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%45 13 Introduction to the Digital Computer

1.1 The Digital Computer

As a starting point, let us consider what a computer is, what it can do, and how it does it.
A computer is a digital electronic data processing system. ' Data are input to the computer in one
form, processed within the computer, and the information that results is either output or stored
for later use. ?

Computer cannot think about how to process the data that were input. Instead, the user
must tell the computer exactly what to do. The procedure by which a computer is told how to
work is called programming® and the person who writes the program for a computer is known as
a programmer. The result of the programmer’s work is a set of instructions for the computer to
follow. * This is the computer’s program. When the computer is operating, the instructions of
the program guide it step by step through the task that is to be performed. ®

For example, a large department store can use a computer to take care of bookkeeping for its
customer charge accounts. In this application, data about items purchased by the customer, such
as price and department, are entered into the computer by an operator. These data are stored in
the computer under the customer’s account number. On the next billing date, the data are
processed and a tabular record of each customer’s account is output by the computer. These
statements are mailed to the customers as a bill.

In a computer, the program controls the operation of a large amount of electronic circuitry,
It is this circuitry that actually does the processing of data.® Electronic computer first became
available in the 1940s. 7 These early computers were built with vacuum-tube electronic circuits. In
the 1950s, a second generation of computers was built. During this period, transistor electronic
circuitry, instead of tubes, was used to produce more compact and more reliable computer
systems. When the integrated circuit (IC) came into the electronic market during the 1960s, a
third generation of computers appeared. With ICs, industry could manufacture more complex,
higher-speed, and very reliable computers. Some people prefer to pinpoint the start of the forth
generation as 1971, with the introduction of large-scale integration® (more circuits per unit space)
of electronic circuitry. However, other computer designers argue that if we accept this premise,
then there would probably have been a fifth, a sixth, and may be a seventh generation since
1971.

Today the computer industry is continuing to be revolutionized by the advances made in
integrated circuits (L.SI) that can form a computer with just a small group of ICs. * In fact, in
some cases, a single IC can be used. These new technologies are rapidly advancing the low-

performance, low-cost part of the computer marketplace by permitting simpler and more cost-
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effective designs.
Choose the best answer for each of the following

1. Why is a computer regarded as a data processing system?

(A) Because data are input into the computer.

(B) Because data are processed within the computer.

(C) Because the information that results from processing is output or stored for later use.

(D) Because the computer processes the data that are input in one form, and the resulted
data are then output or stored to be used later.

2. Why does the user have to tell the computer what to do?

(A) Because the computer can only do some simple work.

(B) Because the computer cannot think about everything well.

(C) Because the computer cannot think at all about how to process the data that were input
to it.

(D) Because the user likes programming.

3. How can a large store deal with accounts of customers by using a computer?

(A) The computer can be used to hold data about items purchased by the customer, such as
price and department,

(B) The computer can process the data about purchases made by customers.

(C) The computer can output a tabular record of each customer’s account, which will be

sent to the customer as a bill.

{D) All of the above.

4. How does the instruction exactly guide the computer through the data processing task
step by step?

(A) The instruction controls the operation of the overall computer system.

(B) The instruction controls the operation of the input and output devices of the computer.

(C) The instruction controls the operation of a large amount of electronic circuitry, which
actually processes the data.

(D) The instruction controls the operation of the CPU.

5. What makes the computer industry continue to be revolutionized ?

(A) The progress made in integrated circuits.

(B) The growing market for the computer.

(C) Simpler and more cost-effective designs.

(D) The low-performance , low-cost part of the computer market places.

Write T(true) or F (false) for each statement

1. According to the passage, a computer is a data processing system. C
2. A computer can think about how to process the data that were input to it. )
3. Programs for keeping accounts are written by the customer. )

4. According to the passage, data are immediately processed by the computer in a large
« 2



5. The second generation of computers were built with the transistor electronic circuitry,
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department store after they are input into the computer by an operator.
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1. “A computer is a digital electronic data processing system.” B & BN AR g €if“a”, &
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2. “... and the information that results is either output or stcred for later use. ” ¢, that
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3. “The procedure by which a computer is told how to work is called programming. ”/a] F #
F 455 The procedure is called programming, by which F“fr @+ X AR A FEBM
B) . AT B9 IR 1B 8 Bl iE & which 484X procedure. A 8] BB b “ & v iH B 4L 0 4 T 4E B i #
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4. “The result of the programmer’s work is a set of instructions for the computer to
follow. ” &) H “for the computer to follow” Y R E R E G L W E 15, B i “a set of instruc-
tions”,
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5. “When the computer is operating, the instructions of the program guide it step by step
through the task that is to be performed. ”/4] 8 it 1§ the computer,that is to be performed Jy &
JEMA), B the task, “is to be performed” g “be+ R ER"HEW . BRI ELENE,
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7. i ¥ & “Electronic computer first became available in the 1940s. ” 3 available B & X .
available B FHH” “FIKBH” “FTREBKAEN “ARWERE., =2ANEBE BT
EYLE 20 e 40 FRE KRB

8. “with the introduction of large-scale integration” 2 4\ 17 & i& , 7€ WL AL fE R i5 .

9. “Today the computer industry is continuing to be revolutionized by the advances made in
integrated circuits (LSI) that can form a computer with just a small group of ICs. ”/4] ¥ made in

integrated circuits (LLSI) Xy i 2 4> i@ & i& 1 € #& 8 i the advances; that 5| & i& M 7] 18 #fi

integrated circuits(LLSI),
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1.1.1 Reading Material ; The ENIAC

The ENIAC cost $ 500,000, weighed 60,000 pounds, and occupied the floor space of a
large single-family house. The vacuum tubes similar to the once in old-fashioned radios handled
its communications and formed the key building blocks of its high-speed electronic switches that
could be turned “on” and “off” rapidly in response to electronic signals flowing from other parts
of the computer.

By the standards of its day the ENIAC was remarkably fast. When it works properly, the
ENIAC can add 5,000 pairs of eight-digit numbers in one second. It is more than 1,600 times
faster than its nearest competitor — which has been in use for only about two years. By one
estimate the ENIAC can do the work of 7,000 engineers.

The ENJAC was a power-hungry machine. Some contemporary accounts indicate that,
whenever it was switched on, the street lights in Philadelphia dimmed temporarily. It was also
clumsy and unreliable. Once a day, on average, one of its 17,000 vacuum tubes burned out thus
spoiling the machine’s computation. When this happened, the technicians had to tear down the
computer’s circuits to locate and replace the offending component. A famous scientist of the day
once estimated that “If we tried to build a computer 10 times as large, it would never complete a
solution before a tube failure would spoil the results. ” Actually, machines with large number of
tubes did not turned out to be possible, but there were definite limits to their size and

complexity.
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ENIAC = Electronic Numerical Integrator and Calculator
EEREAERE KRFH J. W. Mauchly # J. P. Eckert F 1946 FHl & BTGt 7 % —
EBFHRTIHEN, EFEHT 18,800 M -FH, MEEFE R 5000 K/#.

1. 1.2 Reading Material ; The Digital Computer

The digital computer is a digital system that performs various computational tasks. The
word digital implies that the information in the computer is represented by variables that take a
limited numbers of discrete values, These values are processed internally by components that can

maintain a limited number of discrete states. The decimal digits 0, 1, 2,+, 9, for example,
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provide 10 discrete values. The first electronic digital computers, developed in the late 1940s,
were used primarily for numerical computation. In this case the discrete elements are the digits.
From this application the term digital computer has emerged. In practice, digital computers
function more reliably if only two states are used. Because of the physical restri(;tion of
components, and because human logic tends to binary (i. e., true-or-false, ves-or-no
statements ), digital components that are constrained to take discrete values are further
constrained to take only two values and are said to be binary.

Digital computers use the binary number system, which has two digits: 0 and 1. A binary
digit is called a bit. Information is represented in digital computers in groups of bits. By using
various coding techniques, groups of bits can be made to represent not only binary numbers but
also other discrete symbols, such as decimal digits or letters of the alphabet. By judicicus use of
binary arrangements and by using various coding techniques, the groups of bits are used to

develop complete sets of instructions for performing various types of computations.
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1.1.3 Translation Exercise; The Career of Information Technology Graduates

Basically, information technology is the study of digital computer systems and their use in a
wide range of areas. In all such applications, the role of the computer is to process data or
information and to solve problems. In solving these problems, computers rely on algorithms
which are communicated to them through specially designed programming languages. The central
core of information technology involves a study of programming languages, algorithms and
information structures. Algorithms and programming languages are usually studied separately.
However, when combined with the study of systematic methods for the design and
implementation of computer programs or software, they form the basis of software engineering.
Information structures are the basis of all information processing systems. Large scale
information processing systems use databases for the storage, retrieval, updating and protection
of information. Information systems analysis and design is concerned with the use of databases to
organize and make available the information required on specific applications. It is also concerned
with the interaction between these systems and the organizations which use them. Information
technology also includes the study of the basic computer operating systems on which applications
can be constructed. Operating systems are complex programs permanently resident in the
computer whose function is to control the running of all user programs and to allocate the
computer’s resources to them. Special purpose programs made available via operating systems
include compilers, editors and other tools which enable the construction and use of application
software. Computer architecture is concerned with the design of computers and their hardware
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components such as adders, counters, memory, processors and peripherals. Communication is an
increasingly important aspect of computer science. The field of computer networks deals with
communication between machines, the human-computer interface deals with communication
between machines and people. Finally, the effective use of computer-based systems depends on a
clear understanding of their underlying theoretical capabilities and limitations. Information
technology therefore includes the theory of computation, programs, programming languages and
algorithms, as well as practical organization skills necessary for their use.

In your lifetime they have altered the way we think about education, the way we do
business, the way we communicate, the way we view ourselves and the world, and even the way
we see our future. Communications and information technology offer you one of the most diverse
and flexible career paths of almost any industry, It is one of the fastest growing areas of
technology in the world today. Use of computers is now almost universal and society has become
dependent on computer-based information systems for a diverse range of critical tasks. These
include the storage and distribution of information in industry, commerce and government.
Information Technologv graduates are employed in the development and maintenance of such
systems as programmers, analysts, consultants, and computer systems and software engineers.
Honors and higher degree graduates (Masters and PhD) are employed in teaching or the research
leading to new application areas and development tools, such as programming languages,
operating systems and computers.
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