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A total computer system includes both hardware and software. Hardware consists of the
physical components and all associated equipment. Software refers to the programs that are writ-
ten for the computers. It is possible to be famillar [ A Jvarious aspects of computer software with-
out [ Bjconcerned with details of how the computer hardware operates. It is also possible to design
parts of the hardware without a knowledge of its software capabilities. However,those concerned
with computer [C ] should have a knowledge of both hardware and software because the two
branches[D Jeach other.

A program written by a user may be either dependent or independent of the physical comput-

er that runs his program. For example ,a program written in standard FORTRAN is machine[E].

HERPHEE.

1 dependent 2 independent 3 character 4 at 5 with

6 flow 7 affect 8 influence 9 being 10 to be

11 have been 12 architecture 13 block 14 hardware 15 software
¥ ¥

A.5; B.9; C.12; D. 8; E.2

X B HIER R OO R — Dt S AL R ST B AR S B0 B (R Yy R RO
FRM A RSABN . BN ENIIRIRESHRT. BB TENRRN &GS E A
VAN T R ST YLEE (RS TR R AR B IR 4 to be familiar 547 17] with 4 E @ EC. H L A
2k Swith), RFREE R A9 i o AR S B & A TR 4R, BT Sl R 448
B SR 0B i B LAY B (R R R O E R BER . B XA AR R RAR R .
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HETH.

The binary number system is the most natural system for a computer, but [A] are tcf.‘f._
tﬂeﬁd to the decimal system. One way to solve this conflict is to convert all input [B] numbers
into [C] numbers. Let the computer perform all arithmetic operations in binary and then convert
the binary results back to decimal for the human user to understand. However,it is also possible
for the computer to perform arithmetic operations directly with decimal numbers provided they

are placed in registers in a coded alphanumeric [D].

HEFHETE:
1 binary 2 decimal 3 code 4 digit 5 digital
6 people 7 machines 8 computers 9 characters

EX.

A.6; B.2; C.1; D.9

ABRXFHERBE HHNHENERERSEAT T ERAMNBI VT T3 et A
MM EREMEHEEEMA MATXHITUESEANIRTHH#ERMOHETR B A EHNE
6people) . IR IX FHF & i —Fh 7 R P A SN 1 3 MR 6 O HE R B AR T AL RE R
HARDPATEHOEAREH, REEE SRS TSR BB VEET AN+ #H T B,
C M2, B — fH ELRE O R AR A S0 B e B A AR A 2 T R kTR
HEMFANETFFR P FRR AN F R R TR Z B0 TR REIE % iR, 1
WIS TR PG BN A characters —id) ,

Mot —ERBEEEE X E TR W EE T

The complexity of the logic diagram that implements a boolean function is directly related to
the [A] of the algebraic expression from whim&on is implemented. The truth table
representation of a function is [B] but the function can appear in many different forms when ex-
pressed [CJ. The expressition may be simplified using the basic relations of boolean algebra.
This procedure, however, is sometimes difficult because it [D] specific rules for predicting each
succeeding step in the manipulative process. The map method provides a simple, straightforward
procedure for simplifying boolean functions. This method may be [E] as a pictorial arrangement
of the truth table which allows an easy interpretation for choosing the minimum number of vari-

ables needed to express the function algebraically. The map method is also known by the name
[F] map methed.

HEFIHER:
1 Von neumann 2 Karnaugh 3 Boole 4 complexity
5 reliability 6 denoted 7 regarded 8 has
9 lacks 10 algebraically 11 usually 12 different
13 difficult 14 unique

g;:
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Binary information transmitted through some form of communication medium is subject to
external noise that could change bits from 1 to 0 and vice versa. An error detection code is binary
code that [ A] digital errors during transmission. The [B] errors cannot be corrected but their
presence is indicated. The usual procedure is to observe the frequency of errors. If errors occur in-
frequently at [C] ,the particular erroreous information is transmitted again. If the error occurs
too often,the system is check for [D].

The most common error detection code used is the parity bit. A parity bit is an [E] bit in-

cluded with a binary message to make the total number of 1’s either odd or [F].

HEFFER.

1 redundant 2 extra 3 even 4 prime 5 detects
6 detecting 7 detected 8 random 9 zero 10 one
11 malfunction 12 effection

=X

A.5; B.7; C.8; D.11; E.2; F.3

2= B S SCHA v SR B R O B TR A T A SR A R M R B S B RE A R, MR A
RGN E B 17 0 3k 0748 1. K4S (U A A M B 4 R 0 —EHIAR AL . 4 R a2y
B HERBRUMERIE. "EN Y EREUELEHRE., mREREMILN BBRORE, BLEH
RGBS HE K EH. MRSREEXRE, R E R,

B EEHOREBRESERRAL. ABREUREE IS RGO EREL N E—6 .66
BAARAREPE IO NP ERSEH R GE F 2105 % EA 8IS or BTHY odd (FHD—iF
IR ) i8], TR AR B SR B AR 3 even (IRED —1AD).
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The part of a computer that performs the bulk of data processing operations is called the
[A] and is referred to as the CPU. The CPU contains the hardware components for instructions
and [B] it is comprised of a control unit and a processor unit which together supervise and imple-
ment the various data processing tasks in the central part of a computer system. If we remove the

memory and [C] from the basic computer,what remains can be classified as a CPU.



Computers with a limited number of registers in the CPU employ a single accumulator for
implementing [ D] with the availability of integrated circuits, registers and other digital circuits
. are not as expensive as when constructed with [E]. Consequently,most recent computers employ

a large number of processor registers and route information among them through common buses.

HEFNER.:
1 memory 2 central processor unit 3 program
4 registers 5 data 6 peripheral devices
7 drum - 8 micro—operations 9 transistors

10 discrete components
EE:

A.2; B.5; C.6; D. 8; E. 10

A B CE B T EAL P st B U B S AR — A R R SR AL B LT 8 R
B CPU (BB KT and JFH BRAR T BB A S HiEM ., K & CPU £ central processor unit
MG, R A S E A ik 2central processor unit) , 1 I 403 8T & FFHUE M E
HIRE R4y (B AR, B FR BE fEIE L b 18] CA1R ¥ L &R E] F instructions. By BRI G E B S
Sdata), ‘B M IEH BTGB BOTFRRA AN . GFREITTE TR REN DO TR
B MPAT AR BRI ES . WIRFATATT SR A 21 UL 93 m B J P 77 A 25 A0 41
WRAAEE, BRI RHLE A bR b # BT (X ,C 2 HIE 5 and BTAY 4417 memory (P
FEAE R A, AT LIS R 55 & IV 3£ 3 peripheral devices (SN —id))

e EEBORTRAD VB OL CPU ot — - 30T B 1 4 B 38 AU A e
25 T L At B 250 L B B BSLAS NAB R 9 ST 2 R R R A AR 4 B B R R A AL
HAEREBNABENG T HE PR NG EHEDT 20 EEK,

BeJa o VERAILEY R B A BB R AR (5 BB SR B o DR AR LR SR R O A (T R
RTGEM B TEER L RT A T 8, N\ SR BB B B R0 35 5 R 50 52 30 37 454 T AR 0 A B
PAEBMERE, SRS EENHNFERYTE.

AT RIEFRSREZES, ROTDILBHENE LIGER XA L ESEEERSEE
3C, AR B R B MR S F SRR

B—

The memory unit is an essential component in any digit computer since it is need for storing
the programs that are [A] by the CPU. A very small computer with a limited application may be
able to fulfil its intended [B] without the need of additional storage capacity. However, most
computers would run more efficiently if they are supplied [C] additional storage beyond the ca-
pacity of the [D] memory. There is just not enought space in one memory unit to accomodate all

the systems programs written for a typical computer. Moreover ,most computer installations ac-

cumulate and continue to accumulate large amounts of [E].

153730 Jipk
1 auxiliary 2 drum 3 tape 4 main
5 task 6 in 7 with 8 executing
9 executed 10 data 11 information 12 disk

£
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A.9; B.5; C.7; D. 4; E. 11

BT EN . AR THREFENT Y. BNEFEFMHE CPUNITHEF. HRAR
5 /NEL T BHL AT LA AE R B8 I B 2 2R T B A 1 R R BT MUAE 55 AT . K BROTH HALIE £
IR0 B AE B B R B AT R R TR o R A T LR A — A W BT ECR R M Y ) R
WMELHEARKNBFEFENFTE. ME, KEETENERTHAREEHRERENFE.

Bi=

The input — output subsystem of computer provides an efficient mode of [A] between the
central system and the outside environment. Programs and [B] must be entered into computer
memory for processing and results [C] from computations must be recorded or displayed for the
'D7. A computer serves nouseful purpose [E] the ability to receive information from an outside
source and to transmit results in a meaningful form.

The simplest and cheapest way to communicate with a computer is by means of a typewriter

[F ] and printer. However, this is a very slow process and it wastes computer time.

HEEFEER:

1 keyboard 2 cursor 3 light pen

4 exchange 5 communication 6 data

7 numbers 8 without 9 unless

10 system 12 user 13  obtained
EX:

A.2; B. 6; C.12: D.11; E. 8: F.1

WEHLE RN T RAE PR ARG INRA R Z BRAE T SREAE IR, BFMEE
DAENTENHT BT LA it EAT NS R LB P IER TREBREFK. FESMN
SNRIR RS B UUAE B U 7 e 45 R BILRBA £ A ES.

5T ALE TR R T B SRR A 0 R AE B FAT EHLR AT EPL AT . XA L BER R
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LESSON BITS , BYTES , AND WORDS
ONE
DIALOGUE

Student ; Do you know anything about computers?

Programmer: Yes, I write computer programs.

Student ; Well,perhaps you can tell me what a bit is.

Programmer; Bit is short for binary digit. A binary digit is either 0 or 1. The binary system is
composed of these two digits.

Student ; What symbols are used in the decimal system?

Programmer; The symbols used are 0 through 9.

student : So numbers are represented by different symbols when written in different sys-
tems. R

Programmer: Correct. For example, the decimal number 13 is written as 1101 in the binary
system.

Student; But why do computers use the binary system?

Programmer: Because arithmetic operations are defined by fewer rules in the binary system than
in the decimal system. That’s why circuits for doing binary arithmetic are much
easier to build.

Student ; But computers are used for more than arithmetic. Word processors are comput-
ers, aren’t they?

Programmer: Of course. Bits are still used, but in word processing each character is represent-
ed by a unique code. For example, the American Standard Code for Information
Interchange (ASCII) represents the letter A as 01000001,

Student ; I assume that a character can be a letter of the alphabet, a numerical digit, or a
punctuation mark.

Programmer: That’s right. ASCII uses eight bits to define a given symbol. Groups of bits used
in this fashion are called bytes.

Student ; Are bits used to code pictures?

Programmer: Absolutely. For this application, tiny dots called picture elements (pixels) have

6
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certain numbers of bits assigned to them. Pictures are formed by putting many

pixels together.

Student . Are those pixels stored as eight—bit bytes?

Programmer: No. They’re stored as words. High—quality pictures sometimes have as many as

10.

11.

12.

13.

14.

24 bits per pixel, so the system works with 24 —bit words.

PHRASES AND EXPRESSIONS

American Standard Code for Information Interchange (ASCII) : a code scheme that translates

characters into binary digits.
REGERBARE: BFEFRH SRR —FREE .
binary digit (bit): 0 or 1 ; the smallest unit of information.
ZRERBD: 0 B 1 BRI
binary system; a numbering system based on the digits 0 and 1.
TR —FL o F 1 AEERIITRAYS
byte: a group of bits that represents a character and is processed as a single unit.
FH A TR —ADFRIAER A AR TR A — B R R .
character: a graphic symbol used in writing or printing.
T AT HEHERG —FEERS
code: a system of symbols for representing a language or numbers in a computer.
& EHENPRA—MHET B AN —FES RS .
decimal system: a numbering system based on the digits 0 through 9.
Tl —F 0 E 9 N ERNITEEAS .
digit; a single symbol to which a numerical value is assigned.
BT Bhr AL —FIRT TREMN RS
pictures element (pixel): a small rectangular division on a video screen.
BE: EBERAREN MBI FEXB(EER AR  BERERSBENHER BRE
F . EWURFHAERLUMER,
program: a detailed set of instructions that directs a computer to perform specific tasks.
B BE -G EI TSR — AR,
programmer: a person who writes computer programs.
BFR: RETHEVIEBFHAR.
system: a group of interrelated parts or elements designed to achieve a specific goal.
R ALIARFRER ,ARBEE - ETRBRBERHIT TENREEHE . (system BE
R IR BI AR IR H TR T8 — AR B (AR — AR
word: a group of bytes processed as a single unit.
F AR =AU A —H R .
word processor: a computerized text editor.

PR IR AR .



EXERCISES
. Fill in the blanks with the proper terms from the list

binary system digit

bit pixels

bytes program

characters word

decimal system word processor

1. The _ is based on the digits 0 and 1.

2. A computerized video picture is formed by many tiny

3. The letter T and the number 5 are known as

4. Detailed instructions for a computer to perform specific tasks are known asa
5. A single binary digit is called a

6. ASCII uses eight—bit _ to represent characters .

7. A single symbol that represents a number is knownasa
8. A group of bytes , processed as a single unit,is called a
9. A is a computerized text editor .

10. The _ consists of ten digits .

. About terminology True or false

The ASCII representation of a comma is 11000010 . ( )

Four bits are required to count from 0 to 31. ( )

In the binary system the symbol 10 represents the decimal number. ¢ )
A long word can consist of 1 eight—bit bytes . ( )

‘The Roman alphabet has 26 characters . ( )

Every computer system uses the same code . ( )

The number seventeen has two digits in the decimal system . ( )

The decimal system consists of eight digits . ( )

O 00 =1 O O B W D
D -

Pictures are clearer when there are more bits per pixel . ( )
10. Word processors are used to prepare charts in offices . ( )

EEZE:. 1. binary system 6. bytes

. pixels 7. digit

. characters

[ o]

word

©
.

2

3

4. program word processor
5

. bit 10. decimal system

EEF.
§—i% i
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SUPPLEMENTS
WHAT IS A COMPUTER
For you this question may or may not be relevant, This chapter will discuss computer hard-
ware in terms of [1] the CPU , memory , bus and peripheral devices plus the computer software
or programs that control a computer’s operations . If you are already working with computers-
these terms may be quite familiar . If not . let’s pursue them now .

You probably own or at least use a calculator , which is essentially a small computer com-

posed of the following sections

an arithmetic section capable of adding,subtracting ,multiplying and dividing , plus oth-
er mathematical functions .

——an input section, the keypad{2],where commands and data are entered. Some calcula-
tors accept commands such as + or — from the keypad and execute or perform them as they are
entered ; others are capable of storing the entered program steps and then repetitively executing
them , each time with different data .

——memory for several different purposes : storing of programs as they are entered, storing
of data in the form of( 3 Jintermediate and final answers and , lastly , the permanent storage of in-

ternal program steps to perform calculations involving sine and cosine .

an output device to communicate the result(s) to the user . On some calculators the an-

swers appear on a display , typically 8 to 12 digits long. Other calculators have an optional print-

9



er, to provide a permanent record of the results .

The above component sections, seen in a calculator, form the basis for the discussion * What

b

is a computer ”. Let’s examine each of them in detail.
P

(1] interms of  Pl-¥§i; f---18.
[2] keypad = keyboard BE.
[3] in the form of e,

CENTRAL PROCESSOR UNIT—CPU

This is the part of a computer which executes the instructions produced by you[1]. Ultimate-
ly[2]all instructions are formed of groups of binary numbers.in which the only legal digits are 1
and 0. Rarely does a programmer[ 3] prepare or design a program in binary format[4]. It is cod-
ed in some other format such as Macro—11, an assembly language , or Pascal, a high level lan-
guage. Before execution by the computer the program must be translated to binary , a task which
the computer itself can perform .

The Central Processor Unit is essentially a large group of digital electronic devices , either
packaged inside a single integrated “chip”,as it is commonly known, or[5] formed of a group of
integrated circuit packages , electrically interconnected by metallic conductors on a“printed circuit
board” .

A single integrated circuit, whose active surface[ 6 Jarea is smaller than a fingernail ,may con-

tain tens of thousands of transistors, forming the logic circuitry which[ 7] performs the CPU

functions .

[1] produced by you WOECIRER.

[2] Ultimately BAH,

[3] Rarely does a programmer-: BB R (does T IRIENEA .

[4] {format 5w

[5] eitherssor B F -8 F - (as it is commonly known , L& —IK1E M 4], electrically
interconnected - & —#F A\ 1%, ¥ a group of integrated circuit packages HEAT#r D) .

[6] active surface area  HHEEH,

[7] forming the logic circuitry which«e+ R—REDAEEERE, TR LG FHES
FRARFERS kL,

10
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Programmer

Student ;

Programmer .

Student ;

Programmer

Student ;

Programmer;

Student ;

Programmer

Student ;

Programmer .

THE CPU
TWO
DIALOGUE
Student ; What’s a microprocessor ¢
Programmer: 1It’s a very small central processing unit ( CPU ) , manufactured ou a single
integrated circuit ( IC ) chip in amicrocomputer . A microcomputer has a pri-
mary s;orage range of 4 to 64K characters .
Student . Does K stand for kilo ?
Programmer: Not exactly. It represents 1024 ,and M represents 1048576.
Both are used to measure storage capacity . But let’s get back to CPUs.
Student ; I've heard about CPUs before . If T recall correctly , the CPU is the brain of
a computer system.
Programmer; That’s right.
Student ;

Can a microprocessor do the same operations that a larger CPU does ?

Yes , but on a much smaller scale . The microprocessor has the same basic
architecture as a larger CPU and, therefore,similar capabilities . However ,
larger systems can process more data into information in less time , as well
as perform more complicated operations .

What do you mean by architecture ?

In computer jargon, architecture refers to the physical design or structure of
a system’s hardware .

Can you tell me something about the CPU?

I can give you a general idea of what’s inside it . First there’s the control u-
nit. Its task is to interpret program instructions and direct the rest of the u-
nit to execute the inmction . The second part of the CPU is the arithmetic
—logic unit ( ALU ) .

I assume this part of the CPU must perform all the mathematical calcu-
lations .

And the logic operations , also . For instance , it can be used to compare
groups of characters.

I see . Can this logic capability be used to search for a name in a list of
names?

Yes , it can . Now that you understand that , let me tellyou about the third
CPU component——primary storage. Primary storage is the computer mem-
ory. It’s composed of RAM andROM .

I’ve seen these terms , too . RAM stands for random access memory , and
ROM stands for read only memory . But what do these words mean ¢
RAM refers to the computer’s capacity to store information while it is turned

on . If the information is to be retrieved at a later time, it must be trans-
L
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ferred to another storage device or it will be lost when the computer is turned
off .

Student ; And what’s the ROM used for ¢

Programmer: The ROM is the part of primary storage that holds permanent information

10.

11.

12.

13.

14.

12

that can’t be altered by program instructions .

PHRASES AND EXPRESSIONS
arithmetic —logic unit ( ALU ): a part of the CPU that performs all arithmetic and logic
operations .
HARZEETT . CPU FRET A HARMBEZHI—H5.
central processing unit ( CPU ) the brain of a computer system .
FRGEET . HEIRGEH KR .
chip: a piece of semiconductor material on which integrated circuits are etched .
SRR —RES (M) SREBRHESEE .
control unit: the part of the CPU that decodes and directs the flow of program instruc-

tions .

EHEE . CPU iy —A80F , BEERMBIE ORIERM) ME H B AT 7154 8 iR
F .

data: a collection of independent and unorganized facts .

Bl - —4ARHE, AN BTN .

hardware: the physical components of a computer system .

B HENRETH (CRER ) WEEE .

information; meaningful and useful facts that have been processed from data by a com-
puter .

BE  BRad it EILEEHE T OMEREMES .

integrated circuit ( IC ) the physical components mounted on a chip, designed to work

as a unit .

SR EE - TR ES CGRI) B A BESETIEG W4
K: a symbol for 1024 .

K RZE/R 1024 —FFFS . B 2%,

logic operation: a computer operation in which a decision is made.

BHZRE . —FEENN B8, LS O W ENEY |
M. a symbol for 1048576 .

M R %ER 1048576 f—Fh4FE-, B 2%,

microcomputer; a small —scale , low —cost computer system with a primary storage
range of 4 to 64K characters .

AL . EFERARTE 4 9] 4K WEAKITENRE » HARUD , BHE .

microprocessor: an entire CPU on an IC chip .
PALHESR  IC K LB — AR IS

primary storage: the most rapidly accessible data storage area, located in the CPU .



