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Why is Bill Gates always smiling?

• Why is he always smiling?
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Chapter 1

Introduction
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Understand the concept of a black box, a data processor, and Understand the concept of a black box, a data processor, and 
a programmable data processor.a programmable data processor.

Define the Define the von Neumannvon Neumann model and name its components: model and name its components: 
memory, arithmetic/logic unit, control unit, and input/output.memory, arithmetic/logic unit, control unit, and input/output.

Understand the stored program concept.Understand the stored program concept.

After reading this chapter, the reader should After reading this chapter, the reader should 
be able to:be able to:

OOBJECTIVESBJECTIVES

Understand the sequential execution of statements in a program.Understand the sequential execution of statements in a program.

Name the components of a computer: hardware, software, Name the components of a computer: hardware, software, 
and data. and data. 
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THE COMPUTERTHE COMPUTER
AS A BLOCK BOXAS A BLOCK BOX

1.11.1
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A Computer can be Viewed as a
Data Processor

Type of processing:
Spcific-purpose computer: Do some specific jobs
Like Calculator

General-purpose computer: Do different type of tasks
Like PC
Today’s meaning of computer
We need a more actual definition. 
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Figure 1-2

Programmable data processor model

Output data depend on programs and input data.
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Figure 1-3

Same program, different input data
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Figure 1-4

Same data, 
different 
programs
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von NEUMANNvon NEUMANN
MODELMODEL

1.21.2
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von Neumann
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About John Louis von Neumann�����

• John Louis von Neumann
– Born 28 December 1903, Budapest, Hungary; 

– Died 8 February 1957, Washington DC; 

– Brilliant mathematician, and promoter of the 
stored program concept�the von Neumann 
Architecture.
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Figure 1-5

von Neumann model
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von Neumann Model

• ������

– Memory (���)

– Arithmetic Logic Unit (ALU, 	
����)

– Control Unit (CU, ����)

– Input/Output (I/O, ���)

• ��	
�� (stored program concept)

• ����� (sequential execution of 
instructions)
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COMPUTERCOMPUTER
HARDWAREHARDWARE

1.31.3
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�� (���, Computer)
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�� (Monitor; Screen)
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�	 (Mouse)
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� (Keyboard)
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�� (Computer housing; the computer 
case; the box)
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�� (Printer)
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����� (Notebook)
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���� (Wireless card)
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DATADATA

1.41.4
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Storing Data

• Data can be storied as an electronic  signal=>0,1

• Other type of data:
– text, number, image, video, …-> transfer to 0,1 

signals (binary data)

– How to represent the data with binary data

– How to know the type of data the binary data stand 
for?

– Use image data as an example.



©Brooks/Cole, 
2004

Representation of Images

• In a picture with 
only black and 
white pixels:
– 1 represents black.

– 0 represents white.

010101010101010101010110101101001001000111110000
011010101010101010101001011010010110010100000110
100101010101010101010110110001010000101001010100
101101101011011010110101100110010110100010001001
011010010110100101101010001001100100101101010010
100101101100101011010101110110011001010010101100
011010010011010110010010001001100110101010010001
010101101100101100100101110110011001010100100101
010101010101010011011010001001100010100001010100
101010101010101100010010110010001101001110100001
010101010101010001000101000101101000010000001101
110110101010010100110100011010010011100101101000
101001010100100010100101100101101100001010000010
101011010001001001001001011110101011010100101100
101010000100010010010111110101111100101001001001
010100101001000100101010101110101011010010010000
101001000010011001101111101011101010101000100101
010010010100100011011000011110111011010110101000
000100000001001100100111111111110110111000000010
101000101010010011011000010101011101000010101000
000010000100101101010011111111111111011101000101
001000101001101010100100011101111110100010010000
010010010110001001001001111011110101101100100101
100100100000111010010010010111111111011001001000
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COMPUTERCOMPUTER
SOFTWARESOFTWARE

1.51.5



©Brooks/Cole, 
2004

Figure 1-6 Program and data in memory
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Figure 1-7

Program made of instructions
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Terminologies 

• Algorithms: 
– An algorithm is a step-by-step procedure for solving a 

problem in a finite amount of time.

• Languages:
– Artificial language, used to communicate with computer.

• Software engineering:
– Rules and principles improve the efficiency of program 

development. 

• Operating system: 
– Maintain the resources of computer 



©Brooks/Cole, 
2004

HISTORYHISTORY

1.61.6
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�������

• ��
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Pascaline

• ����� Blaise Pascal ���1642	
��, 
�����
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Difference Engine

• Charles Babbage ��1823	
��
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�������

• Herman Hollerith �1890	
��
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ABC (Atanasoff Berry Computer)

• A specific-purpose computer used to solve 
linear equation

• John V. Atanasoff� Clifford Berry�1939�
���
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Colossus

• Alan Turing	
�����, �����
�Enigma��
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Turing Award

• Nobel prize in computer science
• ACM's most prestigious technical award is 

accompanied by a prize of $100,000. It is given to an 
individual selected for contributions of a technical 
nature made to the computing community. The 
contributions should be of lasting and major technical 
importance to the computer field. Financial support of 
the Turing Award is provided by the Intel 
Corporation.

• ��1966	��
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ENIAC

• Electronic Numerical Integrator and 
Calculator

• Made in 1946
• 18,000 vacuum tubes (���)
• The first general-purpose electronic 

computer.
• John Mauchly� J. Presper Eckert���
• 100(ft)*10(ft)  weight 30 ton.
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EDVAC

• Electronic Discrete Variable Automatic 
Computer 

• 1950������ (ENIAC� !")

• #$%von Neumann&'
– ������������
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Vacuum tubes
(���)

transistor
(���)

IC (Integrated 
Circuit; ����) VLSI


