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1.1 Introduction to Software Engineering, Software Engineering as Layered 

approach and its Characteristics Software Development Framework 

Software is defined as collection of computer programs, procedures, rules and 

data. 

Software Engineering Introduction 

 Computer software is a product or program code developed by software engineers. 

 The applications of computer software are: Telecommunication, military, medical 

sciences, online shopping, office products, IT industry etc. 

 A Software consists of data and the related documents. 

 The software is the key element in all computer based systems and products. 

 The main purpose behind software engineering is to give a framework for building 

a software with best quality. 

You can now order clothes, a cab or even food from your smartphone, while on the 

phone and enroute your next adventure. And that is only an example of how software 

has grown to provide humanity with endless opportunities. But with software 

becoming more complex there was soon a need to advance from basic programming 

principles to that of software engineering in order to tackle those projects more 

efficiently. More complex software products require more than basic programming 

skills, as they are designed to be critical systems for businesses. Software engineering 

teams are required to analyze user needs and then go on to design, implement and 



test their end product to make sure it satisfies those needs through the use of 

programming languages. This process is systematic, disciplined and quantifiable.  

According to the IEEE, software engineering is “the application of a systematic 

disciplined, quantifiable approach to the development, operation and 

maintenance of software; that is, the application of engineering to software”. In 

a nutshell, software engineering is a systematic approach used by professionals to 

develop complex software end products within a specified time and budget. This 

approach is often viewed as layered. 

Software engineering definitions 

1. The establishment and use of sound engineering principles in order to obtain 

economical software that is reliable and works efficiently on real machines. 

2. Software engineering is a systematic and disciplined approach towards the 

development of the software operation and maintenance. 

3. Software engineering is an engineering branch associated with the 

development of software product using well-defined scientific principles, 

methods and procedures. 

4. Software engineering is defined as a process of analyzing user requirements 

and then designing, building, and testing software application which will 

satisfy those requirements. 

Characteristics of a software 

1. Software should achieve a good quality in design and meet all the 

specifications of the customer. 

2. Software does not wear out i.e. it does not lose the material. 

3. Software should be inherently complex. 

4. Software must be efficient i.e. the ability of the software to use system 

resources in an effective and efficient manner. 

5. Software must be integral i.e. it must prevent from unauthorized access to the 

software or data. 

 

Software Characteristics: 

Software characteristics are classified into 6 major components: 



Functionality: It refers to the degree of performance of the software against its 

intended purpose. It basically means are the required functions. 

 

Reliability:A set of attribute that Bear on the capability of software to maintain 

its level of performances understated conditions for a stated period of time.

 

Efficiency: It refers to the ability of the software to use System Resources in the 

most Effective and Efficient Manner. The software should make effective use of 

storage space and executive commands as per desired timing requirement.

 

Usability: It refers to the extent to which the software can be used with ease. Or 

the amount of effort or time required to learn how to use the software should be 

less 



 

Maintainability: Refers to the ease with which the modifications can be made in 

a software system to extend its functionality, improvement, performance or  

correct errors. 

 

Portability: A set of attributes that bears on the ability of the software to be 

transferred from one environment to another, without or minimum changes.

 

Robustness and integrity are also important: 

Robustness: It refers to the degree to which the software can keep on functioning 

in spite of being provided with invalid data. 

Integrity: It refers to the degree to which Unauthorized Access to the software 

data can be prevented. 

 

 



 

 

Software engineering - Layered technology 

 Software engineering is a fully layered technology. 

 To develop a software, we need to go from one layer to another. 

 All these layers are related to each other and each layer demands the fulfillment of 

the previous layer. 

 
 

The layered technology consists of: 

 

1. Quality focus 

The characteristics of good quality software are: 

 Correctness of the functions required to be performed by the software. 

 Maintainability of the software 

 Integrity i.e. providing security so that the unauthorized user cannot access 

information or data. 

 Usability i.e. the efforts required to use or operate the software. 

 

2. Process 

 It is the base layer or foundation layer for the software engineering. 

 The software process is the key to keep all levels together. 

 It defines a framework that includes different activities and tasks. 

 In short, it covers all  activities, actions and tasks required to be carried out for 

software development. 

 

3. Methods 

 The method provides the answers of all 'how-to' that are asked during the process. 

 It provides the technical way to implement the software. 



 It includes collection of tasks starting from communication, requirement analysis, 

analysis and design modelling, program construction, testing and support. 

 

4. Tools 

 The software engineering tool is an automated support for the software 

development. 

 The tools are integrated i.e the information created by one tool can be used by the 

other tool. 

 For example: The Microsoft publisher can be used as a web designing tool. 

 

Framework 

A framework, or software framework, is a platform for developing 

software applications. It provides a foundation on which software developers can 

build programs for a specific platform.  

 

For example:-  

 A framework may include predefined classes and functions that can be used 

to process input, manage hardware devices, and interact with system software.  

 This streamlines the development process since programmers don't need to 

reinvent the wheel each time they develop a new application. 

 A framework is similar to an application programming interface (API), though 

technically a framework includes an API.  

 As the name suggests, a framework serves as a foundation for programming, 

while an API provides access to the elements supported by the framework.  

 A framework may also include code libraries, a compiler, and other programs 

used in the software development process. 

 

Software Framework 

1. A software framework is a software model for development of software 

applications. These developed software applications may be of any type like 

web or stand alone applications. 

2. A software framework is made up of one or many components. These 

components generally include programs and code libraries. API’s interfaces 

make sure all different components interact with each other for development 

of desired software application. 

3. Software framework can be considered as a set of object-oriented software 

library. This library ensures reusability of developed software. 

4. A framework decides the working flow of software developed based on these 

frameworks. 

 

https://techterms.com/definition/application
https://techterms.com/definition/platform
https://techterms.com/definition/class
https://techterms.com/definition/function
https://techterms.com/definition/input
https://techterms.com/definition/systemsoftware
https://techterms.com/definition/api
https://techterms.com/definition/compiler


 

 

 

1.2  Software Development framework 

 

Software Development framework have many advantages that helps software 

professionals to a great extent. These are some common advantages of this 

framework. 

1. Frameworks are really efficient way of creating software. 

2. Frameworks generally help in increasing productivity. 

3. Software required features like Quality, reliability and robustness improves to 

a significant level. 

4. Software framework significantly reduces the overall efforts in creating 

software. Less programming and testing effort are required for developing 

software with the help of software framework. 

 

Disadvantages of Software Framework 

Software frameworks also have some deficiencies and disadvantages, these common 

disadvantages are listed as follows. 

1. In general creating a framework is time-consuming, it takes lot of time, efforts 

and resources for making a software framework. This all makes software 

framework expensive and time consuming. 

2. Creating a new framework needs high proficient skills of particular computer 

languages. 

3. A framework can become obsolete soon due to extra features needed by the 

outside real world. 

4. Software frameworks are made for general purpose so complexity is seen 

most of the time. 

5. The frameworks have predefined rules and every user of these frameworks 

must follow these rules in each and every circumstances. 

 

Software Development frameworks are very popular way to create applications in 

today’s computer world. Some frameworks offer certain features and certain 

frameworks offer another features. You must investigate carefully and choose wisely 

which framework best fit to your current application requirements.  In short software 

development frameworks offer great flexibility in development of computer 

applications.  Framework based applications are fast and easy to create. These are 

less error prone and ensure great reliability. Frameworks are getting high popularity 

these days and simply dominate in creating every type of applications. 

 

 

 



 

 

1.3 Software Process Framework 

 The process of framework defines a small set of activities that are applicable to all 

types of projects. 

 The software process framework is a collection of task sets. 

 Task sets consist of a collection of small work tasks, project milestones, work 

productivity and software quality assurance points. 

 
A generic process framework encompasses five activities which are given below 

one by one:  

1. Communication:  

In this activity, heavy communication with customers and other stakeholders, 

requirement gathering is done.  

 

2. Planning:  

In this activity, we discuss the technical related tasks, work schedule, risks, 

required resources etc.  

 

3. Modeling:  

Modeling is about building representations of things in the ‘real world’. In 

modeling activity, a product’s model is created in order to better understanding 

and requirements.  

 



4. Construction:  

In software engineering, construction is the application of set of procedures that 

are needed to assemble the product. In this activity, we generate the code and 

test the product in order to make better product.  

5. Deployment:  

In this activity, a complete or non-complete products or software are represented 

to the customers to evaluate and give feedback. on the basis of their feedback 

we modify the products for supply better product.  

Umbrella activities 

Typical umbrella activities are: 
 

1. Software project tracking and control 

1. In this activity, the developing team accesses project plan and compares it 

with the predefined schedule. 

2. If these project plans do not match with the predefined schedule, then the 

required actions are taken to maintain the schedule. 

 

2. Risk management 

1. Risk is an event that may or may not occur. 

2. If the event occurs, then it causes some unwanted outcome. Hence, proper 

risk management is required. 

 

3. Software Quality Assurance (SQA) 

1. SQA is the planned and systematic pattern of activities which are required 

to give a guarantee of software quality. 

For example, during the software development meetings are conducted at 

every stage of development to find out the defects and suggest 

improvements to produce good quality software. 

 

4. Formal Technical Reviews (FTR) 

1. FTR is a meeting conducted by the technical staff. 

2. The motive of the meeting is to detect quality problems and suggest 

improvements. 

3. The technical person focuses on the quality of the software from the customer 

point of view. 

 

5. Measurement 

1. Measurement consists of the effort required to measure the software. 



2. The software cannot be measured directly. It is measured by direct and 

indirect measures. 

3. Direct measures like cost, lines of code, size of software etc. 

4. Indirect measures such as quality of software which is measured by some 

other factor. Hence, it is an indirect measure of software. 

 

6. Software Configuration Management (SCM) 

1. It manages the effect of change throughout the software process. 

 

7. Reusability management 

1. It defines the criteria for reuse the product. 

2. The quality of software is good when the components of the software are 

developed for certain application and are useful for developing other 

applications. 

 

Software Process Model 

Software development process encompasses many different tasks, such as domain 

analysis and development planning, requirements specification, software design, 

implementation and testing, as well as software maintenance. Generally, processes 

vary with the project’s goals (such as time to market, minimum cost, higher quality 

and customer satisfaction), available resources (e.g., the company’s size, the 

number, knowledge, and experience of people -- both engineers and support 

personnel -- and hardware resources), and application domain. However, every 

software developer and manager should note that processes are very important. It is 

absolutely necessary to follow a certain predefined process in software development. 

It helps developers understand, evaluate, control, learn, communicate, improve, 

predict, and certify their work. Since processes vary with the project's size, goals, 

and resources, as well as the level at which they are applied (e.g., the organization 

level, the team level, or the individual level), it is always important to define, 

measure, analyze, assess, compare, document, and change different processes. 

Each process relies on a certain model of software development. The first well-

established and well-documented software development process has followed 

the waterfall model. 

 

1.4 What is Agile Software Development? 

The Agile software development methodology is one of the simplest and effective 

processes to turn a vision for a business need into software solutions. Agile is a term 

used to describe software development approaches that employ continual planning, 



learning, improvement, team collaboration, evolutionary development, and early 

delivery. It encourages flexible responses to change. 

The agile software development emphasizes on four core values. 

1. Individual and team interactions over processes and tools 

2. Working software over comprehensive documentation 

3. Customer collaboration over contract negotiation 

4. Responding to change over following a plan 

Agile Model Vs Waterfall Model 

Agile and Waterfall model are two different methods for software development process. 

Though they are different in their approach, both methods are useful at times, depending 

on the requirement and the type of the project. 

Agile Model Waterfall Model 

 Agile method proposes incremental and 

iterative approach to software design 

 Development of the software flows 

sequentially from start point to end 

point. 

 The agile process is broken into individual 

models that designers work on 

 The design process is not broken into 

an individual models 

 The customer has early and frequent 

opportunities to look at the product and make 

decision and changes to the project 

 The customer can only see the product 

at the end of the project 

 Agile model is considered unstructured 

compared to the waterfall model 

 Waterfall model are more secure 

because they are so plan oriented 

 Small projects can be implemented very 

quickly. For large projects, it is difficult to 

estimate the development time. 

 All sorts of project can be estimated 

and completed. 

 Error can be fixed in the middle of the project.  Only at the end, the whole product is 

tested. If the requirement error is 

found or any changes have to be made, 

the project has to start from the 

beginning 



 Development process is iterative, and the 

project is executed in short (2-4) weeks 

iterations. Planning is very less. 

 The development process is phased, 

and the phase is much bigger than 

iteration. Every phase ends with the 

detailed description of the next phase. 

 Documentation attends less priority than 

software development 

 Documentation is a top priority and 

can even use for training staff and 

upgrade the software with another 

team 

 Every iteration has its own testing phase. It 

allows implementing regression testing every 

time new functions or logic are released. 

 Only after the development phase, the 

testing phase is executed because 

separate parts are not fully functional. 

 In agile testing when an iteration end, 

shippable features of the product is delivered 

to the customer. New features are usable right 

after shipment. It is useful when you have 

good contact with customers. 

 All features developed are delivered at 

once after the long implementation 

phase. 

 Testers and developers work together  Testers work separately from 

developers 

 At the end of every sprint, user acceptance is 

performed 

 User acceptance is performed at the 

end of the project. 

 It requires close communication with 

developers and together analyze requirements 

and planning 

 Developer does not involve in 

requirement and planning process. 

Usually, time delays between tests and 

coding 

 

 

1.Scrum 

SCRUM is an agile development method which concentrates specifically on how to 

manage tasks within a team-based development environment. Basically, Scrum is 

derived from activity that occurs during a rugby match. Scrum believes in empowering 

the development team and advocates working in small teams (say- 7 to 9 members). It 

consists of three roles, and their responsibilities are explained as follows: 



 

1. Scrum Master 

a. Master is responsible for setting up the team, sprint meeting and removes 

obstacles to progress 

2. Product owner 

a. The Product Owner creates product backlog, prioritizes the backlog and 

is responsible for the delivery of the functionality at each iteration 

3. Scrum Team 

a. Team manages its own work and organizes the work to complete the sprint 

or cycle 

Product Backlog 

This is a repository where requirements are tracked with details on the no of 

requirements(user stories) to be completed for each release. It should be maintained and 

prioritized by Product Owner, and it should be distributed to the scrum team. Team can 

also request for a new requirement addition or modification or deletion 

Scrum Practices 

Practices are described in detailed: 



 

Process flow of Scrum Methodologies: 

Process flow of scrum testing is as follows: 

1. Each iteration of a scrum is known as Sprint 

2. Product backlog is a list where all details are entered to get the end-product 

3. During each Sprint, top user stories of Product backlog are selected and turned 

into Sprint backlog 

4. Team works on the defined sprint backlog 

5. Team checks for the daily work 

6. At the end of the sprint, team delivers product functionality 

 

 

 

 

 

 

 

 

2.eXtreme Programming (XP) 



Extreme Programming technique is very helpful when there is constantly changing 

demands or requirements from the customers or when they are not sure about the 

functionality of the system. It advocates frequent "releases" of the product in short 

development cycles, which inherently improves the productivity of the system and also 

introduces a checkpoint where any customer requirements can be easily implemented. 

The XP develops software keeping customer in the target. 

 

Business requirements are gathered in terms of stories. All those stories are stored in a 

place called the parking lot. 

In this type of methodology, releases are based on the shorter cycles called Iterations 

with span of 14 days time period. Each iteration includes phases like coding, unit testing 

and system testing where at each phase some minor or major functionality will be built 

in the application. 

Phases of eXtreme programming: 

There are 6 phases available in Agile XP method, and those are explained as follows: 

Planning 

1. Identification of stakeholders and sponsors 

2. Infrastructure Requirements 

3. Security related information and gathering 

4. Service Level Agreements and its conditions 



Analysis 

1. Capturing of Stories in Parking lot 

2. Prioritize stories in Parking lot 

3. Scrubbing of stories for estimation 

4. Define Iteration SPAN(Time) 

5. Resource planning for both Development and QA teams 

Design 

 Break down of tasks 

 Test Scenario preparation for each task 

 Regression Automation Framework 

Execution 

 Coding 

 Unit Testing 

 Execution of Manual test scenarios 

 Defect Report generation 

 Conversion of Manual to Automation regression test cases 

 Mid Iteration review 

 End of Iteration review 

Wrapping 

 Small Releases 

 Regression Testing 

 Demos and reviews 

 Develop new stories based on the need 

 Process Improvements based on end of iteration review comments 

Closure 

 Pilot Launch 

 Training 

 Production Launch 

 SLA Guarantee assurance 

 Review SOA strategy 

 Production Support 

There are two storyboards available to track the work on a daily basis, and those are 

listed below for reference. 

 Story Cardboard 



o This is a traditional way of collecting all the stories in a board in the form 

of stick notes to track daily XP activities. As this manual activity involves 

more effort and time, it is better to switch to an online form. 

 Online Storyboard 

o Online tool Storyboard can be used to store the stories. Several teams can 

use it for different purposes. 

3 Crystal Methodologies 

Crystal Methodology is based on three concepts 

1. Chartering: Various activities involved in this phase are creating a development 

team, performing a preliminary feasibility analysis, developing an initial plan 

and fine-tuning the development methodology 

2. Cyclic delivery: The main development phase consists of two or more delivery 

cycles, during which the 

1. Team updates and refines the release plan 

2. Implements a subset of the requirements through one or more program test 

integrate iterations 

3. Integrated product is delivered to real users 

4. Review of the project plan and adopted development methodology 

3. Wrap Up: The activities performed in this phase are deployment into the user 

environment, post- deployment reviews and reflections are performed. 

4 Dynamic Software Development Method (DSDM) 

DSDM is a Rapid Application Development (RAD) approach to software development 

and provides an agile project delivery framework. The important aspect of DSDM is 

that the users are required to be involved actively, and the teams are given the power to 

make decisions. Frequent delivery of product becomes the active focus with DSDM. 

The techniques used in DSDM are 

1. Time Boxing 

2. MoSCoW Rules 

3. Prototyping 

The DSDM project consists of 7 phases 

1. Pre-project 

2. Feasibility Study 

3. Business Study 

4. Functional Model Iteration 

5. Design and build Iteration 

6. Implementation 

7. Post-project 



5 Feature Driven Development (FDD) 

This method is focused around "designing & building" features. Unlike other agile 

methods, FDD describes very specific and short phases of work that has to be 

accomplished separately per feature. It includes domain walkthrough, design 

inspection, promote to build, code inspection and design. FDD develops product 

keeping following things in the target 

1. Domain object Modeling 

2. Development by feature 

3. Component/ Class Ownership 

4. Feature Teams 

5. Inspections 

6. Configuration Management 

7. Regular Builds 

8. Visibility of progress and results 

6 Lean Software Development 

Lean software development method is based on the principle "Just in time production". 

It aims at increasing speed of software development and decreasing cost. Lean 

development can be summarized in seven steps. 

1. Eliminating Waste 

2. Amplifying learning 

3. Defer commitment (deciding as late as possible) 

4. Early delivery 

5. Empowering the team 

6. Building Integrity 

7. Optimize the whole 

 

 

 

 

 

 

1.5 Selection criteria for software process model 

The selection of an inappropriate process model can result in (1) a system that does 

not satisfy user needs, (2) increased cost, and (3) longer development times. For 

example, if user needs are poorly understood or changing, the use of a conventional 



process model could result in a system that does not satisfy the user's needs. On the 

contrary, if user needs are well understood and stable, then building a prototype can 

unnecessarily increase the development cost and schedule 

Choosing the right Software development life cycle model 

Selecting a Software Development Life Cycle (SDLC) methodology is a challenging 

task for many organizations and software engineers. What tends to make it 

challenging is the fact that few organizations know what are the criteria to use in 

selecting a methodology to add value to the organization. Fewer still understand that 

a methodology might apply to more than one Life Cycle Model. Before considering 

a framework for selecting a given SDLC methodology, we need to define the 

different types and illustrate the advantages and disadvantages of those models  

How to select the right SDLC- Selecting the right SDLC is a process in itself that 

the organization can implement internally or consult for. There are some steps to get 

the right selection. 

STEP 1: Learn the about SDLC Models 
SDLCs are the same in their usage. In order to select the right SDLC, you should 

have enough experience and be familiar with the SDLCs that will be chosen and 

understand them correctly. As described in the software development life cycle 

models article, models are similar to the tools that important to know each tool usage 

to know which context it can fit into. 

STEP 2: Assess the needs of Stakeholders 

We must study the business domain, stakeholders concerns and requirements, 

business priorities, our technical capability and ability, and technology constraints 

to be able to choose the right SDLC against their selection criteria. 

STEP 3: Define the criteria 
Some of the selection criteria or arguments that you may use to select an SDLC are: 

1. Is the SDLC suitable for the size of our team and their skills? 

2. Is the SDLC suitable for the selected technology we use for implementing the 

solution? 

3. Is the SDLC suitable for client and stakeholders concerns and priorities? 

4. Is the SDLC suitable for the geographical situation (distributed team)? 

5. Is the SDLC suitable for the size and complexity of our software? 

6. Is the SDLC suitable for the type of projects we do? 

7. Is the SDLC suitable for our software engineering capability? 

8. Is the SDLC suitable for the project risk and quality insurance? 

What are the criteria? 
Here are my recommended criteria, It will be good to share any new criteria you see 

that it will be valid 

https://melsatar.blog/2017/05/05/the-best-sdlc-model/
https://melsatar.blog/2012/03/15/software-development-life-cycle-models-and-methodologies/
https://melsatar.blog/2012/03/15/software-development-life-cycle-models-and-methodologies/


 

Factors Waterfall 

V-

Shaped 

Evolutionary 

Prototyping Spiral 

Iterative 

and 

Incremental Agile 

Unclear User 

Requirement Poor Poor Good Excellent Good Excellent 

Unfamiliar 

Technology Poor Poor Excellent Excellent Good Poor 

Complex 

System Good Good Excellent Excellent Good Poor 

Reliable 

system Good Good Poor Excellent Good Good 

Short Time 

Schedule Poor Poor Good Poor Excellent Excellent 

Strong Project 

Management Excellent Excellent Excellent Excellent Excellent Excellent 

Cost limitation Poor Poor Poor Poor Excellent Excellent 

Visibility of 

Stakeholders Good Good Excellent Excellent Good Excellent 

Skills 

limitation Good Good Poor Poor Good Poor 

Documentation Excellent Excellent Good Good Excellent Poor 

Component 

reusability Excellent Excellent Poor Poor Excellent Poor 

 

STEP 4: Decide 

When you define the criteria and the arguments you need to discuss with the team, 

you will need to have a decision matrix and give each criterion a defined weight and 

score for each option. After analyzing the results, you should document this decision 

in the project artifacts and share it with the related stakeholders. 

https://melsatar.blog/2017/09/23/trade-off-analysis-technique-make-the-decision-easier/


STEP 5: Optimize 

You can always optimize the SDLC during the project execution, you may notice 

upcoming changes do not fit with the selected SDLC, it is okay to align and cope 

with the changes. You can even make your own SDLC model which optimum for 

your organization or the type of projects you are involved in. 

 

 

 


