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UNIT-2 PART-A(2 MARKS)

1. What is Object-Oriented Analysis?

Soln:-

During object-oriented analysis there is an emphasis on finding and
describing the objects or concepts in the problem domain. For example, in the
case of the flight information system, some of the concepts include Plane,
Flight, and Pilot.

2.What is Object-Oriented Design?

Soln:-

During object-oriented design (or simply, object design) there is an emphasis
on defining software objects and how they collaborate to fulfill the
requirements. The combination of these two concepts shortly known as object
oriented analysis and design.

3. Distinguish between method and message in object.

Soln:-

Methods are similar to functions, procedures or subroutines in more
traditional programming languages. Message essentially are non-specific
function calls. Method is the implementation. Message is the instruction. In an
object oriented system, a method is invoked by sending an object a message.
An object understands a message when it can match the message to a method
that has the same name as the message.

4. How to create an instance?

Soln:-

Any message can be used to create an instance, but there is a convention in
the UML to use a message named create for this purpose. «create».

The create message may include parameters, indicating the passing of initial
ues. This indicates, for example, a constructor call with parametersin Java.
5.What are the merits ofincremental model?

Soln:-

The incremental model can be adopted when there are less number of people
involved in the project. Technical risks can be managed with each increment.
For a very small time span, at least core product can be delivered to the
customer.




6. What is meant by link?
Soln:-A link is a connection path between two objects; it indicates some form
of navigation and visibility between the objects is possible. More formally, a
link is an instance of an association. For example, there is a link or path of
navigation from a Register to a Sale, along which messages may flow, such as
the make 2 Payment message.
7. What is meant by Messages?
Soln:-Each message between objects is represented with a message
expression and small arrow indicating the direction of the message. Many
messages may flow along this link. A sequence number is added to show the
sequential order of messages in the current thread of control.
8. What is a scenario?
Soln:-A scenario is a specific sequence of actions and interactions between
actors and the system; it is also called a use case instance. It is one particular
story of using a system, or one path through the use case; for example, the
scenario of successfully purchasing items with cash, or the scenario of failing
to purchase items because of a credit payment denial.
9. What is the UML?
Soln:-The Unified Modelling Language is a visual language for specifying,
constructingand documenting the artifacts of systems.
10. List out various states in concurrent deployment model activities?
Soln:-

e Awaiting changes

e None state

e Underdevelopment

e Done

e Underreview
11. What is relationship and difference between 0OA and O0OD?
Soln:-
In general, the primary difference between the OOA models and the OOD
models is the higher level of abstraction for OOA objects and their relations.
Object-oriented design (OOD) is the process of using an object-oriented
methodology to design a computing system or application.




12. What is OOAD System ?
Soln:-A System is used to define the scope of the use case and drawn as a
rectangle. This is an optional element but useful when you are visualizing
large system. A set of elements organized to achieve certain objectives form a
system. Systems are often divided into subsystems and described by a set of
models.
13. Define Package
Soln:-

The Package is another optional element that is extremely useful in complex
diagrams. S similar to class diagram, packages are used to group together use
cases.

Customer

+ Personal_Details
Customer + Account_Details
+ Loan_Details

(a) (b)

14. What is meant by process model?
Soln:-
A Process Model is used to describe business activities and their relationships.
Process Models are graphical representations of existing or planned
processes and are excellent resources for understanding what functions are
performed and how those functions interact.
15. Whatis a scenario?
Soln:-
Scenario is a description of a specified sequence of actions. It depicts the
behaviour of objects undergoing a specific action series. The primary
scenarios depict the essential sequences and the secondary scenarios depict
the alternative sequences.
16. What is meantby OOA Services?
Soln:-

It means defining the operations of the classes. This is done by identifying
the object states and defining services such as create, access,
connect,calculate, monitor and external system and so on.




17. What are the three ways and perspectives to Apply UML?

Soln:-UML as sketch, UML as blueprint, UML as programming language
Perspectives, Conceptual perspective, Specification (software) perspective,
Implementation (Software) perspective.

18. What is message passing with example?

Soln:-Web browsers and web servers are examples of processes that
communicate by message-passing. A URL is an example of referencing a
resource without exposing process internals. A subroutine call or method
invocation will not exit until the invoked computation has terminated.

19. What is collobaration diagram?

Soln:- A collaboration diagram, also called a communication diagram or
interaction diagram, is an illustration of the relationships and interactions
among software objects.

20. List the relationships used in class diagram?

Soln:-

Generalization(class to class)

Association (object to object)

Aggregation (object to object)

Composition (object to object)

21. Mention the Interface and Domain Layer Responsibilities.

Soln:- The Ul layer should not have any domain logic responsibilities. It
should only be responsible for user interface tasks, such as updating widgets.
The Ul layer should forward requests for all domain-oriented tasks on to the
domain layer, which is responsible for handling them.

22. What is UML?

Soln:-

The Unified Modeling Language is a visual language for specifying,
constructingand documenting the artifacts of systems.

23. Define Requirements and mention its types.

Soln:-Requirements are capabilities and conditions to which the system and
more broadly, the project must conform.

1. Functional

2. Reliability

3.Performance 4.Supportability




24. What is meant by System Sequence Diagrams?
Soln:-A system sequence diagram (SSD) is a picture that shows, for a
particular scenario of a use case, the events that external actors generate their
order, and inter-system events. All systems are treated as a black box; the
emphasis of the diagram is events that cross the system boundary from actors
to systems.
25. What is meant by System Behaviour?
Soln:-System behaviour is a description of what a system does, without
explaining how it does it. One Part of that description is a system sequence
diagram.
26. What is interaction diagram?Mention its types?
Soln:-Interaction diagrams are models that describe how a group of objects
collaborate in some behaviour - typically a single use-case
They are two types
1.Interaction sequence diagram
2.Interaction collobaration diagram
27.An SRS is traceable ?comment?
Soln:-
An SRS is correct if, and only if, every requirement stated therein is one that
the software shall meet. Traceability makes this procedure easier and less
prone to error.
28. What are the different sources of requirements in the system?
Soln:-

e Goal

e Domain Knowledge

e System Stakeholders

e The Operational Environment

e Organizational Environment




UNIT -2 PART-B & PART-C (13 AND 15 Marks)

1.Discuss elaborately the COAD and Yourdan method. (15)

Soln:-

1.Architecture

v" The identification of objects and classes is a crucial task in object-oriented
analysis and design, but many techniques ignore this issue.

v’ A different approach is to use a method such as OOA as the first part of the
design process and then to use another object-oriented design method for the
later parts of the process.

v" 00A helps designers identify the detailed requirements of their software,
rather than how the software should be structured or implemented.

v' It aims to describe the existing system and how it operates, and how the
software system should interact with it. One of the claims of OOA is that it
helps the designer to package the requirements of the system in an
appropriate manner (for object-oriented systems) and to reduce the risk of
the software failing to meet the customer's requirements.

v' In effect, O0A helps to build the Object Model that we look at in more detail
when we look at OMT.

2.Method:-

There are five activities within OOA which direct the analyst during the
analysis process:

* Finding classes and objects in the domain.

» [dentifying structures (amongst those classes and objects). Structures are
Relationships such as is-a and part-of.

« [dentifying subjects (related objects).

 Defining attributes (the data elements of the objects).

 Defining services (the active parts of objects that indicate what the object
does).

v These are not sequential steps. As information becomes available, the
analyst performs the appropriate activity.

v' The intention is that analysts can work inwhatever way the domain experts
find it easiest to express their knowledge.

v Thus,analysts may go deeper into one activity than the others as the domain
expertsprovide greater information in that area.




v Equally, analysts may jump around betweenactivities, identifying classes
one minute and services the next.

3.Deliverable:-

v’ Coad and Yourdon propose a model, or architecture, for an object-oriented
system that is partitioned “horizontally” into layersand “vertically"
into components, as shown in the following figure (which approximates Figure
2.4, on page 26 of Coad and Yourdon's Object-Oriented Design).
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4.Layers

Coad and Yourdon recommend use of the same set of layers for a design as
they do for a class diagram in their object-oriented analysis:

« Subject Layer

« Class & Object Layer
o Structure Layer

« Attribute Layer

« Service Layer

v" As for object-oriented analysis (and the class diagram developed during it),
the subject layer would show the subjects included in the system, the “class &
object’ layer would show the system's classes and objects, the structure layer
would display the system's generalization-specialization and whole-
partstructures, the attribute layer would show attributes and instance
connection, and, finally, the service layer would display services and message
connections.

v Coad and Yourdon recommend the use of a CASE tool that would allow you
to select which layers you wish to see, when viewing the model of the system
that's being developed.




5.Components

v' Coad and Yourdon recommend that an object-oriented system include
aproblem domain component, ahuman interaction component, atask
management component, and adata management component. Each is
described below.

a.Problem Domain Component

The problem domain component includes the “problem domain" classes that
were identified during object-oriented analysis.

b.Human Interaction Component

Coad and Yourdon assume that a graphical user interface will be used for the
system that's to be developed. Their “human interaction" component includes
classes for windows and their components. You should be able to use (and
customize) classes from a “Graphical User Interface" class library, in order to
develop many of the classes needed for this component of your system.

c.Task Management Component

A task can be defined as a process, or a “stream of activity." Certain kinds of
systems require multiple tasks, including (but not limited to) systems that
need to monitor or control multiple devices simultaneously, systems with
certain kinds of user interfaces, and systems that can be used by multiple
users, simultaneously.

Coad and Yourdon give a small set of properties or types of tasks that can be
used to identify the services that their classes must provide, and provide a
very simple “template' (or pattern) for a task management subsystem,
consisting of a whole-part structure, showing that a “Task Coordinator"
object has zero or more “Task'' objects as components, and can send
messages to them.

d.Data Management Component

The data management component “provides the infrastructure for the storage
and retrieval of objects from a data management subsystem." It might provide
an interface with a relational or object-oriented data base system.

Coad and Yourdon give a small amount of information for the design of this
component, assuming that a “flat file" system will be used for storage, that a
relational data base package will be used, and, finally, under the assumption
that an object-oriented data base package will be used.




2.Discuss Object Oriented Design(OOD/Booch) Method indetail (7)
Soln:-

The Booch method is a method for object-oriented software development. It
is composed of an object modelling language an iterativev object-oriented
development process, and a set of recommended practices. The method was
authored by Grady Booch when he wasv working for Rational Software
(acquired by IBM), published in 1992 and revised in 1994. It was widely used
in software engineering for object-orientedv analysis and design and
benefited from ample documentation and supporttools.

Deliverable:-

We have found great value in building models that are focused upon the
"things" we find, in the problem space, forming what we refer to as an object-
oriented decomposition is shown in Fig.

Object-oriented analysis and design is the method that leads us to an object-
oriented decomposition. By applying object-oriented design, we create
software that is resilient to change and written with economy of expression.
We achieve a greater level of confidence in the correctness of our software
through an intelligent separation of its state space. Ultimately,

we reduce the risks that are inherent in developing complex software
systems.

Dynamic model
Static model

Class structure

Logical model
Object structure

Module architecture

FPhysical model
Process architecture

Figure . The Models of Object-Oriented Development

Because model building is so important to the systems, object-oriented
development offers a rich describe in Figure. The models of object-oriented
analysis and design reflect the importance of explicitly capturing both the
class and object hierarchies of the system under design. These models also
cover the spectrum of the important design decisions that we must consider
in developing a complex system, and so encourage us to craft implementations
that embody the five attributes of well-formed complex systems.




3. Explain Hierarchical Object Oriented Design (HOOD) in detail
(6)

Soln:-

v HOOD is a method of hierarchical decomposition of the design into
software units based on identification of objects, classes and operations
reflecting problem domain entities or more abstract objects related to digital
programming entities.

v’ Itis intended for the Architectural Design, Detailed Design and coding for
software to be developed in programming languages such as Ada, C, or
FORTRAN, as well as in object oriented languages such as C++, Ada95 or Eiffel.
v The HOOD method comprises textual and associated diagrammatic
representations allowing formal refinement, automated checking, user
customizable documentation generation and target language source code
generation.

v' HOOD is thus the method of choice for large, long-lived projects where
reuse, reliability and maintainability are key issues.

v" The UML wave has hidden the HOOD methods, but many UML profiles have
borrowed the best of HOOD (HRT-UML, AADL).

4. Discuss in brief the different steps used in constructing
object modeling analysis phase of OMT technology. (13)
Soln:-

Object Modelling Technique (OMT) is real world based modelling
approach for software modelling and designing. It was developed basically as
a method to develop object-oriented systems and to support object-oriented
programming. It describes the static structure of the system.

Object Modelling Technique is easy to draw and use. It is used in many
applications like telecommunication, transportation, compilers etc. It is also
used in many real world problems. OMT is one of the most popular object
oriented development techniques used now-a-days. OMT was developed
by James Rambaugh.

Purpose of Object Modelling Technique:
« To test physical entity before construction of them.
« Tomake communication easier with the customers.




To presentinformation in an alternative way i.e. visualization.
To reduce the complexity of software.
To solve the real world problems.

1. Object Modelling Technique’s Models:
There are three main types of models that has been proposed by OMT:

1.

Object Model:

Object Model encompasses the principles of abstraction, encapsulation,
modularity, hierarchy, typing, concurrency and persistence. Object Model
basically emphasizes on the object and class. Main concepts related with
Object Model are classes and their association with attributes. Predefined
relationships in object model are aggregation and generalization (multiple
inheritance).

. Dynamic Model:

Dynamic Model involves states, events and state diagram (transition
diagram) on the model. Main concepts related with Dynamic Model are
states, transition between states and events to trigger the transitions.
Predefined relationships in object model are aggregation (concurrency)
and generalization.

. Functional Model:

Functional Model focuses on the how data is flowing, where data is stored
and different processes. Main concepts involved in Functional Model are
data, data flow, data store, process and actors. Functional Model in OMT
describes the whole processes and actions with the help of data flow
diagram (DFD).

2.Phases of Object Modeling Technique:
OMT has the following phases:

1.

2.

Analysis:

This the first phase of the object modeling technique. This phase involves
the preparation of precise and correct modelling of the real world
problems. Analysis phase starts with setting a goal i.e. finding the problem
statement. Problem statement is further divided into above discussed three
modelsi.e. object, dynamicand functional model.

System Design

This is the second phase of the object modeling technique and it comes after
the analysis phase. It determines all system architecture, concurrent tasks and




data storage. High level architecture of the system is designed during this

phase.

3. Object Design:
Object design is the third phase of the object modelling technique and after
system design is over, this phase comes. Object design phase is concerned
with classification of objects into different classes and about attributes and
necessary operations needed. Different issues related with generalization
and aggregation are checked.

4. Implementation:
This is the last phase of the object modeling technique. It is all about
converting prepared design into the software. Design phase is translated
into the Implementation phase.

5. What is requirements elicitation? Explain various activities
performed in it with watch system that facilitates to set time
and alarm as an example? (15)
Soln:-

Requirements elicitation is perhaps the most difficult, most error-prone and
most communication intensive software development. It can be successful
only through an effective customer-developer partnership. It is needed to
know what the usersreally need.

When the requirements sources have been identified the requirements
engineer can start eliciting requirements from them. It also means
requirementdiscovery.

The elicitation is not a passive activity and that even if cooperative and
articulate stakeholders are available, the requirements engineer has to work
hard to elicit the right information is shown in fig.
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There are a number of requirements elicitation methods are listed below
1. Interviews
2. Brainstorming Sessions
3. Facilitated Application Specification Technique (FAST)
4. Quality Function Deployment (QFD)
5. Use Case Approach
The success of an elicitation technique used depends on the maturity of the
analyst, developers, users and the customer involved.
1. Interviews:
v’ Objective of conducting an interview is to understand the customer’s
expectations from the software.
v’ It is impossible to interview every stakeholder hence representatives from
groups are selected based on their expertise and credibility.
v' Interviews maybe be open ended or structured.
1. In open ended interviews there is no pre-set agenda. Context free
questions may be asked to understand the problem.
2. In structured interview, agenda of fairly open questions is prepared.
Sometimes a proper questionnaire is designed for the interview.
2. Brainstorming Sessions:

v’ Itis a group technique

v' It is intended to generate lots of new ideas hence providing a platform
to share views

v" A highly trained facilitator is required to handle group bias and group
conflicts.

v Everyideais documented so that everyone can see it.

v Finally a document is prepared which consists of the list of
requirements and their priority if possible.

3. Facilitated Application Specification Technique:

v' It's objective is to bridge the expectation gap - difference between what
the developers think they are supposed to build and what customers
think they are going to get.

v A team oriented approach is developed for requirements gathering.

v’ Each attendee is asked to make a list of objects that are

1. Part of the environment that surrounds the system




2.Produced by the system
3.Used by the system

v’ Each participant prepares his/her list, different lists are then combined,
redundant entries are eliminated, team is divided into smaller sub-
teams to develop mini-specifications and finally a draft of specifications
is written down usingall the inputs from the meeting.

4. Quality Function Deployment:- In this technique customer satisfaction is
of prime concern, hence it emphasizes on the requirements which are
valuable to the customer. The three types of requirements are

e Normal requirements - In this the objective and goals of the proposed
software are discussed with the customer.

o Expected requirements - These requirements are so obvious that the
customer need not explicitly state them. Example - protection from
unauthorised access.

o Exciting requirements - It includes features that are beyond
customer’s expectations and prove to be very satisfying when present.
Example - when an unauthorised access is detected, it should backup
and shutdown all processes.

The major steps involved in this procedure are -

1. Identify all the stakeholders, eg. Users, developers, customers etc

2. List out all requirements from customer.

3.A valueindicating degree of importance is assigned to each requirement.
4.1n the end the final list of requirements is categorised as —

v" Itis possible to achieve

v" It should be deferred and the reason for it

v’ Itis impossible to achieve and should be dropped off

5. Use Case Approach:

v' This technique combines text and pictures to provide a better
understanding of the requirements.

v" The use cases describe the ‘what’, of a system and not ‘how’. Hence they
only give a functional view of the system.

v" The components of the use case design includes three major things -
Actor, Use cases, use case diagram.




(i). Actor - It is the external agent that lies outside the system but interacts
with it in some way. An actor maybe a person, machine etc. It is represented
as a stick figure. Actors can be primary actors or secondary actors.

e Primary actors - It requires assistance from the system to achieve a

goal.

e Secondary actor - It is an actor from which the system needs

assistance.

(ii). Use cases - They describe the sequence of interactions between
actors and the system. They capture who(actors) do what(interaction) with
the system. A complete set of use cases specifies all possible ways to use the
system.

(iii). Use case diagram - A use case diagram graphically represents what
happens when an actor interacts with a system. It captures the functional
aspect of the system.

e Astick figure is used to representan actor.

e Anovalis used to representa use case.

e A line is used to represent a relationship between an actor and a use

case

6. Consider your watch as a system and set the time 2 minutes
ahead. Write down each interaction between you and your
watch as a scenario. Record all interactions, including any
feedback the watch provides you. (6)

Soln( Requirements Elicitation) :-

This scenario could be written using any watch. Below is an example of a
watch with a digital display and two buttons. Any solution should be detailed

enough that an ignorant user can execute the scenario with somebody else’s
watch.

Scenario name setWatchZMinutesAhead
Participating actor mnmstances allen:wWatchOwner

Flow af evenis The watchOwner presses both watch battons simmltaneously.

The watch enters “set ime” mode and indicates this by blinking the hour digits
The WatchOwner presses the left button once.

The watch stops blinking the hour digits and starts blinking the mimites.

The WatchOwner presses the right button twice.

The watch Increments the minutes by two.

The watchOwner presses both buttons simultaneously.

The watch stops blinking

00 U e WL




7.What is SRS? Explain in detail about various component of an
SRS. (13)

Soln:-

v SRS is a document created by system analyst after the requirements are
collected from various stakeholders.SRS defines how the intended software
will interact with hardware, external interfaces, speed of operation, response
time of system, portability of software across various  platforms,
maintainability, speed of recovery after crashing, Security, Quality, Limitations
etc.

v The requirements received from client are written in natural language. It is
the

responsibility of system analyst to document the requirements in technical
language so that they can be comprehended and useful by the software
developmentteam.

v" SRS should come up with following features:

e User Requirements are expressed in natural language.

e Technical requirements are expressed in structured language, which is

used inside the organization.

e Design description should be written in Pseudo code.

¢ Format of Forms and GUI screen prints.

¢ (Conditional and mathematical notations for DFDs etc.

v' The output of the requirements phase of the software development
process is Software Requirements Specification (SRS) (also known as
requirements document).

v This document lays a foundation for software engineering activities and
is created when entire requirements are elicited and analyzed.

v SRS is a formal document, which acts as a representation of software
that enables the users to review whether it (SRS) is according to their
requirements. In addition, it includes user requirements for a system as
well as detailed specifications of the system requirements.

v IEEE defines software requirements specification as, 'a document that
clearly and precisely describes each of the essential requirements




(functions, performance, design constraints and quality attributes) of
the software and the external interfaces.

v' Each requirement is defined in such a way that its achievement can be
objectively verified by a prescribed method, for example, inspection,
demonstration, analysis or test." Note that requirements specification
can be in the form of a written document, a mathematical model, a
collection of graphical models, a prototype, and so on.

v’ Essentially, what passes from requirements analysis activity to the
specification activity is the knowledge acquired about the system.

v" The need for maintaining a requirements document is that the modeling
activity essentially focuses on the problem structure and not its
structural behaviour.

v" While in SRS, performance constraints, design constraints, and standard
compliance recovery are clearly specified. This information helps in
developinga proper design of the system.

v’ Various other purposes served by SRS are listed below.

1. Feedback: Provides a feedback, which ensures to the user that the
organization (which develops the software) understands the issues or
problems to be solved and the software behaviour necessary to address those
problems.

2. Decompose problem into components: Organizes the information and
divides the problem into its component parts in an orderly manner.

3. Validation: Uses validation strategies applied to the requirements to
acknowledge that requirements are stated properly.

4. Input to design: Contains sufficient detail in the functional system
requirements to devise a design solution.

5. Basis for agreement between the user and the organization: Provides a
complete description of the functions to be performed by the system. In
addition, it helps the users to determine whether the specified requirements
are accomplished.

6. Reduce the development effort: Enables developers to consider user
requirements before the designing of the system commences. As a result,
'rework’ and inconsistencies in the later stages can be reduced.




7. Estimating costs and schedules: Determines the requirements of the
system and thus enables the developer to have a 'rough’ estimate of the total
cost and schedule of the project.

v SRS is used by various individuals in the organization. System customers
need SRS to specify and verify whether requirements meet the desired needs.
In addition, SRS enables the managers to plan for the system development
processes.

v System engineers need a requirements document to understand what
system is to be developed. These engineers also require this document to
develop validation tests for the required system. Lastly, requirements
document is needed by system maintenance engineers to use the requirement
and the relationship between its parts.

8.What are the Characteristics and Structure of SRS? (13)
Soln:-
1.Characteristics of SRS

v Software requirements specification should be accurate, complete,
efficient, and of high quality, so that it does not affect the entire project
plan.

v" An SRS is said to be of high quality when the developer and user easily
understand the prepared document. Other characteristics of SRS are
discussed below.

1. Correct: SRS is correct when all user requirements are stated in the
requirements document. The stated requirements should be according to the
desired system. Correctness ensures that all specified requirements are
performed correctly.

2. Unambiguous: SRS is unambiguous when every stated requirement has
only one interpretation. This implies that each requirement is uniquely
interpreted.

3. Complete: SRS is complete when the requirements clearly define what the
software is required to do. This includes all the requirements related to
performance, design and functionality.

4.Ranked for importance/stability: All requirements are not equally
important, hence each requirement is identified to make differences among




other requirements. For this, it is essential to clearly identify each
requirement.

5. Modifiable: The requirements of the user can change, hence requirements
document should be created in such a manner that those changes can be
modified easily, consistently maintaining the structure and style of the SRS.

6. Traceable: SRS is traceable when the source of each requirement is clear
and facilitates the reference of each requirement in future. For this, forward
tracing and backward tracing are used.Forward tracing implies that each
requirement should be traceable to design and code elements. Backward
tracing implies defining each requirement explicitly referencing its source.

7. Verifiable: SRS is verifiable when the specified requirements can be
verified with a cost effective process to check whether the final software
meets those requirements. The requirements are verified with the help of
reviews. Note that unambiguity is essential for verifiability

Consistent: SRS is consistent when the subsets of individual requirements
defined do not conflict with each other. For example, there can be a case when
differentrequirements can use different terms to refer to the same object.
There can be logical or temporal conflicts between the specified requirements
and some requirements whose logical or temporal characteristics are not
satisfied.

2.Structure of SRS

v The requirements document is devised in a manner that is easier to
write, review, and maintain.

v’ Itis organized into independent sections and each section is organized
into modules or units. It is important to develop the document in the
prescribed manner. For this, certain guidelines are followed while
preparing SRS. These guidelines are listed below.

¢ Functionality: It should be separate from implementation.

e Analysis model: It should be developed according to the desired
behaviour of a system. This should include data and functional response
of a system to various inputs given to it.

e Cognitive model: It should be developed independently of design or
implementation model. This model expresses a system as perceived by
the users.




e The content and structure of the specification: It should be flexible
enough to accommodate changes.
e Specification: It should be robust. That is, it should be tolerant towards
incompleteness and complexity.
The information to be included in SRS depends on a number of factors, for
example, the type of software being developed and the approach used in its
development. If software is developed using the iterative development
process, the requirements document will be less detailed as compared to that
of the software developed for critical systems. This is because specifications
need to be very detailed and accurate in these systems.

9.Case Studies on SRS document for Library Management
System (13)
Soln:-

1.INTRODUCTION

With the increase in the number of readers, better management of libraries
system is required. The Library management system focuses on improving the
management of libraries in a city or town.

The Integrated Library Management system provides you the ease of issuing,
renewing, or reserving a book from an library within your town through your
phone.

The Integrated Library Management system is developed on the android
platform which basically focuses on issuing, renewing and reserving a book.
1.1. PURPOSE:-

The purpose of the project is to maintain the details of books and library
members of different libraries. The main purpose of this project is to maintain
a easy circulation system between clients and the libraries, to issue books
using single library card, also to search and reserve any book from different
available libraries and to maintain details about the user (fine, address, phone
number). The user can check all these features from their home.

1.2 SCOPE

Manually updating the library system into an android based application so
that the user can know the details of the books available and maximum limit
on borrowing from their computer and also through their phones.




The ILM System provides information's like details of the books, insertion of
new books, deletion of lost books, limitation on issuing books, fine on keeping
a book more than one month from the issued date.

Also user can provide feedback for adding some new books to the library.
1.3 Definition, Acronyms, Abbreviation:
JAVA -> platform independence

SQL -> Structured query Language
DFD -> Data Flow Diagram

CFD -> Context Flow Diagram
ER -> Entity Relationship

IDE -> Integrated Development Environment

SRS -> Software Requirement Specification

2. OVERALL DESCRIPTION

2.1 PRODUCT PRESPECTIVE:-

The proposed Library Management System will take care of the current book
detail at any point of time. The book issue, book return will update the current
book details automatically so that user will get the update current book
details. 2.2. SOFTWARE REQUIREMENT

Front end:

o Android developer tool

o Advance java

Back end:

o MySQL

2.3. HARDWARE REQUIREMENT

Android version

2.3 ginger bread (minimum, android user’s)

2GBram

1.2 GHz processor

Intel i5

Windows 7/8/8.1/10

2.3. USER CHARACTERSTICS

We have 3 levels of users:




User module: In the user module, user will check the availability of the books.
v' Issue book
v Reserve book
v Return book
v" Fine details
Library module:
v' Add new book
v" Remove books
v Update details of book
Administration module:
The following are the sub module in the administration module:
v' Register user
v Entry book details
v Bookissue
2.4. CONSTRAINTS
Any update regarding the book from the library is to be recorded to have
update & correct values, and any fine on a member should be notified as soon
as possible and should be correctly calculated.
2.5. Assumptions and Dependencies
The product needs following third party applications for the development of
the project:
Android Studio (for development of android based applications)
Netbeans
Photoshop (for editing layouts, icons, buttons, etc)

3. SPECIFIC REQUIREMENTS:

3. 1. FUNCTIONAL REQUIREMENTS

R.1:Register:-
Description : First the user will have to register/sign up. There are
two different type of users.
The library manager/head : The manager have to provide details
about the name of library, address, phone number, email id.
Regular person/student : The user have to provide details about
his/her name of address, phone number, email id.

R.1.1: Sign up




Input: Detail about the user as mentioned in the description.
Output: Confirmation of registration status and a membership number
and password will be generated and mailed to the user.
Processing: All details will be checked and if any error are found then
an error message is displayed else a membership number and password
will be generated.

R.1.2: Login
Input: Enter the membership number and password provided.
Output : User will be able to use the features of software.

R.2 : Manage books by user.
R.2.1: Books issued.
Description: List of books will be displaced along with data of return.
R.2.2: Search
Input : Enter the name of author's name of the books to be issued.
Output : List of books related to the keyword.
R.2.3 : Issues book
State : Searched the book user wants to issues.
Input : click the book user wants.
Output : conformation for book issue and apology for failure in issue.
Processing : if selected book is available then book will be issued else
error will be displayed.
R.2.4 : Renew book
State : Bookis issued and is about to reach the date of return.
Input : Select the book to be renewed.
Output : conformation message.
Processing:
If the issued book is already reserved by another user then error
message will be send and if not then conformation message will be
displayed.
R.2.5: Return
Input:; Return the book to the library.
Output : The issued list will be updated and the returned book will be
listed out.
R.2.6: Reserve book:-




Input : Enter the details of the book.
Output : Book successfully reserved.
Description : If a book is issued by someone then the user can reserve
it ,so that later theuser can issue it.

R.2.7: Fine
Input : check for the fines.
Output : Details about fines on different books issued by the user.
Processing : The fine will be calculated, if it crossed the date of return
and the user did not renewed if then fine will be applied by Rs 10 per
day.

R.3 Manage book by librarian

R.3.1 Update details of books

R.3.1.1 Add books
Input : Enter the details of the books such as names ,author ,edition,
quantity.
Output : confirmation of addition.

R.3.1.2 Remove books

Input : Enter the name of the book and quantity of books.

Output : Update the list of the books available.

3.2. Software system Attribute

Usability Requirement

The system shall allow the users to access the system from the phone using
android application. The system uses a android application as an interface.
Since all users are familiar with the general usage of mobile app, no special
training is required. The system is user friendly which makes the system easy.
Availability Requirement

The system is available 100% for the user and is used 24 hrs a day and 365
days a year. The system shall be operational 24 hours a day and 7 days a
week.

Efficiency Requirement:-Mean Time to Repair (MTTR) - Even if the system
fails, the system will be recovered back up within an hour or less.

e Accuracy




The system should accurately provide real time information taking into
consideration various concurrency issues. The system shall provide 100%
access reliability.

Performance Requirement:- The information is refreshed depending upon
whether some updates have occurred or not in theapplication. The system
shall respond to the member in not less than two seconds from the time of
therequest submittal. The system shall be allowed to take more time when
doing large processing jobs.Responses to view information shall take no
longer than 5 seconds to appear on the screen.

 Reliability Requirements:-

The system has to be 100% reliable due to the importance of data and the
damages that can be caused byincorrect or incomplete data. The system will
run 7 days a week, 24 hours a day.

10. Identify entity ,interface and Control classes and
relationship, attributes and operations amongst classes
for return book use case in Library Management System

(8)

Soln:-

In the return book usecase, three entity classes, two control classes and one
interface class will be required. The summary of classes identified is given
table 5.3 and they are diagrammatically depicited in Fig 5.6
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The Relationships amongst classes in ‘return book’ usecase are shown in
Fig5.17 and these rela tionships are summarized in Table 5.6
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Figure 5.17 Relationships between classes in ‘returmn book’ use case.

Table 5.6 Summary of relationships shown in Figure 5.17

Sending class Receiving class Relationship
BarcodeReader ReturnBookInterface Bidirectional Association
ReturnBookInterface ReturnBookController Bidirectional Association
ReturnBookController Book Bidirectional Association

ReturnBookController Transaction
ReturnBookConLroller Member

Bidirectional Association

Bidirectional Association

Book Transaction Bidirectional Association
Member Transaction Bidirectional Association
FineCalculator ReturnBookController Composition
FineCalculator FineStatus Aggregation




The Transaction class and Member class are further refined when the return
book use case is considered. The Transaction class consist of expectedDOR
and actulalDOR as attributes. A new class FineStatus is added that keeps
record of the fine and status of the fine,if any, that is paid by student.

The fineCalculator control class temporarily calculates the fine, stores it in the
FineStatus class and sends it to the Transaction class.

11. Define Event, State and Transition and discuss preparation
of State chart diagram with example? (13)
Soln:-

Event

An eventis an occurrence of a stimulus that can trigger a state change and that
is relevant to the object or to an application.

State

All objects will have a state in a system. The current state of an object is a
result of the events that have occurred to the object, and is determined by the
current value of the object's attributes and the links that it has with other
objects. Some attributes and links of an object are significant for the
determination of its state while others are not.

Transition

Movement from one state to another is called a transition, and is triggered by
an event

Preparation of State chart diagram

The preparation of a state chart from a set of interaction diagrams using this
behavioural approach has the following sequence of steps.

1. Examine all interaction diagrams that involve each class that has heavy
messaging.

2. Identify the incoming messages on each interaction diagram that may
correspond to events. Also identify the possible resulting states.
3.Documentthese events and states on a state chart.

4. Elaborate the state chart as necessary to cater for additional interactions as
these become evident, and add any exceptions.

5.Develop any nested state charts if already identified.




6. Review the state chart to ensure consistency with use cases. In particular,
check that any constraints that are implied by the state chart are appropriate.

7. Iterate steps 4, 5 and 6 until the state chart captures the necessary level of
detail.

8. Check the consistency of the state chart with the class diagram, with
interaction diagrams and with any other state charts.

Example

mant rara 8 # . " 1% - ' . . nt » a
paymentreceived(payment)| paymenidue - payme erg

archiveCampaign() / unassignStaff{), UnassignManager

12. For any scenario draw the use case diagram in detail and
explain. Define use case diagrams. (6)

Soln:-

A use case diagram describes how a system interacts with outside actors. It
is a graphical representation of the interaction among the elements and
system. Each use case representation a piece of functionality that a system
provides to its user. Use case identifies the functionality of a system.

A use case diagram contains four components:-

e The boundary, which defines the system of interest in relation to the world
around it.




e The actors, usually individuals involved with the system defined according
to their roles.

» The use cases, which the specific roles are played by the actors within and
around the system.

 The relationships between and among the actors and the use cases.
Purpose:

e The main purpose of the use case diagram is to capture the dynamic aspect
of a system. Use case diagram shows, what software is suppose to do from
user point of view. It describes the behavior of system from user’s point. It
provides functional description of system and its major processes.

* Use case diagram defines the scope of the system you are building.

When to Use: Use Cases Diagrams

e Use cases are used in almost every project. They are helpful in exposing
requirements and planning the project.

e During the initial stage of a project most use cases should be defined.

Use case diagram of an order management system

Use cases
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Figure: Sample Use Case diagram




13. For any scenario draw the class diagram in detail and

explain.
Soln:-
 The class diagram is a static diagram.

(7)

* A class model captures the static structure of a system by characterizing the
objects in the system, the relationship between the objects, and the attributes

and operations for each class of objects.

 The class diagram can be mapped directly with object oriented languages.

e Class diagram provide a graphical notation for modeling classes and their

relationship.

Purpose

 Analysis and design of the static view of an application.

* Describe responsibilities of a system.

 Base for componentand deployment diagrams.

When to use: Class Diagram

e Useful for Forward and Reverse engineering.

e (Class diagrams are useful both for abstract modeling and for designing

actual programs.

e Developer uses class diagram for implementation decision.

Sample Class Diagram
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14. For any scenario draw the state chart/ state machine
diagram in detail and explain (6)

Soln:-

o A state diagram is a graph in which nodes correspond to states and
directed arcs correspond to transitions labeled with event names.

e A state diagram combines states and events in the form of a network to
model all possible object states during its life cycle, helping to visualize how
an object responds to different stimuli.

A state diagram is a graph whose nodes are states and whose directed arcs
are transitions between states. A state diagram specifies the state sequence
caused by event sequence.

Purpose

e The state model describes those aspects of objects concerned with time and
the sequencing of operations events that mark changes, states that define the
context for events, and the organization of events and states.

o They are used to give an abstract description of the behaviour of a system.
It provides direction and guidance to the individual counties within the states.

@ It specifies the possible states, what transitions are allowed between
states. It describes the common behaviour for the objects in a class and each
object changes its behaviour from one state to another.

Sample State Diagram
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When to use: State Diagram

o They are perfectly useful to model behaviour in real time system. Each state
represents a named condition during the life of an object during which it
satisfies some condition or waits for some event.

o It determines how objects of that class react to events. For each object
state, it determines what actions the object will perform when it receives an
event.

15. For any scenario draw the interaction diagram in detail and
explain. (7)

Soln:-

This interactive behaviour is represented in UML by two diagrams known as

e Sequence Diagram

e Collaboration Diagram

1. SEQUENCE DIAGRAM (INTERACTION DIAGRAM)

Introduction

e Sequence diagrams model the dynamic aspects of a software system. The
emphasis is on the “sequence” of messages rather than relationship between
objects.

A sequence diagram maps the flow of logic or flow of control within a usage
scenario into a visual diagram enabling the software architect to both
document and validate the logic during the analysis and design stages.
Sequence diagrams provide more detail and show the message exchanged
among a set of objects over time.

Purpose

e The main purpose of this diagram is to represent how different business
objects interact.

A sequence diagram shows object interactions arranged in time sequence.

e [t depicts the objects and classes involved in the scenario and the sequence
of messages. Exchanged between the objects needed to carry out the
functionality of the scenario.

When to use: Sequence Diagram :- Sequence diagram can be a helpful
modeling tool when the dynamic behavior of objects needs to be observed in a




particular use case or when there is a need for visualizing the “big picture of
message flow”.

e A company’s technical staff could utilize sequence diagrams in order to
document the behavior of a future system.

e The second interaction diagram is collaboration diagram. It shows the object
organization as shown below. Here in 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 where
as the collaboration diagram shows the object organization.
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2. COLLABORATION DIAGRAM (INTERACTION DIAGRAM)

The second interaction diagram is collaboration diagram. It shows the
object organization as shown below. Here in collaboration diagram the
method call sequence is indicated by some numbering technique as shown
below.

e 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 where as the collaboration diagram shows the object
organization.

Collaboration diagram of an otder managome nt sy stem

Initialization
|
v _~ Obpect _ Sequence number
[Customer* S
j i % ""do'd"“ Note: Sequence Is indicated by
numbering the messages/mothod calls
J?!dfﬂ

" 2:confirm() «———— Message

[SpecialOrder—=z 3:dispaten()
| l \‘SeI!-Dclegoﬂon

End of Process

16. For any scenario draw the activity diagram in detail and explain.(7)
Soln:-

e An activity diagram is a type of flow chart with additional support for
parallel behavior.

e This diagram explains overall flow of control.

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




e Activity diagram is basically a flow chart to represent the flow from one
activity to another activity

Purpose

e Contrary to use case diagrams, in activity diagrams it is obvious whether
actors can perform

» Business use cases together or independently from one another.

e Activity diagrams allow you to think functionally.

When to use: Activity Diagrams
e Activity diagrams are most useful when modeling the parallel behavior of a
multithreaded system or when documenting the logic of a business process.

e Because it is possible to explicitly describe parallel events, the activity
diagram is well suited for the illustration of business processes, since business
processes rarely occur in a linear manner and often exhibit parallelisms.

17. Draw a use case diagram for a ticket distributor for a train system.
The system includes two actors: a traveler, who purchases different
types of tickets, and a central computer system, which maintains a
reference database for the tariff. Use cases should include:
BuyOneWayTicket, BuyWeeklyCard, BuyMonthlyCard, UpdateTariff. Also
include the following exceptional cases: Time-Out (i.e., traveler took too
long to insert the right amount), TransactionAborted (i.e., traveler
selected the cancel button without completing the transaction),
DistributorOutOfChange, and DistributorOutOfPaper. (7)

Soln:-
The following elements should be present:

e The relationship between an actor and a use case is a communication
relationship (undirected solid line) is shown in Fig.

* The relationship between exceptional use cases and common use cases is an
<<extend>> relationship.

e The exceptional use cases described in the exercise only apply to the use
cases invoked by the traveler.
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The following elements should be present in a “good” answer:

e All exceptions apply to all traveler use cases. Instead of drawing 3x4
relationships between these use cases, an

abstract use case from which the exceptional use case inherit can be used,
thus reducing the number of

<<extend>> relationships to 3 at the cost of introducing 4 generalization
relationships.

e The student can introduce exceptional use cases not specified in the exercise
that apply to the CentralComputerSystem use cases.

18. Design Sequence and Collaboration diagram for Online
Banking system (13)
Soln:-

1.SEQUENCE DIAGRAM:-

BA sequence diagram simply depicts interaction between objects in a
sequential order i.e. the order in which these interactions take place is shown
in Fig.
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Fig. Sequence diagram for online Banking system
FWe can also use the terms event diagrams or event scenarios to refer to a
sequence diagram. Sequence diagrams describe how and in what order the
objects in a system function. These diagrams are widely used by businessmen
and software developers to document and understand requirements for new
and existing systems.
2. COLLABORATION DIAGRAM:-
A Collaboration diagram represents the collaboration in which is a set of
objects related to achieve a desired outcome. In collaboration, the sequence is
indicated by numbering the message several numbering schemes are
available is shown in Fig.

9 1099_”‘ 1: Send userid and password
=7 2: view account details
!/ ™ 3: withdraw money
w 5: deposit
[ 7- check balance
Customer 5 Online Banking

2 System

8: show balance
6 issue receipt
4: Cash dispensed

Fig. Collaboration diagram for online Banking system




19. Draw the Class, Collaboration and Sequence Diagram for the
following Student information system.
Problem Statement:- The student must register by entering the name
and password to login the form. The admin select the particular student
to view the details about that student and maintaining the student
details. This process of student information system is described
sequentially through following steps. The student registers the system.
The admin login to the student information system. He/she search for
the list of students. Then select the particular student. Then view the
details of that student. After displaying the student details then logout.
(15)
Soln:-
1.CLASS DIAGRAM
The class diagram is the graphical representation of all classes used in the
system. The class diagram is drawn as rectangular box with three components
or compartments like class name, attributes and operations. The student
information system makes use of the following classes like student, staff,
system, DBA and server.
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Fig. Class diagram for Student Information System




2.COLLABORATION DIAGRAM

A Collaboration diagram represents the collaboration in which is a set of
objects related to achieve a desired outcome. In collaboration, the sequence is
indicated by numbering the message several numbering schemes are
available. Login, request access, allow access, display, view details, logout,
login, request access, allow access, display, enter profile, enter mark, provide
data, logout, store data, update data.
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Fig. Collaboration diagram for Student Information System

3.SEQUENCE DIAGRAM

A Sequence diagram represent the sequence and interaction of a given
usecase or scenario. Sequence diagram capture most of the information about
the system. Here the sequence starts between the student and the system is
shown in fig.

The second half of interaction takes place between staff and system then by
police and followed by database. The student first login to the system and then
view the details of the details. Staff login to the system enter mark and enter
the details of the student. DBA store and update the details of the student.
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20. Explain Building Blocks of the UML
necessary diagrams

display
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Soln:- The UML encompasses three kinds of building blocks:

1. Things

2. Relationships

3. Diagrams

= pdate data

Fig. Sequence diagram for Student Information System

in detail with

(13)

Things are the abstractions that are first-class citizens in a model;
relationships tie these things together; diagrams group interesting collections

of things.




1. Things in the UML
Things are the mostimportantbuilding blocks of UML. Things can be -
« Structural
« Behavioural
« Grouping
« Annotational
1.1.Structural Things
Structural things define the static part of the model. They represent the
physical and conceptual elements. Following are the brief descriptions of the
structural things.
Class - Class represents a set of objects having similar responsibilities.

Cla==
Aftributes
Cperdions

Interface - Interface defines a set of operations, which specify the
responsibility of a class.

Interface

Collaboration —Collaboration defines an interaction between elements.
[

Use case -Use case represents a set of actions performed by a system for a

specific goal.

Component -Componentdescribes the physical part of a system.

Dmponent

Node - Anode can be defined as a physical element that exists at run time.

MHode

1.2. Behavioural Things
A behavioural thing consists of the dynamic parts of UML models. Following
are the behavioural things -




Interaction - Interaction is defined as a behaviour that consists of a group of
messages exchanged among elements to accomplish a specific task.

M ess=age
e

State machine - State machine is useful when the state of an object in its life
cycle is important. It defines the sequence of states an object goes through in
response to events. Events are external factors responsible for state change

state

1.3.Grouping Things

Grouping things can be defined as a mechanism to group elements of a UML
model together. There is only one grouping thing available -

Package - Package is the only one grouping thing available for gathering
structural and behavioural things.

1

Package

1.4. Annotational Things:- Annotational things can be defined as a
mechanism to capture remarks, descriptions, and comments of UML model
elements.

Note - It is the only one Annotational thing available. A note is used to render
comments, constraints, etc. of an UML element.

note
2. Relationship

Relationship is another most important building block of UML. It shows how
the elements are associated with each other and this association describes
the functionality of an application.

There are four Kinds of relationships available.

Dependency

Dependency is a relationship between two things in which change in one
element also affects the other.




Dependency

—————— >

Association
Association is basically a set of links that connects the elements of a UML
model. It also describes how many objects are taking part in that relationship.

ot =SSO AT O - -

Generalization

Generalization can be defined as a relationship which connects a specialized
element with a generalized element.

It basically describes the inheritance relationship in the world of objects.

Generalization D

Realization

Realization can be defined as a relationship in which two elements are
connected. One element describes some responsibility, which is not
implemented and the other one implements them. This relationship exists in
case of interfaces.

Realization -[>

21. Create 3 classes linked by association to represent a student taking
courses in a college. Specify appropriate multiplicity as well as
association names for the association. If there is more than one
alternative, explain advantage and disadvantages of each. (15)

Soln:-

An association class is a class that is part of an association relationship
between two other classes. You can attach an association class to an
association relationship to provide additional information about the
relationship. An association class is identical to other classes and can contain
operations, attributes, as well as other associations.




For example, a class called Student represents a student and has an
association with a class called Course, which represents an educational
course. The Student class can enroll in a course. An association class called
Enrollment further defines the relationship between the Student and Course
classes by providing section, grade, and semester information related to the
association relationship.

As the following figure illustrates, an association class is connected to an
association by a dotted line.

For each role you can specify the multiplicity of its class, how many objects of
the class can be associated with one object of the other class. Multiplicity is
indicated by a text expression on the role. The expression is a comma-
separated list of integer ranges. A range is indicated by an integer (the lower
value), two dots, and an integer (the upper value); a single integer is a valid
range, and the symbol '* indicates "many", that is, an unlimited number of
objects. The symbol '*' by itself is equivalent to '0..*, that is, any number
including none; this is the default value. An optional scalar role has the
multiplicity 0..1.

A multiplicity of 1 indicates that there must be exactly one instance linked to
each object at the other end of the association.




