Information Technoloygy  : A Glance

Recent advances in Information Technology have placed IT as one among the most revolutionary means ever created in known human history.IT seems to transform every facet of human life and usher in a knowledge based society in the next century.It has already been delivering on some of these promises.The world of computers, telecommunications, television and the internet and all other media are converging very rapidly.This has opened up infinite and previously unimagenable new possibilities in Work, Education, Communication , Commerce, Agriculture  and entertainment.

The use of information technology is well recognized. This has become a must for the survival of businesses. arises the question as how to define IT. Thus, IT can be defined as an integrated technology which includes computer, telecommunications, magnetic storage media, television etc., industries and development of software to integrate these.

Computer is one of the major components of an information technology network and is gaining increasing popularity. Everywhere we see the elegance, sophistication and efficiency possible with the help of computers.

The Information Technology consists  of two major components: hardware and software.These two have utility and application in every sphere of life.

Computer softwrae has become a driving engine the decision making in business.It serves as the basis for modern scientific investigation and engineering problem solving.It is a key that differentiates the modern products and services.It is embedded in systems of  all kinds: transportation, medicare, telecommunication, defence services, industrial processes, entertainment, etc.

Today software takes on a  dual role.It is a product and at the same time a vehicle  for delivering the product.As a product,it delivers the computing potential embodied by computer hardware.As the vehicle used to deliver the product, software acts as a basis for the control of the computer,the communication of information and the creation and control of other programmes.

Dramatic improvements in hardware performance,profound changes in computing architecture,vast increases in memory and storage capacity and and a wide variety of exotic input and output operations have all precipitatedmore sophisticated and complex computer based systems.

From MainFrames to PC’s

The current technology of the personal computer evolved from the mainframe computers of the 1950’s to the miniature generations of 80’s.They were big and complex, difficult to understand and use but they provided a significant increase in productivity over the office of the pre-computer era. Common applications like word processing and were first developed for mainframes, since these were the only machines known by that time.

Today’s personal computers, indeed, has about the same computing power as a 1960 mainframe. There have been some improvements ,such as better operating systems with graphical interfaces and the mouse , or faster processors and more memory, but the basic technology isn’t very different from the mainframe.

Software Classification

Software may be developed for any situation for which a prespecified set of procedural steps has been defined.Information content and determinancy are important  factors in determining  the nature of a software application.Content refers to the meaning of the of form of incoming and outgoing information For example,many businessapplications make use of highly structured input data and produce formatted “reports”. Software that controls an automated machine accepts discrete data items with limited structures and produce individual machine commands in rapid succession.

It is a little bit difficult to develop meaningful generic categories for software applications.As software complexity grows , neat compartmentalization disappears.The following software areas indicate the breadth of potential applicatins:

System Software:

System software is a collection of programmes written to service other programmes.

Some system software (ex. Compilers, editors, and file management utilities) processes complex, but determinate, information structures. Other system applications process largely indeterminate data. in either case, the system software  is characterized by heavy interaction with computer hardware; heavy usage  by multiple users; concurrent operation that require scheduling .resource sharing , and multiple external interfaces.

Real Time Software:

Programmes that monitor /analyze/control/ real world events as they occur are called real time software. Elements of real time software include a data gathering component that collects and formats information from an external environment, an analysis component that transforms information has required by the application, a control/output component that coordinates all the other components so that real time response can be maintained .It should be noted that the term real time differs from interactive or time sharing. A real time system must respond within strict time constraints. The response time of an interactive system can normally be exceeded without disastrous results.

Business Software:

Business information processing is the largest single software application area.

Discrete systems have evolved into management information systems, software that accesses one or more large databases containing business information .Applications in this area restructure existing data in a way that facilitates business operations or management decision making. In addition to conventional data processing applications, business software applications also encompass interactive and client server computing.

Engineering and  Scientific Software:

Engineering and scientific software has been characterized by “number crunching” algorithms. Applications Range from astronomy to volcanology, from automotive stress analysis to space shuttle orbital dynamics and from molecular biology to automated manufacturing. However, new applications within the engineering /scientific  area are moving away from conventional numerical algorithms. Computer –aided design, system  simulation, and other interactive applications have begun to take on real time and even system software characteristics.

Embedded Software:

Intelligent products have become commonplace in nearly every consumer and industrial market.Embedded software resides in read only memory and is used to control products and systems for the consumer and Industrial market. Embedded software can perform very limited and esoteric function or provide significant functions and control capability.

Personal Computer:

The personal computer software market has burgeoned over the past decade. Word processing, spreadsheets, computer graphics, multimedia, entertainment, database management, personal and business financial applications, and external network or database access has only a few of hundreds of applications.

Artificial Intelligence Software:

Artificial Intelligence software makes use of non-numerical algorithms to solve complex problems that are not amenable to computation or straightforward analysis. An active AI area is expert systems, also called knowledge based systems. However, other application areas for AI software are pattern recognition, theorem proving and game playing. In recent years, a new branch of AI software called artificial neural networks has evolved. A neural network simulates the structure of brain processes and may ultimately lead to a new class of software that can recognize complex patterns and learn from past experience.

Software application not only marks a radical change in the way we work, but sparks , not a flame but an inferno of excitement in the entire information technology industry.

Applications in the area of networking, such as Novell NetWare and LAN manager were more staid  in their effect on the market. GroupWare applications ,which drew on e-mail networking and rdbms, marked a real change in the way people interact with computers. Examples of applications of this category include Lotus Notes and Microsoft Exchange.

Of course the biggest GroupWare applications ,the Internet, has finally taken .

Role of Programming Languages

Software are built using a programming language that has a limited vocabulary, an explicitly defined grammar, an well formed rules of syntax and semantics. At the lowest level, the language mirrors the instruction set of hardware. At mid level ,programming languages such as Ada 95,C, or Smalltalk are used to create a procedural description  of the programme. At the highest level, the language uses graphical, icons. or other symbology to represent  the requirements  for a solution.

Machine level language is a symbolic representation of the CPU instruction set. when  a good software developer produces a maintainable ,well documented programme, machine level language can make extremely efficient use of memory and optimize programme execution speed. When a programme is poorly designed and has little documentation, machine language is a nightmare.

Mid level languages allow the software developer and the program to be machine independent. When a more sophisticated translator is used , the vocabulary, grammar, syntax, and semantics of a mid level language can be much more sophisticated than the machine level languages. In fact, mid level language compilers and interpreters produce machine level language as out put.

Although hundreds of programming languages are in use today, fewer than ten languages are widely used in the industry.

Fourth generation languages, also called non-procedural languages, move the software developer even further from the computer hardware. Rather than requiring the developer to specify procedural detail, the non-procedural languages, move the software developer even further from the computer hardware. 

Software Development

Software engineering is the field of computer science that deals with building software systems which are so large or complex that thay are built by a team or teams of scientists and engineers. Usually, these software systems exist in multiple versions and are used for many years. During their lifetime, they undergo many changes to fix defects, enhance existing features, to add new features, to remove old features, to remove old features, or to be adapted to run in a new environment.

As an engineering discipline evolves, a collection of standard design components is created. Standard screws and off the shelf integrated circuits are only two of thousands of standard components that are used by mechanical and electrical engineers as they design new systems. The reusable components have been created so that the engineer can  concentrate on the truly innovative elements of a design. In the hardware world, component reuse is a natural part of engineering process. In the software world, it is something that has yet to be achieved on a broad scale.

Reusability is another characteristic of a high quality software component. A software component .A software component  should be designed and implemented so that it can be reused in many different programs. Modern reusable components encapsulate both data and the processing that is applied to the data, enabling the software engineer to create new applications from reusable parts. For example, today’s interactive interfaces are built using reusable components that enable the creation of graphic windows, pull down menus and a wide variety of interaction mechanisms.

Software Myths

Many causes of a software affliction can be traced to a mythology that arose during the early history of software development. Software myths propagated misinformation and confusion. Software myth has a number of attributes that made them insidious; For instance ,they appeared to be reasonable statements of fact, they have an intuitive feel, and they were often promulgated by experienced practitioners who knew the score.

Today most knowledgeable professional recognize myths for what they are-misleading attitudes that that have caused serious problems for managers and technical people alike. However, old attitudes and habits are difficult to modify, and remnants of software myths are still believed.

Conclusion

Software is a product as well as a process, which requires sophisticated level of training, education and skill for its development and application. We are standing on the threshold of an exciting new age of information technology that will change our lives forever. In addition to freeing all of us from the restraints of limited access, it promises to break through all geographic and political barriers.
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