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What is computer ?



17" century computer

The term "computer”, in use from the early 17th century ,

meant "one who computes": a person performing mathematical

calculations

Computer Room

Early "computers" at work, summer 1949. In the
terminology of that period, computers were

employees--typically female--who performed the

arduous task of transcribing raw data to

standard engineering units.




Modern computer

A computer is a general purpose device that can be programmed to carry out

a set of arithmetic or logical operations automatically.
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The down of computing
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x| = g 6 8 x| o B g 4 9 'S 7 vE Ky
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10 | -0000 |-0043 0086 0128 | 0170 0212 42| a8 13| 17212529 34 38 50 | -6990 | 6998 7007 7016 | 7024 7033 7042 | 7050 7059 7067 | 9 |1 23| 445|678
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12 | 0792 | 0828 o864 0899 | 0934 0969 35| 4711 |14 1821 | 25 28 32 AT est Ta5p AT | TSR DL | 1300 9308 a6 |\ SEleLE it S R
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18 | -2553 | 2577 2601 2625 | 2648 2672 2695 | 2718 2742 2765 |24 |25 7| 10 12 14 | 07 19 22 P
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Speeding Clock

1623

The "Speeding Clock" was
invented by wilhelm Schickard
(pictured) of Germany. The
machine was the first
workable mechanical
calculator and could not only
add and subtract numbers up
to six digits, it could also
calculate astronomical tables.

The original machine was
destroyed in a fire before it

was completely finished.
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Pascaline Calculator
1645

The Pascaline Calculator,
also known as the "Pascalina”
or the "Arithmetique" was
created by the famous
mathemetician, Blaise Pascal
(pictured). It was the second
mechanical calculator but it
could only add and subtract.

Pascal began work on his
calculator when he was only
1-9-}!Ear"sﬁ-ﬁld,:
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AMAUINT: 1672

Stepped Reckoner
1672

The Stepped Reckoner (a
replica is pictured) was an
early digital mechanical
calculator created by Gottfried
Wilhelm Leibniz. It was the
first of its kind that could
perform addition, subtraction,
multiplication, and division.

Leibniz also created the
binary number system still
used modern computers

R T L ey e R g e s
A Leitmizsch: Becladinhing. poamittche Zelchiiing.
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AMAUINT:

1752

Discovery of Electricity
1752

Benjamin Franklin
(pictured) published a paper
in the 1750s describing an
experiment to test for
electricity in a thunderstorm.
The experiment was
performed in 1752 by
Thomas-Frangois Dalibard
using a lightning rod instead
of a kite. This was a first step
toward electronic digital
computers.

16
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ATWWIANT:

Celestial navigation

1 point the sextant to the horizon

GHA Dec GHA v Dec d HP < hom
N 72 —
d h = i E ¢ E i ’ ] ¢ fl
1000|120 54.3 N17 21.0 | 205 56.8 161 N 4 258 12.5 54.4 | N 70| ¥ M| 01 28
01| 105 54.3 314 | 220 31.9 16.1 32.3 12.4 544 68| uh M| 02 10
02| 210 54.3 32.3 | 235 07.0 16.0 50.7 12.5 544 66| K | o022 | 02 39
" 2002 MAY 10, 11, 12 [FRL, SAT. SN, 202 MAY 19, 11, 12 (PRI SAT. S r 03| 225 54.3 . . 22.9 | 249 42.0 160 0%.2 12.5 5d.d 64 | M4 |01 38| 0301

s an wais o 2o sanem vo1 i E won w -

04| 240 54.4 336 | 264 17.0 160
05| 255 54.4 34.5 | 278 520 160
06| 270 54,4 N17 24,9 [ 293 27.0 159 N
07| 285 54.4 35.46 | 308 01.9 158
08 200 54.5 36.2 | 322 36.8 158

157 12.4 B4 62 it 02 0@ | 03 18
281 125 B4 60 | 00 25 | 02 22 | 03 33
406 12.4 545 | N 58 | 01 25 [ 02 52 | 03 45
53.0 12.4 B45 56 | 01 56 [ 03 07 | 02 BS
Q5.4 12,4 B4E 54102 19 [ 03 20 | 04 05

F 0% 315 545 .. 369|337 116 158 178 12.3 B45 52| 02 36 [ 03 22 | 04 13
R 10| 3220 545 37.5| 351 46.4 158 30,1 12.4 B4.5 50 | 02 51 [ 03 4z | 04 20
| 11| 3245 545 8.2 6 21.2 15.7 425 12.3 BB 45 | 03 20 [ 04 02 | 04 38
D 12 0545 N17 28.8| 20 559 157 N 6 548 12.3 545 N 40 | 03 42 | 04 19 | 04 49
A 13| 15 548 39.5 | 35 30,6 157 07.1 12.3 545 35 | 03 59 | 04 22 | 06 00
¥ 14| 20 545 40.2 | B0 0.3 166 194 12.3 Gdb 30 |04 12| 0444 | 0609

15| 45 54,6 .. 40.8 | 64 399 155
16| &0 545 415 | 79 14.4 156
17| 75 547 42,1 | 93 49.0 154
18| o0 54,7 N17 42.8 [ 108 23.4 155 N
19| 105 54.7 434 | 122 57.9 154
201120 54.7 44,1 | 137 32,3 153
211135 547 .. 44.7 152 066 153
221150 54.8 45.4 | 166 40.9 15.3
23] 165 548 46.0 | 121 15.2 15.2
1700|180 54.8 N17 46.6 | 195 49,4 165.2 N
0l 105 54.8 4731210 23,6 151

317 12.2 G4 20| 04 35 | 05 02 | 06 26
439 12.2 546 | N 10| 04 52 [ 05 18 | 05 40
562 12.2 Bdb 0|05 06|05 21| 0653
084 121 546 | S5 10| 05 12 [ 05 44 | 06 06
205 12.2 BB 20| 05 30 | 05 56 | 06 20
327 121 Bde 30| 0541 | 0610 | 06 35
448 121 BT 35 | 05 47 | 06 17 | 06 44
5649 121 BT 40 | 05 52 | 06 25 | 0h 54
09.0 12.0 547 45 | 05 59 | 06 25 | 07 06
210 120 B4.7| 5 B0 | 06 06 | 06 46 | 07 21
330 120 B4T 52 | 06 00 [ 06 BO | 07 28

DOOO(oMOO®ON U R EER L LB R e

02| 210 s4.8 47.9 (224 57.7 15.0 450 11.9 &7 54 [ 06 12 | 06 BB | 07 35
03| 225 54.9 .. 484|229 31.7 150 569 11.9 R4.7 56 | 06 16 | OF 02 | 07 43
04| 240 54.9 49.2 [ 254 0R.7 15.0 10 088 11.9 54.2 56 |06 20 | 07 08 | 07 &3

05)255 549 49.9 | 268 307 14.9 207 116 548 | S 60 | 06 24 | 07 15 | 08 04

—
o

06| 270 54,9 N17 50.5 | 283 12.6 14.9 N10 325 11.8 542

07| 285 54.9 512 (297 47.5 148 10 44.3 11.8 54.2 | Lat | Sunset Twdlight
3 08| 300 54.9 518|312 213 147 10 561 11.7 542 Civil Naut.
A 09315 550 .. 525|326 550 147 11 D7.8 117 54.8
T 10| 320 550 531|341 287 146 11 195 11.7 549 < h m h m h m
U 11245 560 E3.7 (366 02.2 146 11 312 11.6 649 | N 72 —  — —
R 12| 0550 N17 544 | 10 359 14.5 N11 42.8 11.6 549 | N 70 | 22 35 i i
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AMAUINT:

Celestial navigation

o dl v a o £ o v A v asK
N17ANUIEUL INBAFIIAIINN A AladArumradalae MR121989013 NN
- 1TARN91982NN NN LAYAARANANNIEANHN AR NS

dl o < v £ o a a a R
- Wamunngdansadaanaulihitlanisaeuiannisng

- %4 d o e = = = —=
- o GHA Cec GHA L Dec d HF < h m h m h m hr
- ‘uwgﬂNam?mmmaﬂumwmwmQJ N T Y
o = a N Y 00[ 120 54.3 N17 21.0 | 205 56.8 16.1 N 4 25.8 12.5 544 | N 70| #H M| o125 | 03
AURAUURATINNTD mmmwmwmmi&ﬂunﬂmumu 1001 105 54.3 116 | 220 51.9 16.1 4 3B.3 12.4 54.4 68 | Mooz 10 | 03 3
. 4 4 . 4 s 2 ¥ 02| 210 54.3 22.3 235 07.0 16.0 4 507 12.5 54.4 | &5 | 44 | o0 28 | 0z 29 | 03 a3
! o s 03| 225 54.3 .. 22.9|249 42.0 160 5022 125 544 64| # |01 35 |02 0l | 03 &
PINABANNITAINAZLREA NATHAUNDUNTITATUITUNNINTL 04| 240 5a.4 336|268 17.0 160 5157 12.4 44| 62 | /0 |02 09 |03 12 | 03 4
05| 255 54.4 343|278 520 160 5221 125 544 | 60 |00 25 |02 33 |03 33 | 03 4
06| 270 54.4 N17 34.9 | 293 27.0 155 N 5 406 12.4 545 | N 58 | 01 25 | 02 52 | 02 45 | 03 &
07| ze5 54.4 356|308 01.9 159 5530 12.4 54.5| &5 |01 56 |03 07 | 02 55 | 03 &
== @ = 9y 08| 300 54.5 36,2 | 322 36.8 158 6 054 12.4 54.5| 54 |02 10 |03 20 | 04 05 | 03 5
mq?ﬁﬂ@ﬂﬂﬁﬁ'“ﬂNL@Qﬂ@quﬂiﬂ F09|315 545 .. 269|337 11.6 158 & 17.6 12.3 54.5 52 |02 36 |03 32 | 04 13 | 03 &
R 10| 320 545 37.5 | 351 46.4 158 & 301 12.4 54.5| &0 |02 51| 03 42 | 04 20 | 03 &
| 11|245 sa5 282 | 621.2 157 6425 12.3 54.5| 45 | 03 20 | 04 02 | 04 26 | 04 O
D 12| 0545 N17 26.8 | 20 55. 157 N & 54.8 12.3 54.5 | N 40 | 03 42 | 04 10 | 04 49 | 04 O
A 13| 15 545 2.5 | 35 306 157 7 07.1 12.3 545 | 35 | 03 59 | 04 32 | 05 00 | 04 O
v 14| 20548 40.2 | 50 05.3 156 7104123 546| 30|04 12 |04 44 |05 09 |04 T
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ATWWIANT: 1882

Difference Engine
1822

Charles Babbage proposed
the use of a "difference
engine" machine to perform
complex mathematical tables.
While he never completed a
working model of his machine
during his lifetime, the London
Science Museum constructed
one in 1992 using Babbage's
original plans proving the

design was viable.
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IWWINT:

1801

Jacquard
1801

Loom

The Jacquard Loom
(pictured), invented by Joseph
Marie Jacquard, is considered
an important advancement in
computers even though it was
not a machine to calculate
numbers. It was, however,
programmable. Changeable
punch cards were used to
control the pattern of the

loom's weave.
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ATWWIANT: 1822
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Ada Augusta Lovelace

Difference Engine
1822

Charles Babbage proposed
the use of a "difference
engine" machine to perform
complex mathematical tables.
While he never completed a
working model of his machine
during his lifetime, the London
Science Museum constructed
one in 1992 using Babbage's
original plans proving the
design was viable.

Lady Ada Augusta Lovelace (1815 — 1852) Tavinen
3949TWNL Babbage uazlmdzngaaidoadluinsenz;
ilaAIuANNII1II9IWBILATBY Analytical Engine a5
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ATWWIANT: 1838

International Morse Code

Morse Code
1838

1 The enpth of & ook i oe uni

2 A doaxh i Hr'ee unlix
I The sporre bty n ports of Te oun e leter i e ok

Invented by Samuel Morse
(pictured), Morse code was
very to similar to the binary
code that modern computers
use. Combinations of dots and
dashes were used to indicate
letters or numbers. Morse
code was used to send
messages electronically over
the telegraph system.

A= mm
BEomesss
Come mme
Domes
Ems
Fereomms
Cmm e

4. The spore betwern ether's B Bwee unliis
A The s bebwryn sarcs B seven uniis

Us = mm
Ves s mm
We mm =
X s s mm
Y m o I .
Zm s s

Hesss

l o=

] = oon o -

K mm s iy § B B ]
Lemsmss rf Xy B N |
M m . 38 & ¢ HE EE
Nems d e s & EE

O o o =m Sesnns
Feoos e ] X NN

) m = s = A B ERX.
Aemms ] B B KX
SEens -l B B N
T mm { I I N S .

T, H Pl

PMOLA
Dats y

o F o u

D000 00 000

N I
1
1
[} I I I I I
IO O 1 1 U 1

FEa:l h{ﬂEE _— ﬂﬂ-{r{rﬂ-ﬂ-ﬂ-ﬂ-ﬂ-ﬂ-&ﬂ-ﬂ-&ﬂ-ﬂ-(HHH}&ﬁﬁ&?ﬁﬁ&&?ﬁ&(HHH}&ﬁ?&&ﬁﬁ&&ﬁ?&&ﬁﬁ&&?ﬁ&&ﬁ?&&ﬁﬁ&&ﬁ
I

i o1 0o

— AD0 | 00 i i
Dashes v ' o ' '

Wheatstone's perforated paper tape
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ATWWIANT: 1838

Relay

Station 1 .
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George Boole (1815 — 1864)
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AIWWINT:

Common theorems in Boolean algebra.

- (—X)=X
X+—-(X)=X
X(—-X)=0
X+Y=Y+X
XY =YX
X+X¥Y=X
X-Y+Y=

X+Y¥+Z=X+V+EZ=X+{X +2)
XYZ = (XY)Z = X(YZ)

XY+ Z)=XY + XZ

— X+ =(-X)-1)

- XY)=-X+-Y

OR identity
AND identity

Double negation

Commutativity of OR
Commutativity of AND

Associativity of OR
Associativity of AND

Distributivity

DelMorgan’s Theorem
DeMorgan's Theorem

Mama AND farm OR farm
ldentity law 1A= A O+A=f
Mull law A= 1+Amd
Ielernpatent kaw A= A Ao b= b
vy Live AR -0 BB
Commulative low | AB = BA A+B=B+A
Associative lvw (AB)G = A[BC) A+Bl+C=A+(B+C)
Distribiutive Law A+ BC=(A+B)A+C) [ AB+Cl=AB+AC
Absorphion law AA+ B =A A+ AB =4
Do Morgan's law |AB=A+E A+B=AB
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AMAUINT: 1686

Typewriter
1868

The first working typewriter
was created by Christopher
Sholes and utilized the
QWERTY keyboard (pictured).
Despite other keyboard
formats being developed since
the earliest typewriters, the
QWERTY layout has persisted
and is still used on nearly all
computer keyboards.

Image source: Wikimedia Commons

COWERTY KEYBOARD
_— 7 :

1205 3 |5 Js |7 s |o o |7 |5 |peee
Tab (@ |W [E |R [T |¥ (U |I |©o|P ‘E' i {
ceps PSP IFE R [K] " enter
shit. |2 XS Y BN MT T | | shi
Ctrl Alt Alt Ctrl

nifpoifwway. computarnope. com

27



FIRWBINITIVDILATIBIADNNILABDY

ATWWIANT: .
(a1@)

Herman Hollerith (1860 — 1929) 1ﬁaanttuuﬁm5Laﬁz§LLaz
[y, A v [V aa 0
Taiaszziilasanuuulunisdszaradayasnaoing

a 6 { { 1
uzluilszzns uazladszAugiasasionldlunsawuas
ﬂ‘szmawaﬁagamnﬁmﬁanén

a V1 < a o . P a
JOALAD35 bANAAILIEN Machine Company lNDHAALAE
o 1 I'4 [ 7] U %] U
Jmiazalnsalinisdszaianadayanigiasinzg 15Ny

% a 1 'y A [~/ Aa o
INUNNAKGINIA 9 nszNatAgwduuien IBM

(International Business Machines Corporation)

msﬁ'uﬁnﬁ’agammi%m:mw ﬁtﬂ%aaﬁ'ﬂsmmsnéﬂuﬁ’aga wazwInlsznranale

0000000056 | B4 | & . |
o ; ela b cla 0 cfreem]n]ce a [€i Co 5% w WM Wila C© L Fe
0000060006 | P P e e
K g |- L & Y v - | 1 ———— — SS—— .
9600200000 | B GO R e 3 e R o
9060000060 - orfx gl vl o] @O QL QS
me:.c.um-——=-I‘—-*""'"““';' . 3 ih N 0’ N O ¢ J.lt-‘ 2 2|2 =i:r .‘.. 22 .'l: 22
51Qg A S|]Q N 512 213 3 2 213 313 2|3 2 343
: t °| ] e
K2l s » & s » 4 44 4 a|a ala aja £ 4 aja 44
| ? o Gism ey
ANl'e o t]w" 9o |86 8|5 s 3|5 Bls sls & sl.xls 3.8
‘Q\: P n 1] -, n'|a e &8 n.* ele ole ‘in e o
‘w t mla ) w2l 2ol 2l ]2 r;'r r|r 247
|’ = o s|n s p|n s|lo 8 a5 slo sla o(% ol 80
| - L] {
Boln + u]a . I.I‘ o oo ofoteolo oie ole o0
! o ! | =1l =5 1
|
1

ﬂ_"#@.u"—‘.

b66¢g

28



ATWWIANT: 1911

o K ¥ dld dl 1 = 1 o 1 1 o K ¥ dl ¥ d v P ZJ/ o ¥
ﬂ’]'i“].lu‘lflﬂ"ﬂ‘ﬂﬂ;llﬂvmﬂ’]?Lﬂ@ﬁluLLﬂ@\?‘UﬂﬂLL@ZN?.IH’]@I‘MQ_J GI'J’I‘]EI’NLﬁuﬂu‘ﬂﬂ‘ﬂ‘ﬂﬁﬂ@ﬂ‘J‘%°]]']ﬂ’i‘@\'1‘1.|%ﬂﬁ‘$ﬂ’1']ﬂ LW@IM@’]N’]?Q@‘LIﬂullﬁ\ﬁﬁluui/]’]ll@lﬁl’mﬂ’m

1 v = [+3 = ° o o o 3 | g
LAVINUBHANNITINUULULTENAIAUAIDN LT ﬂ@?ﬁ'ﬂﬁlllﬁll’]ﬂ

ALDI9T

wieedeaTsliffmisenanusn 93ansdedeyauuu Radix Sort

e Bueinsnsnangeanlilunsesiony TngllBaednsy
f-mﬂﬁusﬂﬁr’j’ﬁmu@uﬁm':rl,wi@:ﬂzimmL?mce’hﬂLﬂ?‘;@q%’w%ﬂ aundndasluusasnaeasBoeiuiovan
annsilidundn Bin Sort vie Bucket Sort

29



AMAUINT:

IBM X
1911

The company now known
as IBM was originally
incorporated in 1911 as the
Computing Tabulating
Recording company. In 1924,
the company became
International Business
Machines and went on to
become a leader in the
advancement of computer
technology.

Card Reader Service for 80-Column IBM Punch Card:  http/PunchCardReadear com
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ATWWIANT: 1927

First Television Broadcast
1927

The first person to
successfully transmit a
television broadcast was Philo
Farnsworth (pictured).
Television technology led to
many innovations in the field
of computing including
Cathode Ray Tube monitors
which were used for computer
displays until the advent of
LCD screens.
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1939

World War |l
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1937

Bell Laboratories scientist George Stibitz waasnIuIntavlasls Sias
amaains Model K
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FIAUINNT: 1936

1936 Turing Machine
A Turing machine is a hypothetical device that
manipulates symbols on a strip of tape

according to a table of rules.

tired

hungry bored

Finite automata

- il
i \‘d‘.\“’ ) I
il “ ‘

Bombe Machine
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In 1939, Bell Telephone Laboratories VL@T&%ﬂaLﬂ%iaaﬁmam laslgiadannuuida
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The Complex Number Calculator (CNC)
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Figure 4. Construction of DeForest’s thice-element tube,
or triode.
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Colossus
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AMAUINT: 1944

1944

Harvard Mark-I

Designed by Harvard

professor Howard Aiken and
built by IBM, the Harvard
Mark-I (pictured) was an early
automatic programmable
computer. Used to calculate
complex math tables, it
measured 51 feet long, 8 feet
tall, 2 feet deep, and weighed
in at 10,000 pounds! The
Mark-I was replaced by the
Mark-II in 1948.

Image courtesy of Computer History Museum J§
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ATWWIANT: 1946

& e | ENIAC
| 1946

The Harvard Mark-1 was
a big machine, but it didn't
even come close to the size
of the Electronic Numerical
Integrator And Calculator or
H ENIAC (pictured). Weighing

' in at nearly 50 tons, the

ENIAC was designed to help
with the World War II effort.
Unfortunately, it was not
completed until the war had
already ended.

Replacing a bad tube meant checking among ENIAC's 19,000 possibilities.

2
ﬁ’:
Eg
5.
=
E.

ENIAC gnaisauniiinaauimnissinnszquilu g
dl o LY o o/ dl dl 1 1
naLlasuaNnIIAIUIN AasvinnIsUiuasunnaTaNsangas
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ATWWIANT: 1949

o a\ 6
John Von Neumann #NAMWAFIANI
16\ Lﬁ%aI,L%’)ﬂﬂﬂ’]%'ﬂ%ﬂﬂ‘[ﬂiuﬂ%’&v[’ﬂ%
Lﬂiadﬂa&lW’)LGIE]%’L%%W]EI’)?’]‘.IJ?JBNR

%a’)’l EDVAC(Electronic Discrete Variable
Automatic Computer) TuanandnSolud
A.6. 1949 Laziad [79wa39tull a.q. 1951

John Von Neumann
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AMAUINT: 1948

Small-Scale Experimental Machine (SSEM)
(BABY)

Williams and Kilburn

ABNNILADSLATRILSNNTUNNIUsUNTNalURUAgAINAN
Tdsnsumpanianasidsunsuusnaadian gnsuiiasasil
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ATWWIANT:

19562

UNIVAC Qﬂﬂ“mmimﬁumuﬁﬁmumﬂ%q ENIAC

sanfu Remington Rand ieldeu

nagsia Tng United States census lddariesilyidluns
Uszananagniulszming
L‘W'ﬂLﬂlummﬂ?z@w'ﬁmwiumiﬂ@zm@mmmm"mLﬁu%g@
ﬂi’@g@LﬁmwLLﬂJummmmzﬁqgﬂLﬂ?}lﬂumﬁmﬁﬂugmmmm

lusdman
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AMAUINT: 1953

LEO Mark1 &3192%lag 380 Lyons Tea Co. Wag Cambridge University LiNa lZA1153062 190K

ANFI9NITHH UAZNITIAFIEWAT LUHIa121619 9RAT 1WA
fadlananLATas LEO 3ne
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ATWWIANT: 1047

John Bardeen, William Shockley
and Walter Brattain

ke

The Transistor
1947

While the first successful
point-contact transistor
(pictured) was not a computer,
its development led directly to
a later innovation critical to
modern computers: the
microprocessor. Developed by
William Shockley and Gerald
Pearson for Bell Labs, the
transistor replaced vacuum
tubes which were much larger,
hotter, and less reliable.

NINUTALADS A YNARAUTUNUNUNRBAGEYEYINTA
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AMAUINT: 1953

ABNNILGDSLAIDILINNRIININANIIUTRLADT
ANNNLTED D LAEININRINIINARDN La=ILas

LARVUIALENULRZ L TNAIN B NINNIN

P Lﬁaamﬂmww‘fjamaﬂunmifuy”aayj’ﬂluﬁ'saﬁuﬁuw”@w
*@(..). YU 48 19

' R39NNNIUTA0T 92 auazlalaa 550 62
125kHz
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ATWWIANT: 1954

WAmEE |
- L]

IBM ships its Model 701 WNSATLIAN IIPEME BRI
Electronic Data Processing Machine

) 1 -V ®
1119714771131 UNIVAC tW312 IBM idanlziasnszanwlunisiiudoya

)

wA218HNI1 INII12I1A19NNI1 UNIVAC wazadsnsarn lddanuia3asawUGasas

5

g [} 1 1 [
%07]’]0’]%%’]?’]')’“7]1] LANLianyad UNIVAC

=
|
'r

P ' a6 ¥ o '
284 IBM ﬂﬂﬂﬂ%')ﬂﬁ'\%&ﬂ%ﬂ%ﬂ%tlﬂ?

PUILAITNAN
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ATWWIANT: 1956

525 Ry D 7 MIT Tannismaaasilaudayadngaaniamasaae

asoo
I AREER - wilunaiiuasusn Taannsdnilasieseafiuwmie T

a dl Y = 1 <
‘ﬂﬂﬂLﬂNVIi“Hﬂ?tﬂ’]‘]ﬁfL‘ﬂ’wg NI LN LAAN
AINNNINARBINLIN WANAzAINTunTstaudasya

2// 4 dl a =R a ¢
mnumﬂumum Lﬂ?@ﬂﬂﬂNWQLﬂﬂ?@ﬂNLLﬂuWNW

Friden Flexowriter
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AMAUINT: 1959

MOSFET
Mosfet ldgnitandusiedoymasmndamesuuy BJT % m

TAN LU ANBNINGITU AANITQIURENANIU UATHNIAIGITY

Exposing radiation

l l l l Irracfi_ateci
Exposure ‘//’;E:S:Dn
iy \@

Dawon Kahng Mohamed M. Atalla

N N N\ thin film
Substrate
DEI loping
G Positive resist Wﬂue resist

) ’ Resist Resist
. A N AN SN NN

l hin rippin l

X AN NN

Photo Lithography Process
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ATWWIANT: 1959

29997374 (Integrated Circuit:IC)

Jack St. Clair Kilby

2 v & -
"J\‘]"ﬂiiqw"ﬁuujﬂ"ﬂa\ﬂaﬂ RI19VUINLLY Silicon

Robert Noyce

60



ATWWIANT: 1960

PDP-1 afannnsudawmas 2700 sauazlalan 3000 Fn

1 word aun 18 On waziiviiaaaanuan 4096 word
Timisaauanuuy Magnetic core uaziinanuiia sMHz
wnFannuudunu Teletype wazanuansnanun CRT

dl = dl a vy R A = aa

iHasanniaan niianinnnainls asliaw@auintanuduan asuu
LHAD

PDP1 gnldatreunsuarelunminends software lufaqiinaslafuusaiuanalannainiazesis
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ATWWIANT: 1966

-v_-‘ ; |
| O B

a--.‘-n;..-ﬂ.

T ~1BM 11agwann discrete transistor 111%29233578
o) ) J ] - [ <

u,azl,ﬂﬁﬂumﬂnszmmmzj‘,ﬂLﬂuszuu

a & a &

DLANNIOBNENINNG

System/360 2aNNIMAYTH UWANNIHEINITOTH

IBM #m111999998989891897101 [Hasannnantiungasmuiuy Monolithic sildin@ena
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ATWWIANT: 1968

Apollo Guidance Computer (AGC)
R 'tik ”k ar

Igi%ﬁi Eﬁ
i AR A
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ATWWIANT: 1968

Apollo Guidance Computer (AGC)

2.0 O
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ATWWIANT: 1968

Apollo Guidance Computer (AGC)

A\

TEITEEELE S

Vewdw

-
-
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-
-

e el R

\,i\p\j\f\“ ol diwh
w*\mwm o7 i

=,

&VY - = '-‘\b‘ﬂ""--'“—"’w{m’ugh'“ @
Rope Core Memory et Wi

Margaret Heafield Hamilton
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ATWWIANT: 1970

Intel 1103 dynamic random-access memory (DRAM)

wagarnanaad Intel Juwsdnuazsagnndiuuy Magnetic core

Read ! ' ;
Select " _'L
3 ]
‘—:_1_—-|—| Q,
-t Ql
=3 - =
il
Write . 4
Select B -
! Tupamisapduazeaasas DEC PDP-11

Data in Data Out




ATWWIANT: 1971

Hewlett-Packard HP-35 handheld calculator

o 1 1 H a <& [~3
HP 1a7iINn1980d2hlA3 09 AALATULUAI LA LALANRID
Tlansailndala aowusnaslovznasnalrniinowly
a o ] o ) [~f
191U EN uanaxN1 lawIanuINIaaIn i

electronic slide rule

HP-35 ﬂa%ﬁ'lﬁﬂugﬂtmu Reverse Polish notation
A208191A WINADINITHIAT 1+3 3z@adilawn 1 3 +
W30 5+6x2/54159Maza09ilow562x5/+
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AMAUINT: 1971

Intel 4004 Microprocessor

BUSICOM 530 NAIWITNUSENIANAFIRIULAIDIAALADLUUTNLA L
BUSICOM anan131wil 1974 Masatoshi Shima 3981811119100 Intel

Masatoshi Shima

Data Bus
Buffer

4 Bit internal Data Bus

t 1 i i
Temp. .
Register Multiplexer

Stack Pointer

Flip Flops Multiplexer
Instruction Program Counter
Decoder and =
Machine Level No. 1
Cycle Level No. 2
Encoding ; i Lt
Level No. 3

Gordon Moore
Timing and Control

Index Register Select

Busicom 141-PF

68



AMAUINT: 1971

The MCS-4 (Micro-Computer Set-4) or 4000 Series or Busicom Chip Set

4001 256 byte ROM 1iuiinludsunsn #3a microcode m m
4002 40 byte RAM Uniin2ayazanig
4003 10 bit parallel shift  ZauAauIlWANN 282N K3 D I
register LATDINAN - =
[ |
4004 Microprocessor Uszalana B
4008 8 bit address latch  wanan 1M Address waz Data 2 |
S 1]

4009 I/0 Interface #3198 MVYBUAL 1/O

4004 (CPU)
a llew el'a 4-bit INDEX ~ ADDR
ot integmed CLK~e—  ALU REG STACK
]'"“i,c c b= SYNC
eleet s CONTROL RESET
‘ DATA BUS ‘
’_1 1o} ROM LK RAM QUTPUT
‘ FOET CONTROL ARRay [CLKe R CONTROL PORT
o e SYNC
4001 (ROM) ELK 4002 (RAM)
/0 CLKz% RESET
LINES
SYNC RESET CLA
[F{a] 4003 (SR)
SERIAL SHIFT R.E.G\STER DATA IN / CLOCK / ENABLE
OUTRUT

CLK, E%Kz EXPANDED
OUTPUTS



ATWWIANT: 1972

Intel 8008

Computer Terminal Corporation (CTC) laaanuuululaswamamasuuy 8 0n wazans
Intel Tiuanli

ethunifuetesnanfinmes Datapoint 2200 wiasnenfiamesdauypnaaunadn i
I desates uiinisnanaiieldiilu Client deusedhtursesaunalun lugaine

siaan CTC wusnsduuuni Intel wanld fusz@nsnimen aclitunld wildfnansinieauny uazld
yindasaiu Intel Wanansou luane sifussimauld sesn Seiko 14telunanriadaia

Intel EBBN Microarchitecture

Internal Data Bus -
- @ Intel 8008 registers
8 Bit Data Bus ; .
[ SP Address T, 1y 1 00,0, 0,0.0, 0, 0,0, 05 rhit position)
SSS or DD . )
Main registers
Iniermal Data Aus .
< B _5 O i A Accumulator
address | |E S| & § gnd ¥ B B register
. c 3 F=al Scratch Pad
Register a Register b Memory Cycle Instruction Register Painter g2 % 2 Memory c C register
(8 Bit) (8 Bit) Control Coding (8B AHL g @ ae
I T 11111111 T § Z 7 Words x 8 Bits D D register
T I E E register
> Luuﬁr’%ad €y Register H H register (indirect)
and Memary Refresh Memory Multiplexer
(8 Bit) Arthmetic b \nDstrucEcn il — Rl - (R— L L register (indhrect)
D t 1 t 2 200 t A unit ST /0 Control Refresh Amplifiers Program counter
atapoin computer control
8-Bit Parallel I i FC Program Counter
Arithmetic
- Unit g l 1 Push-down address call stack
o o
—T ] Wazhine Bl d [T A st AS Call level 1
cycle Stack B = = P Countt
Condition Flip-Flops Control Pointer i: é i: & regram Counter AS Call lewel 2
-« C,S,P) 8= B 8 Words x 14 Bit
& Condition Logic 1 1 0 0 oras x 14 Bits AS Call level 3
AS Call level 4
1 State Timing
I 1
Status CECEER |, l | l AS Call level 5
Sk AS Call level 6

Clock Ready INT,
Y s Callewl

52 51 S0 Status register

Sync PRl Phz

Reaty Interrupt CFZ 5 Flags
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AIWWINT:

1973

Micral

Réalisation d'Etudes Electroniques (R2E) uaniesesiitunld

naunu minicomputer
AMILUN HFAaIN19ANITIEY BENATUATEIAR Y

a3 9anlulnslnsiamas 8008

71



AMAUINT: 1973

Xerox Alto

4
o

Xerox lasasusAas PARC Junniansaaasaseaditinawluaunannlsnseansauu

a
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AIWWINT:

1973

Xerox Alto

Auiinadan PARC wensnuaiamnannamaslganudng
TnadAnwmgAnssnaasin Geinazadizeandwnatnenanla

==K o [ a vl o v QI dl (3
AANAAINTT HINUABNNILAD T TR ANHDULIDINITAINRINNAILAL
IPEANADIANTNUIAFANIAIANININUTULULATAIADNNILADT

= -
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ATWWIANT: 1973

Xerox Alto

AF199N WATTINYDINAEHNAR
AruAnan Mouse
Hldsunsnilszsnanamwuy WYSIWYG
7 Ul wuu nanvingd

LI UUIATAINY ATz ULSL g9 anqy

USS$32,000 in 1979
(equivalent to $114,105 in 2020)

XEROX fndulalunanannine

inkedlist
ions-Straar MappedCoilgction | adel

d XEROX 2070 Starinfo
promatefirstSuch

—Jrevarse Star proddder intagrated ect and graphi

rmation System

“Evalnate aklock with each of my slements o3 the argument.
resulting values iate a coliection that {5 Ifke me. Anywar with
colivction. Owerride superclass in order $o wse add:, not at put:)

=i
| newCallaction | ‘
newCollection + self spacies naw, ‘
salf do: [ieach | newCollection add; (2Block value: sach)). I

TnawcCollgction Hll'i
n

—

Paragraph:)characterBlockAtPeint:
Paragraph) mouseSelctto:

grapnEdicor)op
CodaControllenPara hE diter )2>processMousaButtons
SRl Para A TS T
Cod roilar(Controiien)>:

salf scroiBarContainsCursor

ifTrye:
[self scrall]
ifFalse:

g Fllene J(Robson2SFGora
I blusButtd 31@537 corner: Filena]¢Ronson} 5F>WardGraphics.form
Ba = s

i 63770
SEVRAAS Ri ngle fromUser origin
paragrap
stariBlod Scraenform ntfi-wi\m-.

(Form readFrom; ‘FilledSkate.form”) edit

74



AMAUINT:

1974

1.1 1 1 1
5 4 3 2 A
Main registers
A
B
]
H

Index registers

Intel 8080 registers

oo o

Program counter

Status register16

0% % % % % % % %2 % % (bitposition)
Flags Program Status Word

[ B
E D
L H {indirect address)

=1 Stack Pointer

FC Program Counter

8 £ - AC- P - i Flags

Intel 8080

8080 WeNuNFaLaAN1aIN 8008 atnglannnTdsunsuaas 8008 luau1en

Fu 8080 1o

7895UN17UssnanALLY 8 TR A s 2 MHz

Intel 8080 Architecture

)

D0-D7 bidirectional

Data Bus
Data Bus
Buffer/Latch
8 Bit internal Data Bus
A lat Temp. | N
ccumulator Register Instruptlon
l Register *
Flag l Multiplexer
Accumulator Flip Flops
Ny W z
Latch Instruction Temp. Reg Temp. Reg
Decoder and 5 =
Machine i S| Reg Reg
Cycle = D 3
Encoding D1 Reg Reg
2 H L
=) Reg Reg
o
o Stack Pointer
Program Counter
. | Incrementer/Decrementer
Dec_|ma Address Latch
Adjust
Timing and Control -
Data Bus Intermupt Hold Walit Address Buffer
WRITE Control Control Cortrol Control ~ Sync  Clocks |
l l l AD-ALS
AR DHEN INT INTE  Hold Hold wait Ready sync Phl Ph2  Reset Address Hus

Ak
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ATWWIANT: 1974

Altair 8800

irsagpaniasasdauyana avneiutge KIT daadesirlillsenauies

I Bill Gates waz Paul Allen leidaulusunsuudanisn BASIC §wsuia3as ALTAIR
@an1 Roberts Vlﬁ%ﬂﬁﬂ%aaagumm:ﬂaﬂﬂ%'uﬂgﬂﬂmﬂmf: wazdaunfieansn 4 esou

fa 8K BASIC, Extended BASIC, Extended ROM BASIC, Disk BASIC.

sanalW Bill Gates fasWnnsi3ouann Harvard uaalUasussn Microsoft

TUsunsuutanis BASIC 1w software ivinselalwiy Microsoft 33l MS-DOS

Ed Roberts

Altair 8K BASIC
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ATWWIANT: 1974

Motorola MC 6800

6800 fululas Inswaosvuia 8 da Nihaualousssu lnszauden
A = 1 Y a A c&'ﬂl 9 [ 1 = [

Ao 5 v gannvesduanouideslduseau liaresnude 3 szau
5095UMUeANT109 64KB hauiianuss 1 MHz fleuldauly

INS0IAANRU

Processor
Control

DBE TSC BA Halt | Reset

NM
Accumulator A | Accumulator B
Index Register

M C6800 Stack Pointer

Program Counter
[hlrfufz]v]c

P IE  1 1d |

) ) R/IW  VMA +5V @2 Reset
8-Bit 16-Bit

Data Address Bus
Bus Bus Control

o1

@2




AIWWINT: 1975

MOS Technology 6502

MOS 6502 J'lulas Insamedvnia 8 Ta wannlaefufivendisenuinin Motorola

Tagoonuuulimshau lidudeu
9
s naziismgn Taedesia 13ganidnguia 6800 way 8080 fuiey 6 11 Jagn

o Y 9 a g 9 9 ~ 1
u"liJ"IGl"])'ﬁiNﬂﬂlI‘W’JLGI’EJiﬁ’)uuﬂﬂai"]f\ﬂuﬁnJTJ"I‘L!’EJﬂ‘WfﬂfJ?L!

MOS 6502 sesiunuaeanus 64kB anudimsvan 1IMHz - 3 MHz uasii 56 dds

Home computers and video game consoles using the 6502 or its variants

Applelle Atari 2600 Atari 5200 Atari 7800

Acorn Atom Acorn Electron Apple | Applell

/ = .
\’/ ‘ \ 5.} - ;%@/
: i o
Atari 800 Atar Lymx BBC Master BBC Micro Commodore PET Commadore VIC-20 Commodore 64 Commodore 128
- 2 - —
= | N ==
—
Family Computer Nintendo Entertainment Chio Scientific Orao Qric-1 QOric Atmos Tamagotchi digital pet[EB] TurboGrafx-16
(Famicom) Systemn Challenger 4P
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ATWWIANT:

1976

Steve Wozniak completes the Apple-1

CLLLELCEERUREERERETEE R ERE AR LI DT

e

\ DANGZ-AN0OVE

anovyds  fa
i

Operating system System monitor

CPU MOS 6502 @ 1 MHz

Memory 4 KB of RAM standard

expandable to 8 KB or 48 KB using expansion cards
256 B of ROM

Storage 456 KB

Graphics 40x24 characters, hardware-implemented
scrolling




AMAUINT:

1977 - 1980

My

w
s i

N

APPLE Il

ENDLICH ANGEKOMMEN
ATARI PERSONAL COMPUTER SYSTEM

ATARI

'Computersﬁ:srpeople.

Commodore the VIC-20

Atari Model 400 and 800

Sinclair ZX80
ne:=

6502AD
4585 S
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ATWWIANT: 1979

Intel 8086

Max. CPU clock rate 5 MHz to 10 MHz
Data width 16 bits
Address width 20 bits

Intel 8086 registers

1111011 1110000000 0 0 0 0.
98 76 5432109876454 3z 1 pdlhipostion

Main registers

AH AL AX (primary accumulator)
BH BL BX (base, accumulatar)
CH CL CX (counter, accumulator)
H DL DX (accumulator, extended acc)
Index registers
gooo Sl Source Incex
gooo o] Destination Index
gooo BP Base Pointer
gooo SP Stack Paoirter
Program counter
gooo P Inztruction Pairter

Segment registers

[ 0000 Code Segment
Ds 0000 Dsta Seoment

ES 0000 Extra Segment
55 0000 Stack Segment

Status register
- - - -0D |1 TEZ-A-F - CFlags
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ATWWIANT: 1979

Intel 8086

Max. CPU clock rate 5 MHz to 10 MHz
Data width 16 bits
Address width 20 bits

Inte| 8086 registers

T 10 1 1 100 0.0 0,00 0 0 0 epa. .
9878443210808 76543 2 1 0bitposton

Main registers

AH AL AX (primary accumulstor)
BH BL BX (base, accumulator)
CH CL CX (counter, scoumulstor)
DH DL DX (mccumulstor, extended acc)
Index registers
oooo =l Source Index
I n te I 8 O 8 8 ooon u] Destination Index
oooo BP Base Pointer
oooo =P Stack Poirter

Program counter

oooo IP Instruction Pointer
Max. CPU clock rate 5 MHz to 16 MHz Segment registers
) 0000 Code Segment
Data Wldth 8 bItS 3 D000 Data Segment

. . E= 0000 Extra Segment
Address width 20 bits s — PR
Status register
-2 Dl TS E- A - P - CFlags
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ATWWIANT: 1979

Motorola 68000

Data width 16 bits
Address width 24 bits

Usz@Ansningendn Intel 8086, Intel 8088 usinsAnganan uazlaiiigu 8 bit data width
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AMAUINT: 1980 - 1981

Project Chess

IBM sanuauausnlusiiiaWiunasaapaniamasaauyana
dl Y o Y@ Qi = N
N WU LA L5 NG ARIABNLWIN NN TBAN L

- open architecture (gunsnfdaunanaldsaniuls)

- non-proprietary components (luldmuaauni
nssu@nalannzans IBM)

William Lowe - non-proprietary software
NAAAAN U IWENUNTN Laz TUsunsu
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ATWWIANT: 1980 - 1981

William Lowe

Bill Gates Tim Paterson

- 6-DOS gﬂm%’wﬁu‘lmﬂ Tim Paterson ufl 1980 lasidsuuuuanainszuuliisinig CP/M fivneuuu CPU 8080/8085
ATNNTOYINULIU 8086 L6t

- Microsoft deav3 86-DOS 1/anel 1980

- #uil 1981 Microsoft 41a Tim Paterson hunlfulzs 86-DOS Ishinenuriu 8088 (jusiangnaes 8086) degn IBM Idlunns
Wi IBM PC XT

- daned 1981 Microsoft 2e 86-DOS s uazitlaeudedlu PC DOS 1.0
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ATWWIANT: 1982

IBM Personal Computer (PC)

1]l
]

[ LLL
” ,,’,”

i

Operating system
IBM BASIC / PCDOS 1.0

CP/M-86 2 _ e mj;ha:;xm'
UCSD p-System el el e i -

CPU Intel 8088 @ 4.77 MHz

Memory 16 kB — 640 kB

Sound PC speaker 1-channel square-wave/1-bit

digital (PWM-capable)
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ATWWIANT:

1982

\

iy

Display

IBM Personal Computer (PC)

BASIC Rom BIOS

Microsoft /0 IBM

Processor, Coprocessor
AMD, Intel

Intel

RAM
NEC,Intel

g
=14

R T
3 ALL RIGHTS RESERVED : L
&g T
y e LD s
6/ SYSTEM BOARD
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AIWWINT:

1983

Reverse Polith |

~Four Funckion

Show Registers
<'Hide Regitters

| AB2% blacks Free out

]

Erpity Foders 1

zlelolo
elololo)
sHolololok
IDDD(].
Na e

Apple LISA

CPU Motorola 68000 @ 5 MHz

Ndawmnsad iUy Gui adeiu Xerox ALTO
suns uazliil software
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AIWWINT: 1984

Apple Macintosh

CPU Motorola 68000 @ 5 MHz

Nadawmnsiar iUy Gui adneiu Xerox ALTO
s uns uazlii software

CPU Motorola 68000 @ 7.8336 MHz (6 MHz
effectively)[5]

Memory 128 KB RAM (built-in)

Display 9in (23 cm) monochrome, 512 x 342

dsz@nsnmnisvineuganan IBM PC XT weneld Microprocessor aas Motorola nilsyansninanda Intel 8088

Apple lsviausaniu Microsoft iiawmun Application s 9dmiuiasas Macintosh
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AIWWINT: 1984

IBM Personal Computer/AT (PC/AT)

T\
i AMD

IBM SIMENS

Operating system [IBM PC DOS 3.0+,0S/2 1.x,PC/IX 1.1,IBM & SCO Xenix,Windows 1.0-3.0
CPU Intel 80286 @ 6 and 8 MHz

Memory 256 KB~ 16 MB
Storage 20 MB hard drive, 1.2 MB HD, 5.25” (135 mm) floppy drive
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ATWWIANT:

1982

I

BIOS
IBM

IBM Personal Computer (PC)

BASIC Rom

Microsoft
/O

Processor, Coprocessor
AMD, Intel

Intel

.
& NO COPYING PERMITTED

Y

L3 AL RIGHTS RESERVED
® oo

1 -

RAM
NEC,Intel
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AIWWINT:

1984

First-generation PC workalikes by IBM competitors

First-generation PC workalikes by IBM competitors

_ Max Floppy disk
Computer name Manufacturer Date introduced CPU clock rate B Hotable features
RAM capacity
X X Canadian, licensed but never sold
Hyperion [Cynalogic Jan 19583 G055 477 MHz G40 KB 20 KB
by Commodore
o Oliwetti, marketed by 1983 (ATAT 6300 & MHz (later 360 KB (later true IBM compatible; optional
Clivetti M24/ATET 5300 8088 B40 KB )
ATET June 1984 10 MHz) T20 KB) Ed0:400 color graphics
i i optional § color 640x255 graphics,
Fenith Z-100 Fenith Data Systems | June 15952 50558 | 4.77 MHz TEE KB 360 KB )
external 8" floppy drives
270 KB (later o
HP-150 Herwelett-Packard Moy 1983 8088 | 8MHz G40 KB 10 K primitive touchscreen
Compag Portable Compag Jan 1953 G055 477 WHz G40 KB 360 KB zold &= atrue [BM compatible
Compag Deskpro Compag 1954 G056 & MHZ G40 KB 360 KB =old &= true [BM KT compatible
Colutnbiz Dats true IBM compatible, credited as first
WPC 1600 June 1982 8088 | 4.77 MHz E40 KB 360 KB
Products PC clone
X T50x352 mono graphics first 5056
Eagle PC /1600 series | Eagle Computer 1952 G056 477 MHz G40 KB 360 KB &
Tl Professzionsl X
Texas Instruments Jan 1983 8088 5 MHz 25E KB 320 KB T20:300 color graphics
Compter
. Digital Eqquipment 132x24 text mode, 8055 and Z50
DEC Rainbow ) 1982 50558 | 4.81 MHz TGS KB 400 KB
Corporation CPU=
Wang PC Wang Laboratories Aug 1935 G056 & MHZ S12 KB 360 KB G00:300 mono graphics
360 KB (later E40:200 § color graphics (R, G, B
MBC-550 Sanyo 1982 8055 | 36MHZ 256 KB )
T20 KB) hitplanes)
X X G00x400 mono graphics, 132x30
Apricat PC Apricot Computers late 1953 G056 477 MHz TGS KB 720 KB
text mode
X keyboard had palm restz 16
TS-1603 Televiden Apr 1983 8088 | 4.77 MHz 256 KB TIT KB ) o
function key s, built-in modem
X redefinable character set, optional
Tandy 2000 Tandy Corporation Sept 1983 80186 |5 MHZ TEG KB 720 KB

G40x400 §-color or mono graphics

lailgnnia3asazsulusunsavas IBM PC laauysal 100%

Compaq Portable
100% PC-compatable

seuLlfiRnnTIes IBM

o e AQ® Parsonal C:
MS.-DOS 5588 Vasion 11z

283 COMPAQ Eorputer Conpsavsn - AR

szuulfjimniszes Microsoft
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ATWWIANT: 1985

= Na=00% Executive rite - README .DOC .
File Uiew Special File Edit Search Windows 1.0
= = — — Character Paragraph
" % . :\D E ‘= Docunent
.;.x ﬂﬂlﬂ Aniemation shoul®
" i 1 f-':':"ﬂ -’-lilill.'. ) =] o o a 1
. % " BUIL 'E.?ﬁ?mtlu"{dﬂf Adendum en naumien Ul menu dwsuizanisunsusing
f CALE o
. . Enlﬁg E Version 1.8 mauuu MS-DOS
- - A - .r I . o . .
. Cen.0  Copyright @ 1985, Microseft Corp. [TO-ETHESE Tdsasdu Multi-tasking

[Titd: frly (o et

B Reeers g
Game Skill CEA. @ birfiguradion a3 &

CITd - hure change the
CLIP Disk Space Free: J0EXGE o of e WL

E!._E Hemory Free: 103K e
CORTROL.EXE  EGAWOMO.GRE  HPL

COURA. FOH EGANOMOD.LED 1

COURB. FOM EMH.AT JOVN  RUNKING BATCH | BAT) FILE

¥ you nem & shandard applics
COURL..FON EM.FL KER should cresis & FIF fle for the &

- [

veuuu real addressing mode

HE DDS Executivg

File lUiew Special
0 —— h[— el 0 —— F:HE-005_4 WHIHTHE

LErs

[N ETN HFUEHED . FRE

CALC .CHC
CALEHDAR_EXE
LNEOFINF_FXEE
CLIPDRD .CHC
CLOCK.ERE
LIIHITRIN _FXF
COURA.FOH
COURE.TOH
BOTHIS . TST
HELUM_FHIIH
NCLYD.FOH
HODERH.TOH
HEDN& _FEF
HOTLPALD .CHE
MAlHT.ERE
FENETILF WL
RCADAC.THT

RONAH.FON
SCRIPT_rOH
HEIFRE CFEF
TCRMIMAL .CHC
THERA _TOH
THEEH _FlIN
WIN.COM

WIH. IHI
WIH1@d_ BIH
WINTHH NN
WINOL AP . GRD
WINHOL AP 190
W1k FEF
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AMAUINT:

1990

=|C|03kl -]- '=-| Program Manager
Settings File Options Window Help
Main
[=] =
. /< ‘i ‘* E =
T File Manager  Control Panel  Print Manager  Clipboard D05 Prompt

i

Accessories

v

Game

Windows Setup
Wiike Paintbrush Terminal
= File Manager [+]= @ |gg| =
File Disk Tree Yiew Options il C Cﬁ
ﬂinduw ﬂﬂlp rarne Alendar AlCUlator
Dire
Bl =c [0
CAWINDOWS
=y -
FaSETUP = CAWIND
& WINDOWS [l ==l
i [SYSTEM]
EQ[TEMP]

«[ 1

Selected 1 file[s] [0 bytes] out of 76

Windows 3.0

dusruudfimnisiaeanysal

n19uuu MS-DOS

Multi-tasking
70950 Networking
Huguaalnemsezas MacOS




AMAUINT:

1985 - 1990

NeXT Cube

ighest perfol wailable across the $15 billion software base
iRMX®

rmance a
ystem /386, Xenix™ and iRMX® aperating system applications.
B

Intel 80486 (32bits)

Microprocessor finsynanufitudauiuizas o
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AIWWINT: 1984

Stanford MIPS

Microprocessor fimswmunlinaududauiu dadsaazau
Wl lasaLne TR ANAS
John Hennessy asmunanitdnanssy Microprocessor aiuun

Tnafmdaiaomnn uiiduddeiildiion
5andn Reduced Instruction set Computer (RISC)

MIPS (Microprocessor without Interlocked Pipelined Stages)

John L. Hennessy
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ATWWIANT: 1987

Acorn Archimedes

_ o ¥
1% Microprocessor LUl RISC ANWIIHNLD9
%221 Acorn RISC Machine

Operating system RISC OS or RISC iX
CPU ARM
nantae VLS| soawmalulas 3pm Memory 512 KB—-16 MB

1 { a [~ Aa o
Aad WHWNNBanuwuUZNlawanaanatdwy3¥n Advanced RISC Machines (ARM)
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ATWWIANT: 1991

[ T ) e ey

o

Nisi e

il

Difference Engine 2121 Babbage
ﬂ‘?ﬁ%ﬂgq LLﬂzBi']Uﬂ']’iVlﬂﬂ’ﬂ‘Ll

WUMUlaase sunlaaanwuuld
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ATWWIANT:

1992

DTG
FrEEERE LTI

4

T T R AT
il S e
PR \

Apple Newton

panfiawasuuy PDA wiraswsnaas Apple
Tiineilszananaaas ARM wazaireing VLSI
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ATWWIANT: 1993

Intel's Pentium microprocessor

AT s Superscalar architecture (pipelines)
; ; intel. | 64-bit e?<ternal databus
' pentium~ | Separation of code and data caches
B Faster floating-point unit
Virtualized interrupt
Branch prediction

PC sasusniild Intel Pentium Aa HP Netserver LM
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AMAUINT: 1997

PalmPilot

S g CPU Motorola 68328 processor at 16 MHz

Memory 512 KB (Personal) or 1024 KB (Professional) built in
Display 160x160 pixel monochrome touchscreen LCD
Input Graffiti input zone

Camera None

Connectivity Palm Desktop software through RS-232
Power  2x AAA Batteries
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ATWWIANT: 2005

Arduino

CPU
Atmel AVR (8-bit)

The first Arduino
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AUINII:

2007

The first Iphone

Operating system

Original: iPhone OS 1.0

Last: iPhone 0S 3.1.3

Released February 2, 2010; 11 years ago

CPU Samsung 32-bit RISC ARM 1176JZ(F)-S
v1.0[3] 620 MHz

Underclocked to 412 MHz[4]

GPU PowerVR MBX Lite 3D GPU[5]
Memory 128 MB eDRAM|6]

Storage 4, 8, or 16 GB flash memory




AIWWINT:

2012

SoC is a Broadcom BCM2835

LCD

Samsung K4P2GI24ED
G- kit DR.AM ARMT1FEJZF-Z
Stacked BGO ARM Proceszor Core
OpenGL-ES1.1/2.0
YideoCore GFLU
HC Yideo Encoder f Decoder r':ﬂ%? 1 |
(o JHf use 10800 cal
H264, MPEGZ, JPEG PALS
Encoder [/ Decoder MTSC
H SFl
10600
Graphics Acceleratar HOml
Codec
YideaCaore 1 WideaCare 2
il
v =
=TI
Camera MPI I
Cs1i ISP FLLs =DIo
T . T
m Crystal
20 MegaPixel S0 hlemory
@ 220MPSec

Raspberry PI
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AMAUINT: 2015

Apple Watch

RAM: 512 MiB

BCM4334 Wi-Fi chip from Broadcom

NAND size: 8 GiB; roughly 2 GB are for songs and 75
MB for photos.

Display: Retina.

Screen: Sapphire crystal (Apple Watch and Apple
Watch Edition) or Strengthened lon-X glass (Apple
Watch Sport)

Compatibility: iOS 8.2 or later running on an iPhone 5
or newer
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ATWWIANT:

System on Chip

Integrated Circuit

]

Transistor

Electrical

Mechanical
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