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Unit One l

Unit One
Text A The Development of Computer'”

The first recorded use of the word “computer” was in 1613 in a book called The young man's
gleanings by English writer Richard Braithwait. It mentioned that “I have read the truest computer of
Times, and the best Arithmetician that ever breathed, and he reduced the days into a short number.” It
referred to a person who carried out calculations, or computations, and the word continued with the
same meaning until the middle of the 20th century. From the end of the 19th century the word began

to take on its more familiar meaning, a machine that carries out computations.

Mechanical aids to computing

The history of the modern computer begins with two separate technologies, automated
calculation and programmability. However, no single device can be identified as the earliest
computer, partly because of the inconsistent application of that term. A few precursors are worth
mentioning though, like some mechanical aids to computing, which were very successful and
survived for centuries until the advent of the electronic calculator, like the Sumerian abacus,
designed around 2500 B.C. of which a descendant won a speed competition against a contemporary
desk calculating machine in Japan in 1946, the slide rules, invented in the 1620s, which were carried
on five Apollo space missions, including to the moon and arguably the astrolabe and the Antikythera
mechanism, an ancient astronomical analog computer built by the Greeks around 80 B.C. The
Greek mathematician Hero of Alexandria (10~70 A.D.) built a mechanical theater which performed
a play lasting 10 minutes and was operated by a complex system of ropes and drums that might be
considered to be a means of deciding which parts of the mechanism performed which actions and

when. This is the essence of programmability.

Mechanical calculators and programmable looms

Blaise Pascal invented the mechanical calculator in 1642, known as Pascal’s calculator. It was
the first machine to better human performance of arithmetical computations and would turn out to
be the only functional mechanical calculator in the 17th century. Two hundred years later, in 1851,
Thomas de Colmar released, after thirty years of development, his simplified arithmometer, it

became the first machine to be commercialized because it was strong enough and reliable enough to

[1] https://en.wikipedia.org/wiki/Computer
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be used daily in an office environment. The mechanical calculator was at the root of the development
of computers in two separate ways. Initially, it was in trying to develop more powerful and more
flexible calculators that the computer was first theorized by Charles Babbage and then developed.
Secondly, development of a low-cost electronic calculator, successor to the mechanical calculator,
resulted in the development by Intel of the first commercially available microprocessor integrated
circuit.

First use of punched paper cards in computing

It was the fusion of automatic calculation with programmability that produced the first
recognizable computers. In 1837, Charles Babbage was the first to conceptualize and design a fully
programmable mechanical computer, his analytical engine. Limited finances and Babbage’s inability
to resist tinkering with the design meant that the device was never completed—nevertheless his son,
Henry Babbage, completed a simplified version of the analytical engine’s computing unit (the mill)
in 1888. He gave a successful demonstration of its use in computing tables in 1906. This machine
was given to the Science museum in South Kensington in 1910.

In the late 1880s, Herman Hollerith invented the recording of data on a machine-readable
medium. Earlier uses of machine-readable media had been for control, not data. “After some initial
trials with paper tape, he settled on punched cards...” To process these punched cards he invented the
tabulator, and the keypunch machines. These three inventions were the foundation of the modern
information processing industry. Large-scale automated data processing of punched cards was
performed for the 1890 United States Census by Hollerith’s company, which later became the core
of IBM. By the end of the 19th century a number of ideas and technologies, that would later prove
useful in the realization of practical computers, had begun to appear: Boolean algebra, the vacuum
tube (thermionic valve), punched cards and tape, and the teleprinter.

First general-purpose computers

During the first half of the 20th century, many scientific computing needs were met by
increasingly sophisticated analog computers, which used a direct mechanical or electrical model of
the problem as a basis for computation. However, these were not programmable and generally lacked
the versatility and accuracy of modern digital computers.

Alan Turing is widely regarded as the father of modern computer science. In 1936, Turing
provided an influential formalization of the concept of the versatility and computation with the
Turing machine, providing a blueprint for the electronic digital computer. Of his role in the creation
of the modern computer, 7ime magazine in naming Turing one of the 100 most influential people
of the 20th century, states: “The fact remains that everyone who taps at a keyboard, opening a
spreadsheet or a word-processing program, is working on an incarnation of a Turing machine.”

The first really functional computer was the Z1, originally created by Germany’s Konrad Zuse
in his parents’ living room in 1936 to 1938, and it is considered to be the first electro-mechanical

binary programmable (modern) computer.

2
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George Stibitz is internationally recognized as a father of the modern digital computer. While
working at Bell Labs in November 1937, Stibitz invented and built a relay-based calculator he
dubbed the “Model K” (for “kitchen table,” on which he had assembled it), which was the first to
use binary circuits to perform an arithmetic operation. Later models added greater sophistication
including complex arithmetic and programmability.

The Atanasoff-Berry Computer (ABC) was the world’s first electronic digital computer, albeit
not programmable. Atanasoff is considered to be one of the fathers of the computer. Conceived
in 1937 by Iowa State College physics professor John Atanasoff, and built with the assistance of
graduate student Clifford Berry, the machine was not programmable, being designed only to solve
systems of linear equations. The computer did employ parallel computation. A 1973 court ruling in
a patent dispute found that the patent for the 1946 ENIAC computer is derived from the Atanasoff—
Berry Computer.

The first program-controlled computer was invented by Konrad Zuse, who built the Z3, an
electro-mechanical computing machine, in 1941. The first programmable electronic computer was

the Colossus, built in 1943 by Tommy Flowers.

Words and Expressions

computation /kompju'teifn/ n. IHE, fiit
automated /'o:toumertid/ adj. Hzh{kL)
programmability /prougrema'bility n. A 4RFEIFIE
precursor /pri:'’ks:so(r) n. WI¥R, HI{E; WIHIE
descendent /di'sendont/ n. (FE—JEAEIH)IRA DY
arithmetical /eri®'metikl/ adji. BARHK, BAR LK
arithmometre /eri®'moumits/ n. IS
microprocessor integrated circuit  fHRALHIHLS H
tinker with  WIELHBAERD; 3%

tabulator /'teebjulerta(r)) n. fHIFEHL

census /'sensas/ n. A¥E#r, Giit

boolean algebra 7 /RACEL

thermionic valve #1745, AN H &
sophisticated /so'fistikertid/ adj. HZR); FEEY
versatility /va:so'tilot/ n. ZHE

formalization /fo:molar'zeifn/ n. JEXAfb; FLAUL
incarnation /mka:'netfn/ n. WTIHHA; L&
binary /'bamori/ adj. il

relay /ridleV n. 4kHL3E

albeit /o:l'bizit/ comj. HAR; BN

linear equations [11] &M R4
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Exercises

I. Fill in the blanks with information given in the text.
1. Since the 19th century, the word “computer” refers to

2. Two separate technologies— and starts the history of modern
computer.

3 was the first machine to outperform human beings in terms of arithmetical
computations.

4. Thanks to the first commercially available developed by Intel, low-cost

electronic calculator came into being.

5. The fusion of automatic calculation with programmability gave birth to

6. Charles Babbage’s analytical engine was never completed because of and his
inability to resist tinkering with the design.

7. The invention of punched cards, and the keypunch machines were the foundation
of the modern information processing industry.

8. Large-scale automated data processing of punched cards was applied in the

9. Alan Turing is widely regarded as the father of modern computer science, because he
provides a blueprint for the

10. “Model K” was the first to use to perform an arithmetic operation.

I1. Match the following terms with definitions.

Terms:

1. programmability

2. thermionic valve

3. microprocessor

4. tabulator

5. arithmometre

Definitions:

A. the first mechanical calculator strong enough and reliable enough to be used daily in an
office environment

B. able to be programmed

C. an integrated circuit that contains the entire central processing unit of a computer on a single chip

D. a machine that reads, sorts, and prints out information from punched cards

E. an electronic valve in which electrons are emitted from a heated rather than a cold cathode

II1. Translate the following sentences into Chinese.
1. It was the fusion of automatic calculation with programmability that produced the first
recognizable computers. In 1837, Charles Babbage was the first to conceptualize and design a fully

programmable mechanical computer, his analytical engine.
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2. Alan Turing is widely regarded as the father of modern computer science. In 1936, Turing
provided an influential formalization of the concept of the versatility and computation with the
Turing machine, providing a blueprint for the electronic digital computer.
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Text B Goldwasser and Micali Win Turing Award®”

A. MIT professors Shafi Goldwasser and Silvio Micali have won the Association for Computing
Machinery’s (ACM) A.M. Turing Award for their pioneering work in the fields of cryptography
and complexity theory. The two developed new mechanisms for how information is encrypted and
secured are widely applicable today in communications protocols, Internet transactions and cloud
computing. They also made fundamental advances in the theory of computational complexity, an
area that focuses on classifying computational problems according to their inherent difficulty.

B. Goldwasser and Micali were credited for “revolutionizing the science of cryptography’ and
developing the gold standard for enabling secure Internet transactions. The Turing Award, which is
presented annually by the ACM, is often described as the “Nobel Prize in computing” and comes
with a $250,000 prize.

C. “For three decades Shafi and Silvio have been leading the field of cryptography by asking
fundamental questions about how we share and receive information. I am thrilled that they have
been honored for their pioneering work, and particularly excited that they have been recognized for
their achievements as a team.” says Professor Daniela Rus, director of MIT’s Computer Science and
Artificial Intelligence Lab (CSAIL), “We are honored and privileged to have this tremendous duo
here at CSAIL.”

D. Goldwasser is the RSA Professor of Electrical Engineering and Computer Science at MIT
and a professor of computer science and applied mathematics at the Weizmann Institute of Science
in Israel. She leads the Theory of Computation Group at CSAIL. Micali is the Ford Professor of
Engineering at MIT and leads the Information and Computer Security Group at CSAIL, along with
Goldwasser and Professor Ronald L. Rivest.

E. “I am delighted that Professors Shafi Goldwasser and Silvio Micali have been recognized and
honored with the prestigious ACM Turing Award for their fundamental contributions to the field of
provable security. Their work has had a major impact on a broad spectrum of applications touching
everyday lives and has opened exciting new research opportunities.” says Anantha Chandrakasan,
head of MIT’s Department of Electrical Engineering and Computer Science (EECS), “This is a
tremendous honor for the EECS department and inspiring for the large number of students and
faculties who have benefited from interactions with Shafi and Silvio.” Goldwasser and Micali began
collaborating as graduate students at the University of California at Berkeley in 1980 while working
with Professor Manuel Blum, who received his bachelor’s, master’s and PhD degrees at MIT—and
received the Turing Award in 1995. Blum would be the thesis advisor for both of them. While

[2] http://news.mit.edu/2013/goldwasser-and-micali-win-turing-award-0313
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toying around with the idea of how to securely play a game of poker over the phone, they devised a
scheme for encrypting and ensuring the security of single bits of data. From there, Goldwasser and
Micali proved that their scheme could be scaled up to tackle much more complex problems, such as
communication protocols and Internet transactions.

F. “I am very proud to have won the Turing Award.” Goldwasser said, “Our work was very
unconventional at the time. We were graduate students and let our imagination run free, from using
randomized methods to encrypt single bits to enlarging the classical definition of a proof to allow a
small error to setting new goals for security. Winning the award is further testimony to the fact that
the cryptographic and complexity-theoretic community embraced these ideas in the last 30 years.”

G. “I am honored by this recognition and thankful to the computer science community.” Micali
adds, “As graduate students, we took some serious risks and faced a few rejections, but also received
precious encouragement from exceptional mentors. I am also proud to see how far others have
advanced our initial work.”

H. The Turing Award is given annually by the ACM and is named for British mathematician
Alan M. Turing, who invented the idea of the computer and who helped the Allies crack the Nazi
Enigma cipher during World War [l . Goldwasser and Micali will formally receive the award during

the ACM’s annual Awards Banquet on June 15 in San Francisco.

Exercise: In this section, you are going to read a passage with five statements attached to it.
Each statement contains information given in one of the paragraphs. Identify the paragraph from
which the information is derived. You may choose a paragraph more than once.

1. Every year, ACM will give the Turing Award, for which the monetary award is $250,000.

2. Their early scheme for encrypting and ensuring the security of single bits of data is devised
while they were playing with the idea of how to securely play poker over the phone.

3. Goldwasser and Micali have won the 2012 A. M. Turing Award for their achievement in
cryptography and complexity theory.

4. Both Goldwasser and Micali work as professors at MIT.

5. Alan M. Turing first came up with the idea of computer.
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Unit Two
Text A The Structure of Computer®

A computer is an electronic device that performs calculations on data, presenting the results to
humans or other computers in a variety of (hopefully useful) ways. The computer system includes
not only the hardware, but also software that is necessary to make the computer function.

Computer hardware is the physical part of a computer, including the digital circuitry, as
distinguished from the computer software that executes within the hardware.

Computer software is a general term used to describe a collection of computer programs,
procedures and documentation that perform some tasks on a computer system.

A computer performs basically five major operations or functions irrespective of their size and
make.

1. Input: This is the process of entering data and programs into the computer system. You
should know that computer is an electronic machine like any other machine which takes as inputs
raw data and performs some processing giving out processed data. Therefore, the input unit takes
data from us to the computer in an organized manner for processing.

2. Storage: The process of saving data and instructions permanently is known as storage. Data
has to be fed into the system before the actual processing starts. It is because the processing speed
of Central Processing Unit (CPU) is so fast that the data has to be provided to CPU with the same
speed. Therefore the data is first stored in the storage unit for faster access and processing. This
storage unit or the primary storage of the computer system is designed to do the above functionality.
It provides space for storing data and instructions.

The storage unit performs the following major functions:

- All data and instructions are stored here before and after processing.

- Intermediate results of processing are also stored here.

3. Processing: The task of performing operations like arithmetic and logical operations is
called processing. The CPU takes data and instructions from the storage unit and makes all sorts of
calculations based on the instructions given and the type of data provided. It is then sent back to the
storage unit.

4. Output: This is the process of producing results from the data for getting useful information.

Similarly the output produced by the computer after processing should also be kept somewhere

[3] http://www.discussdesk.com/what-are-the-basic-functional-units-of-a-computer-system.htm
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inside the computer before being given to you in readable form. Again the output is also stored inside
the computer for further processing.

5. Control: The way how instructions are executed and the above operations are performed.
Controlling of all operations like input, processing and output are performed by control unit. It is
responsible for processing all operations inside the computer.

In order to carry out the operations mentioned above, the computer allocates the task between
its various functional units. The computer system is divided into several units for its operation, as
shown in figure 1.

e CPU: the place where orders are made, computations are performed, and input/output

requests are displayed.

e Memory: store information being processed by the CPU.

e Input devices : provide computer information.

e QOutput devices : receive computer information .

e Buses: a bus is a subsystem that transfers data or power between computer components

inside a computer.

CPU Main Memory
Buses
i 1 7
N
Input Auzliary Output
Dewices Storage Dewvices
Input-Output System

Figure 1 General model of a computer

The basic function of a computer is program execution. When a program is running, the
executable binary file is copied from the disk drive into memory. The process of program execution
is the retrieval of instructions and data from memory, and the execution of various operations. The

cycles with complex instruction sets typically go through the following stages:

Fetch the instruction from main memory

The CPU presents the value of the Program Counter (PC) on the address bus. The CPU then
fetches the instruction from main memory via the data bus into the Memory Data Register (MDR).
The value from the MDR is then placed into the Current Instruction Register (CIR), a circuit that

holds the instruction so that it can be decoded and executed.



