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Computers and Microprocessors
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Evolution of Microprocessor

First Generation
10s of Vacuum Tubes

Second Generation
Advent of Transistors (solid-state)

Third Generation
Advent of IC (Integrated Circuit)
Chips
Fourth Generation
VLSI(Very Large Scale Integration)
Advent of uP
Intel 8080->8086—>80186->286->386->486->Pentium

Motorola 6800->68000->68020
Zilog Z80 series

And the rest is, rapidly changing technology history




Charles Babbage’s Differential Engine
To solve 6™ degree differential equation

(1842)
Incompletion
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International Business Machines Corp. (IBM)

1890, Herman Hollerith (1860 - 1926, USA), (1890 Census)
— Punching Cards, Tabulating Machine

Electric Tabulating System
Tabulating Machine Co. (1896)
Tom : : .
Computation-Tabulating Recording Co. (1911)

Watson
J L

International Business Machines Corp. (IBM) (1924)




Electronic Numerical Integrator and Calculator, 1943-46.
Designed by John W. Mauchly and J. Presper Eckert (Upenn)

First general purpose electronic computer — Artillery firing tables for
US Army’s Ballistic Research Lab

Smithonian Museum of American History




IBM, 1964

System/360
“third-generation” computer

7/ Year long Sabre project for World wide
airline reservation — fully implemented




DEC, 1965

Digital Equipment Corp (DEC)

Founded in 1957 by Ken Olsen and
Harlan Anderson (both worked for

MIT Lincoln Lab)
Brain: C. Gordon Bell

Focus: “Interactive Computing”

than batch-job of IBM

PDP-8 ("programmed Data
Processor”)

first commercially successful
minicomputer

$18,000 - one-fifth the price of a

small IBM 360 mainframe.

A great success by
Speed
small size
reasonable cost
Well accepted by
manufacturing plants
small businesses
scientific laboratories.

DEC (1957) - Compaq (1998)> HP

(2002) - No Computer Business
(20117?) or Yes? (2013)




DEC VAX 11/780 — My Experience in early 1980s

VAX (Virtual Address eXtension)
16 > 32

To accommodate 16-bit PDP :
backward compatibility
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INTEL, 1971 (“computer in a chip”)

Intel
Introduced 4-bit Microprocessor (4004)
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Intel 4004 (Yr 1971)

Intel’s first advertisement for
the 4004 microprocessor
appeared in the 15
November 1971 issue of |

Electronic News.
anew era BT Syt

of integrated 1 el SO
electronics

pér @fed pddir dovieen bl regeiers e 8 emnsielor
B & Puth dows Bach on one chep B 3 are of 8 lemd
of lowr mew 1Ty whaeh Fompepe e BICE 4 mecrg
Cormgasier Bywipem - By eyl gpsiem io b you e
g grd Peglubty of g dédh pled grreal purposs
compuie: o low com = a8 few 83 heo dusl e

D gy

MCT & syrtemg pronade complete ¢omputong e
Comr ol Iy ge e et yysieey Ants bermunaly s
mar bt e Syt mumes o Conbol syaiee
#d process rorirod gyshe s

Tha heart of sy MC§-d system i s Type obid CPU,
i g e 3 prwes sl st of 84 meirgr s Adetin
one o morg Type 000 POy bor progrem BlOTEgE
Bl At 1ailed green you 8 hully herc boneng micro.
profgfarmered compuier 1o thel you may add Type 4007
Akl lor rewd werte mewony ped Type $007 regestery
10 PapEnd e oulput pori

Unirg mg Esreutey e aan BN lnom g ety of
Voust pln €8N LB PR B By Ve wlh JOB B bt bytes of
RO giosbge bad 5170 bits of AN slodage When
you requere « aped e @ a0 reed ondy 8 lew
syriema riei y o atabie snd re proge smemetee FOid
Type 1701, may be substtuied for e Type 8007 mash
[otige e RO

LY
*
=N
y
| =il
-___“w_‘—.-_' .
—_—

‘.zf'.'

11



Behind Story of 4004

w DollarTimes

G DolarTimes

Inflation Calculat¢
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£ 2672 i
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It will al
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(results appear below)

| Fun fact
than am
the low:

%2,672.00 in 1968 had the same b

Annual inflation over this period wi

ntel

Robert Noyce and Gordon Moore
founded Intel in 1968

12 employees

First year revenue: $2,672 -
2013 Value? $18,097.

Main product: Computer Memory

First Product: 3101 (64-bit
memory)



Story-Continued

1969: Busicom (Japanese Co) order “A set of chips for a
programmable calculator” with advanced money of
$60,000.-> multiple custom chips.

NCM/Busicom HL21
mechanical pinwheel
calculator.

—/ @ 2000 Higel Tout
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Story-Continued

Ted Hoff (designer): “single-chip, general purpose logic
device, which would retrieve its instructions from
memory”

Result: Intel 4004 Microprocessor
1/87x 1/6” g
2300 transistors =

The Busicom 141-PF calculator

Busicom under financial problem-> Intel bought back
the right

And, the rest is history
1971: Intel 4004, $200
1972: Intel 8008, 8-bit, $360
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Computer based on 8080
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1975 The first
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as a kit,
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Seattle Connection and “Micro Soft”

1968: Mother’s group at Lakeside School raised money for Math
class project ($3000)

Arranged to buy some time on a computer for the class (“time-
sharing”)

Old teletype machine ->Telephone ->DEC Minicomputer (owned by
General Electric) in downtown Seattle

2 gifted students: 10t grader (Paul Allen) and 8™ grader (Bill Gates)
-> computer nerds

Learned how to program using Basic (beginner’s all purpose
symbolic instruction code; developed at Dartmouth College Iin
1964)

1971:Paul Allen went to Washington State University, and Bill
Gates, later in 1973, to Harvard.

1971: Started a part-time company, Traf-O-Data.

1972: They bought one of the first Intel 8008 chip for $360. Added
some electronics for traffic data collection in digital format
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Altair 8800 and Micro Soft

Altair8800 needed software

Ed Roberts received letter from a company:

“they already created a version of Basic for Altali
8800”

Within 30 days they [Gates and Allen] finished
the version.

They also regained the right to market in
themselves.

Formed Micro Soft in 1977.




Micro soft - main IBM PC software provider

MS-DOS

or Micro soft Disk Operating System
the basic software for the newly released IBM PC
Start of a long partnership between IBM and Microsoft

+; Send Email From Command Line full

Bend Email From Command Line v%.86.28
Copyright <c? 2008-20807? by SOFTUWARE DOUWNLOAD written by Donalod Tu
Purchase: http: s/ uvww_software—dowvnload.-namessend—email-from—command—-l1ine.”
supportl@zof tuvare—download.name
type help to print help

fendEmail>——server sntp.domain.com —from david@gmail.com —to terrylgmail.con
——hbcc '"cBc.com.d@d.com” —username david ——password mypass —subject "Good MNews''
——textBody "Hello, “>nl'm terry..."
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Behind Story of MS-DOS

IBM: Manhattan Project for PC

Approached Microsoft

Intel 8086 suggested

Basic for PC project offered
Operating System needed

Bill Gates

Contacted Tim Patterson (of Seattle Computer
Products): File Allocation for Basic-=>QDOS(quick and
dirty operating system)
Deal of the Century

Bought QDOS for $50,000.

Supplied it to IBM as MS-DOS
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Commodore, 1977

The Commodore
PET (“Personal
Electronic
Transactor”)
first of several
personal

computers
released in 1977

straightforward to
operate.
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1977 Apple I

Steve Jobs + Steve
Wozniak

Apple ll

Instant success when
released in 1977

printed circuit
motherboard

switching power supply
Keyboard
case assembly
Manual

game paddles
cassette tape

computer game
"Breakout”



1977: TRS-80

TRS-80

Tandy Radio Shack

In the first month after its release, sold 10,000 units
company's projected sales for 1 year: 3,000 units
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1981: IBM PC

IBM 5150 PC Personal Computer
4.77-MHz Intel 8088 CPU
64KB RAM
40KB ROM
one 5.25-inch floppy drive (160KB
capacity)
PC-DOS 1.0 (Microsoft's MS-DOS)
Il\J/IiSc%?)?s%?t BASIC ||ﬂi|||||||||||§ _
CP/M-86 ;

Easywriter 1.0. A fully loaded version;
with color graphics costs US$6000.

CGA graphics card for the PC, giving
640x200 resolution with 16 colors.
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1981.: big portable

Adam Osborne
first portable computer
the Osborne |

weighed 24 pounds

cost $1,795
Used Z80 (NOT IBM-PC clone (yet)!)
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1981: Apollo - First Workstations

Apollo Computer
first workstation

offering more power than
some minicomputers at a
fraction of the price.
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1982: SUN Microsystems

sun Microsystems is founded in 1982.

"SUN" - Stanford University Network. %5
Motto: “Network is the computer”. - g,’f??;f

Four employees.
The SUN-2 features W T
a Motorola 68010 processor. | p—

4AMB of memory
400MB Fujitsu M2351 disk.
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1984: Apple Macintosh

Apple Macintosh:
8-MHz 32-bit Motorola 68000 CPU
built-in 9-inch B/W screen
512x342 graphics
400KB 3.5-inch floppy disk drive
Mouse
128KB RAM
weighs 20 pounds

Price: $2500.
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By Adrian Hoad-

Reddick

Computing History Puzzle
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By Adrian Hoad-

by Adrian Hoad-ReddickChallenge your knowledge of computer history

Across

1. The information superhighway

3. Simple programming language for beginners
5. Windows company

6. He developed the UNIVAC computer (with 13
Down)

8. His Analytical Engine and Difference Engines
were early mechanical computers

9. Microsoft's GUI operating system maodelled
after the Mac's

11. Company that introduced the Macintosh in
1984

17. Pioneering computer games company

18. The number system used by computers

20. Physics lab in Geneva now famous for being
the home of the World Wide Web

21. Presidents of IBM, Thomas Sr.
and Thomas Jr.

22. He pioneered the mouse as a pointing device
(in 19651)

24, Errors in programs are called these

27. He developed Lotus 1-2-3 and revolutionized
the spreadsheet (2 words)

28. The science of flight dynamics — wartime
calculations in this required computers

30. Punched card pioneer who started the
Tabulating Machine Company

31. A pointing device (they now come in wireless
and optical varieties)

Down

2. IBM's motto

3.8bits=1__

4. The part of a computer (a microprocessor chip)
that does most of the data processing

7. Early programming language, specifically for
business applications

10. Term for systems that render text and images
on screen as they will appear in print.

11. A step-by-step solution to a problem

12. Early Atari video game introduced in 1974

13. EDVAC/UNIVAC developer (with 6 Across)
14. Apple cofounder — one of the Steves

15. Analog computing ace who wrote "As We
May Think" in the 1945 Atlantic Monthly —
envisioning a ‘memex’ which is strikingly similar
to today's computer and Internet (2 words)

16. It replaced the vacuum tube, and ushered in
the era of integrated chips

18. He developed MS-DOS and heads up one of
the world's largest companies. (2 words)

19. Apple co-founder, with 14 Down (2 words)

23. International computer language eclipsed by
FORTRARM.

25. Computer language — FORmula TRANslator —
developed by John Backus in 1953

26. Name given to the most popular keyboard
configuration (named after the arrangement of
keys in the top row___)

29. Acronym by which we now know the

Tabulating Machine Company
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