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CHAPTER1 INTRODUCTION

1.1 WHAT IS A COMPUTER SYSTEM

What is system? “System”, the terminology is widely used in activity fields of science,
technology, economy, culture, education, etc. Systems appear everywhere. A society is a system, a
government is a system, an enterprise or company is a system, and a production line is a system, an
automatic machine is a system, and a computer is a system.

A system means a group of related parts working together in order. All the parts in a system
are linked with, restricted, interacted and depended on each other.

What is a computer system? It is an information processing system. A digital computer system
consists mainly of three parts: the input devices, the output devices and the central processing unit
(CPU) which can accept, store and process data or symbols and yield output results fast under the
indication of a set of instructions. The Fig.1.1 gives you a simple and perfect show of the basic

organization of a computer system.

Input Devices

|

Central Processing Unit

|

Output Devices

Fig. 1.1

If a computer system were compared to one of human being, the CPU would be the person’s
brain. The CPU is the key core of a computer system, so some people prefer to call a computer as an
electronic brain. Hence, the input devices would certainly be sense organs of the person for sight,
sound, touch, taste and smell to deliver the information to the brain. After the CPU processing the
information accepted by the input devices, the output devices give out the results users need.

Computer working in order depends on programs. Von Neumann proposed initially the
program accessing and controlling principles. So, the principle is titled Von Neumann principle.
The principle points out: The instruction sequence ( program) directing the computer how to operate,
and original data will be first stored in the internal memory devices. Every instruction definitely
contains the address where a datum being gotten, which operation the computer will execute, the
location where the result will go in the memory. When a computer works, it fetches the first

1



instruction from the memory, the ID (Instruction Decoder) translates the instruction, and it takes a
datum from the memory and processes the datum under the direction of the instruction. Then, it
sends the result to a location in the memory. Next, it gets the second instruction from the memory
and repeats the steps again until the program ends.

Instructions play key roles in a program. Actually, a computer has its own instruction set that
contains all instructions it can implement. An instruction consists of two parts: opcode and operand.
Opcode means what kind of operation the computer will carry out. Operand represents the datum or
the address of the datum.

It is the CPU that is the most important for a computer system. How do engineers design and
organize the CPU then? The CPU is really divided into three main parts depending on their
functions: The primary storage section, the arithmetic-logic section and the control section. You can
learn their functions from their names respectively.

Users hardly touch CPUs, but have used the input devices. In PC systems, users often work
with keyboards, mice, input pens, touch screens, microphones and others for direct input.
Regardless of their differences. They are components to make interpretation and communication
between users and computer systems. The storage devices, floppy disk drives and hard disk
drives ,are commonly used for indirect input.

Users have also employed a variety of output devices such as monitors, printers and plotters,
which get the outcomes from the CPU in machine-coded form and change them into the forms users
can understand. Hard disk drives or floppy disk drives often record the results on disks for next or
another machine input.

Input/output devices, floppy and hard disk drives, monitors, printers, plotters, etc, are often
together called peripheral devices (or just peripherals) for ease.

NEW WORDS

input device TP
central processing unit H A
store fif {7
enterprise Ak
restricted P
interacted AHEAE I
indication RN
component fhIgEE
arithmetic-logic section HARIZ B
keyboard LRy
machine-coded form PlLasE e
printer FTEIHL
monitor N
instruction decoder FRA PRI S
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a series of instructions —H¥E4

operand BRAERL
opcode B
brain K
Primary storage section FEARAGAF L
hard disk drive (CESEITIE
interpretation filRE, BE
communication s, gl
floppy disk drive AR B A
peripheral A1 HE
plotter A SLIN
EXERCISE

1. Translate the following into English.

(D) Ak BE 2 NS IIHF L o

@) BRI AR B AN R AL B s

(3) CPU [MZhRERI AR MAL B -

@) JgE BT S R 7 AU R A 2o

G) WHHLK VO B e fhi e, BAR. LB, ITEIHL. A& .

2. Write a brief composition of the text to sum its main idea in 40 words with the following

words: store, process, input, output, peripheral, floppy, hard, communication.



1.2 DIVISION OF COMPUTERS

Nowadays, Computers have been widely used in varieties of fields, such as in industry,
agriculture, medical treatment, science, and life, etc. Their applications are so spacious, their
influence is so deep, and their development is so fast that they become important signs or marks to
measure the modernized level of a nation.

Multiple applications make computers fall into that of different properties, functions, shapes,
size, and even manufactures. Therefore, there are diverse sorts of computers in the world. For
management and development of computers, people have to classify computers into sorts. But
different viewpoints have different results on the division of computer types.

Traditionally, computers fall into two categories: digital computers and analog computers.
Processing numbers and symbols is the work of the digital computers; the analog computers only
work on the control of quantities such as electrical currents or voltages. But nowadays, the former
will be more powerful and occupy the positions of the later.

Some people preferring a new way to classify computers aim at their purposes. One is the
special-purpose computer that is designed to perform a unique task, into or in which a series of
instructions is wired or permanently stored. It lacks versatility but works quickly and efficiently.
A general —purpose computer can store varieties of programs and can so be applied to countless
cases or jobs.

Although all digital computers are similar, different size computers work on different speeds
and show different functions as well as accept different tasks required by people. In general
speaking, the larger is the computer size, the faster is its speed and the more powerful is its function.
For examples, playing games or working in office only needs a PC; to monitor space shuttle launch
or to forecast the weather requires a large and powerful computer. From this point, Computers can
be classified into four groups by their physical sizes. The smallest general-purpose computers are
called microcomputers or PCs; the small computer systems are named minicomputers; the large
computers are termed mainframes; the largest computers have a title super computer. The largest
should be fastest, but it does not mean that others are slow. The properties and functions of
computers not only depend on their speeds.

There are a few development stages in the history of computers. Therefore, several computer
generations occur in the history.

The first electronic digital computer was borne in America in 1946 and its basic elements were
vacuum tubes. Through the 1950s, several others were built. They were the first generation of
computers, huge, heavy, expensive and slow, poorly reliable, only use of machine language or
assemble language, almost without software configuration, merely used in scientific computation, as
well as using much more power than today’s, but they still made great contributions to computer
science, such as the concepts of stored programs, random access. They made a basic model of

modern electronic computers.
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The invention of transistors not only produced small portable radios, but also bore the second
generation of computers, which became small, light, less expensive, and began to use some high
programming languages, such as BASIC, FORTRAN, ALOGOL, COBOL, etc., and software
configuration appeared, peripherals increased more, besides they were used in scientific calculation,
also used in data process and industrial control, but were not yet small and cheap enough to enter
families.

In 1960s, integrated circuits came. Integrated circuits mean that huge complicated circuits and
millions of their elements are only made on a small semiconductor chip, and they ushered in the
third generation of computers. The computers in third generation made great progress in computer
science in all ways. The operating systems came out, the commercial computers began to be
standardized, modularized, categorized and serialized, and further more, the problems of software
compatibility were solved at that time, therefore, computers entered many other application and
research domains. Their typical models were The System 360 line of IBM computers. Specially,
large-scale integrated circuits created miracles: computer’s speed has arrived at 400000Mz more,
and the memory space is over 2G, hand-held computers can be saw in many offices, digital
computers are so popular that most middle class families could easily afford them. It is why you can
see PCs everywhere.

Under the development of science and technology, biological computers and quantum
computers will emerge out in near future. New generations of computers will be borne. They will be
the new products of combination of electronic, optical technologies, superconductor and bionics.
New products can process knowledge, automatically edit and test programs, correct errors, and can
proceed to enter and output natural languages, graphs, sounds and characters. New technologies will
make computer system construction and model be reformed, for examples, data-flow computers and

nerve-network computers have been suggested.

NEW WORDS

viewpoint M

space shuttle LIwNIWIR
versatility EZ R
digital computer i EHL
analog computer BLALhTHEHL
standardized PRl
modularized Bk
Categorized and serialized EYILea
superconductor [EERSRUN
bionics A%
mainframe KA
feature AL
concept i



classify S

vacuum tube A
transistor mn PR
integrated circuit R HL R
generation v
biological I
quantum o
technology R
emerge L
EXERCISE

1. Translate the following into English.

() THEHUR] 7> AT AU o L PR

@) ENUBK, RETHIHIEBE .

() BHEMBASE KT FHLIBN T .

(4) AR R AR 7 S AT SR )

) THEHUAIBL AT

6) JEHIBORMIS 5 BiE A

2. Answer the following questions in English.

(1) How to assess the properties and functions of a computer?

(2) How to classify the generations of computers?

(3) In computer market, they say that the fourth generation computers exist. Is the judgment
correct? Why?

(4) Could you tell the future of computers?

3. Write a brief summary of in 50 words.

READING MATERIAL

SUPERCOMPUTER

IBM has inked a deal to provide what it says will be one of the 10 largest supercomputers.

The Armonk N.Y., company announced Friday that it will build a supercomputer capable of
4.24 trillion calculations per second for the Korea Institute of Science, Technology and Information.

Supercomputers are the fastest class of computers, generally tying hundreds of processors
together to tackle mathematics-intensive tasks such as weather forecasting and genetics research.

Under the agreement, worth $27 million, IBM will begin installing the machine late in the year
and finish early in 2003. The machine based on IBM's forthcoming Power4 processor will be used
by the institutes to study physics, chemistry and fluid mechanics, and other things.

6



IBM is the dominant supercomputer maker, and its ASCI White nuclear weapons simulation
machine tops the list of the world's fastest. The company of late has begun signing contracts to
deliver supercomputers that use Power4.

Germany's Max Planck Society for the Advancement of the Sciences announced in May that it
would install a Power 4 supercomputer, designed to perform up to 3.8 trillion calculations per
second. The Munich, Germany-based society will use it to research astrophysics and biochemistry,
among other things. IBM expects to complete the machine in 2002.

The Power4 combines various IBM chip-making tricks with two 1GHz or faster processor
cores in the same chip, effectively doubling processor power. The chip is due later this year. IBM
will also offer the chip in its 32-processor Regatta servers, this fall.

The Finnish Ministry of Education also has purchased a Power4-based supercomputer, an IBM

representative said.



1.3 COMPUTER CODES

Computers only understand and store one language-machine language, which is composed of
strings of binary digits 1s and Os. An instruction consists of digits, characters, or symbols. A
program is made up of numbers, characters, and instructions. How can numbers, letters and symbols
be represented by strings of 1s and 0s? The sophisticated way should be learnt a little.

Any numbers, letters or symbols stored in computers need coded forms despite their
differences. Only in certain forms, the computers can really understand them. How are they
encoded? The popular way is the binary coded decimal (BCD) approach. The approach can
convert a decimal number into its binary equivalent but not into a pure binary form. We show the
BCD equivalent of some symbols in Fig.1.2. To show 8 and 9 needs 4 bits, so all 10 decimal digits

are presented in the BCD by 4 bits. Now, we can use BCD to express a decimal number:

389 = 0011 1000 1001 or 001110001001
decimal number BCD  form
Character ASCII
Zone Bits Numeric Bits
1 0 0 0 1 0 011 0000
2 0 0 1 0 1 011 0001
3 0 0 1 1 2 011 0010
8 1 0 0 0 A 100 0001
9 1 0 0 1 B 100 0010
Fig.1.2 BCD form Fig.1.3  Selected characters

4 bits BCD is a good approach but can only express16 possible different characters, it is not
sufficient for the use on a keyboard. There are 10 decimal digits, 26 lower-case letters, 26 capital
letters and tens of other characters as well as control keys, totally more than 100 keys on a PC
keyboard for input. So, 7 or 8 bits BCD codes are introduced. The 7-bit American Standard Code
for Information Interchange (ASCII) is widely used in PC and data communication. Fig.1.3 shows
you the ASCII format and the coding used to represent chosen characters. Here, an ASCII code is
divided into two parts: the zone bit part and the numeric bit part. The zone bit part has three zone
bits positions; the numeric bit part contains 4 numeric bit positions. The zone bit part indicates the
category of a represented character, digit, letter or other symbol; the latter means the ordinal number
or the binary equivalent of the character or digit in the related category. For example, the ASCII
code of 3 is separated into two parts: 011 and 0011. 011 is zone bit part and 0011 is the binary
equivalent of 3. The ASCII code of B is 100 0010. 100 is its zone bit part, the 0010 is its ordinal
number in English letter category. In a mainframe or supercomputer system, 8 bits BCD code is
accepted.

Because of dust particles on storage media or improper humidity levels around the computer,



one bit in a string of 7 bits may be lost during data input, processing or output. An incorrect
character code is produced. The designers have to find a method to detect such errors. The method

is adding an extra check bit or parity bit to the 7-bit code. So really 8 bits may be stored. See the

following:
Character ASCI  code with a check bit
Check bit Zone bits ~ Numeric bits
B 0 100 0010

The principle of check or parity is that the computers use the check bit to confirm that every
valid character code should always have an even number of bit 1s. This is called an even-parity

format. But some computers employ an odd-parity format.

NEW WORDS

be composed of FH - 2 B
strings of £

binary number Tk
encode Hifih

be represented by SRR A
decimal number R HE
approach ik
convert...into - B AR
zone bit position AV
numeric bit position LIS A
category H3, J
particle JBT
improper humidity level AN I PR
confirm fifiiA

even parity TR
format 20
EXERCISE

1. Translate the following into English.

(D) 8> BRI -2

(2) ANE ML

() BEHIbREALAIE

) gk

ORI

2. Anwer the following questions in English.
(1) What are a binary number?

(2) What are a decimal number?
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(3) What difference is between a number and a digit?
(4) What is BCD approach?
(5) What is ASCII?

3. Write a brief composition of the text to show main idea of BCD approach in 50 words.



CHAPTER2 HARDWARE

2.1 PROCESSOR

That CPU is the processor is recognized by many users, and the judgment is certainly right.
But further more, CPU is only one sort of processors. They are not always made for CPUs. You can
find many processors in refrigerators, air-conditioners and elevators, which are not CPUs. We
declare that CPU equals processor in this textbook. Many manufacturers also call them CPUs
processors. For example, if you detect the information of your PC, the PC may show you the
following information.

Table 2.1 Hardware Info Program

Info Benchmarks Test Setup About Quit

System  Information

Main Processor Intel  Celeron, 299.7 MHz
Math Co-Processor Internal, 299.7 MHz
Bus Type ISA+PCI Local Bus(V2.10)+ A.G.P.(V1.0)
Mainboard Model: Unknown
Mainboard ~Chipset VIA VT82C691 Apollo Pro
First Level Cache Instruction 16 Kbytes, Data: 16 Kbytes
Second Level Cache On-Chip: 128 Kbytes
System Memory Size 640 Kbytes
Extended Memory Size 31,680 Kbytes
Shadow + Special RAM Size 448Kbytes
Machine type IBM PC AT
Computer Name Unknown
BIOS Manufacturer Award Modular BIOS V4.51 PG [10/27/98]

The item, Main Processor in table 2.1, means a main body of the CPU.

The other item in table 2.1 will be learned in late contents.

There are varieties of CPUs in computer markets. After many years competition, three main
CPU families occupy the computer markets, the Intel series, the AMD series and Cyrix series share
the computer world.. The Intel Pentium series is biggest one.

When you buy a PC or a CPU, you must pay attention to some indexes of the CPU.

11



Main Frequency or Internal Frequency

The frequency is the working frequency of the CPU, which determines the internal working
speed of the CPU, the speed of the system. The frequency commonly is called CPU speed and from
133MHz to 2GHz.

External Frequency

It is the system bus working frequency and many manufacturers call it CPU frequency. Many
users can see the word FSB (Front Side Bus) in manuals. FBS is the bus between CPU and a set of
chips. The working frequency of the bus is called FBS frequency which is actually is external
frequency.

CPU Ratio

The ratio is the proportion of internal frequency to external frequency. It is said that ratio =
internal frequency / external frequency or CPU speed/CPU frequency. The ratios are often 2.0, 2.5,
3.0,3.5~8.0, 8.5, 9.0, 9.5, etc. The ratio can be changed with jumper technology and CMOS setup.

In this CPU, you can find this information as follows:

CPU Speed: 300MHz

CPU Ratio: 4.5

CPU Frequency: 66MHz

You Can examine that 300MHz=66MHz X4.5

L1 Cache and L2 Cache

L1 cache has become a part of CPU in the development of CPU. Why is L1 cache introduced
into CPU? The CPU working velocity is much higher than the working velocity of the main
memory, both don’t match each other, which affects the CPU working rate. The situation must be
improved and L1 cache is so created and introduced. A L1 Cache in CPU works as fast as CPU
speed and stores instructions and data temporarily like “scratch pad” for CPU preview, and the
access speed to the main memory is promoted more. If its storage volume is larger, the CPU works
faster. The capacity of L1 cache is now from 16KB to 128 KB. L2 Cache on bus between processor
and main memory is less important than L1 Cache, but its storage volume which is from 128KB to
8MB is much larger than L1 Cache’s. Some new CPUs contain L2 caches to promote speed much
more.

In China’s computer market, there are some CPUs widely used, such as Intel, AMD, and
Cyrixyou, and you can select one of them according your needs and economic conditions.

Note: 3D SSE, MMX and 3D Now! All are sets of instructions. MMX allows CPU to process 2,
4 or 8 data at same time in parallel style with promoting the ability of CPU processing audio and 3D
video data; 3D Now! exploited by AMD company wants to solve the bottle-neck of 3D figure
modeling and texture data transmission between CPU and 3D graphics accelerator; Intel began to
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