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Module 1

A History of Computing

ADVICE TO STUDENTS


Remember your history!  The 1500s were the high years of the Renaissance in much of Europe.  The 1800s, emphasized in section 1.2, were a time when most of Europe was adjusting to the Industrial revolution, which began in the 1790s.  Each section of this module has its own important theme:


1.1
Charles Babbage’s Analytical Engine as a prototype of modern computers.

1.2 
Gradual displacement of humans by historical advances in science and by technological advances in machines.

1.3
The information explosion required more and more computing power.

1.4
Computers became smaller, cheaper, and more widely available with each new advance in technology.

Read the historical material slowly, carefully, and thoroughly.  Pause after each paragraph to ask yourself how each person or technological advance fit in to one of the above themes.

CHAPTER OUTLINE

1.1
INTRODUCTION

THEME:
Charles Babbage’s Analytical Engine as a prototype of modern computers.

1.2
ORIGINS (before 1890)

THEME:
Gradual displacement of humans by historical advances in science and by technological advances in machines.

1.
Copernicus (1543) and other astronomers removed us from the center of the Universe.

2.
Geologists (especially from 1830 on) made human history just a fleeting moment in Earth’s planetary history, now known to be thousands of times longer.

3.
Darwinian evolution (from 1859) made humans just one species among millions, the product of natural processes.

4.
The Industrial Revolution (beginning in the 1790s) made stronger but unthinking machines.

5.
The Information Revolution gave human decision-making abilities to machines.


a.
Jacquard’s loom (1801) – automatic control; binary information


b.
Babbage’s Difference Engine (1822) – gear-driven algebraic computations

c.
Babbage’s Analytical Engine (conceived 1850s, never completed) – used a program of instructions in numerical form (hence, the first computer)

1.2
HANDLING THE INFORMATION EXPLOSION (1890 – 1948)


THEME:
The information explosion required more and more computing power.

1.
Herman Hollerith built a tabulating machine that helped complete the 1890 census in record time.  To build and market his new invention, he started a company, which later merged with another to become International Business Machines (IBM).  His punched cards (Hollerith cards, later called IBM cards) were a major medium of information storage for many decades.

2.
In the 1930s, Vannevar Bush designed abstract computers and described them mathematically.

3.
John Atanasoff and Clifford Berry designed a computer to solve systems of equations; World War II interrupted their work, but modern computers use much of their design.

4.
In Germany, Konrad Zuse and Helmut Schreyer designed general-purpose computers using many of the same concepts as Atanasoff and Berry; the war interrupted this work, too.

5.
John von Neumann described the logical structure of computers and developed the concept of a stored program.  Modern computers have used his design ever since.

6.
At Harvard, Howard Aiken built Mark I (1944) using telephone relay switches.

7.
In England, Alan Turing designed the Colossus (1943), a computer used to break German military codes during the War.

8.
John Mauchley and J. Presper Eckert designed the Electronic Numerical Integrator and Computer (ENIAC, 1948), a completely electronic computer with no moving parts.
1.4
GENERATIONS OF COMPUTERS

THEME:
Computers became smaller, cheaper, and more widely available with each new advance in technology.

	Generation
	Starting
	Characteristics

	First
	1948
	Based on vacuum tubes, which needed cooling and burned out often.

	Second
	1957
	Based on transistors (invented 1947); first compiler languages (FORTRAN, COBOL, BASIC) introduced.

	Third
	1963
	Used integrated circuits, which could easily be mass-produced; time-sharing (permitting interactive use by many users at once) introduced.

	Fourth
	1971
	Used Large Scale Integration (LSI) “computer on a chip” technology (microprocessors), which allowed computers to become much smaller; Apple introduced the first desktop (personal computer)


ANSWERS TO QUESTIONS FROM THE TEXT

Review Questions from Section 1.2:

Q. 1

Copernicus – heliocentric theory (Sun, not earth, is central).


Darwin – human species is one among many that evolved as part of nature.


Babbage – designed an automatic computer using a stored program.

Augusta Ada Bryon, Countess of Lovelace – understood and described Babbage’s

Analytical Engine in terms that apply to today’s computers as well.

Q. 2

Difference Engine – fewer gears, simpler calculations.

Q. 3

The technology available to Babbage used mechanical gears, subject to friction and

wear.  Also, when one gear turns many other gears, the forces needed to overcome friction can be so large as to break the machine.

Q. 4

Stored programs, using numbers as instructions.

Review Questions from Section 1.3:

Q. 1

1932

Bush



Differential analyzer



Late 1930s
Zuse



Z1, Z2, Z3, Z4



1939

Atanasoff, Berry

Atanasoff-Berry Computer (ABC) designed


1943

Turing



Colossus



1944

Aiken



Mark I



1948

Mauchley & Eckert
ENIAC



1948

Atanasoff, Berry

Atanasoff-Berry Computer (ABC) completed

Q. 2

Holes were punched in cards, representing a binary code of ones and zeros.

Q. 3

Electrical devices are much faster and don’t wear out as fast (longer useful life).

Q. 4

Tubes are faster, but they burn out and need to be replaced more often.

Q. 5
The need for coding military messages and breaking enemy codes spurred development most.

Review Questions from Section 1.4:

Q. 1
1st generation (starting 1948): based on vacuum tubes, which needed cooling and

 burned out often.


2nd generation (starting 1957): based on transistors (invented 1947); first compiler

 languages (FORTRAN, COBOL, BASIC) introduced.


3rd generation (starting 1963): used integrated circuits, which could easily be mass-

 produced; time-sharing (permitting interactive use by many users at once)

 introduced.


4th generation (starting 1971): used Large Scale Integration (LSI) “computer on a

chip” technology (microprocessors), which allowed computers to become much smaller; Apple introduced the first desktop (personal) computer.

Q. 2
A semiconductor device through which a current will flow (from IN to OUT) only when a CONTROL switch is electrically charged.  Transistors can functionally replace vacuum tubes, and they can be made much smaller.

Q. 3
Transistors are faster and can be made much smaller.  They also last longer.

Q. 4
An integrated circuit is a series of transistors and other electronic components that can be made very small and manufactured all in one piece, permitting mass production.  Because they could be mass-produced, integrated circuits allowed computers to become both more powerful and more affordable at the same time.

Q. 5
Computers became smaller, cheaper, and more widely available with each new advance in technology.
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