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What are computers?
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Computer

A computer is an electronic machine,
operating under the control of instructions
stored in its own memory that can accept data
(input), manipulate the data according to
specified rules (process), produce results

(output), and store the results for future use
(storage).
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What can computers do?

* Numeric computing

» Information processing
- Real-time control

- Computer aided design
- Artificial intelligence
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How does it work?

How to compute? oo o] oo
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How does it work?

- Hardware 01101110 * ¢

- Data representation

* Program q
» Operating system

» Network
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How to Make a Cappuccino?
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The Recipe
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What's the Point?

- Making cappuccino and writing computer
programs are just like solving math
problems

y=f(x)=§xx2+2xx+§
/0 X

Output Input  Ajoorithm/program

— “Algorithm” can be composed using basic
steps and operations (+ — x +)
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Terminology

+ Algorithm: A set of steps that defines how
a task is performed

- Program: A representation of an algorithm

* Programming: The process of developing
a program

- Software: Programs and algorithms
- Hardware: Equipment
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Central role of algorithms
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What Is computer science?

- Computer science is a discipline that
deals with the theoretical foundations of
information and computation, together with
practical techniques for the implementation
and application of these foundations
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Characteristics of computer science
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What Are We Going to Learn?

- Part I: How computers work?
— Computer hardware
— Data representation
— Data manipulation
— Operating system
— Computer network
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What Else to Learn?

- Part |I: How to make computers work?
— Algorithm

— Programming e
— Data structure Gl

Place prawns in the center, Pour sauce mixture on top. Sefreﬂ
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Textbook and course website

R

 Textbook:

Computer Science: An Overview
(11" ed) by J. Glenn Brookshear

BN ERRERRERNESRARTENH

il ﬁﬂlﬂ%ﬁrﬁ it

Course website :

— http://cs.tongji.edu.cn/~jun
giao/CS100383.php
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Week

Monday

Wednesday

Description

1 Introduction
2 Introduction (cont.) Data storage
3 Data manipulation
Evaluation of
4 Holiday Presentations va.ua one
Project |
. Data manipulation
(cont.)
6 Operating system Presentations (cont.) Fvaluation of
P &5y ' Project |
7 Operating system (cont.) s
“Website design project Evaluation of
8 Network .
report Project Il
9 Network (cont.)
10 Algorithm Flash anlm.atmnf Micro Eva.luatnc:-n of
movie project report Project Il
11 Algorithm (cont.)
: Evaluation of
12 Programming Database / OpenGL (C++) Project IV
13 Programming (cont.)
Evaluati f
14 Data abstraction Algorithm (C++) va.ua one
ProjectV
15 Data abstraction (cont.)
Evaluation of
16 Data abstraction (cont.) | Algorithm (C++) va.ua on o
Project V
17 Review, Q. and A

MNote: To help continuously improve this course, please hand in a review of this course
(suggestions or comments) before Wednesday of the 16™ week
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History

- Early computing devices

— Abacus: positions of beads represent numbers
— Gear-based machines (1600s-1800s)

» Positions of gears represent numbers
- Blaise Pascal, Wilhelm Leibniz, Charles Babbage
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An Abacus
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Pascal’s Calculating Machine

« Performs basic arithmetic operations (early to mid 1600’s). Does not
have what may be considered the basic parts of a computer.

e———— e
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Babbage’s Difference Engine #1

« Working portion of Babbage’s Difference Engine No. 1, which is the

first known automatic calculator.
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Punched cards o Bt AR D
— First used in Jacquard Loom
(1801) to store patterns for weaving cloth

— Storage of programs in Babbage’s Analytlcal |
Engine (ADA)

— Popular through the 1970’s
- (Gear positions
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The Mark | computer
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Personal Computers

— First used by hobbyists
— IBM introduced the PC in 1981.

» Accepted by business

- Became the standard hardware design for most
desktop computers

* Most PCs use software from Microsoft
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Generations: 1-4
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First microprocessor: Intel 4004
(transistor-based)

b
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Intel Pentium 4  Intel multicore processor
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Alan Turing Von Neumann
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A Typical
Computer
System
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Moore’s Law (BE/R
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« Computing power doubles every 18 months, for the same price.
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T./E%E Workstation
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Key Points

- Algorithm, Program, Programming
- Software, Hardware

- Computer generations

- Computer category
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