Steve Jobs, Bill Gates, and the PC
and
Course Review

Radical Innovation and the Transformation of Daily Life

CEE 102: Prof. Michael G. Littman
Course Administrator: Catherine Eiben ceiben@princeton.edu

Computers for NOTETAKING ONLY
Please - NO Cell Phones, Texting, Internet use



Components of Innovation

Inventor and Entrepreneur

100 E Supercomputers

g 10 3

= Mainframes

£ 1

Q -

b= .

S . Microprocessors

13 Minicomputers
L. ) YA
0,1 T I Ll 1 1 Ll I 1 Ll | Ll T T T l 1 ) L I | 1 1 T 1 |
. 1965 1970 1975 1980 1985 1990
Noyce and Hoff — Intel Microcomputer Year

Intel - Apple 1 TCP/IP
4004




Components of Innovation

Inventor and Entrepreneur




Components of Innovation

Inventor and Entrepreneur

NEWSUEETRTER

" Homebrew Computer Club

Robert Reiling, Editor O Post Office Box 626, Mountain View, CA 94042 [ Joel Miller, Staff Writer
Typesetting, graphics and editorial services donated by Laurel Publications, 17235 Laurel Rd., Los Gatos, CA 95030 (408) 353-3609

R/ \\I)()\] DATA
y Robert Reiling

Computer clubs continue to form around the
Bm(mvr would like to

Address is P.O. Box

terminal demonstrated by

meeting? An excellent

commercial
users

have information on the above boards, write Lt. Glenn
Ewing, Code 62EI, Naval Post Graduate School, Mon-
terey, CA 93940.

For family and friends of people who always
wanted to know about computers, but didn’t want to
Wk them, four e going classe: e available starting

ct. 19th on Tuesdays from 7 to 9 p.m. You can learn
how computers work and what they can and can’t do.
You will also have some of the jargon dl ‘iphered, see
what you can do with a computer 1e games
and learn to program. The cost is § )
Community Computer Center,
Menlo Park, CA 94025, phe
A call for papers in personal computing has been

Computer clubs continue to form around the

Country .

course, the 2K Tiny BASIC developed by Tom Pittman.
Many of you have met Tom at the Homebrew compu-
ter Club meetings. The OSI tems Journal is a good
way to learn more about the OSI computer hardware
and software along with helpful user information. The
contact address The OSI Systems Journal, P.O. Box
134, Hiram, Ohio 44234.

KIM-1 users now have a I\(’\V~](‘tl(’l‘ Eric Rehnke is
producing the newsletter every 5-8 weeks, MOS Tech-
nology, Inc. helped get it started by sending copies to
all known KIM owners. The user group, however, is in-
deperdent of MOS Technology, Inc. The newsletter is
devoted to KIM-1 support. Subscriptions are $5.00 for
the next six issues. Contact “KIM-1 User Notes,” c/o
Eric C. Rehnke, Apt. 207, 7656 Broadview Rd., Parma,
Ohio 44134.

The BAMUG club has a new contact address. It is
BAMUG, c/o Timothy O’Hare, 1211 Santa Clara Ave.,
Alameda CA 94501. Write Timothy for club informa.
tion. I suggest you include a stamped, self-addressed
envelope.

Beware of board snatchers! Glenn Ewing reports
11 boards were taken out of his IMSAI computer. The
boards are: MPU, 4 RAM-4’s, SIO-2, P10-4, PIC-8,
PROM-4, IFM and FIB. Glenn suggests you consider
providing good security for your computer and associ-
ated equipment. In his case the computer was in a
locked office which was burglarized. In the event you

HCC N Vol. 2, Issue 9/S ber 15, 1976

THE FIRST WEST COAST COMPUTER FAIRE

A Call For Papers And Participation

The San Francisco Bay Area is finally going to have
a major conference and exhibition exclusively concer-
ned with personal and home computing—The First
West Coast Computer Faire. And, it promises to be a
massive one! It will take place in the largest convention
facility in Northern California: The Civic Auditorium
in San Francisco. It will be a two-and-a-half day affair,
starting on Friday evening and running through Sun-
day evening, April 15-17

It is being sponsored by a number of local and
regional hobbyist clubs, educational organizations and
professional groups. These include:

*The two largest amateur computer organizations
in the United States—the Homebrew Computer
Club and the Southern California Computer
Society

*Both of the Bay Area chapters of the Associa-
tion Of Computing Machinery—the S

co Chapter and the Golden Gate Chapt

#Stanford University’s Electrical lngm“rmg De
partment

Homebrew Computer Club
Silicon Valley 1975
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Apple Introduces the First Low Cost Micocomputer System with a
Video Terminal am.‘l 8K Bytes of R:'-"!.I'v'l on a Smgle PC Card

APTLE Computer Company

10



Apple Introduces the First Low Cost Microcomputer System with a
Video Terminal am.‘l 8K Bytes of Rﬁl‘v’l on a Smgle PC Card

AK AYTES HAM

APPLE Computer Company o Aldbo, TA

Demonstration:
Single board computer

11



P o s L Demonstration:
_r_}ﬂ_;_\rlg Ui | Single board computer




FEHELARY L5 |52

A Amﬁfica’s
_Risk Takers

Macintosh 128K — 1984
Graphical User Interface
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FERELARY 15, 1981

 Risk Takers

&«Bill, thank you.
The world’s g
a better

place.??

~Steve Jobs talking to Bill
Gates by cell phone last
week about saving Apple
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He saved Apple with his hot new iMac. He struck gold at Pixar

with digitalmovies like Toy Story 2. Youd think he'd leam to chill.
Think different.
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He saved Apple with his hot new iMac. He struck gold at Pixar
with digitalmovies like Toy Story 2. Youd think he'd leam to chill.
Think different.

) f %

AFGHANISTAN: DEADLY HUNT

FLAT-QUT

Steve Jobs thinks he has seen
the future—again. Apples new
iMac is an all-in-one hub for
music, pictures and movies. (¢
Its elegant and affordable. %
But will millions of
PC users getit?

COOL!

INDIA & PAKISTAN: WAR DANCE
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IRAQ: SUICIDETRAINER =

PLUS

TRENDSPOTTING
with

5 NEW THINGS
that will blow
your mind
CLINT
EASTW.OOD‘S

movie for 2

AFGHANISTAN: DEADLY HUNT

FLAT-QUT

COOL!

Steve Jobs thinks he has seen
the future—again. Apple's new
iMac is an all-in-one hub for 4

It's elegant and affordable.
But will millions of
PC users get it?

INDIA & PAKISTAN: WAR DANCE
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IRAQ: SUICIDETRAINER =

PERSON OF THE YEAR

PLUS
TR(:%POU!NG
mm
David Brooks and

Esther Dyson
5 NEW THINGS

2

10ne.

But seriously, we're running out of
awards for this thing.
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How Jobs works
The tale of the tablet

PERSON OF THE YEAR

But seriously, we're running out of
awards for this thing.
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Environment Specialsli

How Jobs works
The tale of the tablet

s of Plastic

STEVE JOBS

1955

2011
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Environment Specialsihe Pe¥ils of Plastic

/ NEWSIETTERI N

~ Homebrew Computer Club

Reil

|IlSide’ o Homebrew Computer Club
Steve’s K 30" Anniversary in 2005 - Silicon Valley
Pad e

How Jobs works

The tale of the tablet
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HOW TO “READ” FM TUNER SPECIFICATIONS

Popular Electronics

WORLD'S LARGEST SELLING ELECTRONICS MAGAZINE JANLUARY 1975/ 75

PROJECT BREAKTHROUGH!

World’s First Minicomputer Kit
to Rival Commercial Models...

"ALTAIR 8800" save oVER $1000

ALTAIR B8BOO

Teittestanattaia -
i 134 8N S

ALSO IN THIS ISSUE:

® An Under-$90 Scientific Calculator Project
® CCD's—TV Camera Tube Successor?
@ Thyristor-Controlled Photoflashers

: TEST REPORTS:
s -m| Technics 200 Speaker System

]:nn--'

-ttt Pioneer RT-1011 Open-Reel Recorder
sEw -0 Tram Diamond-40 CB AM Transceiver
m m Edmund Scientific "Kirfian" Photo Kit
Hewlett-Packard 5381 Frequency Counter

Homebrew Computer Club
30t Anniversary in 2005 - Silicon Valley
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Popular Electronics

WORLD'S LARGEST SELLING ELECTRONICS MAGAZINE JANUARY 1975/ 75%
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World’s First Minicomputer Kit
to Rival Commercial Models...

"ALTAIR 8800" save oVER $1000

ALTAIR B8BOO

Teittestanattaia -
1133 %835

ALSO IN THIS ISSUE:

® An Under-$90 Scientific Calculator Project
® CCD's—TV Camera Tube Successor?
@ Thyristor-Controlled Photoflashers

TEST REPORTS:
Technics 200 Speaker System

Pioneer RT-1011 Open-Reel Recorder

Tram Diamond-40 CB AM Transceiver
Edmund Scientific "Kirlian" Photo Kit
Hewlett-Packard 5381 Frequency Counter

Bill Gates and Paul Allen — Micro-Soft
Basic for Altair 8800 in 1975
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PROGRAMMING
LANGUAGES:

History and il |
Fundamentals '

PRENTICE-HALL SERIES IN AUTOMATIC COMPUTATION

L~

Bill Gates and Paul Allen — Micro-Soft
Basic for Altair 8800 in 1975
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Pebruary 3, 1976

An_Open Letber bo

To me, the most critical thing in the hokby market right now
is the lack of good sal 0 COUrEns; books andd sftware itsolf.
Withowt good software and an owner who underst, nds 'DI-!:V-jI-‘Imlng'.. a
hobby computer is wastod. Will gualicy software ba writkten for the
hobby mack

i and DI K BASIC.
peds 40,000,

The feedback we have gotten frem the hundreds of people who
any they are uwaing BAIIC haa all boon positive. Two aurpriaing
things are arent, howewer. 1) Host of thesa "users" naver bought
BAS {loss than 107 4 1 Aleair ors have bought DASIC), and
2} The amount of royalti recoived from sales to hobhyista
makas the tima spent of Altair BASIC worth less than 52 an hour.

Why Le this? As the majority of hobbyists must be aware, most
of you steal your softwate. Hacdwar P or, Dut s8oft-
m Who cares Lf tha p:uplr.' wha worked on
it get paid?

ie this faiz One thing you don't do by stealing software is
get Dack at MITS Lor seme problem you may bhave had, MITS doasn't
make woney selling softwar Tho royalty paid to us, the manual,
the tapa and the it a break-owen oper One thing

q? What hobbyist can put
an years in 3 nding all buge, docwmenting his pro-
duct and diatril e fo @? The fackt is, no one besides us has
i Wa have writtoan GROD
00 APL, but thore is very Lit=
® make thiz softwarc ilable ko hobbyists. Most
diroctly, the thing you do is theft.

What about the guys who re-sell Altaie B . aren't they mak-
ing mo ay on hobby softwarg? Yes, but those who boon roported
te us moay losa in the end. They are the ones who give hobbyists a
bad name, and should be kicked out of any clob meeting they shew up
at.

I would apprecinte letters f{rom any one who wants te pay wp, or

has & suggestion or comment. Just write ma at 1180 Alvarade SE, #114,

Albuguerqgue. Hew Mexico, B7108. Hothing would please me more than
being able to hire ten programmers and daluge the hobly market with

good softwara. )
_,5 L ),'_)-L /2

Bill Gates
Ganeral Partner, Micro-Soft

Bill Gates and Paul Allen — Micro-Soft
Basic for Altair 8800 in 1975
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SA Pt;rsénal Computer.s

IBM Personal Computer Bill Gates and Paul Allen - MiCROSOFT
Command Line Interface MS- DOS for IBM PC in 1981
DEMONSTRATION
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Total Control Edition 1 O}

Bill Gates and Paul Allen — MiCROSOFT
MS- DOS for IBM PC in 1981
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Key ldeas

Scientific :
Computer on a Chip
Graphical User Interface

Social :
Computation
Communication
Commerce

Symbolic :
Individual Genius
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Key ldeas

Engineering In the  Scientific: |
Computer on a Chip

Modern World Graphical User Interface
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Immigrants

Alexander Graham Bell
Andrew Carnegie
John VVon Neumann

Engineering In the Othmar Ammann
Modern World
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Alexander Graham Bell
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John Von Neumann
Othmar Ammann
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Digital Computer
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MAGYARORSZAG 32 Ft

Digital Computer

Inventors

Thomas Telford
Wright Brothers
Thomas Edison

Henry Bessemer

Flat Bridge
Flying Machine
Efficient Network
Strong Material
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Inventors

Thomas Telford
Wright Brothers
Thomas Edison

Henry Bessemer

Flat Bridge
Flying Machine
Efficient Network
Strong Material
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Partners

James Watt — Mathew Boulton
Robert Fulton — Robert Livingston

INVENTOR ENTREPRENEUR
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INVENTOR

ROBERT (@
17651965 S =

Patents

Steamboat
Telephone
Electric Light
Airplane
Radio
Rocket
Transistor
Integrated Circuit

What are positive and
negative effects of patents ?
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p Telephone Centennial USA

delays competition

Bell Telephone wins
captures Edison patents
from Western Union

Patents

Steamboat
Telephone
Electric Light
Airplane
Radio
Rocket
Transistor
Integrated Circuit

What are positive and
negative effects of patents ?

42



Alexander Graham Bell 13¢

Telephone Centennial USA

delays competition

Bell Telephone wins
captures Edison patents
from Western Union
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“War of the Currents”

delays competition
Westinghouse wins
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Wright Brothers Patent
delays competition “War of the Currents”

WWI — patent suspended in delays competition
national interest Westinghouse wins
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Edwin Armstrong

Wright Brothers Patent Sarnoff (RCA) fights
delays competition Armstrong FM Patents
WWI — patent suspended in Armstrong’s widow wins

national interest
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ROBERT H.GODDARD

1964 — 50" Anniversary
of Multi-Stage Patent

Goddard not taken
seriously until the V2

Edwin Armstrong

Sarnoff (RCA) fights
Armstrong FM Patents

Armstrong’s widow wins
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1964 — 50" Anniversary
of Multi-Stage Patent

Goddard not taken
seriously until the V2
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Progress 1n lectromcs

1956 Nobel Prize

applications in
telephone, radio, space
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Independently invented by
Jack Kilby and Robert
Noyce, the integrated
circuit was first available
commercially in 1961. It led

to smaller, inexpensive,
mass-produced electronic
circuits, revolutionizing the
computer industry.

CELEBRATE THE CENTURY - 1960s

Kilby and Noyce
share Credit and Revenue

~JOHN BARDEE

PHYSIGIST B
E -~
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Progress 1n Klectronics

- Y

1956 Nobel Prize

applications in
telephone, radio, space
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Artist as Engineer

Telford
Morse
Ammann

Independently invented by
Jack Kilby and Robert
Noyce, the integrated
circuit was first available
commercially in 1961. It led
to smaller, inexpensive,
mass-produced electronic
circuits, revolutionizing the
computer industry.

- Pont Mena
™ Menai Bridge 1626

CELEBRATE THE CENTURY - 1960s

Kilby and Noyce Structural Art
share Credit and Revenue
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Artist as Engineer

Telford
Morse
Ammann

Pont Menai

CENTENARY Menai Bridge
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CENTENARY
OF THE
TELEGRAPH
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UNITED STATES POSTAGE

Intelligence at a distance
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VERRAZANO NARROWS BRIDGE

Structural Artist
and Entrepreneur
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Political
Entrepreneurs

Amman
Livingston
Norris

Livingston

Monroe

VERRAZANO-NARROWS BRIDGE

Structural Artist
and Entrepreneur
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Political
Entrepreneurs

Amman
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Livingston

Monroe

TVA Architect
Advocate for Public Power
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. Electrification
- Administration

1935 @

UNITED
STATES
POSTAGE _

TVA Architect
Advocate for Public Power
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Focus on
Whole System

Edison
Ford
Marconi

THOMAS
1847-1947

Competition with Gas Lighting
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Assembly Line
Integrated Factory

Focus on
Whole System

Edison
Ford
Marconi

OrtMIVeTSATY
THOMAS A.EDISON
1847-1

Competition with Gas Lighting
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Assembly Line
Integrated Factory
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SERIES OF 1973

Global Wireless Network
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Energy Conversion :

5 Marconi Spark Coll
; farconi \];m‘.k, aoll j kplrk { Tnoszq]L

Gap S

Steam Engine
IC Engine
Jet Engine

Rocket Motor

| _Progress in Electronics |
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SERIES OF 1973
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Animal to Machine Global Wireless Network

External Combustion
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Energy Conversion

Steam Engine
IC Engine
Jet Engine

Rocket Motor

JAMES WATT STEAM ENGINEERING 4
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Animal to Machine
External Combustion
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Internal Combustion
Compact and Efficient
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Gas Turbine
Batch to Continuous

Internal Combustion
Compact and Efficient
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Gas Turbine
Batch to Continuous
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Rocket carries own O,
Power in the Vacuum of Space
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Government Fixes

Port Authority Congested
TVA Depressed
River Compact Undeveloped
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CENTENNIAE OF ENGINEERING

Rocket carries own O,
Power in the Vacuum of Space

Port Authority Bridge
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Government Fixes

Port Authority Congested
TVA Depressed
River Compact Undeveloped

CENTENNIAE OF ENGINEERING

Port Authority Bridge

Valley
Authority

y USA 20c¢c

Valley Authority Dam

63



River Compact Dam
Flood Control and Electric Power

Valley
Authority

USA 20c¢c

Valley Authority Dam
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3¢ U.S.] POHT\(:I 3¢

River Compact Dam
Flood Control and Electric Power

Daring ‘Firsts’
Water
Alr
Space

First Trip - Colorado River
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Kitty Hawk 1903

© USPS 1998

First Flight - Heavier than Air

Daring ‘Firsts’
Water
Alr
Space

First Trip - Colorado River
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Kitty Hawk 1903

First Flight - Heavier than Air

FIRSTSUPERSONIC FLIGHT 19

Faster than Sound
bullet-shaped rocket plane
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First Earth Orbit

Faster than Sound
bullet-shaped rocket plane
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UNITED STATES

 FIRST MAN ON THE MOON

First Earth Orbit
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Society Transformed

Railroad
Telephone
Automobile
Airplane
Canal
Computer
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Continent Crossed - 1869

Iron Road
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Society Transformed

Railroad
Telephone
Automobile
Airplane
Canal
Computer

Continent Crossed - 1869

Iron Road

Continent Crossed — 1915

Copper Wire
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Roads replace Rails

Asphalt, Concrete, and Steel
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Copper Wire
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Roads replace Rails

Asphalt, Concrete, and Steel
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Travel Farther and Faster

Airplanes made of Aluminum
powered by Kerosene
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HTHE PANAMA CANAL |
UNITING THE OCEAN

Uniting the Oceans
Uniting the Continents

Bridges, Locks, and Dams
made of Steel and Concrete
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Travel Farther and Faster

Airplanes made of Aluminum
powered by Kerosene
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THE PANAMA CANA
{UNITING THE OCEANS

Uniting the Oceans

USPS 1996

Uniting the Continents Global and Fast
Information Age

Bridges, Locks, and Dams
made of Steel and Concrete made of Silicon and Glass
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How do Innovations
Happen?

Scientific :
applied science

Social :
motivation - transformation
- economics
- politics
- culture
Symbolic :

Individual genius

Global and Fast
Information Age

made of Silicon and Glass
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