
UNIT – 2 

SOFTWARE ANALYSIS AND DESIGN 



FEASIBILITY STUDY 
 The feasibility analysis is designed to determine 

whether or not ,give the project environment ,a 

project will be successful. 

 It makes analysis of different aspects like cost 

required for developing executing the system ,the 

time required for each phase of the system and so 

on. 

 There are three types of feasibility analysis:- 

        ->Economics Feasibility  

         ->Technical Feasibility  

          ->Behavioral Feasibility 2 



 Economic  Feasibility :-  

 Economic analysis is most frequently used method for 
evaluating the effectiveness of the system 

 This is commonly know as cost/benefit analysis. 

 Technical Feasibility :- 

 Technical feasibility is center around the computer 
system  

    such as hardware , software etc. 

 It is determining whether the current hardware and 
software is sufficient to complete project work or not . 

 Behavioral Feasibility :- 

 People are resistance to change and computers have 
been known to facilitate change. 

 It is analysis of how the user staff is behaves towards 
development of computerized new system   
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REQUIREMENT GATHERING & ANALYSIS  

 Requirement of a End User plays a key role in 
developing software product. 

 The task of requirement gathering and analysis is 
done by the system analyst. 

 Collecting all the information from the end user and 
then analyze the collected information to remove all 
ambiguity and inconsistencies from customer 
perception. 

Mainly two activities are performed during this task. 

 Requirement gathering 

 Requirement analysis 
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REQUIREMENT GATHERING 

 Requirement gathering is the first activity performed 
during the software development. 

 The goal of requirement gathering activity is to collect 
all relevant information from the customer regarding the 
product to be developed. 

 In this phase, meeting with customers, analyzing market 
demand and features of the product are mainly focused. 

 Requirement gathering activities are  
 Studying the existing documents 

 Interview with end users 

 Task analysis 

 Scenario analysis 

 Brainstorming 

 questionnaires 5 



REQUIREMENT ANALYSIS 

The goal of requirement analysis activity is to 

clearly understand the exact requirements of the 

customer. 

Requirement analysis helps to understand,  

interpret, classify and organize the software 

requirements in order to access the feasibility, 

completeness and consistency of the 

requirements. 
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REQUIREMENT SPECIFICATION TYPES 

 Requirement specification activity is translating the 

gathered information during the analysis phase into a 

document that defines a set of requirement  

 Two type of requirement may be  included in this 

document . 

 Two types of requirement are:- 

 User (customer) Requirement :- user 

requirements are high level abstract statements 

requirements for the customer and end-user of the 

system. 

 System Requirement :- system requirement are a 

more detail description of the functionality to be 

provided. 
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This activity involves 

 Eliciting requirements: requirements are eliciting by 
communicating with customers and find their exact need. 

 Analyzing requirements: requirements are then analyzed 
to make it complete, clear and unambiguous. 

 Requirement recording: all the requirements are recorded 
in form of use-case, process specifications etc. 

The output of  requirement gathering and analysis 
activity is SRS document. 

SRS means System/Software requirement 
specification. 
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SOFTWARE REQUIREMENT SPECIFICATION (SRS) 

 SRS is the output of requirement gathering and 
analysis activity. 

 SRS is a detailed description of the software that 
is to be developed. 

 It describe the complete behavior of the system. 

 SRS describe what the proposed system should 
do without describing how the software will do. 

 It is working as a reference document for the 
developer. 

 The SRS translate the ideas of the customer into 
the formal documents. 

 The SRS document is prepared by system 
analyst. 
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SRS - BENEFITS 

 SRS provides foundation for design work. 

Because it works as a input to the design phase. 

 It enhances communication between customer 

and developer. 

 Developers can get the idea what exactly the 

customer wants. 

 It reduces the development cost and time. 

 It enables project planning and helps in 

verification and validation process. 
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SRS - CONTENT 

 Functional requirement: 

 The functional requirement are the services which 

the end users expect the final product to provide. 

 

 Non-Functional requirement: 

 The non functional requirements describe the 

characteristics of the system that can’t be expresses 

functionality. 

 Ex: portability, maintainability, usability, security 

etc. 

 

 Constraint: 

 That describe what the system should do or should 

not do. 
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CHARACTERISTICS OF SRS 
 Concise 

 SRS should contain brief and concise information 

regarding the project; no more detailed description of 

the system should be there. 

 Complete 

 It should be complete regarding to the project. So, it 

can be easily understood by the analyst and developer. 

 Consistent 

 An SRS should be consistent through the project 

development. 

 Requirement may not conflict at later stage.. 

 Structured 

 SRS should be well structured to understand and to 

implement. 
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CHARACTERISTICS OF SRS 
 Black-Box View 

 SRS should have block box view means, there should not be 

much detailing of the project in it. 

 Verifiable 

 It should be verifiable by the clients or the customers for 

whom the project is being made. 

 Adaptable 

 It should be adaptable in both sides from the clients as well 

as from the developers. 

 Maintainable 

 SRS should be maintainable so in the future change can be 

made easily. 
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CHARACTERISTICS OF SRS 

Portable 

 It should be portable as we can use the 

contents of it for the same types of 

development. 

Unambiguous 

 There should not be any alternates of SRS that 

creates ambiguity. 

Traceable 

 Each of the requirements should be clear and 

refer to the future development. 

 
14 



FUNCTIONAL REQUIREMENT OF SRS 
 The functional requirements defines the functions of 

the software and its components. 

 It forms the core of requirement documents. 

 The functional requirements for a system describe the 

functionalities or services that the system is expected to 

provide. 

 They provide how the system should react to particular 

input and how the system should behave in a particular 

condition. 

 The Goal of functional requirement is to capture the 

behavior of the software in terms of functions and 

technology. 
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How to identify functional requirement? 

 From informal problem description or from 

conceptual understanding of the system. 

 Identify from user perspective. 

 

How to document the functional 

requirements? 

 Document the functionalities supported by the 

system. 

 Specify the input data domain, processing and 

output data domain. 
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DESIGN PROCESS 

 The design process is a sequence of steps to 

describe all aspects of the system. 

 Design process specify how the system will be 

implemented and how it will work. 

 The goal of design process is to plan a solution of 

the problem specified in SRS. 

 It includes user interface design, input output 

design, data design, process and program design 

etc. 

 The output of design process is design 

documents. 
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CLASSIFICATION OF DESIGN ACTIVITIES 

 The design activities are depending on the type of 

the software being developed. 
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Design 
Activities 

Architectural 
Design 

Interface 
Design 

Component 
Design 

Database 
Design 



 Architectural Design 

 Where you can identify the overall structure of the system, 

sub-systems, modules and their relationships. 

 It defines the framework of the computer based system. 

 It can be derived from DFD. 

 

 Interface Design 

 Where you can define the interface between system 

components.  

 It describe how system communicates with itself and with 

the user also. 

 It can be derived from DFD and state transition diagram. 
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 Component Design 

 That defines each system component and show how 

they operate. 

 It can be derived from state transition diagram. 

 Database Design 

 Where you can define the system data structure how 

they are represented in a database. 

 Existing database can be reused or new database can 

be created. 

 The data objects and their relationship are defined in 

ERD and detailed content described in Data 

Dictionary(DD). 

 It can be derived from ERD and DD. 
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CLASSIFICATION OF DESIGN 

METHODOLOGIES 

 Design methodologies are followed in software 

development from beginning to the completion of 

the product. 

 Design methodologies are used to provide the 

guidelines for the design activity. 

 There are mainly two different approaches are 

used. 

 Function oriented design 

 Object oriented design 
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Design 
Methodologies 

Function 
Oriented 
Design 

Structured 
Analysis 
[DFD] 

Structured 
Design 

Object 
Oriented 
Design 
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FUNCTION ORIENTED DESIGN 

 In which the set of functions are described. 

 Starting at high-level view of the system, each 

function is successively refined into the more 

detailed functions or sub systems and so on. 

 Data in the system is centralized and shared 

among different functions. 

 Function oriented design is further classified into 

 Structure analysis 

 Structure design 
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STRUCTURE ANALYSIS [DFD] 

 It is used to transform a textual description into 

graphical form. 

 It examines the detailed structure of the system.  

 It identifies the processes and data flow among 

these processes. 

 In structure analysis, functional requirements 

specified in SRS are decomposed and analysis of 

data flow is represented diagrammatically by 

DFD. 

24 



STRUCTURE DESIGN 

 During structured design, the results of 

structured analysis are transformed into the 

software design. 

 All the functions identified during analysis are 

mapped to module structure and that is useful 

for implementation. 

 The aim of structured design is to transform the 

result of the structured analysis into a structure 

chart. 

 So, structure analysis is graphically represented 

using structure chart.  
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OBJECT ORIENTED DESIGN 

 In this design the system is viewed as a collection 

of objects. 

 Each object has its own internal data and similar 

objects constitute a class.  

 Class diagram is used to represent the object 

oriented design. 

 UML modeling and use case are also used in 

object oriented design. 

 Three main concept of OOD are encapsulation 

,inheritance and polymorphism greatly enhanced 

the ability of developers to manage the S/W 

product  
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COHESION AND COUPLING 

 Modularity is clearly a desirable property of 

software development  

 A system is Considered modular if it consist of 

discrete  modules show that each module can be 

implemented separately and debugged 

separately. 

 Cohesion and coupling are two modularization 

criteria that are often used together. 
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COHESION 

 Cohesion is a measure of function strength of a 
module. 

 Cohesion keeps the internal module together and 
represent the function strength. 

 Cohesion of  a module represent how tightly bound 
the internal element of a module are to one another. 

 Classification of cohesion (Types) 

 Coincidental(Low) 

 Logical 

 Temporal 

 Procedural 

 Communicational 

 Sequential 

 Functional(High) 28 



 Coincidental cohesion 

 It is lowest cohesion . 

 It occurs when there are no meaningful relationship 

between the element . 

 A module is said to have coincidental cohesion if it 

perform a set of task that relate each other very 

loosely. 

 Logical Cohesion 

 A module is said to be logically cohesive if there is 

some logical relationship between the element of 

module and element perform functions that fall into 

same logical class . 

 Example:  the task of error handling, input and 

output of data . 
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 Temporal Cohesion 

 It is same as logical cohesion except that the elements are 

related in time and are executed together. 

 A module is in temporal cohesion when a module contains 

functions that must be executed in the same time span. 

 Example: modules that perform activities like initialization, 

cleanup, startup and shut down.   

 Procedural cohesion 

 A module has procedural cohesion when it contains 

elements that belongs to common procedural unit. 

 A module is said to have procedural cohesion, if the set of 

the module and all the part of a procedure in which certain 

sequence of steps are carried out achieve an objective. 
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Communicational Cohesion 

 A module is said to have communicational 

cohesion, if all functions of the module refer to 

or update the same data structure. 

 

Sequential Cohesion. 

 When the output of one element in a module 

forms the input to another module, we get 

sequential cohesion. 

 Sequential cohesion does not  provide any 

guideline how to combine these elements into 

modules. 
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 Functional Cohesion 

 Functional cohesion is the strongest cohesion. 

 In it, all the elements of the module are related to 

perform a single task. 

 All elements are achieving a single goal of a module. 
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COUPLING 

 Coupling between two modules is a measure of 

the degree of interaction between two modules. 

 Coupling refers to the no of connections between 

‘calling’ and a ‘called’ module. 

 There must be at least one connection between 

them. 

 It refers to the strengths of relationship between 

modules in a system. It indicates how closely two 

modules interact and how they are 

interdependent. 

 As modules become more interdependent , the 

coupling increases. And loose coupling minimize 

interdependency that is better for any system 

development.  
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 High coupling between modules make the system 

difficult to understand and increase the 

development efforts. So low coupling is the best. 

 figure 
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Classification of coupling 

 Data (Low) (Best) 

 Stamp 

 Control 

 Common 

 Content (High) (Worst) 
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Data Coupling 

 Two modules are data coupled, if they 

communicate using an elementary data 

item that is passed as a parameter 

between the two. 

 Ex: an int, a char etc 

 It is a lowest coupling and best for 

software development. 

Stamp Coupling 

 Two modules are stamp coupled, if they 

communicate using a composite data 

item such as a record in PASCAL or a 
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Control Coupling 
 Control coupling exists between two modules, if data 

from one module is used to direct the order of 
instructions execution in another. 

 Ex: - flag set in one module and tested in another 
module. 

Common Coupling 
 Two modules are common coupled, if they share data 

through some global data items. 

Content Coupling 
 Content coupling exists between two modules, if they 

share code. 

 Ex:- a branch from one module into another module. 

 It is a highest coupling and creates more problems in 
S/W development. 
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DATA MODELING CONCEPTS 

 A data model is a conceptual relationship of data 

structure required for a database. 

 Data model provide abstract and conceptual 

representation of data. 

 Data modeling or ER diagram gives the concepts 

of objects, attributes and relationship between 

objects. 

 ERD is a detailed logical representation of any 

system. 

 It has three main elements – data object, 

attributes and their relationships. 
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DATA OBJECT (ENTITY SET) 

 A data object is a real world entity or thing. 

 Data object is a fundamental composite 

information system. 

 An entity represents a thing that  has meaning 

and about which you want to store or record data. 

 It can be external entity, a thing, an 

organization, a place or an event. 

 Example: College – department, student, HOD  

 It has number of attributes. 

 Entities are represented using rectangle box and 

preferably written in UPPERCASE. 39 



ATTRIBUTES 

An attribute is a property or 

characteristics of an entity.  

Attributes provides meaning to the 

objects. 

Attributes must be defined as identifier, 

and that become key to find instance of 

object. 

Example: student – enroll_no, name, 

contact_no, address etc. 

Attributes represented using oval. 
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RELATIONSHIP 

 Entities are connected to each other via 

relationship. 

 Relationship illustrates how two entities share 

information in the database structure. 

 Relationship of object is bidirectional, so they can 

be read in either side. 

 Relationship is represented using diamond shape 

symbol with joined relationship name. 
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CARDINALITY 

 Cardinality defines the maximum number of 

objects that can participate in a relationship. 

 That means number of occurrences of one object 

that can be related to the number of occurrences 

of another object. 

 Cardinality is usually expressed as simple ‘many’ 
or ‘one’. 

 Example: a father can have one or more children 

but a child can have only one father.  

 Maximum cardinality means maximum number 

of instances attached in relationship and 

minimum in vice versa. 
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 Different types of cardinalities are given below: 

 One to One 

 One to Many 

 Many to One 

 Many to Many 
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ONE TO ONE [CARDINALITY] 

 An instance of entity A can relate to only one 

instance of B and instance of B can relate to only 

one instance of A. 

 Example: one college has only one principal and 

one principal can take charge of one college only. 
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ONE TO MANY[CARDINALITY] 

 A single instance of entity A can relate to one or 

many instances of B, but an instance of B can 

relate to only one instance of entity A. 

 Example: one college can have many students but 

a student can enrolled to one college. 
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MANY TO MANY [CARDINALITY] 

 One or more instances of entity A can relate to 

one or more instances of entity B and vice versa. 

 Example: many students can registered with one 

or more subjects as well as one subject can be 

registered by one or more students. 
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MODALITY 
 Cardinality does not provide an indication of whether or 

not a particular data object must participate in the 

relationship. 

 To specify this information the data model adds 

modality concept to the object/relationship pair. 

 Modality is a form of cardinality. 

 The modality means a classification of relationship on 

basis of whether they claim necessity, possibility or 

impossibility. 

 The modality is 0 if an occurrence of relationship is 

optional. 

 The modality is | if an occurrence of relationship is 

mandatory. 
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DATA FLOW DIAGRAMS 

 DFD is also called as bubble chart or data flow 
graph. 

 DFDs are very useful in understanding the 
system and can be effectively used during 
analysis. 

 It shows the flow of data through a system 
visually. 

 The DFD is a hierarchical graphical model of a 
system that shows the different processing 
activities or functions that the system performs 
and the data interchange among these functions.  

 It views a system as a function that transforms 
the inputs into desired outputs. 

 Each function is considered as a process that 
consumes some input data and produces some 
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PRIMITIVE SYMBOLS OF DFD 

 Process (Function) 

 Process is represented by circle or 

bubble. 

 Circles are annotated with names of the 

corresponding functions. 

 A process shows the part of the system 

that transforms inputs into outputs. 

 The process is named using a single 

word that describe what the system 

does functionality. 

 

 

55 



 External Entity 

 Entity is represented by rectangle. 

 Entities are external to the system 

which interacts by inputting data to the 

system or by consuming data produced 

by the system. 

 It can also define source or destination 

of the system. 
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 Data Flow 

 Data flow is represented by an arc or by an 

arrow. 

 It is used to describe the movement of the 

data. 

 It represents the data flow occurring 

between two processes or between an 

external entity and a process. 

 It passes data from one part of the system 

to another part. 

 Data flow arrows usually annotated with 

the corresponding data names. 
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 Data Store 

 Data store is represented by two parallel 
lines. 

 Generally it is a logical file or database. 

 It can be either a data structure or a 
physical file on the  disk. 

 

 

 Output 

 Output is used when a hardcopy is 
produced. 

 It is graphically represented by a rectangle 
cut either a side. 
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DEVELOPING DFD MODEL OF THE SYSTEM 

 DFD graphically shows the transformation of the 

data input to the system to the final result 

through a hierarchy of levels. 

 DFD starts with the most abstract level of the 

system and at each higher level, more details are 

introduced. 

 Context diagram: 

 To develop higher level DFDs, processes 

are decomposed into their sub functions. 

The abstract representations of the 

problem is called as context diagram. 59 



CONTEXT DIAGRAM 

 The context diagram is top level diagram. 

 It only contains one process node that generalizes 

the function of entire system with external 

entities. 

 It represent the entire system as a single bubble. 

 Data input and output are represented using 

incoming and outgoing arrows. 

 These arrows should be annotated with the 

corresponding data items. 

 The bubbles(Circles) are decomposed into sub-

functions at the successive levels of the DFD. 60 



Numbering of bubbles 

 It is necessary to number the different bubbles 

occurring in the DFD. 

 The bubble at the context  level is usually  

assigned the number  0 to indicate that it is 0 

level DFD. 

 Bubbles at level 1 are numbered as 0.1, 0.2 etc. 
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EXAMPLE  

(DRAW DFD TO FIND AVERAGE OF  3 

NUMBERS) 
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SCENARIO BASED MODELING 

 A scenario describes a set of actions that are 

performed to achieve some specific condition. 

 Each step in scenario is a logically complete 

action performed either by the actor or by the 

system. 

 UML (Unified Modeling Language) is used to 

visualize, specify, construct and document the 

software system. 

 UML can be used to construct nine types of 

diagrams to capture five different views of a 

system. 
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UML DIAGRAM (FIGURES) 
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WRITING USE-CASES (USE-CASE 

DIAGRAM) 

 Use case model in UML provides system 

behavior. 

 Use cases represent the different ways in which a 

system can be used by the users. 

 The purpose of use case is to define the logical 

behavior of the system without knowing the 

internal structure of it. 

 UML describes “who can do what in a system” 
 A use case represents a sequence of interactions 

between the user and the system. 
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COMPONENTS OF USE CASE DIAGRAM 

Use Case 

 Each use case is represented by ellipse with 

the name of the use case written inside the 

ellipse. 

 All the use cases are enclosed with a rectangle 

representing system boundary. 

 Rectangle contains the name of the system. 
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Actor 

 An actor is anything outside the system that 

interacts with it. 

 Actors in the use case diagram are represented 

by using the stick person icon. 

 An actor may be a person, machine or any 

external system. 

 In use case diagrams, actors are connected to 

use cases by drawing a simple line connected 

to it. 

 Actor triggers use case. 

 Each actor must be linked to a use case, while 

some use cases may not be linked to actors.  
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 Relationship 

 Actors are connected to the use cases through 

relationship. 

 

 An actor may have relationship with more 

than one use case and one use case may relate 

to more than one actor. 

 

 Types of relationship 

Association 

Include Relationship 

Extend Relationship. 
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 Association 

 This relationship is the interface between an actor 

and a use case. 

 It is represented by joining a line from actor to use 

case. 

 Include Relationship 

 It involves one use case including the behavior of  

another use case. 

 The “include” relationship occurs when a chunk of 

behavior that is similar across a number of use cases. 

 It is represented using predefined stereotype 

<<include>>. 

 

 

70 Base Use 

Case 

Common 

Use Case 

<<include>
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 Extend Relationship 

 It  allows you to show optional behavior of the 

system. 

 This relationship among use cases is represented as a 

stereotype <<extend>>. 

 Extend relationship exists when one use case calls 

another use case under certain condition. 
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USE CASE GUIDELINES 

 Identify all different users and give suitable 

names. 

 For each user, identify tasks. These tasks will be 

the use cases. 

 Use case name should be user perspective. 

 Show relationship and dependencies. 
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EXAMPLE (USE CASE OF ATM SYSTEM) 
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APPLICATIONS OF USE CASE 

 Requirement Analysis 

 Reverse Engineering 

 Forward Engineering 
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ACTIVITY DIAGRAM  

 Activity diagram is a UML diagram that is used 

to model a process. 

 Activity diagrams consist of activities, states and 

transitions between activities and states. 

 It describes how the events in a single use case 

relate to one another. 

 Activity diagrams represent workflows in a 

graphical ways. 

 The AIM of Activity diagram is to record the flow 

of control from one activity to another of each 

actor and show interaction between them. 
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 Activity diagrams are similar to procedural flow 

charts. The difference is that activity diagram 

support parallel activities. 
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ELEMENTS OF ACTIVITY DIAGRAM 
 Activity 

 It represents a particular action taken in the flow of control. 

 It is denoted by a rectangle with rounded edges and labeled 

inside it describing corresponding activity. 

 

 

 

 Initial Activity 

It shows the starting point or first activity of the 

flow. It is denoted by solid circle. 

 Final Activity 

It shows the end point of all activities. It is 

represented by bull’s eye symbol.  
79 
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 Flow  

 A FLOW is represented with a directed arrow. 

 This is used to show transfer of control from one 

activity to another. 

 

 Decision 

 A decision node represented by diamond. 
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 Merge 

 This is represented with a diamond shape with two 

or more input transitions and a single output. 

 

 

 Fork 

 Fork is a point where parallel activities begin. 

 Fork is denoted by black bar with one incoming 

transition and several outgoing transitions. 

 

 

 

 

81 



Join 

 Join is denoted by a black bar with multiple incoming 

transitions and single outgoing  transition. 

 It represents the synchronization of all concurrent 

activities. 

 

 

 

Note 

 UML allows attaching a note to different 

components of diagram to present some textual 

information. 

 It could be some comments or may be some 

constraints. 

 It is denoted by a rectangle with cut a side. 
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EXAMPLE OF ACTIVITY DIAGRAM 
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QUESTION 

 List out the types of designing activity and 

design methodology. 

 Give the definition of data object. 

 Give the definition of data attributes and 

relationship. 

 List out symbol of activity diagram and DFD 

diagram. 

 Define SRS. 
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