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APPENDIX A
THE HISTORY OF COMPUTING
ABOUT THIS APPENDIX
Greetings everyone.  Based on reviewer feedback and requests by the market, we’re happy to offer this appendix on the history of computing.

While it doesn’t contain the typical pedagogical support of the chapters, it does provide a nice overview of what brought us to where we are today.

It covers the first four generations of computing technology and provides a brief glimpse into the coming fifth generation.  It also includes a section on the history of personal computing.

As you well know, this appendix could literally be hundreds of pages in length.  We’ve attempted to capture only the highlights of the history of computing.  Your students will certainly benefit from your experiences and interactions with yesterday’s technologies.

STUDENT LEARNING OUTCOMES
1. Describe some of the early “manual automation” computing devices.

2. List the key people and their developments during the first generation of computing technologies.

3. Describe some of the advances that came with the second generation of computing technologies.

4. Describe how the integrated circuit enabled both the third and fourth generations of computing technologies.

5. Offer some insight concerning what the fifth generation of computing technologies will hold.

6. Provide a brief historical perspective of the development of personal computers.

KEY TERMS

	KEY TERM
	IM PAGE
	TEXT PAGE

	Abacus
	A.3
	370, 496

	Analytical engine
	A.4
	371, 497

	Artificial intelligence (AI)
	A.9
	374, 500

	Atanasoff-Berry Computer (ABC)
	A.5
	372, 498

	COLOSSUS
	A.5
	372, 498

	deColmar’s Arithmometer
	A.4
	371, 497

	Difference engine
	A.4
	371, 497

	Electronic Recording Machine Accounting (ERMA)
	A.6
	373, 499

	ENIAC
	A.5
	372, 498

	ENIGMA
	A.5
	372, 498

	Hollerith Tabulating Machine
	A.4
	371, 497

	Integrated circuit
	A.7
	373, 499

	MARK I
	A.5
	372, 498

	Mechanical calculator
	A.3
	370, 496

	Membrane-based technology
	A.9
	374, 500

	Napier’s Bones
	A.3
	370, 496

	Schickard’s Calculator
	A.3
	371, 497

	Slide rule
	A.3
	370, 496

	UNIVAC
	A.5
	372, 498

	Vacuum tube
	A.5
	371, 497


LECTURE NOTES AND TEACHING TIPS

A.1 WHEN IT ALL BEGAN
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This first section covers the early “manual automation” devices that people once used.
2. If you can, bring in an abacus or a slide rule and demonstrate how to use one.

3. Even if you don’t know how to use one, bringing in a device that your students can touch will help keep the lecture interesting.


Since the dawn of time (almost), people have been working on devices to help automate mathematical calculations.

Early, early devices included the abacus and Napier’s Bones, just to name a few.  Figure A.1 and Figure A.2 contain photos of both these devices.

Many early devices survived well into the 1970s, including the slide rule.  Figure A.2 contains a photo of a slide rule.

Much credit is given to Charles Babbage, who invented the Difference Engine and Analytical Engine in the early 1800s.  Babbage is considered by many to be the father of modern computing.  His Analytical Engine is considered by many to be the precursor to the modern generations of computing technology.  Figure A.3 provides a photo of the Analytical Engine.

The most notable somewhat-modern-day invention is the Hollerith Tabulating Machine.  It helped the census bureau record and read census information on punched cards.  Hollerith’s company later became IBM.
Key Terms:

· Abacus – device consisting of rows of beads mounted within a rectangular hand-held device. (p. 370, 496)

· Napier’s Bones – device partially constructed of animal bones, which automated multiplication tables by sequencing a series of strips of bones on several different rods. (p. 370, 496)

· Slide rule – helped people work with logarithms and perform mathematical operations by “sliding” an interior strip of wood between two stationary strips of wood. (p. 370, 496)

· Mechanical calculator – could autonomously calculate algorithms once you entered the appropriate information. (p. 370, 496)

· Schickard’s Calculator – used a series of interlocking gears each with 10 spokes representing a digit. (p. 371, 497)

· deColmar’s Arithmometer – developed in 1820, it was the first mass-produced mechanical calculator. (p. 371, 497)

· Difference Engine – developed by Charles Babbage in 1822, used steam power to crunch numbers. (p. 371, 497)

· Analytical Engine – general-purpose calculating device that embodied such concepts as memory, programming capabilities, and stored data on punch cards. (p. 371, 497)

· Hollerith Tabulating Machine – recorded census information for the U.S. government by punching holes into punched cards which could then be read and tabulated by a device consisting of long rods with needles on the end. (p. 371, 497)

A.2 FIRST-GENERATION COMPUTING

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. The first generation of computing has been depicted in numerous movies.  You might want to discuss these with your class.
2. COLOSSUS – a movie from the 1950s in which two giant computers (one from the U.S. and one from Russia) learned to communicate with each other and decided to take over the world.

3. Demon Seed – a movie from the 1960s in which a computer became so smart it understood the concept of procreation, locked a woman in a home, impregnated her, and gave birth to a computer baby.

4. U571 – a modern day movie about the Allied forces trying to capture the ENIGMA.


First generation technologies started out as electromechanical and eventually became fully electronic.

This generation used the vacuum tube as the basis of its workings.  A photo of some vacuum tubes is included in Figure A.4.

There are numerous notable people and inventions in this generation of technologies.

Key Terms:

· Vacuum tube – the electronic basis for first-generation computers. (p. 371, 497)

· Atanasoff-Berry Computer (ABC) – an electronic computer developed by John Atanasoff and Clifford Berry (a graduate student) at Iowa State University during the late 1930s. (p. 372, 498)

· MARK I – the first electromechanical computer.  It was developed by Harvard University professor Howard Aiken in 1944 with the assistance of IBM. (p. 372, 498)

· COLOSSUS – an electronic device developed in World War II by the Allied Forces to decipher the codes of the German ENIGMA machine. (p. 372, 498)

· ENIGMA – encoded messages for transmission in such a way that the Allied forces could not, by hand, decipher them. (p. 372, 498)

· ENIAC – (Electronic Numerical Integrator and Calculator) developed by a team of U.S. scientists in 1943 headed by John Mauchly and J. Prespert Eckert to calculate trajectory tables for the U.S. Army. (p. 372, 498)

· UNIVAC – considered the first commercially available electronic computer.  It was completed in 1951 by an Eckert and Mauchly joint-venture company. (p. 372, 498)

A.3 SECOND-GENERATION COMPUTING

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Most important during this generation was the advent of standards, built around ASCII mainly.
2. During this generation, we developed interchangeable computer components and developed standards for communicating information among computers.


The second generation of computing technologies was based on the transistor.  The transistor was much smaller, more powerful, and generated much less heat than the vacuum tube.
It was during this time that considerable advancements were made in such areas as high-level programming languages.

During this time, we also developed standards for computers (ASCII) and saw the advent of compatible computers.

Key Terms:

· Electronic Recording Machine Accounting (ERMA) – developed in 1959 by General Electric, it was the first technology that could read special characters. (p. 373, 499)

A.4 THIRD-GENERATION COMPUTING

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. If you have a small transistor radio, consider bringing it to class and taking it apart.

2. Even better, buy a small transistor radio kit and put it together in class.


The third generation of computing technology was based on the integrated circuit.  This generation brought us up through the 1970s, probably a time when your students still weren’t born.

One of the most notable advancements during this generation was the advent of minicomputers, the precursor to today’s server computers.

Key Terms:

· Integrated circuit – electronic basis for third-generation computing which incorporated many transistors and electronic circuits on a single wafer or chip. (p. 373, 499)
A.5 FOURTH-GENERATION COMPUTING

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. This is the generation that we’re in today.
2. This is a good time to encourage your students to start thinking about how we’re moving into the fifth generation, which we’ll briefly discuss next.


This is where we are today.  We have VLSI (very-large scale integration) technologies enabling everything you see around you – PDAs, smart phones, the Web, programmable VCRs, and so on.

We’ll take a look at personal computers in an upcoming section.

A.6 FIFTH-GENERATION COMPUTING

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. If you haven’t already, consider covering Chapter 11 in conjunction with this section.
2. Chapter 11 is devoted to emerging technologies and trends, many of which are fifth-generation based.


We are now moving into this generation.  Intelligent computers (AI, intelligent agents, and the like) and physiological computing (virtual reality, membrane-based technologies, biochips, implant chips, and the like) will forever change how technology works and how we interact with it.

Key Terms:

· Artificial intelligence (AI) – the science of making machines imitate human thinking and behavior. (p. 374, 500)

· Membrane-based technology – stores and manipulates information within living tissue cells. (p. 374, 500)

A.7 PERSONAL COMPUTER HISTORY

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. If you can, bring in an old character-based DOS machine, perhaps a Commodore VIC 20, an Apple 2e, or an original IBM PC.
2. Carefully point out to your students the dramatic differences as compared to today’s machines.

3. Let them know that this was the state of computing only 20 years ago.


Personal computers have certainly changed everything.

Most of your students will not even be able to recall a day when personal computers weren’t around.

Take some time and discuss with your students how they would live their lives if they had no access to personal technologies.  The revelations will be unbelievable for most of your students.
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