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UNIT I 

SOFTWARE PROCESS AND AGILE DEVELOPMENT 

Introduction to Software Engineering, Software Process, Perspective and Specialized Process 

Models –Introduction to Agility-Agile process-Extreme programming-XP Process-Case Study 

 

 

1. INTRODUCTION TO SOFTWARE ENGINEERING 

1.1 SOFTWARE ENGINEERING 

The Evolving Role of Software: 

Software can be considered in a dual role. It is a product and, a vehicle for delivering 

a product. As a product, it delivers the computing potential in material form of 

computer hardware. 

Example 
  

A network of computers accessible by local hardware, whether it resides with in a 

cellular phone or operates in side a main frame computer. 

i) As the vehicle, used to deliver the product. Software delivers the most important 

product of our time-Information. 

ii) Software transforms personal data, it manages business information to enhance 

competiveness, it provides a gateway to worldwide information networks (e.g., 

Internet)and provides the means for acquiring information in all of its forms. 

iii) Software acts as the basis for operating systems, networks, software tools and 

environments. 

 

Software Characteristics 

          Software is a logical rather than a physical system element. Therefore,  

     software   hascharacteristicsthatareconsiderablydifferentthanthoseofhardware: 

 
         1. Software is developed or engineered; it is not manufactured in the classical sense. 

Although some similarities exist between the envelopment and hardware 

manufacture, the two activities are fundamentally different. 
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 In both activities, high quality is achieved through good design, but the 

manufacturing phase for hard ware can introduce quality problems that are nonexistent (or 

easily corrected) for software. Software doesn’t “wear out." 

 

        1.1.2. Software Application Domains 

The following categories of computer software present continuing challenges 

for software engineers. 

a) System software: 

System software is a collection of programs written to service of their programs. 

Example: compilers, editors, and file management utilities, operating system 

components, drivers, telecommunications processors, process largely indeterminate 

data. 

b) Real-time software: 

Elements of real-time software includes 

1. data gathering component that collects and formats information from an external 

environment an analysis component that transforms information as required by the 

application 

2. monitoring component that coordinates all other components so that real- 

timeresponse(typicallyrangingfrom1millisecondto1second)canbemaintained. 

c) Business software: 

Business information processing is the largest single software application 

area. 

Example: payroll, accounts receivable/payable, inventory. 

Applications in this area restructure existing data in a way that facilitates business 

operations or management decision making. In addition to conventional data 

processing application, business software applications also encompass interactive 

computing 

Example: point of-sale transaction processing. 

d) Engineering and scientific software: 

This is the software using “number crunching" 

algorithms. 

Example: System simulation,computer-aideddesign. 

e) Embedded software: 
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Embedded software resides in read-only memory and is used to control products 

and systems for the consumer and industrial markets. 

SOFTWAREENGINEERING 

In order to build software that is ready to meet the challenges and it must 

recognize a few simple realities: 

It follows that a concerted effort should be made to understand the problem before 

as of ware solution is developed. 

It follows that design becomes a pivotal activity. 

It follows that software should exhibit high quality. It follows that software 

should be maintainable. 

These simple realities lead to one conclusion: software in all of its forms and a 

cross allow fits application domains should be engineered. 

Software engineering is the establishment and use of sound engineering principles in 

order to obtain economically software that is reliable and works efficiently on real 

machines. 

Software engineering encompasses a process, methods form an aging and 

engineering software, and tools. 

THE SOFTWARE PROCESS 

A process is a collection of activities, actions, and tasks that are performed when some work 

product is to be created. 

An activity strives to achieve a broad objective and is applied regardless of the application domain, 

size of the project, complexity of the effort, or degree of rigor with which software engineering is 

to be applied. 

An action (e.g., architectural design) encompasses a set of tasks that produce a major work 

product(e.g.,anarchitectural design model). 

A task focuses on a small, but well-defined objective(e.g., conducting a unit test)that produces 

tangible outcome. 

 A process framework establishes the foundation for a complete software engineering process by 

identifying a small number of framework activities that are applicable to all software projects, 

regardless of their size or complexity. 

 In addition, the process framework encompasses a set of umbrella activities that are applicable 

across the entire software process. A generic process frame work for software engineering 

encompasses five activities: 

 
 
 

 



 
 

CCS356-OBJECT ORIENTED SOFTWARE ENGINEERING 

The five generic process frame work activities: 

a) Communication: 

The intent is to understand stakeholders’ objectives for the project and to gather requirements that 

help define software features and functions. 

b) Planning: 

Software project plan—defines the software engineering work by describing the technical tasks to 

be conducted, the risks that are likely, the resources that will be required, the work products to be 

produced, and a work schedule. 

c) Modeling: 

A software engineer does by creating models to better understand software requirements and the 

design that will achieve those requirements. 

d) Construction: 

This activity combines code generation (either manual or automated) and the testing that is 

required to un cover errors in the code. 

e) Deployment: 

                        Software engineering process framework activities are complemented by a  

       number of   umbrella activity. 

 In general, umbrella activities are applied throughout a software project and help 

a software team manage and control progress, quality,change, and risk. Typical 

umbrella activities include: 

i) Software project tracking and control— 

allowsthesoftwareteamtoassessprogressagainsttheprojectplanandtake any necessary action 

to maintain the schedule. 

ii) Risk management—assesses risks that may affect the out come of the project or the quality 

of the product. 

iii) Software quality assurance—defines and conducts the activities required to ensure  
software quality. 

iv) Technical reviews—access software engineering work products in an effort to uncover and 

remove errors before they are propagated to the next activity. 

v) Measurement—defines and collects process, project, and product measures that assist the 

teaming delivering software that meets stakeholders’ needs; can be used in conjunction with 

all other frame work and umbrella activities. 

vi) Software configuration management—manages the effects of change throughout the 

software process. 

vii) Reusability management—   defines criteria for work  product 
reuse(including software components)and establishes mechanisms to achieve reusable 
components. 

viii) Work product preparation and production- 

Encompasses the activities required to create work products such as models, 



 
 

documents, logs, forms, and lists. 
 
 
 
 
 
 



 
 

 

           3. PRESCRIPTIVE PROCESS MODELS 

 Prescriptive process models were originally proposed to bring order to the software 

development. 

 Prescriptive process models define a prescribed set of process elements and a 

predictable process workflow. 

 Prescriptive Process Models 

The Waterfall Model 

Incremental Process 

Models Evolutionary 

Process Modes 

1.1TheWaterfallModel 

The waterfall model, sometimes called the classic lifecycle, suggests asystematic,sequential 

approach to software development that begins with customer specification of requirements 

and progresses through planning,modelling, construction, and deployment, culminating in 

ongoing support of the completed software. 

A variation in the representat ion of waterfall model is called the V-model. 
Represented in Figure 1.5, the V-model [Buc99] depicts the relationship of quality 

assurance actions to the actions associated with communication, modeling, and early 

construction activities. 
 

 

 

 

 

1.2. Incremental Process Models: 

              The  incremental model  deliver  saseries of releases,called  increments that  

    provided   progressively more functionality for the customer as each increment is delivered. 



 
 

 
             The incremental model applies linear sequences in as staggered fashion as 

calendar time progresses. 

             Each line are sequence produces deliverable“increments”of the software 

[McD93]in a manner that is similar to the increments produced by an evolutionary process 

flow. 

              The first increment is called core product. 

  In this release the basic requirements          

areimplementedandtheninsubsequentincrementsnewrequirementsareadded. 

           The core product is used by the customer (or under goes detailed evaluation). 
              As a result to fuse and/or evaluation, a plan is developed for then increment.  

 The plan addresses the modification of the core product to better meet  

   the needs of the customer and the delivery of additional features and functionality.  

 This process is repeated following the delivery of each increment,  

   until the complete product is  produced. 
 

 

 

 
Figure1.7 IncrementalProcessModel 

3.The RAD Model 

Rapid Application Development is a line sequential software development process 

model that emphasizes an extremely short development cycle. 

Rapid application achieved by using a component based construction approach. 

If requirements are well understood and projects copies constrained the RAD 

process enables a development team to create a―fully functional system. 
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A quick design focuses on a representation of those aspects of the software that 

will be visible to the customer/user (e.g. Input approaches and output formats). 

The quick design leads to the construction of a prototype. 

The prototype is evaluated by the customer/user and used to refine 

requirements for the software to be developed. Iteration occurs as the 

prototype is tuned to satisfy the needs of the customer, while at the same 

time enabling the developer to better understand what needs to be done. 

Ideally ,the proto type serves as a mechanism for identifying software 

requirements. 

If a working proto type is built, the developer attempts to use existing 

program fragments or applies tools (e.g., report generators, window 

managers) that enable working programs to be generated quickly. 

 

 
4.SpiralModel: 

The spiral model is an evolutionary software process model that 

couples the iterative nature of prototyping with the control led and 

systematic aspects of the linear sequential model. 

The spiral development model is a risk-driven process model 

generator that is used to guide multi-stake holder concurrent 

engineering of software intensive systems. That domain 

distinguishing features. 

One is a cyclic approach for incrementally growing a system’s degree of definition
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and implementation while decreasing its degree of risk. 

The other is a set of anchor point milestones for ensuring 

stakeholder commitment to feasible and mutually satisfactory 

system solutions. 

Using the spiral model, software is developed in a series of 

incremental releases. A spiral model is divided into a number of 

framework activities, also called task regions 
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INTRODUCTION TO AGILITY: 

 Agility is the ability to respond quickly to changing needs. It encourage steam 

structures and attitudes that make effective communication among all 

stakeholders. 

It emphasizes rapid delivery of operational of tware and deemphasizes the 

importance of intermediate work products. 

It adopts the customer as a part of the development team. 

It helps in organizing a teams of habits in control of the work 

performed.Yielding 

Agility results in rapid, incremental delivery of software. 

Agility and the Cost of Change: 

 The cost of change in software development increases nonlinearly 

as a project progresses (Figure1.13, solid black curve). 

 

 It is relatively easy to accommodate a change when software team gathered its 

requirements. 

 
 The costs of doing this work are minimal, and the time required will not 

affect the outcome of the project. 
 

 Cost varies quickly, and the cost and time required ensuring that the 

change is made without any side effects is non trivial. 

An agile process reduces the cost of change because software is released 

in increments and changes can be better controlled with in an increment. 

 

Agile process “flattens” the cost of change curve (Figure 1.11, shaded, solid 

curve), allowing a software team to accommodate changes late in a software 

project without dramatic cost and time impact. 

When incremental delivery is coupled with other agile practices such as 

continuous unit testing and pair programming, the cost of making a change 
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Figure1.13 Change costs as a function of time in development 

 

4. AN AGILE PROCESS 

An Agile Process is characterized in a manner that addresses a 

number of key assumptions and majority of software project: 

1. It is difficult to predict which software requirements will persist and which will 

change. 

2. It is difficult to predict those customer priorities will change. 

3. It is difficult to predict them much design is necessary before construction. 

4. Analysis, design, construction, and testing are not as predictable. 

AGILITY PRINCIPLES: 

1. To satisfy the customer through early and continuous delivery of software. 

2. Welcome changing requirements, even late in development. 

3. Deliver working software frequently, from a couple of weeks to a couple of 

months. 

4. ‘Customers and developers must work together daily throughout the project. 

5. Build projects around motivated individuals. 

6. Emphasis on face-to-face communication. 

7. Workings of tware are the primary measure of progress. 

8. Agile processes promote sustainable development. 

9. Continuous attention to technical excellence and good design enhances 

agile

 

Agility and the Cost of Change 
 
 
 
 
 

 
TheseslidesaredesignedtoaccompanySoftwareEngineering:APractitioner’sApproach,7/e 
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10. Simplicity—the art of maximizing the amount of work not done—is essential. 

11. Self-organizing teams produce the best architectures/requirements/design. 

12. The team reflects on how to become more effective at regular intervals. 

 

13. Human Factors: 

Agile development focuses on the talents and skills of individuals, 

molding the process to specific people and teams. 

The process molds to the needs of the people and team,not the other way 
around. 

A number of key traits must exist among the people on an agile team and the 

team itself: 

 Competence. 

 Common focus. 

 Collaboration. 

 Decision-making ability. 

 Fuzzy problem-solving ability. 

 Mutual trust and respect. 

 Self-organization. 
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7. The XP Process: 

 Extreme programming uses an object-oriented approach for software 

development. There are four frame work activities involved in XP Process. 

1. Planning 

2. Designing 

3. Coding 

4. Testing 

1. Planning: 

Begins with the creation of a set of stories (also called use stories).Each story is 

written by the customer and is placed on an in dexcard.The customer assigns a 

value(i.e. apriority)to the story. 

Agile team assesses each story and assigns a cost. Stories are grouped to for a 

deliverable increment. 
 

 

 

 

Figure1.15The Extreme Programming Process 

A commitment is made on delivery date. 

After the first increment “project velocity “is used to help define sub sequent 

delivery dates for other increments. 

2. Design
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Follows the keep it simple principle. 

Encourage the use of CRC(class-responsibility-collaborator)cards. 

For difficult design problems, suggests the creation of “spike solutions”—a design 

prototype. Encourages“refactoring”—an iterative refinement of the internal 

program design 

Design occurs both before and after coding commences. 

3. Coding: 

Recommends the construction of a series of unit tests for each of the stories before 

coding 

Test driven management establishes a series of measurable“destinations”and then 

defines mechanisms for determining whether or not these destinations have been 

reached. 

Retrospectives: 

i) An IXP team conducts at view after software increment is delivered called 

retrospective. 

ii) This review examines “issues, events, and lessons-learned”across a software 

increment and/or the ent i re  sof tware release  
iii) The intent is to improve the IXP process. 

Continuous learning: 

i) Learning is a vital product of continuous process improvement; members of the 

XP team are encouraged to learn new methods and techniques that can lead to a 

higher quality product. 

ii) In addition to theses ix new practices, IXP modifies a number of existing XP practices. 

 Story riven development(SDD): 

 Insists that stories for acceptance tests be written be for easing line of code is 

developed. 

EXTREME PROGRAMMING (XP): 

The best known and a very influential agile method, Extreme 

Programming(XP)takes an‘extreme’approach to iterative development. 

 New versions may be built several times per day; 

 Incrementsaredeliveredtocustomersevery2weeks; 

 All tests must be run for every build and the build is only accepted if tests 

run successfully. 
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 This is how XP supports agile principles: 

  

Figure1.14The extreme programming release cycle 

People not process through pair programming, collective ownership and a 

process that avoids long working hours. 

Change supported through regular system releases. Maintaining simplicity 

through constant refactoring of code. 

6.1 XP values: 

 XP is comprised of five values such as: 

i. Communication 

ii. Simplicity 

iii. Feedback 

iv. Courage 

v. Respect. 

 

 Each of these values is used as a driver for specific X P activities, actions, and task. 

 In order to achieve effective communication between software engineers and 

other stake holders, XP emphasizes close, yet informal(verbal) collaboration 

between customers and developers, the establishment of effective metaphors for 

communicating important concepts, continuous feedback, and the avoidance of 

volume in documentation as a communication medium. 

 To consider simplicity, XP restricts developers to design only for immediate 

needs, rather than future needs. 

 Feedback is derived from three sources: the software, the customer and other 
team members. 

 By designing and implementing an effective testing strategy, the software 

provides the agile team with feedback. 
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