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Unit 1 Overview Of Computer

Unit 1 Overview Of Computer

Competencies

After you have read this unit, you should be able to:

1. ' Discuss computer and computer revolution.
2. Describe computer hardware and software.
3. Describe computer network and Internet.
4

Name several network applications.

Text

Overview of Computer

Evolution of Computer

The word “computer” has been part of the English language since 1646, but if you look in a

dictionary printed before 1940, you might be surprised to find a computer defined as a person who

performs calculations! Prior to 1940, machines designed to perform calculations were referred to as

calculators and tabulators, not computers. Modern definition and use of the term computer”

emerged in the 1940s, when the first electronic computing devices were developed.

The “computer revolution” which started in the’50s is an ongoing change in the way we do

things. It has already had two distinct phases and is just entering its third phase.

The first phase concentrated on calculations. Computers were originally conceived of as tools

for performing large, repetitive sets of numerical
calculations quickly and correctly. The programs
developed during this phase simplified the work of
engineers and scientists. The kinds of problems they
solved involved ‘ number-crunching’. In some ca-
ses, number-crunching programs made it possible to
do things that would have been impossible without
the aid of computers. For example, putting a satel-
lite into orbit from an (orbiting) space shuttle (see
Figurel-1) requires extremely fast computations
that rely on up-to-the-minute information about posi-
tion, speed, etc. No human could process the infor-
mation quickly enough to accomplish these tasks
satisfactorily and no group of humans could coordi-

nate their answers to sub-problems fast enough.

Figurel-1  Space Shuttle in Orbit
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This sort of ‘real-time’ calculation is only possible with the aid of computers.

The second phase of the revolution used computers as ‘ information processors’. By the’ 60s,
it had become obvious that computers could store and examine non-numerical data as well as get
answers from numerical data. This led to automating the general process of record-keeping. This
phase was most closely associated with organization. Programs were intended to simplify the work
of librarians, administrators, and ordinary individuals. Many programs involved managing ° data-
bases’ , large collections of information whose individual items had to be readily available. Other
programs made it easy to prepare tables and reports; these automated the tasks of formatting and
editing.

These first two phases both involved algorithmic activities. We can instruct the computer on
precisely what to do under any set of conditions that arises. We know how to solve the problems
correctly, and computers are useful because they can solve them faster and/or because they do
some of the work for us.

The third phase, which we are just entering, involves solving problems that don’t have well-
defined solutions. These problems involve either a lot of interrelated factors that we can’t disen-
tangle or questions that we simply don’t have the answers yet. As humans, we can frequently
‘solve’ them through ‘ hunches’ , ‘educated guesses’ , or ‘common sense’ —by using infor-
mation that we have but may not be able to explain. Medical diagnosis is one such problem, and
parsing of ungrammatical sentences is another.

Computer and Internet Basics

Computers and the Internet are the cornerstones of a technology revolution that is dramatically
transforming the way we live, work, play, and think. Whether you realize it or not, you already
know a lot about computers. Here we provide an overview of computer, give you a basic under-
standing of how computers work and get you up to speed with a basic computer vocabulary.

A computer (see Figure 1-2) is an electronic device
that accepts input, processes data, and produces output, all
according to a series of stored instructions. Computer input
is whatever being typed, submitted, or transmitted to a
computer system. Input can be supplied by a person, by the

environment, or by another computer. An input device,

such as a keyboard or mouse, gathers input and transforms

it into a series of electronic signals for the computer to store

Figurel-2 Microcomputer

and manipulate.

In the context of computing, data refers to the symbols that represent facts, objects, and ide-
as. Data is used to describe facts about something. When stored electronically in files, data can
be used directly as input for computers. Four common types of files are as follows:

m Document files, created by word processors to save documents such as memos, term pa-
pers, and letters.

m Worksheet files, created by electronic spreadsheets to analyze things like budgets and to
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predict sales.

m Database files, typically created by database management programs to contain hilly struc-
tured and organized data.

m Presentation files, created by presentation graphics programs to save presentation materi-
als. For example, a file might contain audience handouts, speaker notes and electronic
slides.

Computers manipulate data in many ways, and this manipulation is called processing. The
series of instructions that tell a computer how to carry out processing tasks is referred to as comput-
er program, or simply a “program”. These programs form the software that sets up a computer to
do a specific task. There are two major kinds of software—system software and application soft-
ware. The most important system software program is the operating system.

In a computer, most processing takes place in a component called the central processing unit
(CPU), which is sometimes described as the computer’ s “brain”. A computer stores data so that
it will be available for processing. Most computers have more than one location for storing data,
depending on how the data is being used. Memory, also known as primary storage, is an area of a
computer that temporarily holds data waiting to be processed, stored, or output. Secondary storage
is the area where data can be left on a permanent basis when it is not immediately needed for pro-
cessing. Output is the result produced by a computer. An output device displays, prints, or trans-
mits the results of processing. Computers produce output on output devices such as monitors and
printers. In the subsequent units of this book, we will discuss hardware and software in detail.

When you think of computer, perhaps you just think of the equipment itself. But the way to
think about a computer is as part of an information system. An information system has five parts ;
people, procedure, software, hardware and data.

Almost all of today’ s computer systems add an additional part to the information system. This
part is connectivity, which allows computers to connect and to share information. Connectivity is
the capability of your microcomputer to share information with other computers. Data and informa-
tion can be sent over telephone lines or cables and through the air. Thus, your microcomputer can
be connected to other computers. It can connect you to the Internet and other sources of informa-
tion that lie well beyond your desk.

Connectivity and the wireless revolu-
tion expand the use of computer several-
fold. Central to the concept of connectivity
is the computer network. The Internet is
the largest network in the world ( see Figure

1-3). It is a collection of local, regional,

national, and international computer net-
works that are linked together. It has Figurel-3 Internet
changed society dramatically. E-mail and instant messaging have caused a major shift in the way

people communicate. Online stores have changed our shopping habits. The ability to easily down-
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load music has stirred up controversy about intellectual property. The possibility of unauthorized

access to online databases has made us more aware of our privacy and safety. The second half of

the book will focus on network, the Internet and other related subjects.

Concept Check

v How many phases are divided during the computer development? Name characteristics of

three phases described in the passage.
v List four common types of files.

v What is the Internet?

New Words and Phrases

cornerstone [ 'komostoun ] n. thing on
which  sth. is built; foundation  J:

e. g. Hard work was the cornerstone of his suc-
cess. 5% Jidw bR AT A SR

prior to prep. before = FE:-:--- ZHi

refer to...as... FRe-o-e- Fgeenren

tabulator
(facts or figures) in a table or list

[ tebjuleita ]  n. thing that arrange
ilZ=AL
number-crunching v. ¥ FEHEEH, Bk
BEREBENEE
up-to-the-minute adj. having or including the
most recent information &&= B K
[izlga'ridomik ]  adj. By
make (rope,
hair, etc) straight and free of knots ¥ (%48

F BRE) HENMITHET, BN

algorithmic

disentangle [ 'disin'tengl] o.

hunch [ hantf] n. an idea based on in-
tuition or instinct and not on evidence #F
H 8%

educated guess (2 i&) guess based on ex-

perience (and therefore probably correct)

AR 2 A BRI (PR T B R TE W )
common sense  practical good sense gained
from experience of life, not by special study

Wi fEE

diagnosis

®

Wr;

[ daiag'nousis ] n.

Notes

SEBI 5 H T )

parse . [paiz] v XfeeefEIE
ungrammatical [ 'Angra'metikal ] adj.
contrary to the rules of grammar A4 iE

LR B B R Y

fold  suff.. (JG#) - 1% ; several-fold JL,
%
controversy [ 'kontrovarsi ] n. public

discussion or argument, often rather angry ,
about sth. which many people disagree with
DTFHREL; R

stir sth. up cause (trouble, etc) #i2 (Jfk
B4 )

intellectual property 1iH =4y

privacy [ 'praivasi] n. state of being alone
or undisturbed  Jfi &b B A 32 F 10K & ;
[SEN

context [ 'kontekst] = .n. circumstances in

which sth. happens or in which sth. is to be

considered ¥iE, &

permanent [ 'paimonont]  adj. lasting or

expected to last for a long time or for ever 7k
AR, ARIER; KAK, K#II

authorize [ '5:0oraiz] .
(sb.) I, &L, &
adj. REAL

give authority to

unauthorized

1. The programs developed during this phase simplified the work of engineers and scientists.
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] F ) EiE & programs, iFiE R simplified, HH developed 2 FiE 5 & EiE .
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2. In some cases, number-crunching programs made it possible to do things that would have

been impossible without the aid of computers.

By it R REE, 8B E KA E R to do things, i things J5# 4 — 4 that

51 ) 5E 78 AT o

PEIC: FE—SEOLT, B 4RE R F B8 72 WA T HLAE B T R T RE A 3R R 7T

fiE

3. We can instruct the computer on precisely what to do under any set of conditions that arises.

PEIC: IRATRENS T4 48 3 3 B AL 17 7T 86 2 2 i 2 14 F M 48000 T4 o

4. The third phase, which we are just entering, involves solving problems that don’ t have

well-defined solutions.

‘) # £i# The third phase J5 % B % — AR BRE M E M4, THIHIE R involves,
PESC: RATIEAEREA M58 = W BL Y B B0 Al e T 1150 W AR AR 4 5 S pk 7 58 1 i T

5. As humans, we can frequently ‘solve’ them through ‘hunches’

‘ educated guesses’ ,

or ‘common sense’ —by using information that we have but may not be able to explain.

R ERA, RMNSHHEELEARNEAWEE. 2805 008, xR

177 RE A RE AR 7%

input

input device

data

processing

system software
application software
operating system
central processing unit
memory

primary storage
secondary storage
output

output device
monitor

printer

1. Multiple Choice

A
WMARGE
B

4k 28
RGBT
IS FH 8K A
BRIER G
Hh sk 4b BT
fridas
EY 2
B 7 1%
i iy

iy B A
BRE
FTEPHL

Key Terms

document files
worksheet files
database files
presentation files
shopping online
connectivity
computer network
Internet

E-mail

instant messaging
online store
keyboard

mouse

Exercises

Circle the letter or fill in the correct answer.

information system

RERS
pE-pds
TR
B4 PR S A
TR 3
LMY
E g
R %
R3]

HL - MR
I RIEPSY L3-S
W 45 By )5
E£

BAR

(1) A (n) is an electronic device that accepts input, processes data, and produces
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output.
A. input B. input device
C. output device D. computer
(2) is whatever being typed, submitted, or transmitted to a computer system.
A. Input B. Output
C. Computer D. Printer
(3) A(n) gathers input and transforms it into a series of electronic signals for the

computer to store and manipulate.

A. output device B. input device

C. memory D. data

(4) The most important system software program is the

A. application software B. system software

C. utility D. operating system

(5) In a computer, most processing takes place in a component called the

A. memory B. central processing unit

C. bus D. system unit

(6) is the area where data can be left on a permanent basis when it is not immedi-

ately needed for processing.

A. Secondary storage B. CMOS

CCPT D. Primary storage

(7) is the result produced by a computer.

A. Medium B. Output

C. Monitor D. Repeater

(8) and the wireless revolution expand the use of computer several-fold.

A. WWW B. Router

C. EM D. Connectivity

(9) is a collection of local, regional, national, and international computer networks

that are linked together.

A. World Wide Web B. Network

C. Internet D. WWwW

(10) instructs a computer to do a specific task.
A. Program B. Instruction

C. Keyboard D. Mouse

2. Matching

Match each numbered item with the most closely related lettered item. Write your answers in

the spaces provided.

A. primary storage 1. A component of computer that most processing takes place in.

B. Internet 2. A device that displays, prints, or transmits the results of
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processing.
C. data 3. An area of a computer that temporarily holds data waiting to

be processed, stored, or output.

D. central processing unit 4. Symbols that represent facts, objects, and ideas.

E. output device 5. The largest network in the world.

F. document files 6. Typically created by database management programs.

G. database files 7. Created by word processor to save documents.
Open-Ended

On a separate sheet of paper, respond to each question or statement.
1. Describe the character of each phrase that is divided during the computer development.
2. What is the difference between input and output? What are the most common input de-

vices?

Reading Materials
Who Invented the Computer?

The question “Who invented the computer?” doesn’t have a simple answer, because the
modern digital computer evolved from a series of prototypes developed by various groups of people.
A prototype is an experimental device that typically must be further developed and perfected before
going into production and becoming widely available.

Between 1937 and 1942, an Iowa State University professor, John V. Atanasoff, and a gradu-
ate student, Clifford E. Berry, worked on a prototype for an electronic computer. The Atanasoff-
Berry Computer (ABC) was the first to use vacuum tubes instead of mechanical switches. Its de-
sign also incorporated the idea of basing calculations on the binary number system. The ABC is of-
ten considered the first electronic digital computer.

While Atanasoff worked on the ABC, a German engineer named Konrad Zuse developed a
computer called the Z3, which, like the ABC, was designed to work with binary numbers. Built
in Nazi Germany during World War II, the Z3 was cloaked in secrecy, even though Hitler believed
that computers had no strategic use in the war effort.  Information on Zuse’ s invention did not sur-
face until long after the war ended. So although Zuse was on the trail of modern computer architec-
ture, his work had little effect on the development of computers.

Even with the work of Atanasoff and Zuse, it was not clear that computers were destined to be
binary electronic devices. IBM had an entirely different computer architecture in mind. In 1939,
IBM sponsored an engineer named Howard Aiken, who embarked on an audacious plan to integrate
73 IBM Automatic Accounting Machines into & single unified computing unit. What emerged was a
mechanical computer officially named the IBM Automatic Sequence Controlled Calculator ( AS-
CC) , but now usually referred to as the Harvard Mark I because it was moved to Harvard Univer-

sity shortly after completion.
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Although the Harvard Mark I was one of the first working computers, as a prototype, it
strayed considerably from the path of development leading to modern computers. The Harvard
Mark I was digital but used decimal rather than binary representation, which is used by today’ s
computers. In contrast, the ABC, with its electronic vacuum tubes and binary representation, was
a much closer prototype of generations of computers to come. Some computer prototypes were
pressed into service barely before they were completed.

In 1943, a team headed by John W.
Mauchly and J. Presper Eckert started work
on ENIAC, a gigantic, general-purpose elec-
tronic computer. ENIAC ( Electronic Numeri-
cal Integrator and Computer) ( see Figure 1-4)
was designed to calculate trajectory tables for
the U.S. Army, but wasn’t finished until
November 1945, three months after the end of
World War II. ENIAC was over 100 feet long
and 10 feet high and weighed 30 tons. This

gigantic machine contained over 18,000 vacu-

um tubes and consumed 174, 000 watts of
power. It could perform 5,000 additions per Figurel-4 ENIAC

second and was programmed by manually connecting cables and setting 6,000 switches—a process
that generally took two days to complete.

ENIAC was formally dedicated at the Moore School of Electrical Engineering of the University
of Pennsylvania on February 15,1946, and immediately pressed into service making atomic energy
calculations and computing trajectories for new missile technologies. ENIAC received several up-
grades and remained in service until 1955.

Generations of Computers

A computer called the UNIVAC is considered by most historians
to be the first commercially successful digital computer. First genera-
tion computers can be characterized by their use of vacuum tubes, as
those in Figure 1-5, to store individual bits of data. A vacuum tube

(HF4) is an electronic device that controls the flow of electrons in

a vacuum. Each tube can be set to one of two states. One state is as-

signed a value of 0 and the other a value of 1.

Figurel-5 Vacuum Tube

In addition to vacuum tube technology, first-generation comput-
ers can be characterized by custom application programs, made to order for the specific task the
computer was to perform. Programming first-generation computers was difficult. As the computer
era dawned, programmers were forced to think in 1s and Os to write instructions in machine lan-
guage. First-generation computers didn’ t have operating systems, as we know them today. In-

stead, each software application included the instructions necessary for every aspect of the compu-
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ting job, including input, output, and processing activities. Programmers were quick to realize
that this style of programming was terribly inefficient, they began to look for a more efficient meth-
od to standardize such routines and consolidate the into programs that any application software
could access. These routines were gathered tight into operating systems, which became a charac-
teristic of second-generation computers.

Second-generation computers used transistors ( see
Figure 1-6) instead of vacuum tubes. First demonstrated in
1947 by AT&T’ s Bell Laboratories, transistors regulate
current of voltage flow and act as a switch for electronic
signals. Transistors performed functions similar to vacuum
tubes, but they were much smaller, cheaper, less power
hungry, and more reliable. By the late 1950s, transistors
had replaced vacuum tubes as the processing and memory
technology for most computers.

Several successful transistorized computers were man-
ufactured by companies such as IBM, Burroughs, Control
Data, Honeywell, and Sperry Rand ( which was the new
name given to Remington Rand after its merger with Sperry

Corp). In addition to the important hardware breakthrough

provided by transistors, an equally important development
in software differentiated second-generation computers from Figurel-6 - Transistors
their first-generation ancestors.

In addition to operating systems, second-generation computers also ran programming language
compilers that allowed programmers to write instructions using English-like commands rather than
the binary numbers of machine language. High-level language, such as COBOL ( Business-Orien-
ted Language) and FORTRAN ( Formula Translator) , were available for use on second-generation
computers and remain in use today. The availability of high-level computer programming languages
made it possible for third parties to develop software, and that capability was instrumental in the
birth of the software industry.

Third-generation computers became
possible in 1958, when Jack Kilby at
Texas Instruments and Robert Noyce at
Fairchild Semiconductor independently
developed integrated circuits ( see Fig-
ure 1-7 ). Integrated circuit tubes or
transistors onto a single miniature chip,
greatly reducing the physical size,

weight, and power requirements for de-

vices such as computers.

Figurel-7 Integrated Circuit
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The technology for fourth-generation computers ap-
peared in 1971, when Ted Hoff developed the first general-
purpose microprocessor, called the Intel 4004. This micro-
processor dramatically changed the computer industry, resul-
ting in fourth-generation microprocessor-based computer sys-
tems that were faster, smaller, and even less expensive than
third-generation computers.-

Microprocessor manufactures soon flourished. Early in-
dustry leaders included Intel, Zilog, Motorola, and Texas
Instruments. Intel 4004 microprocessor ( see Figure 1-8 )
was smaller than a corn flake but matched the computing
power of ENIAC. The 4004 packed the equivalent of 2300
transistors or vacuum tubes on a single chip and was able to
perform 60,000 instructions per second. The 4004 was fol-
lowed by the 8008, the first commercial 8-bit microproces-
sor, and then the 8080.

Today, microprocessors are key components of comput-

ers—ranging from PDAs to supercomputers. Intel reigns as

Figurel-8 Intel 4004 Microprocessor

the world’ s leading microprocessor manufacturer, although microprocessors are also produced by

companies such as Hitachi, Texas Instruments, Sun Microsystems, AMD, Toshiba, and Motorola.

Answer the following questions briefly.
1. How many generations are mentioned in the text?

2. What are characteristics of each generation?

1. prototype JR7#Y
2. embark on... JFFHf--:
3. audacious KAHA

Key Terms
programming language WIEIES integrated circuit £ AR R
vacuum tube B microprocessor ok b FH 2%

transistor A



