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PREFACE

This is a world of competitions. One has to become capable to concur the same. You listen the parents’, taught by the teachers, gone through the books, encyclopedias, and ocean of information through internet. You move towards desired interest. You gained the knowledge. The technology is there to support you. Number of avenues are there in front. Every corner on globe is ready to fetch you. Wish to become software engineer. A learning journey of 1-year, 2-year, or 3-year has already been performed or in continuation. You are waiting for expectations to get fulfilled or reviewing something left unattended in past. Different reasons can be put up for justifying the present status. Dear reader software engineering is a very wide discipline; its importance is well known in various engineering fields accompanied with wide range of practices / topics. One can swim from novice to professional to expert to master in this career.

The aim of this book is to refresh you from software engineering fundamental concepts, basic day to day Definitions / Terminologies, Development Models, Encompassing Specifications, Function Oriented Modelling, Object Oriented Modelling, Dynamic Modelling, Analysis, Design, Coding, Testing, Implementation, Metrics, PERT Charts, Gantt Charts, Project Management, Software Configuration Management, Software Maintenance, Software Quality Assurance etc. You will utilize it during the period of learning and even after that. It will give the glimpse of array of questions and answers. It will induce the capacity and capability and confidence in you to do real life applications. It is hoped that you will drink the water not for you only but will provide to others. A job teaches us to obey while expertise and perfection are the result of our own efforts. Do practice with software paradigms (Structured Programming, Modular Programming, Objects Oriented Programming etc.) and measure the same to become Software Engineer. 

This book is an outgrowth of teaching experience. It is designed for today’s generation of learner students (BCA, MCA. B.Tech.), both for regular and distance learning stream. The content of this book matches to the syllabus of IGNOU, CCS University, GGS Indraprastha University, IKG Punjab Technical University, MDU Rohtak, Jamia Millia Islamia and many more. Traditional learning styles are adjusting to new technology. The learning environment - mobile, internet, open university distance learning, pedagogy demands a student-oriented submission. Text books, study blocks (SIM) visibility has long distance, while e-Books, power point slides, pdf demands improved organization and high surfing time from site to site. This book has large number of text, chart, graphs, tables, diagrams, examples, and exam relevant questions for interaction with learners to make them a feel of own stimulating learning world. Glossary at the end of this book helps the students to assimilate the terms used quite often and keyword page-index makes’ traversal easy over the book leaves.

It will be my pleasure to receive valuable suggestions from professors of various educational institutions, other faculty members and students for improvement of the quality of the book. The reader may feel free to send in their comments and suggestions to the under mentioned address.

Alind Saxena
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PROLOGUE

The Banyan Tree give roots to its new generation. Todays learners are our new generation. Computer technology keeps on traveling decades after decades with new milestones - From Charles Babbage : Analytical Engine in 1834 to Mobile Phone based APPs, from machine languages to assembly language to structured languages to object oriented languages to artificial languages, ways of conceptualization, logical thinking, problem solutions changed from monolithic to structure to object oriented styles.

Something which was being understood as an art of designing solution has reached top level of engineering i.e. Software Engineering. It encompasses working solutions, users, devices, interfaces, and technology. 

Learners need to acquire knowledge before stepping in to career related to computer software engineering. Their journey begins with Software Engineering Fundamentals. This book smoothens the path of learning through many illustrations, solved solutions, figures, charts, data in tables, diagrams, test cases, case studies etc. with the help of data flow diagrams, entity relationship diagrams, object diagrams, function diagrams, use case diagrams, PERT and GANTT chart diagrams etc. 

Glossary at the end of book is presented here to explain the special terms, acronyms, and phrases to enable the reader for comfortable practice. The book also has another facility Back of Book Index, arranged in alphabetical order. A complement to main index and freedom to readers to traverse over the contents in desired order. 

Ravinder Singh
Director
K S Memorial Society for Education & Research
Delhi
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SOFTWARE ENGINEERING - AN INTRODUCTION 
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A clever person solves a problem.
 A wise person avoids it.

~~Einstein



1.0 AN INTRODUCTION

Lets’ start with a well known word PROGRAM. It may be in reference to independence day celebration program, movie viewing program, marriage program, school or college annual day program. We enjoy there, but did we notice each of these enjoyments have activities which are in pre-determined order. We become the part of that. We achieve the anticipated. The invitation letter for these, have the sequence of activities in order either according to date and time or to speaker or some functional scheduling.

[Prepare an invitation mentioning different activities with respect to time and their presenter: Activity 1]

[Train your pet with these four commands come-come , sit-down, stand-up and go-go: Activity 2] 

Program is a sequence of activities which have some order. [e.g. BCA/MCA/B Sc/B.E. academic counselling session attending program.] 

Another familiar word Computer Program: A computer program is a sequence of set of instructions logically arranged in predefined order to achieve some specific object, when executed by a computer, written in some programming language which is understandable by the computer. There are number of programming languages which can be used for specific purpose or a general purpose. Each language has its advantages and disadvantages. The popular computer programming languages which are understandable by the computer may be BASIC, COBOL, FORTRAN, C, C++, Visual Basic, HTML, JAVA, SL, or C# etc. A computer program is written or coded by a programmer. A program coded in such programming languages are human readable. The computer has to convert such human readable program into machine readable form with the help of compiler, interpreter, or assembler. 

Programming Language is a notation to write symbols, characters in the form of instructions to be understood by the computer to execute upon. The programming languages are used to control the performance of the computer. 

These languages also have set of characters, words, lines, paragraphs, punctuation, and grammar rules as our day to day written-spoken languages like English, Hindi, Telugu, French etc. 

The computer is an electronic device. The program written in some programming language works on it. A computer system is a set of integrated devices that input, output, process, and store data and information. The computer and integrated devices together called as hardware while data, program, programming languages, operating system, editor, compiler, interpreter, assembler etc. are called as software. 

The hardware and software constitute the Computer System. Hardware is that part of computer system which physically exist while the software is not so. It tells the computer how to work. It is not visible. Commonly software refers to an applications, scripts, and programs that run on a computer. Software is a variable part of computer system. The Software can be defined as a collection of integrated computer programs in the form

























	A general description about program is sufficient to begin writing of same. Details can be incorporated later. 

Poor or incomplete description about the task always generate the problems and a major cause of failure. What is there and what is to obtain is the result of a thorough discussion between the developer, management, and user.

	Once the software is written, and works, our job is done. This is not correct because still a lot of work is left. A software life cycle exists. Initial work concentrates on planning and analysis. Subsequent work focus on designing, coding, debugging, testing, implementation etc. remain unattended. The documentation most important – covering operating instruction manual, system reference manual etc. that need to be accomplished.



	The only deliverable for a project is the working program. A working program is only one part of configuration. Complete configuration includes planning, requirement specification, design, coding, working program and testing specification. At least a documentation should be accompanied along-with deliverables. It tells what has been done, what are the various function, procedures, databases, and related role of stake of holders. Documentation ascertain the scope for future developments and serve as a guide for the software maintenance task. 

	Software Engineering unnecessarily demands for a documentation, and will slow down the work-flow. Software Engineering is not about producing documents but it increases the quality of software. Better quality reduces work-load, avoid redundancy, and speeds up software delivery times.

	Changes in requirement continually occur, that can be accommodated as and when request appear as software is flexible. 
It is true changes occur in proposed software requirement but the impact of accommodating that change varies from stage to stage of software development. Requirement changes in early stage of development are manageable but at later stages it is not fruitful. It involves heavy repletion of task e.g. framing of logic, function calls and database handling. The magnitude of changes and resultant impact may impose high cost and time involvement. 
Suppose a house is being built, it passes through stages of foundation level, dpc level, door level, roof level, plaster level and floor level. At door level a change request occurs for improper concrete mixing at foundation level – certainly it will be catastrophic. 
The later you discover a change it will be severe.



	Review are time consuming, not fruitful to initiate. 
This is the only mechanism with the help of which flaws in managerial and technical operation can be busted out. In principle every finishing stage needs an immediate review.

	If we fall behind schedule in developing software, we can just put more people on it. 
Software development is not a mechanical production process i.e. Adding more people and resources of equipment & machinery will make delivery in-time. Here adding more people to make-up, the schedule will make project worse. First the person are not exposed to that project. Second Existing team divert their attention to acquaint and train them for the required work which is again time and cost consuming. Even after that new comers will appear low productive. Though it cannot be ruled out completely if people are added in planned and well-coordinated manner.

	 Provide the system reference manual and a programming book etc. someone, you have got a hand to work.
As the computer hardware engineer require proper training, exposure and experience similarly software engineering competence can be achieved only through the formal education and adequate experience.


















	Engineering product once developed cannot be changed. For product modification product redesigning and remanufacturing is required. In case of software the changes are to be brought in relevant code. Modification capabilities provide the Flexibility in software. Which can be brought in system to improve performance, or correct errors or failures or upgradation. The required functions are Changeability, Operability, Testability, and Stability. 

	Other engineering products are visible but the software is invisible. Therefore it is said that software is developed not manufactured. Though like other product it is first designed and then developed. But it can not be done automatically on any assembly line like other engineering products. Nowadays CASE (Computer aided software engineering) tools are available for software development even than it still depends on programmers ability to quantify and standardize. Therefore the same software developed by different programmers may take varied amount of time, resources, and cost.

	Software does not wear out. Software is not vulnerable to external factor like other engineering products. Software does not face wear and tear in the operation like other engineering products. It is not like computer hardware. It can be executed for any number of times. It may face failure due to bugs or errors or undesired operation or accuracy. It may become obsolete.

	Software engineering products’ testing is different from other engineering products. In other engineering products testing may be related full capacity operation whereas in software engineering products it may require different test cases in different situation of inputs and expected outputs. By testing the errors are identified.

	Software is reusable. Once it is written under one application , it can be used in other software.

	Software engineering product development management is the most challenging job since it consider developer skill, estimated time and cost, and resource utilization. It has week standardization still works on averages. The engineering products have well defined procedures and standard.

	Software engineering used towards the construction of large programs.

	Software evolves.

	The efficiency with which software is developed is of crucial importance.

	The software has to effectively supports its users.

	Functionality is the degree of performance of the software with respect to its intended purpose. The expected functions are Suitability, Accuracy, Interoperability, Compliance, and Security.

	Reliability is exhibited as a set of attributes that bear on capability of software to maintain its level of performance under the given condition for a stated period-of-time. The related functions are Recoverability, Fault tolerance, and Maturity.

	Efficiency mention the ability of software to use system resources in the most effective and efficient manner. Efficiency is observed with respect to Time and Resources utilization.

	Usability indicate to the extent to which software can be used with ease. It involves Understandability, Learnability, and Operability.

	Portability a set of attributes which refer to the ability of software to be transferred from one environment to other, without or minimum changes. The required functions are Adaptability, Install ability, and Replaceability.






	  To improve the effectiveness of efforts in programming and development process. 

	  To improve the productivity. 

	  To enhance the assimilation of the developed software systems. 

	  Monitoring and predicting the cost of software development. To improve the budget and schedule estimates, 

	  Produce what the customer wants. Less defects in final product. 

	  Develop a software which satisfy requirement specification. 

	  Develop software with quality, reliability, efficiency, clarity, and extensibility features. 

	  Use the automated tools and techniques. Software must accompanied with documentation.
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