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Plankalkul
(~1945, KoHpap Ly3e)




Plankalkul
(~1945)

1 P1 max3 (VO[:8.0],V1[:8.0],V2[:8.0]) - RO[:8.0]
2 max(VvV0[:8.0],V1[:8.0]) - Z1[:8.0]

3 max(Z1[:8.0],V2[:8.0]) -» RO[:8.0]

4 END

5 P2 max (VO[:8.0],V1[:8.0]) » RO[:8.0]

6 VO[:8.0] - Z1[:8.0]

7 (Z1[:8.0] < V1[:8.0]) - V1[:8.0] -» Z1[:8.0]
8 Z1[:8.0] -» RO[:8.0]

9 END




llapagurma nporpaMMMpoBaHMA —
cnoco6 nporpamMmmpoBaHUS



O6bIUHO A3bIKM MPOrpaMMUpPOBAHURA
nogdepXxnBawT pa3Hble napagurmol
MPOrpamMMNpOBaHUS



iMnepaTuBHoe nporpaMmMmpoBaHue
(napapurma)

NPOrpamMmmmpoBaHme C MNOMOLLbK
ABHO HaMMCAHHOW
nocrneaoBaTeIbHOCTU KOMaHA,
KOTOpble MEHSIT COCTOSIHUE
CUCTEeMbl



NB: [lapagurmbl nomorawT
KOHTPONMUPOBATb CJ/TIOXKHOCTDb!



IBM 704 (1954)
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FORTRAN
(1957)

[IlporpaMmmmpoBaHme
B MAWWHHbIX KOAAX

TYT




FORTRAN

(5,501) IA,IB,IC
501 FORMAT(3I5)
(IA.EQ.0 .OR. IB.EQ.0 .OR. IC.EQ.0) 1
S = (IA + IB + IC) / 2.0
AREA = SQRT( S * (S - IA) * (S - IB) * (S - IC) )
(6,601) IA,IB,IC,AREA

601 FORMAT(4H A= ,I5,5H B= ,I5,5H C= ,I5,8H AREA= ,F10.2,

$13H SQUARE UNITS)
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FORTRAN STATEMENT
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LISP

( comb (m List fn)
( ((combl (L ¢ m)
( (>= (length 1) m)
( (zerop m) ( combl (funcall fn c)))

(combl (cdr 1) (cons (first 1) c¢) (1- m)))))

|
2
3
4
5 (combl (cdr 1) c m)
6
7 (combl list nil m)))

8

9

(comb 3 '"(0 1 2 3 4 5) #'print)




OyHKLUNOHANbHOE
nporpammupoBanue (napagurma)

Cnoco6 nNporpaMmMmpoBaHnsa C
MOMOLLb (PYHKUUN B
MAaTEMATUYECKOM CMbIC/NIE€: HEeT
MOGOUYHBIX 3(MhHEKTOB



ALGOL

1 BEGIN

2 FILE F (KIND=REMOTE);

3 EBCDIC ARRAY E [0:11];

4 REPLACE E "HELLO WORLD!";

5 WHILE TRUE DO

6 BEGIN

7 WRITE (F, *, E);
8 END;

9 END.




COBOL
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IBM System/360 (1964)



NCR 315 (1965)



CTPYKTYpHOE
nporpaMmmpoBaHue y
ST (Beiiketpa, 1968) v

BASIC
(1964 )



Basic




CTpyKTypHOEe nporpaMmumpoBaHue
(napagurma)

MMNepaTuUBHOE MNpPorpamMMmpoBaHKne
B BUAe Nepapxunm CTPYKTYPHbIX
6/TOKOB HA BEeTBMEHUAX U UMKIaxX
(6e3 goto)



[lpoueaypHoe nporpaMmupoBaHue
(napagurma)

CTPYKTYPHOE MnporpammmpoBaHue c
pa3bneHnem nporpammbol Ha

npoueaypbl (hyHKLMN)
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IBM System/32 aka IBM 5320 (1975)



Matlab

Pascal

(1970)
[lepBadAd nporpamma

«Hello World!»
(~1974)

SQL
Smalltalk (1972)

(~1972)



JleKnapaTuBHOoe NporpamMmupoBaHue
(napagurma)

cnocob6 nporpamMmmMmpoBaHusi, Korpaa
VyKa3blBaeTCcHa pe3ynbTaT paboThl
6e3 ABHOrM0 YyKa3aHWA Waros
peleHns



SQL

LAT_N, CITY, TEMP_F
STATS, STATION

MONTH = 7
STATS.ID = STATION.ID
TEMP_F;




long long int fibb(int n) {
tnt fnow = 0, fnext = 1,
(--n>0)4
tempf = fnow + fnext;
fnow = fnext;
fnext = tempf;
}

tempt;

fnext;
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}




Matlab

function F = fibonacci(n)

Fn = [1 0];
F = 0;
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Pascal

fib(n: integer): integer;

fib(n-1) + fib(n-2)
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Smalltalk

1 |fibo]
2 fibo = [ :1 |
lac t]
ac := Array new: 2.
ac at: 1 put: 0 ; at: 2 put: 1.
(1 < 2 )
ifTrue: [ ac at: (i1+1) ]
ifFalse: |
2 to: 1 do: [ :l |
t := (ac at: 2).
ac at: 2 put: ( (ac at: 1) + (ac at: 2) ).
ac at: 1 put: t
].

ac at: 2.

18 0 to: 10 do: [ :1
19 (fibo value: 1)
20 ]

|
displayNLl




O6bEeKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue (napagurma)

cnoco6 nporpamMmmpoBaHus, B

KOTOPOM MofenupyeTcsa 3ajada
ObbeKTaMIn
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IBM 5150 PC (1981)



(1983) Labview Wolfram o
(1986)  (1988) My TyT

£3
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Perl

(1987)

Ada Erlang

1980 1986
( ) Objective-C ( )

(1983)



Ada

Ada.Text_IO; use Ada.Text_IO;
Hello

Put_Line ("Hello, world!");
Hello;




Objective-C

(long)ftibonaccti:(int)postition

{

long result = 0;
(position < 2) {
result = position;

{

result = [ fibonacci:(position -1)] + [ fibonacci:(position

result;




nt main( )

-

unsigned int a =1, b = 1;
unsigned int target = 48;

1
2
3
4
5
0
7/
3

{

unsigned int fib = a + b;

std::cout << "F("<< n << ") =

a =Db;
b = fib;

(unsigned tnt n = 3; n <= target; ++n)

" << fib << std::endl;




Erlang

1 -module(comb).
2 -comptile(export_all).
3

[LHILT ] L <-




LabView

(1986)
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Simulate Signal

Ffm

target structure
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Perl

( $n -->

$n > 1 or

my ($prev, $this) = 1;
($prev, $this) = $this, $this + $prev
$this;




Wolfram

[Xx_List, val ] :=
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Python

Haskell (1991)

(1990)
Q

Mbl TyT

fnoy

00 10 20

s

50 00 /0 30 20

Visual R
Basic (1993)

(1991)



Haskell

X < 2
|
fib (x - 1) + fib (x - 2)




Python

fibIter(n):
n < 2:

fibPrev =
fib = 1
num xrange(2, n):
fitbPrev, fib = fib, fib + fibPrev
fib
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VisualBasic

fibonacci()
n = 139
1
1 Vartiant, f2 Vartiant, f3
Pl = (0): 2 = (1)
Debug.Print "fibo("; 0; ")="; f1l
Debug.Print "fibo("; 1; ")="; 2
L= 2 n
f3 =11 + 2
Debug.Print "fibo("; 1v; ")="; 3
fl = 2
f2 = 3
1

Variant




1 fib= (n,x=c(0,1)) {

2 (abs(n)>1) (i seq(abs(n)-1)) x=c(x[2],sum(x))
3 (n<0®) return(x[2]*(-1)"(abs(n)-1)) (n) return(x[2])

return(0)
4}
5
6 sapply(seq(-31,31),f1b)




PHP

Java (1995) 0
(1995) Mbl TyT

o 6 fA@ ©
50 60 “K\\\‘
IPAKOH
(1996)
Ruby JavaScript

(1995) (1995)



Java

Llong 1tF1bN(int n)

~

(n < 2)
n;
long ans =
long n1 = 0;
long n2 = 1;
(n--; n > 0; n--)

1
2
3
4
5
0
/
3

O

{

ans = nl + n2;
nl = n2;
n2 = ans;

}

e e e
~ W NNERE O

ans;

=
U1
-




PHP

fibIter($n) {
($n < 2) {
$n;

}
$f1bPrev = 0;
$fib = 1;

(range(1l, $n-1) $1) A

($fibPrev, $fib) = ($fib, $fib + $fibPrev);

-

$f1ib;

®
1
2
3
4
5
6
7/
3
9
10
11 }




Ruby

fib(n, sequence=[1])
sequence. last n

current_number, last_number = sequence.last(2)
sequence << current_number + (last_number 0)

fib(n-1, sequence)
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JavaScript

console. log(a);

a,

1
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4
5
6
/
3
9
0,

=




[N PAKOH

public

| Fibonacci —— int n // The length of the series to generate.

returns struct IntArrayx // Returns the generated sequence. Ownership. Not null.

int i, f1, f2, fib;

/% own *x/
struct IntArray* result = @;

[ ]

0 1
result = IntArray_Create(1); result = IntArray Create(2); result = IntArray _Create(n + 1);
IntArray_Put(result, 0, 0); IntArray Put(result, @, 0); IntArray Put(result, @, 0);
IntArray Put(result, 1, 1); IntArray Put(result, 1, 1);

/ N

1=2; 1<=n; 1+=1

f2 = IntArray_Get(result, 1 - 2);
fl = IntArray Get(result, 1 - 1);
fib = f1 + f2;

IntArray Put(result, i, fib);
[

return result;

End

OpyXenbHbM PYCCKUN AaNrOPUTMUUYECKUN A3bIK, KOTOPbLIM obecneumBaeT HArAAAQHOCTb
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Clock Calculator Settings

Apple iPhone (2007)




GO

(2007) (2009)

Clojure

(2000) (2007) Q

Scala Mbl TYT
(2003)




ulong Fib(uint x) {
(X == ) @;

ulong prev = 0;
ulong next 1;
(int 1 1; 1 < X35 1++)

{

1
2
3
4
5
0
/
3

ulong sum = prev + next;
prev = next;
next = sum;

next;




Groovy

rkib
= {
T ?7 0
: 1t ==1 71
it >1 ? rFib(i1t-1) + rFib(1t-2)
rFib(i1t+2) - rFib(i1t+1)

—
=y
-
O

1
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3
4
5
0
7/
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}




Scala

fib(lt:Int):Int = 1
0
|

(1-1) + fib(1-2)




Clojure




fibonaccl n : bigunt
f abn-=
match n
| 0@ -> a
| 1 -> b
|l n -> (f b (a+Db) (n-1))
f (bigint 0) (bigint 1) n
> fibonacct 100;;
1t : bigunt = 3542248481792619150751

1
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GO

fib(a
a < 2 {

da

fib(a - 1) + fib(a - 2)




Rust

std: :mem;
main() {
prev 0;

curr lusize;

Some(n) = curr.checked _add(prev) {
prev = curr;
curr = n;
printin!("{}", n);

1
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[adult swim]




Apple MacBook Air (2019)




Julia
(2012)

TypeScript
(2012)

S \fAn@

Swift
(2014)

50 60 70 30 920 00 /1@‘0

Flixir Kotlin
(2011) (2011)




Flixir

1 defmodule Btinary
2 def search(list, value), : search(List.to_tuple(list), value, 0,
length(list)-1)

def search(_tuple, _value, low, high) when high < low, : :not_found
def search(tuple, value, low, high)

mid = div(low + high, 2)

midval = elem(tuple, mid)

cond
9 value < midval -> search(tuple, value, low, mid-1)
10 value > midval -> search(tuple, value, mid+1, high)
11 value == midval -> mild
12
13
14
15
16 List =

[0,1,4,5,6,7,8,9,12,26,45,67,78,90,98,123,211,234,456,769,865,2345,3215,14345
,24324]

17 Enum.each([0,42,45,24324,99999], fn val ->
18 case Binary.search(list, val)
19 :not_found -> I0.puts "#{val} not found in list"
20 index -> I0.puts "found #{val} at index #{index}"
21
22




Kotlin

Fibonacci {
ITERATIVE A
invoke(n: Long)

OL
1L
n

OO UL B WN B

sum = nl + n2
n2

sum

(1-- > 1)

+s
RECURSIVE {
tnvoke(n: Long): Long = (n < 2) n

(n - 2)
s

invoke(n: Long): Long

main(a: Array<String>) {
r=0..30L

Fibonacci.values().forEach {
print("${it.name}: ")
r.forEach { 1 -> print(" " + i1t(i1)) }
printin()




TypeScript

replace(input: string, key: number) : string {
input.replace(/([a-z])/qg,
($1) => Struing.fromCharCode(($1l.charCodeAt(0) + key + 26 - 97) % 206 +

) .replace(/([A-Z])/q,
($1) => Struing.fromCharCode(($1l.charCodeAt(0) + key + 26 - 65) % 20 +

str = 'The five boxing wizards jump quickly';
10 encoded = replace(str, 3);
11 decoded = replace(encoded, -3);
12
13 console. log('Enciphered: ' + encoded);
14 console. log( 'Deciphered: ' + decoded);




Julia

binarysearch(lst::Vector{T}, val::T)
low = 1
high = length(lst)
low = high
mid = (low + high) + 2
Llst[mid] > val
high = mid - 1
lst[mid] < val
low = mud + 1

1
2
3
4
5
0
7/
3

mid




Swift

binarySearch<T: Comparable>(xs: [T], x: T) -> Int? {
recurse: ((Int, Int) -> Int?)!
recurse = {(low, high) (low + high) / 2 {
high < low: nil
mid xs[mid] > x: recurse(low, mid - 1)
mid xs[mid] < x: recurse(mid + 1, high)
mid: mid

recurse(0, xs.count - 1)

1
2
3
4
5
0
/
3
9
0

(-




M o t h e r Just like half of the world’s spoken tongues, most of the 2,300-plus computer Code-raker Grady Booch, Rational Software’s chief scientist, is working with the Computer Key

programming languages are either endangered or extinct. As powerhouses C/C++, History Musuem in Silicon Valley to record and, in some cases, maintain languages by writing 1954  Year Introduced
Visual Basic, Cobol, Java and other modern source codes dominate our systems, new compilers so our ever-changing hardware can grok the code. Why bother? “They tell TR I SETrS 6 VRS
hundreds of older languages are running out of life. us about the state of software practice, the minds of their inventors, and the technical, social, Protected: taught at universities; compilers
I An ad hoc collection of engineers-electronic lexicographers, if you will-aim to and economic forces that shaped history at the time,” Booch explains. “They’ll provide the vt
0 n g u e s save, or at least document the lingo of classic software. They’re combing the globe’s raw material for software archaeologists, historians, and developers to learn what worked, Endangered: usage dropping off
9 million developers in search of coders still fluent in these nearly forgotten lingua what was brilliant, and what was an utter failure.” Here’s a peek at the strongest branches Extinct: no known active users or up-to-date
frangas. Among the most endangered are Ada, APL, B (the predecessor of C), Lsp, of programming’s family tree. For a nearly exhaustive rundown, check out the Language List compilers
Oberon, Smalltalk, and Simula. at HTTP://www.informatik.uni-freiburg.de/Java/misc/lang_list.html. - Michael Mendeno Lineage continues

1954 1955 1956 (1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 (1969 1970 1971 1972 1973 [1974 (1975 1976 1977 1978 1979 1980 | 1981 1982 1983 1984 1985 (1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 /1998 1999 2000 2001

Fortran 90 ISO/IEC

Fortran Fortran IV

Created for the IBM 7090/94

Once one of

R Flow-Magic o Cobol Cobol 61 ANSI Cobol 74 . ANSI Cobol 85 00 Cobol
used languages Ar . A Lisp-like language designed ALisp offshoot that’s {
lel:lsmzzﬁenand Originally B-O. The cvg{(ﬂbbehlnd by MIT researcher Seymour still used in introdur- Scheme 84 8 Scheme IEEE Scheme R5RS
. orsclini I Deragg, et T | | |
data-processing Common Business- George Radin’s attempt ;::;f,ﬁ:s §,.3 Si,;p.': gyn:::g classes at universiies. Haskell 1.0 Haskell 1.1
languages. Oriented Language. to combine the best : ‘3 : 3 ] _ .
features of Fortran, | | ! i | i
Cobol, and Algol 60. Logo : Object Logo Clos Common Lisp
/ | | | Object System.

e

Common Lisp

Possibly the first Invented by John McCarthy at MIT, PLM / ANSI PL/A Self \ Self 4.0
list-processin Lisp has an unusual syntax made The version Xerox : ] ! ]
language use up of lots of nested parantheses. Algorithmic Language, designed as released to the public. Asimple ob} oot

Initially called Oak. Still one of the fastest-growing
languages around, despite the standards fued between
Sun and Microsoft. Somewnhat like C++, Java allows for
“write once, run anywhere” portability across the Net.

in Al guru Ed Still popular with Al researchers. a portable language for scientific PL/M

Feigenbaum’s computations. Algol 68’s complexity Programming Language/Microcomputers

PhD thesis. was either ahead of its time or rightfully Smalltalk-80
doomed, depending on whom you ask. Smalltalk

oriented language.

The first language to show off the power of | | I ’
Algol 58 object-oriented code. Developed by Software Rex 1.00 Rex 2.00 . . : : rach . : Object Rexx
The hoped-for Esperanto of Concepts Group, Xerox PARC, led by Alan Kay. Restructured Extended Executor \ An object-oriented language. A}\ simple language gm%rgg ive \ \ ‘
the computing world. Designed g Simula 67 Tay %’: ?). rnented | | : Java 2(Ls)
by an international Zurich- = anguage. |
based committee as a universal Popular in Europe during the All-purpose Marco and text-processin Objective-C Eiffel TR Microsoft’s answer to Java,
language, it was one of the first ‘70s, Simula introduced the version of g language used by Unix admins - ! [ [ [ { it is a key component of
attempts at making software now-standard concept of Simula P . m to manipulate large config \ An object { the Microsoft.Net platform
more portabII7i IInitt:all <I:-alled object‘iorielnted, rather than L;‘;?;:’;‘;‘;'r“g;{:ral B - files programmatically, rather .EgnnAin'a: ;‘rt:’" oriented for Web services.
nternational Algebraic Language. procedural, programming. iy alled Cluster, it's than editing them bt d. I a language.
. L Desgined by Kristen Nygaard language processing. an object-oriented Specrnatembyfen cessing language. s \

and Ole-Johan Dahl. Popular for Al programs. academic language A popuiar language amo

created to teach rigid AWK ‘ NAWK | Wob site buliders, t Includes
engineering skills. I | features missing from Perl.

b P00 16 1

ECMA Script

Possibly the most | | JavaScrint Microsoft’s version
commex language Tool Command Language, “tickle.” [ P of J?vaScnpt.
today. Adds object- The duct tape of programmini c it Can’t they share

(a scripting language for patching =, @ Scripting anything? :-)

oriented features to C.

Survival of the Fittest

together different languages). |af'9"399- :

One of the most widely deployed C with Classes Ct+ ( ‘ ‘ Internet C++

languages today. Windows and | I [] \ !
| Y ‘
BCPL c

Unix OSes are written mostly in
Gets a job done Cobol (designed for business-report writing) 5 [ \
Basic I I

Reasons a language endures, with examples of some classic tongues

C and its descendants.

: W Updates C++ for the
ANSIC (CBS) o | Ng?with a Java-like
/ | | virtual machine, so
LULY LY | code can run on any

kind of computer.

Appeals to a wide audience C (bolstered by the popularity of Unix)

Delivers new functionality Java (runs on any hardware platform) Combined_ : w
Programming

. . . . Language Ateaching language named The US Department of Defense’s effort to craft a standard object-oriented Found in millions of Web pages. Originally dubbed LiveScript, it
Fills a niche Mathematica (speeds up complex computations) for French mathematician language for its work. Named after Ada Lovelace, arguably the world's first Modula 3 | was renamed by Netscape marketers who licensed the name
Used primarily Blaise Pascal. Designed by computer programmer, and created by Jean Ichbiah’s team of Honeywell. to ride Java’s buzz. It has little in common with that language.
. ; o a | .
Offers a modicum of elegance Icon (has friendly, line-oriented syntax) for non-numeric m:ﬁmﬁﬁ;gmﬁamr . Modula 2 1SO
. programming. in reaction to the complexity ioctorien L | { ; : f
Has a powerful user base or backer C# (developed by Microsoft for .Net) of Algol 68. o st':';‘,:‘:,’;s"'l'g"dned Object Pascal T mﬁmﬁmﬂﬁg‘wg‘gﬂmﬁ;ﬂ -
for simplicity. | numerical apps on supercomputers.

Has a charismatic leader Perl (programmer-author Larry Wall)

Pascal

The swiss Army Knife of programming (a k a Practical Extraction and
Report Language), used for ratching together different languages.
Spawned a quasi-literary culture that writes Perl haiku

Perl 4.000

Perl 1.000
String-processing language for text
and formula manipulation, common

é Programmer’s easy street
in text processers. Invented by

- with this descendant of

David Farber, Ralph Griswold, and Snobol, there’s no need to C-Shell it . The kitchen sink of command-line
) : A general se language known for ell, a scripting language and command: Standard ML, a ina f ;
King of the one-liners, also referred| V2 Polonsky at Bell Labs. know the underlying OS. s beauty and grace. gos?gned by Ralph shell interpreter. Written by C programmers ?ene’a"l’”’fmse e o?iagti'}l\ra?sB:t:rgglx' Elr:;:gggsed
to as A Programming Language. Griswold to be successor to Snobol4. to make Unix command lines more like C's. anguage. .

An algebra-like language with shell (a k a Bourne Again Shell).

a sgeclal set of characters for Snobol Snobol4
gl;lni:zl at;tm[l’%lsei)é r'l)ed r;llra :: e%I:ort rr— Icon Meta Pagel;description Ig,rgguage for rilrllters and |

° ord-based language raphics sistems; 75 percent of all commercial incti ]
Iverson at Harvard. first used to guide the Language gocuments are produced on PostScript printers. e el ! 0 Cami 3.00

National Radio Astronomy

Observatory telescope at
Kitt Peak in Arizone. Forth ' PostScript | . PostScript Level 2

Although mocked by “real” programmers for

its limited abilities, Basic has outlived many Categorical Abstract Machine Language

more advanced Ianoguages, as well as the ' APL 96
RadioShack TRS-80 computers that made Microsoft Basic |

it a household word. Stands for Bigenner’s N . I I . ; i The Rodney Dangerfield of programming
All-Purpose Symbolic Instruction Code. Basic MS Basic 2.0 ' ' ' Visual Basic o4 languages. Popular for building Web

sites with Microsoft Visual Studio tools.

Sources: Paul Boutin; Brent Hailpern, associate director of computer science at IBM Research; The Retrocomputing Museum;
Todd Proebsting, senior researcher at Microsoft; Gio Wiederhold, computer scientist, Stanford University







