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Chapter 1

Introduction to Computers
% —% 4 Bad)

1.1 The Computer System

computer system includes both hardware and software.
Hardware consists of the physical components and all
associated equipment — integrated circuits, printed circuit
boards, . cables, power supplies, memory, and terminals — rather
than!!) abstract ideas or instructions. You can see them, touch them,
and feel them.
The basic organization of a computer hardware system consists of
an input device, an output device and Central Processing Unit(CPU) .
Software, in contrast, can not be seen, touched or felt. It is a series
of instructions that guide a computer through some process. Software
products may be divided into our basic types: application programs,
programming language processors, operating systems and system utili-
ties.
Application programs allow you to perform such tasks as solving
statistical problems, keeping your company s account books or playing

a computer game.
Programming language processors are programs that support the
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use of a computer language on a computer system. They are tools which
are used for the development of application programs.

Operating systems are control programs that manage hardware and
software resources and enable you to run application programs.

System utilities are special programs that enhance the usefulness
and capabilities of a computer.

It is possible to be familiar with various aspects of computer soft-
ware without being concerned about the details of how the computer’s
hardware operates. It is also possible to design various components of
the system’ s hardware without knowledge of the computer software that
will run on it. However, if you are concerned with!?! computer archi-
tecture, you should have a knowledge of both hardware and software,

because these two parts of the system are closely related to each other.

hardware A4

software At
input AN
output Lo
resource TR
cable 4
instruction s 4
terminal E)
memory B E
operating system BAEERR
processor RPEH
application program B RAAR
integrated circuits (IC) &A%

printed circuit board P ) o B AR
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central processing unit (CPU) P 4t 5
programming language processor it L& 4 E

[ 1 ]rather than # ~ &

18] : This freedom of choice in developing programs leads to the
notion that programming is an art rather than a science.
FERAG XA BERFHTRARTA-NTTA
w1 R A — A F Bk

[2]be concerned with Fa----+ X, RF
#] :Once a program is in memory, the scheduler is no longer
concerned with it.
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1.2 Organization of Computer
System Components

computer is a fast and accurate symbol manipulating system

A that is organized to accept, store, and process data and pro-

duce output results under the direction of a stored program of

instructions . This section explains why a computer is a system and how
a computer system is organized.

Fig.1.1 shows the basic organization of a computer system. Key

elements in this system include input, processing, and output devices.

Let’s examine each component of the system in more detail.
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INPUT DEVICES. Computer systems use many devices for input
purpose . Some INPUT DEVICES allow direct human/machine commu-
nication, while other first require data to be recorded on an input medi-
um such as a magnetizable material' ') . Devices that read data magneti-
cally recorded on specially coated plastic tapes or flexible or floppy
plastic disks are popular'?) . The keyboard of a workstation connected
directly to. . .or ONLINE to ... a computer is an example of a direct
put devicel®) . Additional direct input devices include the mouse, in-
put pen, touch screen and microphone, regardless of the type of device
used, all are components for interpretation and communication between

people and computer systems.

Information

Information

Fig.1.2
CENTRAL PROCESSING UNIT. The heart of any computer system
is the central processing unit (CPU). As Fig. 1.2 shows, there are
three main sections found in the CPU of a typical personal computer

system: The primary storage section, The arithmetic-logic section, and

The control section. But these three sections aren’ t unique to personal
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computer: They are found in CPU of all sizes.

OUTPUT DEVICES. Like input units, output devices are instru-
ments of interpretation and communication between humans and com-
puter systems of all sizes. These devices take output results from the
CPU in machine-coded form and convert them into a form that can be
used (a) by people (e.g. a printed and/or displayed report) or (b)
as machine input in another processing cycle.

In personal computer systems, display screen and desktop printers
are popular output devices. Larger and faster printers, many online
workstations, and magnetic tape drives are commonly found in larger
systems.

The input/output and secondary storage units are sometimes called
peripheral devices (or just peripherals) . This terminology refers to the
fact that although these devices are not a part of the CPU, they are of-

ten located near it.

stored program HHEAE R

input device WNE A

central processing unit Pokab 2 B

output device Wbk g

primary storage (memory) ERE B

secondary storage (memory) — H A E , ARG HEA
arithmetic-logic section HEAREZHIH
workstation T A3k

magnetic tape drive BEH AL

display screen 2R

peripheral sShEEE, SR
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[1]% while 65550 L6 6 , A HITHEL,FR R,
“TR"F,

[2]flexible or floppy plastic disks 7 8 -4 “BE A",

[3]online 5 A BB AMARE, B F A BN, £
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R A ERHL PO IR (CPU) R BEILAZMAZ L. W
B 1.2 Bk, — & MBIA JGHE LK CPU H =B 4r 4 A - A
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A FHERTELA CPU A X =857

Mg SRARSEM BHHRELEASHELR
% Bl R R R (S B & . B IR 4 ML CPU AR B HLAR AR
BB AR R, RS R (a) AT AT EME R (B 3T ED
5 BRI ) B (b) B — b E i R A

TEANTENLR G S, % B i &R B R G 1T
EiBL, HBek R A LR 508 # B A R ETREUITERAL.
% HTELR TAEH AR L,

A BB A/ R & IR B B AR AR R R SN A X
H Nk i & A B F CPU LB XT CPU Bk
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1.3 Microcomputer Architecture

o ost systems are constructed around a motherboard, which is
metal framework containing a series of slots that are linked

through a bus to an 8-bit or 16-bit processor. Memory is

added by plugging a memory board into one of the open slots. Without

some way of inputting and outputting information, a computer is use-
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less, so a display interface (videocard) is plugged into another slot, and
a display unit (monitor) is connected to it. A keyboard is plugged into
a special slot on the motherboard. A printer can be attached through a
printer { parallel port) interface. If a diskette interface is also plugged
into another open slot, a diskette drive can be added to the system as
well. At this point, you now have a complete microcomputer system.

Now, let’s discuss the major devices in more detail.

1.CPU: It is used to carry out a variety of essential data manipu-
lation and controlling tasks in the heart of the computer.

2. Main memory: It contains the programs the CPU is currently ex-
ecuting and the data these programs are operating on.

3. Mass storage devices: The hard disk, floppy disk and magnetic
tape drives are called mass storage devices, which hold data for
long-term storage.

4. Input/Output devices: The keyboard, CRT display (monitor),
printer and XY plotter are referred to as input/output de-
vices!!! .Input devices read coded data recorded on media or
from keyboards. Output devices record or write information on
paper, a computer screen, étc.

The components are linked by a common bus. This arrangement is
called single-bus architecture. All communications between components
flow over this bus under the control of processor.

For example, consider loading and executing a program. First, in
response to a user’ s command,a signal is sent over the bus to the disk
interface . Responding to the signal the disk interface communicates with
the disk drive, which reads the program and transfers it over the bus
and into main memory. Once the program is in memory, the processor
can execute it by fetching its instructions one by one. Of course, the

instructions move from memory to the processor over the bus. Finally,
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as the program’ s instructions are executed, input data move from a pe-
nipheral device, over the bus, and into main memory, while output

moves from memory, over the bus, and to an output device.

motherboard R

keyboard &
drive Rah &
slot ‘ 54
bus B2
printer ATE AL
bit Az
plotter 2B
interface H¥o
hard disk b o
diskette £ 3
floppy disk ® &
storage tk A

[1]be referred to as ... A&+ A
5] ; Utility programs are often referred to as service programs.
EARF EBAAREAES



