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Binary Bits to Assembly

AdogBBeaa
agaasa|m
Aagganaa3
aoganaa’
AogdBnaas
aogaBaac
SISEIsIElililg
agaaani1
aoagaae1y
a0 6
aggaaa19
A0ganan/1B
aga8ae1D
aogaa|F
Aggaaa22
a08ana2s

push
mou
mouzZ X%
pop
mouzZ X%
lea
add
=hl
add
shr
<ub
<hr
add
<hr
mouzZ %
retn

ebp

ebp, esp

ecx, [ebp+arg_#8]
ebp

dx, cl

eax, [edx+edx]
eax, edx

eax, ?

eax, edx

eax, 8

cl, al

cl, 1

al, cl

al, &

eax, al
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Assembly to Languages
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Languages to More

Languages

FonmaCooyr Scratch
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Machines
that Count



Abacus (2700-2300 BC)
Lol




lide Rule (17t century)
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Charles Babbage




Difference Engine (1832)




Analytical Engine (1834)




Ada Lovelace




Theory of
Computers
and
Computation



George Boole




Boolean Algebra (1847)

TABLE 1-1 Basic Identities of Boolean Algebra

1) x+0=x 2 x-0=0

B)x+1=1 4) x-1=x

G)x+x=x 6) x-x=x
DHx+x'=1 8) x-x'=0

@) x+y=y+x (10) xy = yx

A) x+(y+2)=@x+y)+z (12) x(yz) = (xy)z

(13) x(y +2) =xy + x2 (14) x +yx = (x + y)(x + 2)
(15) (x +y)' =xy’ (16) (xy)' =x" + y'

(17) (x')" =x




Lambda Calculus (1930s)

(Ay.Az.y) 2z —  Ax.z
(y) > (@) >y)z — () >z



Turing Machines (193

B Offset pnnt raised for a “mark”
eraser —

electnc eve lookng ? - Eraser
al tape WU&* Vj '& ‘ :L Offset-panting + eraser rotles
__-" r‘F: 2 (E‘l‘- Tractor roller
:“ e,
tractor hole 1 —lmﬁﬂﬂhfdff - ‘W,_TAPE
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3 — - \ \ ——mark on lape —blank square
T:ac‘lor (Pnnt -~ \ rmgm] Y mark in process of erasure
\mator ) { motor S W o Y
4 T4 “_ T/ “—HEAD
[ L i e
3
( scanned Qurrent Current Current
NG % symbol TABLE |s2ea sate B date C
“~_ Y Print, Erase W
Nz -4l Lef Right Wrte Move Next| Wate Move Next | Wite Move Next
' g symbol tape state | symbdl lape  Sate [symbal tape  date
tape symbal 15 0 1 R B 1 L A 1 L B
; ape symbal 15 1 1 L Cc 1 ] B 1 N HALT
Control unit

A fanciful mechanical Turing machine's TAPE and HEAD. The TABLE instructions might be on another
"read only" tape, or perhaps on punch-cards. Usually a "finite state machine" is the model for the TABLE.




Alan Turing
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Towards
Modern
Computers



Relays
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Z3 (1941)
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Grace Hopper




Vacuum Tube (1910)
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ENIAC (1946)
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Ballistics Equations
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ransistor (194

¢ first transiston

m\cl_'o_.\;ctron\cs group A replica of T
invented at Bell Labs,
wer 23, 1941

0 Decem!
' anm e 50 Years and Counting...




John Bardeen, William
Shockley, and Walter
Brittain
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Transistor Computer
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The Cards
with the
Holes



Joseph Marie Jacquard




Jacquard Loom (1801)







Census I\/Iachme (1890)
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Herman Hollerith







Towards
Modern
Languages



FORTRAN (1950s)




Fortran “Hello World”

FORTRAN IV WAS ONE OF THE FIRST PROGRAMMING
LANGUAGES TO SUPPORT SOURCE COMMENTS

WRITE (6,7)
7 FORMAT (13H HELLO, WORLD)
STOP

END



Fran Allen




Lisp (1958)

Hsp1s
]
. |
LISP 15 OVER HALFA | | T WONDER IF THECY(LES THESE ARE YOUR
CENTWRY QLD AND T &L CONTWUE FOREVER. FATHER'S PRRENTHESES
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Lisp Program

(defun factorial (N)
"Compute the factorial of N.%W
(1£f (= N 1)
1
(* N (factorial (= N 1)))))



Lisp Machines (1980s)




IBM 440 (1962)




Punch Cards




Programma 101 (1965)




Programma Simulator

~Files Editor
message
A ‘ type instructions or load a program
program listing
program name :
— 1 program by M.Galeott A auto
prime Iactors. e - : ' comment
3 2 Compute Prime Factori :
e = e switch
3 Start V & enter N
- Press Start/Stop
load program s e
= A W clear
3 B/ W step
save program 7 S enter value N to che:s
g F <M store N insert
9 B <M results of N/divisor step
Load and Convert 10 A/ <M begin literal
alternate format .prg 11 R/ S
12 R 3 review
number to code 13 R S backword
14 R 5
i5 R 3 y review
encode number to 18 R S 1) forward
M




C (1969)




C “Hello World”

main () {
printf ("hello world");



uly 3, 1969
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Smalltalk (19705)

SMALLIALK-80

THE LANGAIAGE AND ITS MPLEMENIATION l ¢
L -

Adele Godbeng and David Robson



Smalltalk Syntax

'/ "a number®

Sz "a character™

'colourless 1deas sleep furiously' "a
string"®

# (#tom #dick #harry) "an array of 3
components™

#(# one 'should shower at least' 3 'times a
week')



CLU (1970s)

Jordasy Naoum (£d)

CLU (programming
language)

Programming language, Massachusetts
Institute of Technology, Barbara Jane Liskov

Duc




ML (1970s)

fun append (xs, ys) =
it null xs
then ys
else (hd xs):: append (tl xs, ys)

fun map (f, xs) =
case xs of
[] = []
| X 22 xs' = (F x)::(map (f, xs"))

a = map (increment, [4,8,12,16])
b =map (hd, [[8,6],[7,5]1,[3,0,9]11)
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Javascript (1995)

JavaScript



Swift (2014)




My Research:
The Jeeves Language
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You have no friends in
this location.




Parting
Thoughts



Existing Ideas shape
programming

TABLE 1-1 Basic Identities of Boolean Algebra

D x+0=x 2) x-0=0

B)x+1=1 4) x-1=x

G)x+x=x 6) x-x=x
NHx+x'=1 8 x-x'=0

@ x+y=y+x (10) xy = yx

A x+(y+2)=@x+y)+z (12) x(y2) = (xy)z

13) x(y+z)=xy + x=z (14) x +yx = (x + y)(x + 2)
(15) (x +y)' = x"y’ (16) (xy)' =x" +y’

(17) (x)' =x

Ay Az.y) 2z —  Ax.z
> (x) >y) z — (xr) >z




Existing hardware
shapes programming




Many women have
shaped programming




You can shape
programming




