
+age

+gender

1..%

IT Department

+searchTrain()
+Bock_ticket()
+Cancel _ticket()
+Hay charges()
Hodify_Form()

+books
1

carcels
-l*

TICKET

+preNo

+stahs
+no_cof_person
+chargeType

+H-are_amt()
Hw_ticket()
+Delete _ticket()

/

+Hises

RAILWAY SYSTEM

1 7+id
+&tribute 1

+response()

+makes

PAYMENT

+amourt
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CUSTOMER SUPPORT SERVICE OPERATIONS

admin

Bycdmin_jd
name

Bycddess

Byage

et admin_details()
*put_admin_details()
200 senice()
delete_service()
"’add_user()
"’de\ete_user(]

adds or deletes

registers

IT Department

Ll

service

_H_>~

& scnice type
senice_name
Byscrice id
®ysorice time
®ysorice date
user_id
®ycaller id

given by

caller

‘get_user_deta\ Is()
‘put_user_deta\ Is()
*get_s arvice_detalls()
®put_service details()
®get_caller_details()
’put_c aller_details()

user

-user_id
®&user_name
Bysarvice id
®ysorvice name
~ca||er_name
By caller i

‘getiuserfdetai 15()
‘put_user_detai Is()
’get_seri vice_details()
®out_service_details()

‘cal\er_name
Wycaller id
®pscnice name
Wypsonice id
Mypuser o

user_name

®gat_caller_details()
®out_caller_details()
"get_sem ce_dstaisl()
®put_senice_details()
®get_user detsisl)
"putidetai 15({)
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&pname
age
Wyacicress
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POINT OF SALE

item
&itenn number
item name

&y-gender

By.durability
&y.date of creatiors

*add details() ®get item()
*get details() *put item()
address
&padmin number & database
name item
:address zuser
gender customer
age Bpaddress
~admin
:add user() gender
remaove user()
*add item() ®get-item-details()
*delete item() *put-item-details ()

*y pdate itemy)
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CLASS DIAGRAM FOR CAB BOOKING SERVICE

Customer

car booking system

~cust_i d
~cust_nam €
& Acicress
®&Date_of birth

contacts

*add_c ustomer_details(}
%add car_details()
‘pur_cust_details()
*put_car_details()

— - e

&y ust_id

~c ust_name

iy ar_id
car_name

~address

driver_id

~dn'ver_nam e

._f*add_passenger_details()

‘add_c ar_detail s}
‘get_c ar_details()
$ackl_driver_details()
’get_driver_details()

‘get_passenger_details()

books
1 +*
car
‘-car_id
ﬂcar_type
car_name

~date
~time

®ppassenger_name
passenger_id

Wpciiver_id

*dri\;er_name

*’get_c ar_details()
*put_c ar_details()
"'get_passenger_details()
*‘put_passenger_details()
*get_driver_detail s()
"'put_driver_detaii Is(})

manages

1.7

passenger

dla
booked by :timt :
T = Wycar_id
By ctiver id

~passenger_id

Qpassenger_name
o acklress

~from address

’get_car_details()
*put_car_details()

oot criver_details()
*put_diver_details()
‘get_passenger_details()
*’put_passenger_details()

Lakireddy Bali Reddy College of Engineering




Software Engineering Lab

Cycle-7

For each case study given earlier, Construct Interaction Diagrams in the following manner:
1) Identify the Objects participating in Communication.

2) ldentify the Messages between the objects.

3) Give numbering to messages.

4) Use Flat Sequencing or Procedural Sequencing for numbering

SEQUENCE DIAGRAM FOR ATM

c:customer ACATM D:Database

1:Insert card

I
|

5: check pinno |

2: Request validation

3:validAnvalid

4: ask to enter pin no

6 display language menu

7. select languages

8: display option menu

9: select option

10: enter amt

11: check balance

12:issue cash

13: update balance

15: collect cash

16: select for mini statement

17 : check balance

14 : updation completed u

18: send details

I

19: display details

e M S S s s s s S s R o R
SR i O o o o s s s 8 s SO s s
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COLLABORATION DIAGRAM FOR ATM

c:custom

1: Insert card
7: select languages
9: select option
10: enter amt
16: select for mini statement
—

er

-~
4: ask to enter pin no
6: display language menu
&: display cption menu
12:issue cash

15: collect cash
19: display details

3:valid/invali

18: send/dé i

2:R q-.aét validation
: check pin no

1: check balance
13: update balance
14: updation completed
17: check balance

D:Datab
__ase

SEQUENCE DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

A Sequence diagram describes interaction among classes in terms of an exchange of messages over
time. Sequence diagrams demonstrate the behavior of objects in a use case by describing the object and
messages they pass. A sequence diagram depicts the sequence of actions that occurs in a system. The
invocation of methods in each object and the order in which they are captured in a sequence diagram.
This makes sequence diagrams very useful. Sequence diagram in two dimensional in nature

Librarian Issues a book to member: Whenever a member asks for a book, the librarian checks the
availability of the book, if the book is available then the rack number of that book will be returned to
librarian. Librarian then checks the validity of the member by verifying the library card. If the member
is valid then the number of books issued to him is less than maximum allowed, books issued to him and
transaction is created. Librarian then updates the number of books issued to member and status of book

IT Department

Lakireddy Bali Reddy College of Engineering




Software Engineering Lab

L:Librarian B:Book MR:MemberRecord T:Transaction

]
! 1:Check availability of book !

2:Book Available rack no

I:MValidate Merchant

|
|
|
|
|
|
!

4:Check No Of Book Issued |

|

|

I

|

: 5:Book Can BE Issued J

I

|

I |

| |
|
:
|
|
|
|

B:<<Createx>

7:add member and book details

8:update Book Status

I
9:update Member Recorn&‘

|
|
|
|
|
|
|
|
|
|
|
|
.
0
|
|
|
|
|
|
I

COLLABORATION DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

A Collaboration diagram is an interaction diagram that emphasizes the structural organization of the
objects that send and receive messages. A collaboration diagram is very similar to a sequence diagram.
Collaboration diagram shows the objects and their association with other objects. Modeling objects in a
system and representing the association between the objects as links are easily represented in a
collaboration diagram. if you are drawing diagrams in rational rose software after drawing a sequence
diagram for an inventory management system press F5 to see the collaboration diagram. Sequence
diagrams and collaboration diagrams show the same information but sequence diagrams focus on the
temporal aspect and collaboration diagram focus on communication between the objects of the system
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MR :MemberRecord

3: Validate Merchant
4: Check No Of Book lssued

\L 5: Book Can BE Issued
9: update Member Record

L:Librarian

B: <<Createx>
7. add member and book details

VY

1: Check availability of book

\ 8: update Book Status

2: Book Available rack‘\}

TT [
ransaction B:Book

SEQUENCE DIAGRAM FOR RAILWAY TICKET RESERVATION SYSTEM (RRS)

Customer Railway Reservation ticket
- system

M 1: login \

\

\

2:enguiry }
3: enguiry }

4 ticket booked

5: booked

G: payment done

7 reserved

8. cancelled

9: ticket cancelled

10 amount refunded
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COLLABORATION DIAGRAM FOR RAILWAY TICKET RESERVATION SYSTEM

customer

1. login
2. enquiry
4: ticket booked
Custom =
-~ er 6: payment done Railway Reservation
' system
8: cancelled
10: amount :Fefunded
7
3. enquiry
5: booked
ticket 7: reserved
9: ticket cancelled
SEQUENCE DIAGRAM FOR POINT OF SALE
system item inventon sales database
| login | D D } :
[ ug\t item | | } :
| i add item ] : } :
| remove item J : | |
| | | |
: | | updtae inventry ! } :
| | \ |
! ! sale completed u u } :
\T‘ i } U sales completed ! I
| | } U U l
| | checkout | \ I
\T‘ i } I U saved |
| | } : D updtaed D
: : pay‘*nerﬂ done I
D : \ |
| | | |
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SEQUENCE DIAGRAM FOR CUSTOMER SUPPORT SERVICE OPERATIONS

admin user service caller

| create user |

list senices

(e ]

3
i -

w

D

=.

[x]

[10]
'____

provide senices

sava and update

|
b

transaction complete

—_—— ] — — — —

1
- — —

COLLABORATION DIAGRAM FOR CUSTOMER SUPPORT SERVICE OPERATIONS

1: create/de_égte user B user

admin - —— <
6: transaction complete

2ﬂf"‘Cre\a‘teJq‘_eIete service 3- |ist service

o ‘5‘ 4: provic_j'ex_ggr\)/_iﬂc:g_s_,_,

5: save and\Upa’éte\

caller
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SEQUENCE DIAGRAM FOR CAB BOOKING SERVICE

customer car cab booking passenger
system |
[ 1: logif| [ B

2: successful authentication

3: Book a cab

4: check availablility of car

6: list the passengers

6: provide availibility details

7: booking cgnfirmed

Bl manage booking

9: payment done

10: 10. Transactign successful

By =

COLLABORATION DIAGRAM FOR CAB BOOKING SERVICE

3: Book a cab
custome >
r

4:check availability of ca
7 *booking confirmed

Ospayment done
10: 10.Tr %ction successful

2: successful ;\uth

bility detai

6. provide
8: manage booking

ication

5: list the passengers

cab booking
system

- __passeng

er
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For each case study given earlier, Construct Activity Diagram in the following

ACTIVITY DIAGRAM FOR ATM

slart

insert card ';

v

anter the pin
numiar

further transactions

Imvalid Pin no
wvalid
=t the
" lype

" the

e 5
gmar¢1hﬂ insufficient balance

amount

-
Sufficient balance available

within lirmit

¢ no more transactions

collect card
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ACTIVITY DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

Check availability of book

T, 3
lelse} ,/f:ﬁsplay message "book not available’)

o

[book available]

Gsplay message "not a valid membeﬁ
i [eise] [valid member]

% Gﬁeck no of books issued to membeD

[max quota exceed]

display message "no more books can be issuecD

[elsel
Gdd student, book, issued details to transactioD

update book status

@date no of books issued to memb@
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ACTIVITY DIAGRAM FOR RAILWAY TICKET RESERVATION SYSTEM

ACTIVITY DIAGRAM-ONLINE RAILWAY RESERVATION SYSTEM

PASSENGER RALWAY DATABASE RALWAY AUTHOMTY AN

User logn

Prnt not saiable

Select payment
mode

=y |

sdect afine
bank

Pay amaourt \
: / _ /7 Veiy astomer

Awcout nuTber

fatid

[Yes]

Debit amourt

Print nwtid
user
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ACTIVITY DIAGRAM FOR POINT OF SALES

Start sale

(Enter items scan items Read upc)

get description

FirstItem

Else

create list of items

Add to the list of items

Galculate the total & taD

Authorise payment

Update inventory

give range

Print receipt

7 tockLess

< Reorder Item )

complete sale
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ACTIVITY DIAGRAM FOR CUSTOMER SUPPORT SERVICE OPERATIONS

Referral to clinic

AN

(B::rnkmg of appointment with surgenn Ord ering of diagnostic test5

<

CDnEUItﬂlIﬂI‘I with surgeon

[Operation is deemed necessary] [Otherwiss]

K Heferral far medical treatmentj

(Reglstratmn on surgical waiting Ilst Educatmn about aperatmn

T
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ACTIVITY DIAGRAM FOR CAB BOOKING SYSTEM

ACTIVITY DIAGRAM:-

!

[v..w the ..m]

Software Engineering Lab

=
N

ni [ Macro | Prime ] [ Canh I'-:mm f Dubit ]

i ‘[ll:l-l'\'u F!N.Ih-m.h] S "[Hmmﬂn- Hanas kin“n]

. -[ ui;cn.;u;'.]
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Cycle-9

For each case study given earlier, Construct State Chart Diagram
STATE CHART DIAGRAM FOR ATM

Repeat UpTo 3 Times

Insert Card Verification

Pin Valid

Search Record

Transaction State

CheckSum[Bal<=0]Deny
Choose Transaction

Process

STATE CHART DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

A State chart diagram is used to help the developers better understand any complex functionalities or
business flow of a specialized area of the system. In short, the state chart diagram depicts the dynamic
behavior of the entire system. A state chart diagram shows a state machine. State chart diagrams can be
used to graphically represent a finite state machine.

1 available: the book is available in the library and can be issued to members.
2 issued to member: Book is with member and is not available in library

State chart diagrams contain the following states.
states are librarians are :

1)Validate member

2)Issuing book

3)returning book

4)checking availability of book

5)calculating fine

6)idle
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Software Engineering Lab

Cycle-10

For each case study given earlier, Construct Component Diagram

COMPONENT DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

Component diagrams are one of the two kinds of diagrams found in modeling the physical aspects of an
object oriented system. A component diagram shows the organization and inter relationship between a
set of components. We use component diagrams to visualize the static aspect of the physical component
and their relationship and to specify their details for construction. Component diagram is essentially a
class diagram that focuses on a system’s components.
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COMPONENT DIAGRAM FOR RAILWAY RESERVATION SYSTEM

Software Engineering Lab

view classses

Home page

check availability /
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ATM COMPONENT DIAGRAM
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CUSTOMER SERVICE SUPPORT SYSTEM
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Cycle-11

For each case study given earlier, Construct Deployment

DEPLOYMENT DIAGRAM FOR LIBRARY MANAGEMENT SYSTEM

Deployment diagram is a diagram that shows the configuration of run time processing nodes and
components that live on them. The deployment diagram provides a different perspective of the
application. The deployment diagram captures the configuration of the run time element of the
application. We use deployment diagrams to model the static and dynamic view of a system.
Deployment diagrams are not only important for visualizing, specifying, and documenting embedded,
client server, and distributed systems, but also for mapping executable systems through forward and
reverse engineering

)client1
—— S library
client2 | ™ . library info system - database

— ]

Tclient3

DEPLOYMENT DIAGRAM FOR ATM

The above activity diagram starts when the customer inserts his card. He enters the pin no on the screen.
The system then verifies whether the pin number is valid. In case it is not valid the customer is asked to
re-enter the pin no. In case it is valid, the customer selects the account type he wants to use and the
option (in this case withdrawing money).The customer then enters the amount he wants to withdraw.
This is scrutinized first by checking if sufficient balance is present in the account and second if it is
within the limit. In case both satisfy, the cash is issued to the customer. The customer collects the cash.
In case he wants to further select some options, he is provided with the option to do so. If not, he
collects his card and the activity diagram stops
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DEPLOYMENT DIAGRAM FOR POINT OF SALE

application sener
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