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Some Core Ideas

* Mechanical process
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Some Core Ideas

+ Digital logic
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Some Core Ideas

e Algorithm

Doron Swade



Some Core Ideas

Systems architecture
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Some Core Ideas

* Software and umiversality
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Some Core Ideas

* Internal stored program
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Charles Babbage (1791-1871), by Claudet, 1847-51
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Difference Engine No. 1, 1832
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Difference Engine No. 2: Figure Wheel Columns
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Calculating Wheels, DE1
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Difference Engine No. 2, Addition and Carriage, c. 1847
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Analytical Engine, Plan 25, 1840




Thomas de Colmar Arithmometer

Johann Muller s Universal Calculator, 1784
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Portrait of J. M. Jacquard , c. 1839

Jacquard Loom
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Ada Lovelace, by A. E. Chalon, 1838
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Analytical Engine Card Reader, Meccano by Tim Robinson

36

Doron Swade



Mechanical Notation, DE2 (BAB A 171)

Doron Swade



T =y ik el el 4 TR 0 eEra——

' 2p

.

e i e e S S B —

| NGucfeing 464

25 J.’J;I/l{d'

| 2

i

1
B —— — e S S— (1 — — - ——— e —

- e el

——— e

s < v
NI S

&

e s e ————

f!dﬁfﬁfw

L

NN AR

w owmaw bR .

r—

ﬂ# IIIQIITNIY

NNTTENSRIITIR Y

Doron Swade




a%ﬂﬂ? {;é"ﬁézifﬁ? %?(

& ol Vise N, Nod |

Babbage’s Mechanical Notation

Doron Swade




'RIVER DIAGRAM

CALCULATION

ELECTRONIC INFO AGE

COMMUNICATION

PRE HISTORY BABBAGE HOLLERITH ELECTRIC TUBES SEMI-CONDUCTOR
MECHANICAL ELECTROMECHANICAL ELECTRONIC

Doron Swade



40

Doron Swade



Lr—7

g

=
pu——}

R

ngmﬁ%*ﬂ
Ve

i
abhe
CLLLTET T

SN

—

—

£r

:
;:"i"Eﬁﬁgggisi".";{:'f

|
4
§

ole
- s | . 0 P .
1111111117117

—
=
-

E--rii

|

. o e -,

[

JEg

Ti.
BR BB
Fres

=33
:

a

i

Pk

L] ¥ ¥ & "3 & . - a | W Y
R SN AW AW LI AR AR W T N W A W FV TR FE TV W SV I W JW oW L8 . N W LY O W .
= -

"5

.

e .
B owe ! o B B oew! we B PR 0wl w D B Ih‘lll'ﬂ
———
|

r

£ e =t L
o ["AII™ P - o g ) - T | o = .
-]I f | | .:If. - :ﬂl; : | - . ‘z f?ﬁ{ 1

R
4

s el RO

LT WU WU W WM WT NS

e STy T I ST e T S

= | '
= ¥
1 L L :|
| ! r "
. 1
\ | i
| | J
# L ¥ 1
11 P, , W o . | :
- | . o # I
- . . -
T %
.

'_1 u.
-

h -

L]
- i —— g —. - —— _.-.'.-__.r-m r G —. - 1.- _"'_f-' =
'-._. [ — - - [R— ' - —_— - a
-

—

Doron Swade



42

Doron Swade



—

w:__.___..:.. "
.mu.ﬁr.-.-__-._ I
. P v

kbbbl

1 .
I.I_I_IJ.I.].-..l..I..._l....l..-IIT].l-.

——
e, Bu Mg = i e B e e e |

L g I.l_l_.ll.F'........II.'-III'III-.

cv e =32333449%93343493 3 I¢dde

o N N H_ r l!.l.ﬂ, Iul..,ﬂll.-..ﬂ-qil‘il.

i1 H_.._

_aan H_men_;.,_%ﬁ

O e @ e

e = |I..II-.|I....|r

J RH

3w -ium_ﬁu% i

..mdLm-ﬁaJaau*u44u~4«

rTarErES ' u&&

TT 111 A.ﬁhdﬁ#._zJ#Mnﬁ T -~
' A EEFEFEEEE R Y |
- -11111‘\!!!!1\l1l‘1|l.

-

Difference Engine No. 2, London 2005

Doron Swade



LA

W
Ly
"‘i".
’

Doron Swade



Doron Swade

45



Doron Swade

46



Doron Swade

47/



Doron Swade

48



Doron Swade

49



X
S
~
3
S
O
&
=
S
S
S

S
T
=
iy



Doron Swade

50



Doron Swade

o1



Doron Swade

52



'RIVER DIAGRAM

CALCULATION

ELECTRONIC INFO AGE

COMMUNICATION

PRE HISTORY BABBAGE HOLLERITH ELECTRIC TUBES SEMI-CONDUCTOR
MECHANICAL ELECTROMECHANICAL ELECTRONIC

Doron Swade



i ;_}T i L i L [ 1.: i
i 11 ] 1 : &l ] i
o | b~ " ; l ad '
i 3 Ii B . f M | i 1] i,
1 I .:: |:’_|r - .n! . | =
g " Rl | i al 1B = il
f : .| t'l |I -_' |.-L .]‘ j.l+.1 =N
|34 | 5 s el M= S -
-1 oa (e s B i BT FIE N
I - - o ] :
f " : Ll ™ Wy A al v 4l Y
i = i’ L § | 1 -l Lx
=1 o Ay s | 2F | S A B
s 0 i ‘1:" wi ¥ o Il.|]_ 1
l i pria 1 r al E--q.' 1 “,
- s .l - [ | "wed | B i
i a 1 | 1 ::-l..." - j': fag Lo 1.1
El:E Sl Hhd e S
i | i | ey + -1k -y -l e
i, § -1 Sy 1 |hi Wl | TS W Efp o o I Ak
i | o, e S | =l o “"i‘?' :
1 : vt | ey ) -wet | PE- i & ML
p = | =] - e Bi=® =han
: 0 e AL e B iR

i TN T e o= TR B =i h--rll:il

lhﬂﬁMﬂHHﬂh
HllIﬁuﬂilliﬁs'||ﬁiiiui|iiiuiﬁr'? i

»
& @

d — = | ot
| | I.____ . =l ' e il | g
= A - ‘ ~ - 1 .
& L 1.1 .'q;;.'
, T .
-l
o - -
L— : e -
CA Y TP — — e e

Babbage's DE2, designed 1847-9

PLIVEVRVHOE q
ﬂﬂlﬂll'. ;
aBlulllgl

Hollerith Tabulator and Sorter

Val,

Lxll l ] - N Py B‘l

EsTaBLisaen 1545

-_Eﬁiﬁ'.

i/
777/

i

/11
71

L,
v

/

i?

/"’
v

[lﬂ-{l"l]

THE NEW EEHEUB OF THE UNITED STATES—THE ELECTRICAL ENUMERATING MECHANISM.—([See page 132.]

© 1890 SCIENTIFIC AMERICAN, INC.

Scientific American, Aug. 30 1890

i
oo |

A WEEKLY JOURNAL OF PRACTIC I0AL INFORMATION, ART, SCLENCE, MECHANICS CHEMISTRY, AND MANUFACTURES,
NEW YORK, AU{TU“%” 30, 1890,

A YEAR.

WEEELY.




'RIVER DIAGRAM

CALCULATION

ELECTRONIC INFO AGE

COMMUNICATION

PRE HISTORY BABBAGE HOLLERITH ELECTRIC TUBES SEMI-CONDUCTOR
MECHANICAL ELECTROMECHANICAL ELECTRONIC

Doron Swade



Curta Calculator, 1948 -



