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Introduction to Programming
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17t century computer

*The term "computer”, in use from the
early 17th century , meant "one who
computes"”: a person performing
mathematical calculations

Computer Room

@m 4 <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.
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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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Difference Engine
1822
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Charles Babbage proposed

the use of a "difference
engine" machine to perform
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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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designed to tabulate polynomial functions. The name derives from the method of divided differences, a way to interpolate or tabulate functions by using a small set of polynomial coefficients. Most mathematical functions commonly used by engineers, scientists and navigators, including logarithmic and trigonometric functions, can be approximated by polynomials, so a difference engine can compute many useful tables of numbers.

 government was interested in economically produced tables, not the engine itself 
Babbage had moved on to an analytical engine. By developing something better


Jacquard Loom
1801

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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designed to tabulate polynomial functions. The name derives from the method of divided differences, a way to interpolate or tabulate functions by using a small set of polynomial coefficients. Most mathematical functions commonly used by engineers, scientists and navigators, including logarithmic and trigonometric functions, can be approximated by polynomials, so a difference engine can compute many useful tables of numbers.

 government was interested in economically produced tables, not the engine itself 
Babbage had moved on to an analytical engine. By developing something better
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1936 Turing Machine
A Turing machine is a
hypothetical device that
manipulates symbols on a strip

of tape according to a table of
rules.

Finite automata -Bombe Machine
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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.
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Image courtesy of Computer History Museum
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Replacing a bad tube meant checking among ENTAC's 19,000 pos

sibilites completed until the war had

ENIAC
1946

The Harvard Mark-1I was
a big machine, but it didn't
even come close to the size
of the Electronic Numerical

Integrator And Calculator or
ENIAC (pictured). Weighing
in at nearly 50 tons, the
ENIAC was designed to help
with the World War II effort.
Unfortunately, it was not

already ended.

Image source: Wikimedia Commons
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In the 1940s, Howard Aiken (1900-73), a Harvard University mathematician, created what is usually considered the first digital computer. This machine was constructed from mechanical adding machine parts. The instruction sequence to be used to solve a problem was fed into the machine on a roll of punched paper tape, rather than being stored in the computer. In 1945, however, a computer with program storage was built, based on the concepts of the Hungarian-American mathematician John von Neumann. The instructions were stored within a so-called memory, freeing the computer from the speed limitations of the paper tape reader during execution and permitting problems to be solved without rewiring the computer. 

The rapidly advancing field of electronics led to construction of the first all-electronic computer in 1946 at the University of Pennsylvania by the American engineer John Presper Eckert, Jr.. (1919- ) and the American physicist John William Mauchly (1907-80). (Another American physicist, John Vincent Atanasoff, later successfully claimed that certain basic techniques he had developed were used in this computer.) Called ENIAC, for Electronic Numerical Integrator And Computer, the device contained 18,000 vacuum tubes and had a speed of several hundred multiplications per minute. Its program was wired into the processor and had to be manually altered. 


EDVAC PROGRAMMER
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BYTE CODE


APOLLO MISSION

PROGRAMMER: MARGARET HAMILTON
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Y . ' 9 Y
MEIVISENNNH O ABNUA (Assembly) Tlsunsun lsudaniviil
< A = I 4
WU IH UGN LOFIBNUADT (Assembler)
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mov ah,02
mov dl,49
int 21
mov dl,03 :
int 21 m——) Assembler =) N9LATEN
mov dl,55
int 21
mov ah,4c
int 21
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Fortran, ALGOL, COBOL, BASIC, Pascal, C, Go
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Interpreter

22



v J
NITUIUNAU: Programming paradigm

.

Machine code

mov ah,02
mov dl,49
int 21
mov dl,03
int 21
mov dl,55
int 21
mov ah,4c
int 21

v

Procedural languages

Object-oriented programming

?

23



Procedural languages

A=4
B=1 — | DATA
C=1

B

IFC>ATHEN GOTO L2
GOTO L1
L2: PRINT B

LOGIC

24



Procedural languages

A=4 mov ah, 02
B=1 — [PATA mov dl, 49
C=1 _ int 21
11:B=B * C - mov dl, 03

int 21
C=C+1 mov dl, 55
IFC>ATHEN GOTO L2 — ||0cIc int 21
GOTO L1 mov ah, 4c
L2: PRINT B B nt 2t

25



Attrbute 1 Procedural languages

redvalue(1) = 40
greenvalue(1) = 10

bluevalue(1) =0 END SUB ' PaintIndicatorLights
' Attribute 2 " current MandY value to screen SUB PaintLitemodelndicator
redvalue(2) = 50 ' coordinates and store that in _
greenvalue(2) = 15 'C2. IF litemodel = 0 THEN LINE (6, 304)-(24,317), 14, B: LIN
bluevalue(2) =0 x = C1' Shift the value of C1 to X so that it may be maintained. _
y = C2 ' Shift the value of C2 to Y so that it may be maintained. IF litemodel = 1 THEN LINE (38, 304)-(63, 317), 14, B: LI
" Attribute 3 FOR n =1TO count ' Begin the iterations of the Mandelbrot o )
redvalue(3) = 50 ' equation. END SUB ' PaintLitemodelndicator
greenvalue(3) = 20 x1=x*x-y*y+Cl'Calculate the X value and store it _ _
bluevalue(3) =0 Yin x1. SUB PaintMainGraphic
yl=2*x*y+C2 'Calculate the Y value and store it )
" Attribute 4 “inyl. 'Plcture:' Plus .
redvalue(4) = 50 r=x1%*x1+yl*yl 'Calculate the distance from the by Chris Howie
greenvalue(4) = 25 ' origin. '1998,1999 Crazy Computers
bluevalue(4) =0 IF r>4 THEN GOTO skipman ' If (c1, c2) tends toward infinity o
" exit the loop. SHELL "lppdgraf.exe" ' This is the program that loads th
"Attribute 5 x = x1 ' Take the new value for x1 and shift it to x. ) ) .
redvalue(5) = 60 y = y1' Take the new value for y1 and shift it to y. END SUB' PaintMainGraphic
greenvalue(5) = 35 intervalcounter = n ' Set intervalcounter to the current ) )
bluevalue(5) =0 "interval number for use with SUB PaintMainMenu
' GetColorInterval
" Attribute 6 NEXT n ' Reiterate the Mandelbrot equation. SCREEN 12
redvalue(6) = 60 . _ .
greenvalue(6) = 40 PSET (MandX + mandoffsetx, MandY + mandoffsety), O: IF litemodel = 1 THEN PaintMainGraphic
bluevalue(6) =0 PaintColorGaugeBlack
" If the point remains within the 4 x 4 LINE (9, 9)-(629, 169),, B
" Attribute 7 ' boundaries then color the point black
redvalue(7) = 63 "and color the gauge black. LOCATE 15 .
greenvalue(7) = 50 skipman: PRINT" Create Image Load Set Edit Set
bluevalue(7) =0 _ _
IF r >4 THEN PSET (MandX + mandoffsetx, MandY + mandoffsety), GetColorInterval: IF litemodel = 1 LINE (10, 220)-(630, 240),, B ' Line around menu choice
" Attribute 8 THEN PaintColorGauge
redvalue(8) = 30 'If the point tends to infinity color it chlx% = 67
greenvalue(8) = 60 ' based on the number of iterations of the ch2x% = 255
bluevalue(8) =0 ' Mandelbrot equation. ch3x% = 435
q$ = UCASES(INKEYS) ch4x% =610
" Attribute 9 IF gS = CHRS(27) THEN EndProgram ' End program when the user presses o o
redvalue(9) =0 ' Escape. CIRCLE (ch1x%, 280), 25 ' Choice indicator "lights".

IF oS =" " THEN SWAP litemode1. litemode?: Paintlitemodelndicator CIRCLE (ch1x%, 280;, ;gr 8
280),

DATA uaz LOGIC aziziluiustineluiflusziiien s

redvalue(10) = 0 )80), 25
greenvalue(10) = 30 280), 24,8
bluevalue(10) = 15 NEXT MandY ' Loop to the next MandY value. CIRCLE (ch2x%, 280), 23

NEXT MandX ' Loop to the next MandX value. CIRCLE (ch2x%, 280), 18, , 1.5, 3.7

greenvalue(9) = 40
bluevalue(9) = 10

' Attribute 10

CIRCLE (ChZX7%,

END SUB ' SetColorValues

END SUB ' PaintMandelbrotSet CIRCLE (ch3x%, 280), 25
CIRCLE (ch3x%, 280), 24, 8

26



v Jd
NITUIUNAU: Programming paradigm

v

Machine code Procedural languages Object-oriented programming
mov ah,02 classPoint; o
mov dl,49 e int v = o
int 21 }
|
mov d|,03 classTeste publicstaticvoidmainStringiargs)
Int 21 { Point p = newPointy,
mov dl 55 System.out._printincValueof x =
’ "+p.X+ “ Valueof y = "+p.yy;
int 21 } }
mov ah,4c

27
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Object-oriented programming

OBJECT
DATA
OBJECT ~ OBJECT
OBJECT ~ OBJECT
LOGIC OBJECT
......................... Computer Program

28



Procedural languages

Object-oriented

programming
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Procedural

Object-oriented programming

OBJECT

UANAAU 77 |,

AnguuL
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OBJECT

Object-oriented programming

lugdamnass

1519z uil9atnatsan azlsaa DATA

uazazlsAa LOGIC ?
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Attributes

Behavior

Things

ANHIUEANNIY LU A NAU AN IUUNH

WOANTTH LU UL AR 9 LR8N
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Attributes and Behavior

Attributes Behavior
Car License plate Start
Make Stop
MOdeI Tu rn
Year Accelerate
Color Flash lights
Name Sleep
Cat Breed Eat
Color Purr
Age Climb
Weight Scratch

33



Attributes and Behavior

DATA LOGIC
JAVA Properties Methods
Attributes Behavior
Car License plate Start
Make Stop
MOdeI Tu rn
Year Accelerate
Color Flash lights
Name Sleep
tat Breed Eat
Color Purr
Age Climb
Weirght Scratch

34
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