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Praface

“Computer Basics” is a computer-based course which is taught in universities for the freshmen.
The purpose is to introduce computers’ basic knowledge, operating methods and applications in
various fields. This enables students to acquire basic knowledge and skills of computer
applications as well as to assist their own specialized courses with the help of the computer
knowledge they learned.

This course contains a wide range of knowledge and the relative applications of computers
that students should master. The updating of teaching contents shows hysteresis with the rapid
replacement and evolution of computers. How to teach and be learned efficiently within the
limited course hours is a big challenge for university teachers and students.

This textbook is the result of challenging, discovering teaching innovation. The renovated
teaching theory, teaching methods, and teaching organizing with cognizing modules are applied
in this textbook.

1. This textbook is compiled according to the renovation teaching theory of knowledge

logic structure and mind form note (KM theory) based on cognition.

2. The contents of this textbook are seperated into two parts: theory part and application
part. The theory part is lectured in class with basic computers theory knowledge. And the
practice is operated in computer rooms with application of theory knowledge.

3. This textbook is lectured with new teaching modules. It is spread from part KM chart,
chapter KM chart to knowledge nodes KM chart. The teaching module may be
conducted as “thin - thick - thin” to realize the spiral cognition.

This textbook is one of the research achievements of Innovation Method Project
“Application and Practice of Scientific Thinking, Scientific Method in Universities Teaching
Renovation — Research and Practice of KM Teaching Method” (Project No.
2009IM010400-2-01). And this textbook is funded by University of Science and Technology
Beijing. Thanks for the work of graduated students. And thanks for all the technical reviewers
and press project coordinators.

Writer
2014/6/25
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Chapter 1

Computer Basics and Digitization

The relationship of sections in this chapter is shown below (Figure 1-1).

1.1 Computer Basics 1.2 Digital Data Representation
The Digital Computer Types and Numbering Text / Audio/ Images
Revolution uses Systems Representation
Chapter 1
1.3 Information
Security

Figure 1-1 The relationship chart of Chapter One

1.1 Computer Basics

Computers have a significant impact (shown in Figure 1-2) on everyday life in nearly all areas.
Computers are used in:

e Airline and Railway Reservations.

e Medical Diagnosis.

e Weather Forecasting.

e Payment of telephone and electricity bills.
e Banking.

e Space research.

e Online Education.

e Sending and receiving data throughout the world using internet.

i

Computer
Applications

Business

Figure 1-2 Usage of Computer
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What is a computer? A computer is made by electronic devices and can manipulate
information or data by executing the instructions in a program/software. It has the ability to
accept data, process data, store data and produce output. You can use a computer to type
documents, storage data, send E-mail, have a chat with friends and browse the Web. You can also
use it to handle spreadsheets, accounting, database management, presentations, games, and more.

What is data? Data refers to a collection of numbers, characters, graphs, music, image, etc..
In a computer, all data can only be expressed by a serial of 1s or 0s which can be represented in
people, events, things, and ideas. Data can be a name, a number, the colors in a photo, or the note
in a musical composition.

What makes a computer powerful? It is Speed, Reliability and Storage. A computer can do
billions of actions per second. Computers can provide reliable computation and failures are

usually due to human error. A computer can keep huge amounts of data.

1.1.1 An Overview of the Computer Development

It is generally thought that there are four generations in the development of computers.
1. The First Generation-Vacuum Tubes (1946—1956).
1946 ENIAC (Electronic numerical integrator and calculator, shown in Figure 1-3):
e General-purpose electronic digital computer.
e Wartime needs.

e Programmed manually.

In February, the public got its first glimpse of the ENIAC,
a machine built by John Mauchly and J. Presper Eckert
that improved by 1,000 times on the speed of its
contemporaries.

Start of : 1943.

Completed: 1946.

Programmed: Plug board and switches.

Figure 1-3 ENIAC

Speed: 5,000 operations per second.
Input/output: Cards, lights, switches, plugs.
Floor space: 1,000 square feet.

Project leaders: John Mauchly and J. Presper Eckert.

1952 EDVAC (Electronic discrete variable automatic computer), the Von Neumann
Machine:
e Stored-program concept.

e Had general structure and function.



John von Neumann (Figure 1-4) wrote “First Draft of a Report
on_the EDVAC” in which he outlined the architecture of a
stored-program computer. Electronic storage of programming
information and data eliminated the need for the more clumsy
methods of programming, such as punched paper tape — a
concept that has characterized mainstream computer
developmentv since 1945. Hungarian-born von Neumann
demonstrated prodigious expertise in hydrodynamics,

ballistics, meteorology, game theory, statistics, and the use of

TESEE 5]

Figite 14 John von Neumann mechanical devices for computation. After the war, he
concentrated on the development of Princeton’s Institute for

Advanced Studies computer and its copies around the world.

2. The Second Generation: Transistors (1957—1964)

1947 Bell Labs invented transistor.

The late 1950s NCR, RCA: Deliver the new technology.

IBM 7094:

e Size of memory grew from 2KB to 32KB.

e Memory cycle time (the time to access one word of memory )fell from 30pus to 1.4 ps.
MIT researchers built the TX-0 (Figure 1-5), the first

general-purpose, programmable computer built with transistors.

For easy replacement, designers placed each transistor circuit

inside a “bottle,” similar to a vacuum tube. Constructed at

MIT’s Lincoln Laboratory, the TX-0 moved to the MIT

Research Laboratory of Electronics, where it hosted some early

imaginative tests of programming, including a Western movie

shown on TV, 3-D tic-tac-toe, and a maze in which mouse

Figure 1-5 MIT TX-0 found martinis and became increasingly inebriated.

3. The Third Generation: Integrated Circuits (1965—1971).

4. Later Generations (1972—).

Large-scale integration (LSI): >1000 components.

Very-large-scale integration (VLSI):>100,000 components.

Microprocessors: microcomputer (PC).

All of the components of a CPU on a single chip.

It can be seen that the calculation teols developed from manually to machinery,
automatically to now modern digital computers.

1.1.2 The Digital Revolution

The Digital Revolution is the change from analog, mechanical, and electronic technology to

Computer Basics and Digitization
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digital technology which began anywhere from the late 1950s to the late 1970s with the adoption
and proliferation of digital computers and digital record keeping that continues to the present day.
The Digital Revolution marked the beginning of the Information Age.

Underlying the digital revolution was the development of the digital electronic computer,
the personal computer, and particularly the microprocessor with its steadily increasing
performance (as described by Moore’s law), which enabled computer technology to be
embedded into a huge range of objects from cameras to personal music players. Equally
important was the development of transmission technologies including computer networking, the
Internet and digital broadcasting. 3G phones, whose social penetration grew exponentially in the
2000s, also played a very large role in the digital revolution as they simultaneously provide
ubiquitous entertainment, communications, and online connectivity.

The rapid growth of Information and Communication Technologies and innovation in
digital systems represent a revolution that has fundamentally changed the way people think,
behave, communicate, work and earn their livelihood. This so-called digital revolution has
forged new ways to create knowledge, educate people and disseminate information. It has
restructured the way the world conducts economic and business practices, runs governments and
engages politically. It has provided for the speedy delivery of humanitarian aid and healthcare,
and a new vision for environmental protection. It has even created new avenues for
entertainment and leisure. As access to information and knowledge is a prerequisite to achieving
the Millennium Development Goals—or MDGs—it has the capacity to improve living standards
for millions of people around the world. Moreover, better communication between peoples helps
resolve conflicts and attain world peace.

The Internet, especially the WWW in the 1990s, opened whole new avenues for
communication and information sharing. The ability to easily and rapidly share information on a
global scale brought with it a whole new level of freedom of speech. Individuals and
organizations were suddenly given the ability to publish on any topic, to a global audience, at a
negligible cost, particularly in comparison to any previous communication technology.

Large cooperative projects could be endeavored (e.g. Open-source software projects).
Communities of like-minded individuals were formed (e.g. MySpace, Tribe.net). Small regional
companies were suddenly given access to a larger marketplace.

The economic impact of the digital revolution has been large. Without the World Wide Web
(WWW), for example, globalization and outsourcing would not be nearly as feasible as they are
today. The digital revolution radically changed the way individuals and companies interact.
Small regional companies were suddenly given access to much larger markets. Concepts such as
On-demand services and manufacturing and rapidly dropping technology costs made possible
innovations in all aspects of industry and everyday life.

1.1.3 Computer Types and uses

Computers for personal use come in all kinds of shapes and sizes, from PC (personal computer)



to tiny smart phones (shown in Figure 1-6). More specialized models are announced each week -
trip planners, expense account pads, language translators, health managers ... So the categories
are blending together.

Laptop/Notebook Netbook
Full size keyboard Desktop Compressed keyboard

Smart phone Pad Tablet PC

Figure 1-6 Computer types

Personal Computers

PC (personal Computer) is a general-purpose computer with a microprocessor (which will be
talked in Chapter 2 Computer Hardware). Its size, capabilities and original sale price makes it
useful for individuals. It is intended to be operated directly by an end-user.

A workstation is part of a computer network and generally would be expected to have more
than a regular desktop PC of most everything, like memory, storage space, and speed. It’s hard to
tell the difference any more.

A laptop computer is intended to be portable, with a built-in screen. A netbook is even
lighter, with a smaller screen, less storage, and is missing features like a built-in DVD drive.
Companies are producing more varieties and styles of smaller computers daily to keep improving
features and components, like battery life and screen quality.

With a Tablet PC you can write reports, watch movies, read ebooks, play games, or even do
work. On many you can use an electronic stylus to write on the screen, just like with a pen and
paper, only your words are digital. The Tablet PC saves your work just like you wrote it (as a
picture), or even you can let the hand recognition software change your hand writing into regular

text.
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