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1.2 What Is a Computer?

A computer is a device capable of performing computations and making logical decisions at speeds millions and even billions of times faster than those of human beings. For example, many of today’s personal computers can perform hundreds of millions-even billions-of additions per second. 
Computers process data under the control of sets of instructions called computer programs.

These programs guide computers through orderly sets of actions that are specified by individuals known as computer programmers.
A computer is composed of various devices (such as the keyboard, screen, mouse, disks, memory, CD-ROM and processing units) known as hardware. The programs that run on a computer are referred to as software. Hardware costs have been declining dramatically in recent years, to the point that personal computers have become a commodity. Software development costs, however, have been rising steadily, as programmers develop ever more powerful and complex applications without being able to improve significantly the technology of software development.
1.3 Computer Organization:-
Virtually every computer, regardless of differences in physical appearance, can be envisioned as being divided into six logical units, or sections:
1. Input unit. This “receiving” section of the computer obtains information (data and computer programs) from various input devices. The input unit then places this information at the disposal of the other units to facilitate the processing of the information. Today, most users enter information into computers via keyboards and mouse devices. Other input devices include microphones (for speaking to the computer), scanners (for scanning images) and digital cameras (for taking photographs and making videos).

2. Output unit. This “shipping” section of the computer takes information that the computer has processed and places it on various output devices, making the information available for use outside the computer. Computers can output information in various ways, including displaying the output on screens, playing it on audio/ video devices, printing it on paper or using the output to control other devices.

3. Memory unit. This is the rapid-access, relatively low-capacity “warehouse” section of the computer, which facilitates the temporary storage of data. The memory unit retains information that has been entered through the input unit, enabling that information to be immediately available for processing. In addition, the unit retains processed information until that information can be transmitted to output devices.

Often, the memory unit is called either memory or primary memory— random access memory (RAM) is an example of primary memory. Primary memory is usually volatile, which means that it is erased when the machine is powered off.
4. Arithmetic and logic unit (ALU). The ALU is the “manufacturing” section of the computer. It is responsible for the performance of calculations such as addition, subtraction, multiplication and division. It also contains decision mechanisms, allowing the computer to perform such tasks as determining whether two items stored in memory are equal.

5. Central processing unit (CPU). The CPU serves as the “administrative” section of the computer. This is the computer’s coordinator, responsible for supervising the operation of the other sections. The CPU alerts the input unit when information should be read into the memory unit, instructs the ALU about when to use information from the memory unit in calculations and tells the output unit when to send information from the memory unit to certain output devices.

6. Secondary storage unit. This unit is the long-term, high-capacity “warehousing” section of the computer. Secondary storage devices, such as hard drives and disks, normally hold programs or data that other units are not actively using; the computer then can retrieve this information when it is needed—hours, days, months or even years later. Information in secondary storage takes much longer to access than does information in primary memory. However, the price per unit of secondary storage is much less than the price per unit of primary memory. Secondary storage is usually nonvolatile—it retains information even when the computer is off.
1.4 Evolution of Operating Systems

Early computers were capable of performing only one job or task at a time. In this mode of computer operation, often called single-user batch processing, the computer runs one pro gram at a time and processes data in groups called batches. Users of these early systems typically submitted their jobs to a computer center on decks of punched cards. Often, hours or even days elapsed before results were returned to the users’ desks.

To make computer use more convenient, software systems called operating systems were developed. Early operating systems oversaw and managed computers’ transitions between jobs. By minimizing the time it took for a computer operator to switch from one job to another, the operating system increased the total amount of work, or throughput, computers could process in a given time period.
As computers became more powerful, single-user batch processing became inefficient, because computers spent a great deal of time waiting for slow input/output devices to complete their tasks. Developers then looked to multiprogramming techniques, which enabled many tasks to share the resources of the computer to achieve better utilization. Multiprogramming involves the “simultaneous” operation of many jobs on a computer that splits its resources among those jobs. However, users of early multiprogramming operating systems still submitted jobs on decks of punched cards and waited hours or days for results.

In the 1960s, several industry and university groups pioneered timesharing operating systems. Timesharing is a special type of multiprogramming that allows users to access a computer through terminals (devices with keyboards and screens). Dozens or even hundreds of people can use a timesharing computer system at once. It is important to note that the computer does not actually run all the users’ requests simultaneously. Rather, it performs a small portion of one user’s job and moves on to service the next user. However, because the computer does this so quickly, it can provide service to each user several times per second. This gives users’ programs the appearance of running simultaneously. Timesharing offers major advantages over previous computing systems in that users receive prompt responses to requests, instead of waiting long periods to obtain results.

The UNIX operating system, which is now widely used for advanced computing, originated as an experimental timesharing operating system. Dennis Ritchie and Ken Thompson developed UNIX at Bell Laboratories beginning in the late 1960s and developed C as the language in which they wrote it. They freely distributed the source code to other programmers who wanted to use, modify and extend it. A large community of UNIX users quickly developed.

The operating system grew as UNIX users contributed their own programs and tools.

Through a collaborative effort among numerous researchers and developers, UNIX became a powerful and flexible operating system able to handle almost any type of task that a user required. Many versions of UNIX have evolved, including today’s phenomenally popular open-source Linux operating system. Typically, the source code for open-source products is freely available over the Internet. This enables developers to learn from, validate and modify the source code. Often, open-source products require that developers publish any enhancements they make so the open-source community can continue to evolve those products.
1.5 Personal Computing, Distributed Computing and Client/

Server Computing

In 1977, Apple Computer popularized the phenomenon of personal computing. Initially, it was a hobbyist’s dream. However, the price of computers soon dropped so far that large numbers of people could buy them for personal or business use. In 1981, IBM, the world’s largest computer vendor, introduced the IBM Personal Computer. Personal computing rapidly became legitimate in business, industry and government organizations.

The computers first pioneered by Apple and IBM were “stand-alone” units—people did their work on their own machines and transported disks back and forth to share information.

(This process was often called “sneaker net.”) Although early personal computers were not powerful enough to timeshare several users, the machines could be linked together into computer networks, either over telephone lines or via local area networks (LANs) within an organization.

These networks led to the distributed computing phenomenon, in which an organization’s computing is distributed over networks to the sites at which the work of the organization is performed, instead of being performed only at a central computer installation.

Personal computers were powerful enough to handle both the computing requirements of individual users and the basic tasks involved in the electronic transfer of information between computers. N-tier applications split up an application over numerous distributed computers.

For example, a three-tier application might have a user interface on one computer, business logic processing on a second and a database on a third; all interact as the application runs.

Today’s most advanced personal computers are as powerful as the million-dollar machines of just two decades ago. High-powered desktop machines—called workstations— provide individual users with enormous capabilities. Information is easily shared across computer networks, in which computers called servers store programs and data that can be used by client computers distributed throughout the network. This type of configuration gave rise to the term client/server computing. Today’s popular operating systems, such as UNIX, Solaris, Mac OS, Windows 2000, Windows XP and Linux; provide the kinds of capabilities discussed in this section.

1.6 Machine Languages, Assembly Languages and High-level

Languages
Programmers write instructions in various programming languages, some directly understandable by computers and others that require intermediate translation steps. Although hundreds of computer languages are in use today, the diverse offerings can be divided into three general types:

1. Machine languages

2. Assembly languages

3. High-level languages

Any computer can understand only its own machine language directly. As the “natural language” of a particular computer, machine language is defined by the computer’s hardware design. Machine languages generally consist of streams of numbers (ultimately reduced to 1s and 0s) that instruct computers how to perform their most elementary operations.

Machine languages are machine-dependent, which means that a particular machine language can be used on only one type of computer. The following section of a machine language program, which adds overtime pay to base pay and stores the result in gross pay, demonstrates the incomprehensibility of machine language to the human reader.
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As the popularity of computers increased, machine-language programming proved to be excessively slow, tedious and error prone. Instead of using the strings of numbers that computers could directly understand, programmers began using English-like abbreviations to represent the elementary operations of the computer. These abbreviations formed the basis of assembly languages. Translator programs called assemblers convert assembly language programs to machine language at computer speeds. The following section of an assembly-language program also adds overtime pay to base pay and stores the result in gross pay, but presents the steps more clearly to human readers than does its machine-language equivalent:

LOAD BASEPAY

ADD OVERPAY

STORE GROSSPAY

Such code is clearer to humans but incomprehensible to computers until translated into machine language.

Although computer use increased rapidly with the advent of assembly languages, these languages still required many instructions to accomplish even the simplest tasks. To speed up the programming process, high-level languages, in which single statements accomplish substantial tasks, were developed. Translation programs called compilers convert high-level- language programs into machine language. High-level languages enable programmers to write instructions that look almost like everyday English and contain common mathematical notations. A payroll program written in a high-level language might contain a statement such as Gross Pay = base Pay + overtime Pay Obviously, programmers prefer high-level languages to either machine languages or assembly languages.

The compilation of a high-level language program into machine language can require a considerable amount of time. However, this problem was solved by the development of interpreter programs that can execute high-level language programs directly, bypassing the compilation step. Although programs that are already compiled execute faster than interpreted programs, interpreters are popular in program-development environments. In these environments, developers change programs frequently as they add new features and correct errors. Once a program is fully developed, a compiled version can be produced so that the program runs at maximum efficiency.
1.7 C, C++, Visual Basic .NET and Java™

As high-level languages develop, new offerings build on aspects of their predecessors. C++ evolved from C, which in turn evolved from two previous languages, BCPL and B. Martin

Richards developed BCPL in 1967 as a language for writing operating systems, software and compilers. Ken Thompson modeled his language, B, after BCPL. In 1970, Thompson used B to create early versions of the UNIX operating system. Both BCPL and B were “type less” languages, meaning that every data item occupied one “word” in memory. Using these languages, programmers assumed responsibility for treating each data item as a whole number or real number, for example.

The C language, which Dennis Ritchie evolved from B at Bell Laboratories, was originally implemented in 1973. Although C employs many of BCPL and B’s important concepts, it also offers data typing and other features. C first gained widespread recognition as

