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Basic Concepts in Software Engineering  
 Data  
     Data is a collection of facts, figures and statistics related to an object. Data can be         
Processed to create useful information.. Data is very useful for generating reports, graphs and statistics.
Example
     Students fill an admission form when they get admission in college. The form consists of raw facts about the students. These raw facts are student's name, father name, address etc. The purpose of collecting this data is to maintain the records of the students during their study period in the college.
Information
     The manipulated and processed form of data is called information. It is more meaningful than data. It is used for making decisions. 
     Data is used as input for processing and information output of this processing.
Example
     Data collected from census is used to generate different type of information. The government can use it to determine the literacy rate in the country. Government can use the information in important decision to improve literacy rate.
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Difference between data and information
	Data
	Information

	Data is collection of raw facts and figures.
	Information is processed data.

	Data is unarranged and unorganized..
	Information is arranged and organized

	Data is un-meaningful
	Information is meaningful.

	Data is input.
	Information is output.

	Data is used less frequently.
	Information is used frequently.

	Data represents facts before processing
	Information represents results ( after processing).

	Data is not helpful in decision-making.
	Information is helpful in decision-making.

	Data is raw material for information.
	Information is the final product of data.

	Data are unprocessed records
	Information contains processed records

	Data is in large amounts
	Information is in small amounts

	If data is lost, it is very difficult (or even impossible in some situations) to re collect.
	If information is lost, it is easily derived from stored data, again.

	Data depends upon the sources  
	Information depends upon data


What is software?
Software is defined as computer programs, procedures, rules and possibly associated documentation and data pertaining to the operation of a computer based systems..

· “Computer Software” is synonymous with “software product”. 

· It includes the source code and all the associated documents and documentation that constitute a software product. Requirements documents, design specifications, source code, test plans, quality assurance procedures, maintenance procedures, installation instructions and training aids are all components of software product. 
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Software is a general term for the various kinds of programs used to operate

computers and related devices.

Hard ware: 

              The term hardware describes the physical aspects of computers and related devices.
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Software costs
Software costs often dominate computer system costs. The costs of software on a PC are  often greater than the hardware cost.

Software costs more to maintain than it does to develop. For systems with a long life,maintenance costs may be several times development costs.

Software engineering is concerned with cost-effective software development.
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What is software engineering?
IEEE software engineering definition:


Software engineering is the application of a systematic disciplined quantifiable approach to the development, operation and maintenance of software; the application of engineering to software.
Software engineering can be defined as “The establishment and use of sound engineering principles in order to obtain economically software that is reliable and woks efficiently on real time machines.”

 Software engineering is the technological and managerial discipline concerned with systematic production and modified on time and in cost estimates

· Software Engineering deals with the engineering problems, opportunities and needs associated with the development and utilization of computer software. 

· The discipline also addresses the design of computers, computer science and the integration of software into computer systems, as well as the applications of software systems. 

· The software industry is growing rapidly and of increasing importance to our economy and standard of living. 
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Software engineering
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Software engineering is finding its way into many industries, including telecommunications, power generation, biomedical and industrial product companies.

· The software engineering sector is continually advancing. 
.

· The primary goals of software engineering are to improve the quality of software products and to increase the productivity and job satisfaction of software engineers, with cost effectively.

· Software engineers should 
· adopt a systematic and organised approach to their work 
· use appropriate tools and techniques depending on 
· the problem to be solved, 


· the development constraints and 
· the resources available
Software engineering is about solving problems. It can be broken into analyzing (problem) and synthesis (solution)
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Software Engineering - A Layered Technology

Software engineering encompasses a process, the management of activities, technical methods, and use of tools to develop software products


Layers of Software engineering
· The foundation for software engineering is the process layer.  It is the glue that holds the technology layers together and enables rational and timely development of computer software.
· Process defines a framework that must be established for effective delivery of software engineering technology.

· The software process forms the basis for management control of software projects and establishes the context in which technical methods are applied, work products (models, documents, data, reports, etc.) are produced, milestones are established, quality is ensured, and change is properly managed.

· Software engineering methods provide the technical “how to’s” for building software.  Methods encompass a broad array of tasks that include communication, req. analysis, design, coding, testing and support.

· Software engineering tools provide automated or semi-automated support for the process and the methods.

When tools are integrated so that info. Created by one tool can be used by another, a system for the support of software development called computer-aided software engineering is established
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