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CHAPTER1 COMPUTER HARDWARE

1.1 COMPUTER ORGANIZATION

We build computer to solve problems. Early computer solved mathematical and
engineering problems, and later computers emphasized information processing for business
applications. Today, computers also control machines as diverse as automobile engines,
robots, and microwave ovens. A computer system solves a problem from any of these
domains by accepting input, processing it, and producing output. Fig. 1-1 illustrates the

function of a computer system.

Outpu

Fig.1-1 Three activities of a computer system

Computer systems consist of hardware and software. Hardware is the physical part of
the system. Once designed, hardware is difficult and expensive to change. Software is the
set of programs that instruct the hardware and is easier to modify than hardware.
Computers are valuable because they are general-purpose machines that can solve many
different kinds of problems, as opposed to special-purpose machines that can each solve
only one kind of problem. ' Different problems can be solved with the same hardware by
supplying the system with a different set of instructions, that is, with different software.

Every computer has four basic hardware components:

* Input devices.

e Qutput devices.

* Main memory.

¢ Central processing unit(CPU).

Fig. 1-2 shows these components in a block diagram. The lines between the blocks
represent the flow of information flows from one component to another on the bus, which
is simply a group of wires connecting the components. "*) Processing occurs in the CPU and
main memory. The organization in Fig. 1-2, with the components connected to each other
by the bus, is common. However, other configurations are possible as well.

An arbitrary desktop computer(not necessarily a PC) is shown in Fig. 1-3. It has a
large main memory to hold the operating system, applications. and data,and an interface
to mass storage devices (disks and DVD/CD-ROMs). It has a variety of 1/O devices for
user input(keyboard, mouse. and audio), user output(display interface and audio),and
connectivity (networking and peripherals). The fast processor requires a system manager to

monitor its core temperature and supply voltages, and to generate a system reset.
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Input Central Main Output
devices processing unit memory devices

' r { !
| ]

Fig. 1-2 Block diagram of the four components of a computer system

Main processor

[M—Wl—’ Main memory

RESET [~ System SerialUSB
manager ouse, keyboard,
Interrupts 71— modems, scanners
—=—— printers, floppy disks,
Temperature and | other computers
supply voltage monitor digital cameras
Sensors Internet via cable:
Notwork file servers, database
Hard disk "Disk et servers, workstations,
ard disks, I e multiprocessing engine
DVD/CDROM ———| interface P geng
Output, B —— _
Input o

Display

B

System expansion

Fig. 1-3 Block diagram of a generic computer

Computer hardware is often classified by its relative physical size:
e Small microcomputer.

¢ Medium minicomputer.

» Large mainframe.

Just the CPU of a mainframe often occupies an entire cabinet. Its input/output (I1/0)
devices and memory might fill an entire room. Microcomputers can be small enough to fit
on a desk or in a briefcase. As technology advances, the amount of processing previously
possible only on large machines becomes possible on smaller machines. Microcomputers
now can do much of the work that only minicomputers or mainframes could do in the past.

The classification just described is based on physical size as opposed to storage size. A
computer system user is generally more concerned with storage size, because that is a more
direct indication of the amount of useful work that the hardware can perform. L1 Speed of
computation is another characteristic that is important to the user. Generally speaking,
users want a fast CPU and large amounts of storage, but a physically small machine for

the I/O devices and main memory.

NOTES
[1] 4. EEIS 2 because 5| T 1 JFE AR5 M A] . iZ N A] H as opposed to... 4 FF B 5 47 41 i . 45
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EXERCISES

1. Multiple choices.
(1) A large main memory can be used for storing
a. data

b. operating system c. applications d. interface



