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(Programming language concept)
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(Relationship of language and software development cycle)
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(Language property criteria)
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v o @ 4 4 a A 1 a = o
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N! = N*(N-1)*(N-2)*(N-3) *.*2*1
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Initialize a result variable to 1
For index wvalues 2 through N do
Multiply the result value by the current index value

° a Y A 9 ~ o ke ' '
s ldsunsudsarinn sz lsuuanamsGenauest  lasaaar N asluugazsov
o [{ o Y

UNTLNI N Uandlu 1 aail
if (N=1) (1)
(Factorial (N-1) *N)

o a ] o o Y q v o A

mamldsunsudanssnzaglomstimuang  nintiunszqulildsunsuduiuaulagms

4
Housnw (query) faii

Rule 1: Factorial (N, N) is true if N is 1 or 2

Rule 2: Factorial (N, R) is true if there exist A and B

such that all of the followings
are true:

Factorial (A, B) is true,
A = N-1,

B

R/N.

Query: What values of R make Factorial (3, R) true?
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addiu sp.,sp.—32

su ra,20(spd b C

jal getint subu al,al,v1

nop B: subu vi,vi,a0

jal getint C: bne ao,vi,A

s wv0,28(sp) slt at,vl,al

1w a0,28(sp) D: jal putint

move wvl,v0 nop

beg ald,wo,D 1w ra,20(sp)

s1lt at,vi,ao addiu Sp.Sp.32
A: beq at,zeroc,B jr ra

nop mowve vl ,=ero
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M Yiaha i35 gy | Saguszasinsldonu
FORTRAN 1954-57 J.Backus Numeric computing
ALGOL 60 1958-60 Commitee FORTRAN Numeric computing
COBOL 1959-60 Commitee Business data processing
APL 1956-60 K.Iverson Vector processing
LISP 1956-62 J.McCarthy Symbolic computing
SNOBOL 4 1962-66 R.Griswold String processing
PLAI 1963-64 Commitee i%lég%, COBOL General purpose
BASIC 1964 ;’rﬁe{:‘ Ie(nli/ Ttz FORTRAN Educational Interactive
SIMULA 67 1967 0.-J.Dahl ALGOL 60 Simulation
Algol 68 1963-68 Commitee ALGOL 60 General purpose
Pascal 1971 N.Wirth ALGOL 60 Educational (gen. purpose)
PROLOG 1972 A.Colmerauer Artificial intelligence
C 1972 D.Ritchie Algol 68 System programming
Mesa 1974 Commitee SIMULA 67 System programming
SETL 1974 J.Schwartz Very high level lang.
ggsrgllrrent 1975 P.Brinch Hansen Pascal Concurrent programming
Scheme 1975 ggiﬁﬁ;‘:d LISP Eigiﬁ’;ﬂgncrio“al
CLU 1974-77 B.Liskov SIMULA 67 ADT programming
Euclid 1977 Commitee Pascal Verifiable programming
Modula-2 1977 N.Wirth Pascal System programming
Ada 1979 J.Ichbiah Pascal, SIMULA 67 g;rfer;égg‘g;‘;fzms
Smalltalk 1971-80 A Kay SIMULA 67, LISP Personal computing
OPS5 1981 Siri‘i‘fgie' Mellon 1 1op Expert systems
ICON 1983 &%ﬁf:jv‘ﬂﬁiand SNOBOL 4 String processing
C++ 1984 B.Stroutrup C, SIMULA 67 General purpose
CLIPS 1984 NASA C C-based expert systems
ML 1984 R.Milner LISP Symbolic computing
Oberon-2 1987 N.Wirth etal. Modula-2 General purpose
Eiffel 1988 B.Meyer SIMULA 67 General purpose
CLOS 1988 Commitee LISP, Smalltalk OO extension of LISP
Modula-3 1989 (C(;)lrll:/ I:tittitzi d DEC) Mesa, Modula-2 System programming
Tcl/Tk 1988 J.K. Ousterhout OS shell languages Scripting language
Perl 1990 L.Wall OS shell languages Scripting language
Python 1991 G.vanRossum OS shell languages Scripting language
Java 1995 SUN Microsystems | C++ Network computing
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Paradigm

Imperarive

Object-oriented

Functional

Declarative
flogic)

Event-driven

Concurrent

=).
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unil 1 uudnavesnimimsi lsunsuy

Date of Origin

60 65 70 75 80 85 90 95 2000

T ! T T I I I T I

Fortran ————— Fortran 66 ——— Fortran 77 ——————— Fortran 90 — Fortran 97

Cobol ——— = Cobol 68 — Cobol 74 —— Cobol 85

TAL

Jowvial

Algol 60 -dfu] 68 I—v Modula 2 ——— Modula 3
{ Ada Ada9s

Pascal
PL/I 1 }
BCPL — C ———')
C++ - C++
1 Standard

Smalltalk 80 ——— l_

Eiffel — Java

[—v- CLOS

Lisp = Common
Lisp
= Scheme —————— 5 Hagskell
Miranda
= [swim ML = ML
Standard
Prolog » CLP
SEQUEL = SQL92
Tel/ Tk Java
Visual
Basic
Concurrent Java

Pascal

| (— indicates design influence)

Csp High

Performance

Fortran

o A a Jd o 1 o
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@ ' 1 Y o 4 A & v
fodnae liinaasdonnuduie Idiuidenau “Hello World” Junisvenn Tugduuy

YDIMBINDUNAADTUAAZATH (AANIDIN http://www2 latech.edu/~acm/HelloWorld.shtml )

Ada

with Text lo; use Text lo;
procdure hello is
begin
put ("Hello world!");
end hello;

Algol
(BEALGOL)

BEGIN
FILE F (KIND=REMOTE);
EBCDIC ARRAY E [0:11];
REPLACE E BY "HELLO WORLD!";
WHILE TRUE DO

BEGIN

WRITE (F, *, E);

END;
END.

APL

'HELLO WORLD'

Assembly
(Z80)

ORG 32768
ENT

LD IY, #5C3A
RES 0, (IY+02)
RES 1, (IY+01)

LD HL, HELLO
LD A,22
RST #10
LD A,0
RST #10
LD A,0
RST #10
LOOP LD A,(HL)
PUSH AF
PUSH HL
AND #7F
RST #10
POP HL
INC HL
POP AF
BIT 7,A
JR Z, LOOP
LD A,13
RST #10
LD HL, HELLO
JR LOOP
RET
HELLO DEFM /Hello World/
DEFB 161

13
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AWK BEGIN {
for (;;) {
printf("Hello World ")
}
}

BASIC 10 print"Hello World!"
20 goto 10
C #include <stdio.h>
main()
{
for(;;)

{
printf ("Hello World!\n");
}
}

C++ #include <iostream.h>
main()
{
for(;;)
{
cout << "Hello World! ";
3
COBOL 000100 IDENTIFICATION DIVISION.

000200 PROGRAM-ID. HELLOWORLD.

000300 DATE-WRITTEN. 02/05/96 21:04.

000400*  AUTHOR BRIAN COLLINS

000500 ENVIRONMENT DIVISION.

000600 CONFIGURATION SECTION.

000700 SOURCE-COMPUTER. RM-COBOL.

000800 OBJECT-COMPUTER. RM-COBOL.

000900

001000 DATA DIVISION.

001100 FILE SECTION.

001200

100000 PROCEDURE DIVISION.

100100

100200 MAIN-LOGIC SECTION.

100300 BEGIN.

100400 DISPLAY " " LINE 1 POSITION 1 ERASE EOS.
100500 DISPLAY "HELLO, WORLD." LINE 15 POSITION 10.
100600 STOP RUN.

100700 MAIN-LOGIC-EXIT.

100800 EXIT.

14
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Euphoria puts(1, "Hello World!\n")

FORTRAN PROGRAM HELLO

DO 10, I=1,10

PRINT *,'Hello World'
10 CONTINUE

STOP

END

Haskell main = print("Hello World")

HTML <HTML>

<HEAD>

<TITLE>Hello, World Page!</TITLE>
</HEAD>

<BODY>
Hello, World!
</BODY>
</HTML>

Java class HelloWorld {
public static void main (String args[]) {
for () {
System.out.print("Hello World ");
}

JavaScript <TITLE>
Hello World in JavaScript
</TITLE>
<SCRIPT>

document.write ("Hello, world!")
</SCRIPT>

LISP : LISP
(DEFUN HELLO-WORLD ()
(PRINT (LIST 'HELLO 'WORLD)))

Pascal Program Hello (Input, Output);

Begin
Writeln ('Hello World!");
End.

Perl print "Hello, World!\n" while (1);

15
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PL/1

HELLO: PROCEDURE OPTIONS (MAIN);

/* APROGRAM TO OUTPUT HELLO WORLD */
FLAG=0;

LOOP: DO WHILE (FLAG = 0);
PUT SKIP DATA(HELLO WORLD!");
END LOOP;

END HELLO;

Python

while (1) :
print "Hello World";

RPG

H
FSCREEN O F 80 80 CRT
C EXCPT
OSCREEN E 1
0O 12 'HELLO WORLD!'

Scheme

(define hello-world
(lambda ()
(begin
(write 'Hello-World)
(newline)
(hello-world))))

Simula

Begin
while 1 =1 do begin
outtext ("Hello World!");
outimage;
end;
End;

Smalltalk

Transcript show:'Hello World';cr

SNOBOL

OUTPUT = 'Hello World!'
END

tcl

while {1} {
puts "Hello World "
}

tk

#!/usr/bin/wish

button .bob -text " Hello World !" -command { puts " Hello World !" }
button .bye -text "bye" -command { destroy .}

pack .bob

pack .bye

16
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CC+ #include
(concurrent
language) int main()
{
char *sl1, *s2;
par {
s1 ="hello, ";
s2 ="world\n";
H
cout << sl << s2 << endl;
return(0);
H
Visual BASIC | VERSION 2.00
Begin Form Form1
Caption = "Hello World!"
ClientHeight = 540
ClientLeft = 1095
ClientTop = 1515
ClientWidth = 2445
Height = 0945
Left = 1035
LinkTopic = "Forml"
ScaleHeight = 540
ScaleWidth = 2445
Top = 1170
Width = 2565
Begin Label Labell
Alignment = 2 'Center
Caption = "Hello World!"
FontBold = -1 'True
Fontltalic = 0 'False
FontName = "Arial"
FontSize = 12
FontStrikethru = 0 'False
FontUnderline = 0 'False
Height = 255
Left = 120
Tablndex =0
Top = 120
Width = 2175
End
End
SQL CREATE TABLE HELLO (HELLO CHAR(12))

UPDATE HELLO

SET HELLO ="HELLO WORLD!'

SELECT * FROM HELLO

17
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PHP <7php
echo "<html>
<head>
<title>Hello World Page</title>
</head>
<body>
Hello World!
</body>
</html>"
77>
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5. Yolade Tuid)u Programming Language Paradigms ?

n. Imperative, Object-oriented, Logic, Functional
9. Object-oriented, Abstract, Logic, Functional
f. Procedural, Object-oriented, Logic, von Neumann
1. Nonprocedural, Object-oriented, Functional, von Neumann

6. pueiAveanaeniunei ludelaiideiiuanugndeslifumsiauvesTsunsy 2
. exception handling 118 orthogonality
9. exception handling 1a2 type checking
fl. type checking i8¢ overloading

. type coercion ttag orthogonality

@ A g @ a s (=
7. anvazladoiludnyazvesnimineuniaes n lia 2
S v =~ o O'J
. M3NAs boolean tiazMIlAITa goto
¥. M3H exception LaznN137 aliasing
A. MINAIFS goto LlazN1391 aliasing

4. M3 exception azM3 overloading
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anuansasutizonies s 2
. parameter checking 9. type checking

f. orthogonality 1. functionality

9. mMrneuNIaesae lUTmu lanadunou 2
n. FORTRAN I Y. ASSEMBLY
f. COBOL 3. ALGOL

10. meluszaudi (low level) lanyazodils 2
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