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FERRUARY 1S, 1952

i America's
_Risk Takers

Macintosh 128K — 1984
(Motorola 68000 — 16-bit)
Graphical User Interface
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And—your very own
processor. It's
fast,has a 32 bit
virtual address
system to handle

your big Pro- Three Rivers Computer Corporation
grams, and it's 720 Gross Street
Pittsburgh, Pennsylvania 15224

412/621-6250
CIRCLE 19 ON READER CARD

PERQ.

PSS

PERQ - 1979
(Custom Bit Slice Processor)
Graphical User Interface
First GUI Computer
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He saved Apple with his hot new iMac. He struck gold at Pixar
Think different.
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PROGRAMMING
LANGUAGES:

History and Tzl ~
Fundamentals '

In fact, Microsoft would never have
happened without Paul. In December
1974, he and I were both living in the
Boston area — he was working and I
was going to college. One day he
came and got me, insisting that I rush
over to a nearby newsstand with him.
When we arrived, he showed me the
cover of the January issue of Popular
Electronics. 1t featured a new
computer called the Altair 8800,
which ran on a powerful new chip.
Paul looked at me and said: “This is
happening without us!” That moment
marked the end of my college career
and the beginning of our new
company, Micro-soft. It happened

because of Paul.
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February 3, 1976

An_Open Letter to Hobbyists

To me, the most critical thing in the hobby market right now
is the lack of good software courscos, books and software itsolf,
Without good software and an owner who understands programming, a
hobby computer is wastod. Will guality software be written for the
hobby market?

Almost 0 yoar ago, Paul Allen and myself, expecti thao hobbx

markot to cxpand, hired Monte Davidoff and devecloped Altair BASIC.

)OK only two months, the three of us have

spent most of the lwft year documenting, improving and adding fea-

tures to BASIC. Now we have 4K, BX, EXTENDED, ROM and DISK BASIC.
The value of the computer time we have used excecds $40,000.

The feedback we have gotten from the hundreds of people who
say they aro using BASIC has all been positive. Two surprising
things are apparent, however. 1) Most of these "users” never bought
BASIC (less than 10% of all Altair owners have bought BASIC), and
2) The amount of royalties we have recoived from sales to hobbyists
makes the timo spent of Altair BASIC worth less than $2 an hour.

Why is this? As the majority of hobbyists must be aware, most
of you steal your software. Hardware must be pai or, but soft-
Ware is eomething to share. Who cares Lif the people who worked on
it get paid?

Is this faix? One thing you don't do by stealing software is
get back at MITS for some problem you may have had, MITS doesn't
make money selling software. The. xroyalty paid to us, the manual,
the tape and the overhecad make it a break-cven operation. One thing
you do do is provent good software from being written. Who can af-
ford to do professional work for nothing? What hobbyist can put
3-man years into programming, finding all bugs, documenting his pro-
duct and distribute for free? <The fact is, no onc besides us has
invested a lot of moncy in hobby software. We have written G800
BASIC, and are writing 8080 APL and 68000 APL, but thore is very lit-
tle incentive to make thiz softwarc available to hobbyists. Most
directly, the thing you do is theft.

What about the guys who re-sell Altair DASIC, aren't they mak-
ing monay on hobby software? Yes, but those who have been roported
to us may lose in the end. They are the ones who give hobbyists a

bad name, and should be kicked out of any club meeting they show up
at.

I would appreciate letters {rom any onc who wants to pay up, or

has a suggestion or comment. Just write me at 1180 Alvarade SE, #114,

Albuquerqua, New Mexico, 87108, Nothing would please me more than
being able to hire ten programmers and deluge the hobby market with

' B Dtz

Bill Gates
General Partner, Micro-Soft

. As the majority of hobbyists

must be aware, most of you steal
your software. .... Is this fair?

In fact, Microsoft would never have
happened without Paul. In December
1974, he and I were both living in the
Boston area — he was working and I
was going to college. One day he
came and got me, insisting that I rush
over to a nearby newsstand with him.
When we arrived, he showed me the
cover of the January issue of Popular
Electronics. 1t featured a new
computer called the Altair 8800,
which ran on a powerful new chip.
Paul looked at me and said: “This is
happening without us!” That moment
marked the end of my college career
and the beginning of our new
company, Micro-soft. It happened
because of Paul.
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in ted a lot of money in hobby software. We have written G800
BASIC, and are writing 8080 APL and 68000 APL, but thore is very lit-
tle incentive to make thiz softwarc available to hobbyists. Most
directly, the thing you do is theft.

What about the guys who re-sell Altair DASIC, aren't they mak-
ing money on hobby software? Yes, but those who have beoen roported
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good software. . .
B Dtz MS- DOS for IBM PC in 1981

Bill Gates
General Partner, Micro-Soft

... As the majority of hobbyists
must be aware, most of you steal
your software. .... Is this fair?
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Bill Gates and Paul Allen — MiCROSOFT
MS- DOS for IBM PC in 1981

IBM Personal Computer
(Intel 8088 — 16-bit internal)
Command Line Interface
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8086, 80186, 80286 16-bit
80386, 80486, Pentium 1-4 32-bit
Pentium 4 and beyond 64-bit

Total Control Edition 1 0
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Bill Gates and Paul Allen — MiCROSOFT
MS- DOS for IBM PC in 1981
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8086, 80186, 80286 16-bit
80386, 80486, Pentium 1-4 32-bit
Pentium 4 and beyond 64-bit

Key Ideas

Scientific :
Whole Computer on a Chip
Graphical User Interface

Social and Personal :
Computation
Communication
Commerce

Symbolic :
Individual Genius

31



Immigrants

Alexander Graham Bell
Andrew Carnegie
Othmar Ammann

John Von Neumann
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Immigrants

Alexander Graham Bell
Andrew Carnegie
Othmar Ammann

John Von Neumann
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Steel for Railroads,
Bridges, and Buildings

Telephone for Communication
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Iconic Structures
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Neumann Janos (1903 1957)

Digital Computer for calculations
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Inventors

Thomas Telford  Efficient Bridge
Wright Brothers  Flying Machine
Thomas Edison ~ Power Network
Henry Bessemer  Strong Material
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Inventors

Thomas Telford  Efficient Bridge
Wright Brothers  Flying Machine
Thomas Edison ~ Power Network
Henry Bessemer  Strong Material
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Partners

James Watt — Mathew Boulton
Robert Fulton — Robert Livingston
G.W. Goethals — Teddy Roosevelt
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POLITICIAN ENGINEER
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POLITICIAN ENGINEER
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Patents

Telephone
Electric Light
Airplane
Radio
Rocket
Transistor
Integrated Circuit

What are positive and
negative effects of patents ?
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Alexander Graham Bell 13¢

v

Telephone Centennial USA

delays competition

Bell captures Edison patents
from Western Union

Patents

Telephone
Electric Light
Airplane
Radio
Rocket
Transistor
Integrated Circuit

What are positive and
negative effects of patents ?
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Alexander Graham Bell 13¢
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Bell captures Edison patents “War of the Currents”

from Western Union Westinghouse (AC) wins
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delays competition

WWI — patent suspended in
national interest
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delays competition

“War of the Currents”
Westinghouse (AC) wins
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Edwin Armstrong

delays competition Sarnoff sues — delays FM
WWI — patent suspended 1n Armstrong suicide
national interest Armstrong’s widow wins

47



g
4 l' i{![lllml

'ﬁf“

1964 — 50t Anniversary

Goddard not taken
seriously until after WWII

Sarnoff sues — delays FM

Armstrong suicide
Armstrong’s widow wins
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1964 — 50t Anniversary

Goddard not taken
seriously until after WWII
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Bell Telephone Research

Transistor revolutionizes
electronics industry
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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.
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CELEBRATE THE CENTURY — 1960s Bell Telephone ResearCh
Kilby and Noyce Transistor revolutionizes
share credit and revenue electronics industry
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Artists and Engineers

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 Menai
B Menpai Bridge 1826

CELEBRATE THE CENTURY - 1960s

HARRISON

Kilby and Noyce .
share credit and revenue Elegant bridge replaces the ferry
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Artists and Engineers
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Public Works
Entrepreneurs
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Commerce Secretary
Colorado River Compact

Focus on
Whole System

and Inflexible Pioneers

Edison
Ford
Marconi
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Competition with Gas Lighting
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Assembly Line
Integrated Factory

Focus on
Whole System

(and Inflexible Pioneers)
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Competition with Gas Lighting
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OFFICIAL FIRST DAY COVER
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Hen ryp Jorc
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HUMANITARIAN-INDUSTRIALIST
FOUNDER OF GREENFIELD VILLAGE

Assembly Line
Integrated Factory
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Energy Conversion

Steam Engine
IC Engine
Jet Engine

Rocket Motor
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Energy Conversion

Steam Engine
IC Engine
Jet Engine

Rocket Motor
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Machine replaces Horse
External Combustion

Compact and Efficient Engine
Internal Combustion
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Air-breathing Turbojet Engine
Batch to Continuous

Compact and Efficient Engine
Internal Combustion
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Air-breathing Turbojet Engine
Batch to Continuous

Rocket Motor carries own O,
Thrust in the Vacuum of Space
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Regional Restructuring

Port Authority Congested
Valley Authority Depressed
River Compact Undeveloped

Port Authority Bridge
Automobiles

Rocket Motor carries own O,
Thrust in the Vacuum of Space
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Regional Restructuring

Port Authority Congested
Valley Authority Depressed
River Compact Undeveloped
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Valley Authority Dam
Electric Power

Port Authority Bridge
Automobiles
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River Compact Dam
Flood Control and Electric Power

Valley
Authority

USA 20c¢c

Valley Authority Dam
Electric Power
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River Compact Dam
Flood Control and Electric Power

Daring ‘Firsts’
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First Trip - Colorado River
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Kitty Hawlk 1903

© USPS 1998

First Flight - Heavier than Air
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Kitty Hawk 1903

© USPS 1998

First Flight - Heavier than Air

FIRSTSUPERSONIC FLIGHT 19
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Faster than Sound
bullet-shaped rocket plane
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First Earth Orbit

FIRSTSUPERSONIC FLIGHT 194,

Faster than Sound
bullet-shaped rocket plane
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First Earth Orbit

 FIRST ON THE MOON

First Moon Landing

UNITED STATES
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Transformation of
Daily Life

Railroad
Telephone
Electricity

Canal
Automobile

Airplane

Computer
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Continent Crossed - 1869
Iron and Steel Rails

, FIRST MAN ON THE MOON

UNITED STATES

First Moon Landing
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Transformation of
Daily Life

Railroad
Telephone
Electricity

Canal
Automobile

Airplane

Computer
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Co.nti‘nent» Crossed - 1869
Iron and Steel Rails

City Illuminated — 1882
Continent Crossed — 1915
Copper Wires
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Oceans United - 1914
Concrete Dams and Steel Lock Gates
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City Illuminated — 1882
Continent Crossed — 1915
Copper Wires
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TNITED STATES POSTAGE

Atlantic Ocean Crossed - 1927
Wood and Aluminum Airplanes
powered by Gasoline

AMERICAN AUTOMOBILE Assocmlon‘}g

£ SO™ANNIVERSARY

Oceans United - 1914
Concrete Dams and Steel Lock Gates

Federal Highway Act - 1956
Steel Automobiles using Gasoline
on Asphalt and Concrete Roads
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TNITED STATES POSTAGE

Atlantic Ocean Crossed - 1927
Wood and Aluminum Airplanes
powered by Gasoline

AMERICAN AUTOMOBILE ASSOCIATION ||
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USPS 1996

Information Age begins - 1946 Federal Highway Act - 1956
Glass Tubes with Tungsten Wires ~ Steel Automobiles using Gasoline
Silicon Transistors on Asphalt and Concrete Roads
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USPS 1996

Information Age begins - 1946
Glass Tubes with Tungsten Wires
Silicon Transistors

Innovations

How do they happen?
Why are they significant?

Scientific :
science — engineering inspired
engineering — science enabled

Social Process :
context and transformations:
economics
politics
culture

Symbolic :
works of individual geniuses:
iconic elegant structures
fast efficient vehicles
high speed networks

strong useful materials
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Edward Sorel — “People of Progress”



