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PYPL PopularitY of Programming Language

Worldwide, Sept 2023 :

Rank Change Language Share 1-year trend
1 Python 27.99 % +0.1 %
2 Java 15.9 % -1.1 %
3 JavaScript 9.36 % -0.1 %
4 C# 6.67 % -0.4 %
5 C/C++ 6.54 % +0.3 %
6 PHP 491 % -0.4 %
7 R 4.4 % +0.2 %
8 TypeScript 3.04 % +0.2 %
9 M Swift 2.64 % +0.6 %
10 Objective-C 215 % +0.1 %
11 M Rust 212 % +0.5 %

From http://pypl.github.io/PYPL.html




BIrE (Compilation)
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if (i>0) {
| = 1*10;
}

i=1i-]

System.out.printIn(i);
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O “Hello, world!” & £2{6t= =21 (C program)

#include <stdio.h>

volid main () |
printf (Y“Hello, world!\n”);

}
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O OJ&SE(0] (7|AH 012 72| SAY) (Intel Pentium, Linux)
.data
msqg :
.ascii "Hello, world!n"
len = . - msg
.text
.global start
_start:
movl Slen, $Sedx
mov 1 sSmsg, 3ecx
movl $1, Sebx
movl $4,Seax
int $S0x80
movl S0, 3ebx
movl $1, Seax
int $S0x80




ZEHE A
= A O
O OAEIEE[ (Z|1H 2} AHL] SAD (PowerPC, Linux)
.data
msqg :
.string "Hello, world!n"
len = . - msg
.Lext
.global start
_start: {
11 0,4
11 3,1
lis 4,msg@ha
addi 4,4,msg@l
11 5, len
SC
11 0,1
11 3,1
SC
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O K} 7712 gava virtual machine O[22 S2|= SA EHE

Java virtual
machines

Java
source
code

compiler .

bytecode

From https://www.dummies.com/programming/java/what-is-a-java-virtual-machine/




O RHf AA THE (Hello.java)

public class Hello
{

public static void main (String[] args)

{
System.out.println(“Hello to you!”)
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= (Hello.class)

O Xt} HO|

.class public HelloWorld
.super java/lang/Object

.method public static main([Ljava/lang/String;)V
.limit stack 3

.1limit locals 1

getstatic java/lang/System/out Ljava/io/PrintStream;
ldc “Hello to you!”

invokevirtual Jjava/io/PrintStream/println(Ljava/lang/String;)V

return

.end method
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71| 717 (Virtual Machine)
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71| 717 (Virtual Machine)
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compilation
O =i X el A0S FO0T AREC 7I71\01 Z 2 HA

O X&ZE SH2 Y5 |= 2 X077
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X7} 71ssiE (042 BZH0| SA|0| E>ASH | instructions
data-level paralielism, H| 22| AL BF= 7| 517 cache optimization)
O Z[He} OH IEES ot MRS O 2 EHC=E A6t
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Hello to you!
49
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Hello.java

FMEZ2 /F /2 2PN

/** Hello—= SIHO| = =2 =9 */
Hello S2iA X9

;‘.‘\. Hello pic =aj~ oj=3t otetoj=o| oot ah

ot Hholl M FIE 4 Qe Saa

{ (private 22 51H X2 E7})

public static void main(String[] args)

main H|AE A9
{ 5l o|n|st= 2|

S?Sﬁéﬁléﬁf:println(49);

} System.out?| println HIAE S&




128 ASHS A|ZFA 7= H|AE (method)

== =
O T2 3 7|7} H|@20] AT LI main HIAST}
=

2™, main HIAE0| A= HHOA 7 AA=ICT
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Hello 3150 st A
main
System.out HHO| & 2|

[println j
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O IDE (Integrated Development Environment)ZH?
O SN ek

O HZ, 2O, CIHZIS SHA) & 4 Qs TH 812

O O|2EA (Eclipse)

O X S8 T2 RS flet ST ME 2rE

O IBMOf| Qal FTHHEl @E AA Z2NE
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Eclipse OlfA=

O ZZNE MM > Za|A MM S>> Run
O LOtA MASL, Hufdstn, AA|7{ =L},

File Edit Source Refactor Navigate Search Project Run Window Help

~ I

[# Package Explorer &2 = 8| [J] sHellojava 23\ = B
<§>| ~ I w_ public class Hello { -
=5 public static void main(String[] args) { F
&= Test System.out.println("Helle to you!"); =
& src System.out.println(49);
3 (default package) - }

[J] Hello.java } -

B\ JRE System Library [JavaSE-1.7] h a

<{terminated> Hello [Java Application] C: \Program Flles\Jarva\|re7\b|n\13vaw exe (2012. 3. 6. 2.5 8:35:21)

" X% BEEE) 2B s

Hello to you!
49|
<4
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JDK

O JDK (Java Development Kit)

O XHE SS 7HE 2t 7R 2ot =+ et (B, 2
oA 2fO[EE{2|, HE S X&)

O JDK 2| =L 7l& =1
O javac - AH} AA S HIO|E D E = tHetst= Aue
O java - XHI S8Z2 0 A7
O jar - Xt OF7I0|H Lt (jar)2l dd S £t
O jdb - Xtd} C|EA




O Hello.java &M

glol. - : rENE
O AntY: javac Hello.java
=1 . =tcliA 0|2
O &l: java Hello
OO0 Pamela:~/class/cse216/2012 /java/ — bash — 79x16

Pamela:java oukseh$ cat > Hello.java

)'m

public class Hello

{
public static void main(String[] args)

{
System.out.println("Hello to you!");
System.out.printlin(49);

}
}

Pamela:java oukseh$ javac Hello.java
Pamela:java oukseh$ java Hello
Hello to you!

49

Pamela:java oukseh$ D

s«»O
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O JVM(Java 7040 atEICt

O System.outdt 22 7|& 28| S0| H|EZ2]0]] UL,
O Hello. javasS AUYeh ItY Hello.class/t H|2
2|0f| SALE|HAM Hello 24|17t =ICt,

O AMEXPHHelloE Aldlisetn M7 | w20,
O JVMO| main HAEE




Hello

/public static void main(String[] args)

{
System.out.println("Hello to you!");

System.out.println(49);

System.out

/println(x)




Hello

/public static void main(String[] args)

‘ENSystem.out.println("Hello to youl!");

System.out.println(49);

System.out

/println(x)




Hello printin- System.out

; 0| 4 &
4 . . : : : A 7
public static void main(String[] args) = = println(x)
(5 2=
|System.out.println("Hello to youl!"); >

System.out.println(49);




Hello println- System.out o

- 0| A=
4 . . : : : -t —
public static void main(String[] args) o println(x) AlS
== = O
=S

|_System.out.println("Hello to you!"); > G

HAE S=0] ELFE 70
System.out.println(49);




Hello

/public static void main(String[] args)

[§ystem.out.println("Hello to you!");

3
println- System.out o

AL C
D-”_I__ /println(x) AlS

MAE SZ0] ELfZ 7[CHE

System.out.println(49);

printin
H| A=




Hello
\ 4

-

public static void main(String[] args)

System.out.println("Hello to you!");

3
printin: system.out g

L Bl

==

/println(x) AlS

)

MAE SZ0] ELfZ 7[CHE

System.out.println(49);

)

[AE S=0] ELHZ 7[CH

printin




=2 main HAE7F 247 uf=20o|

O main HAE S

Hello println- System.out o
4 - D'”_J,\_: e
public static void main(String[] args) o println(x) AlS
§§ = O
|_System.out.println("Hello to youl!"); >
MAE S=0] £LZ J[CHE
System.out.println(49); >
MAE ==0] L& 7IHE println

HAE







X7t XIS d-Eot= G

1101] THA K| HE

7| Z0]| EXifot= 2%
O O|2H tfx|= x| E 24-dot0q HIAX] HE
O 0|5, Melish UM, AlZtS £36t= NameAndDate T2 132= 2145}
AT,
Hanyang ERICA --- Wed Sep 12 21:32:49 KST 2018
Finished.

O =Mt AlZHS 2Esh= SEhA GregorianCalendar
O getTime HIAE: &l A|ZHS Y5 =L,




Cmeznwewes 200000000000 oo
A AT

NameAndDate GregorianCalendar

mamn [ TTT7= = get' T'ime

¢

System.out — Z2{A 7} Ol ZHK|

println
print
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O HZ(model)-7(view)-X|017|(controller)
O x| AERIRL| 828 EEol= 2K
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Cmeznwewes 200000000000 oo
MVC 2

XX 7| (controller) 22 (model)
NameAndDate GregorianCalendar
mamn [ TTT7= = get' T'ime

¢

System.out

println
print

=2 (view)
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NameAndDate.java

GregorianCalendarg 7| 2/a| A [I2 A|[ESIH oF & A
import java.util.*; // Java package
/** NameAndDate= O|Sdl M, AlZES &8 */
public class NameAndDate
{

public static void main(String[] args)

{
System.out.print (“Hanyang ERICA --- ");
// The next statement creates an object:
GregorianCalendar ¢ = new GregorianCalendar();
// cO|AH AlZtE S0ELT O 4iE &5 3| M2 newZ
System.out.println(c.getTime());
System.out.println("Finished");

}

}



Cseziemmamuwwws @@= 0 0 0 @0 0 90 290000000
Q% 12

O import java.util.*;

O 02| ZFdEl Th7 |X| (ZEU = SUHAS D2)E ALESHHH MQi5] Z=0{0F B,

D GregorianCalendar= java.util I{7|X[0]| QULCF.
O new GregorianCalendar ()

O newe GregorianCalendar 2E|AZRE MZ2 2A|S M-MeHT.

o () 2t0|= H(parameter), & 2A|Z M st=0H| 2ot WHE = =+ 2L, 0| A0]|= =0| giCt.

O GregorianCalendar ¢ = new GregorianCalenda

O TEE0{Z] A0 c2t= O|F= =0t

O cZt7HK| 10 Qe AA|e| E2fA = GregorianCalendarO|LCt.

R
—_
e
we

O c.getTime()

O c 2A|Q| getTime HAEE SESICY.

O System.out.println(c.getTime());

O MaE S=2| A1E I E System.out?| println HAEZ S}
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NameAndDate
,

main

{ System.out.print(“Hanyang ERICA --- ");
GregorianCalendar ¢ = new GregorianCalendar();
System.out.println(c.getTime());
System.out.println("Finished");

}

System.out
p

print( ..)

prlntln( .)
{ E1|AEQ|. L:I I
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=d= e/t EH (32 F9T)

NameAndDate System.out

/main o 7Hx_nAHA-| /print( .) )

{ System.out.print("Hanyang ERICA --- { HIAE =8 3
GregorianCalendar c =|new GregorianCalendar()|; println(...)
System.out.println(c.getTime()); { HIAEQ} L—‘”'—E—If =3 )
System.out.println("Finished");

}

N —————————————— N—

?? . GregorianCalendar

/getTime()
{ AMAEL AAE oM 1 g2 ghetst
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AYS MRt E(E2 299

NameAndDate System.out

" main A /print( .) A

{ System.out.print("Hanyang ERICA --- "); { HAE =& 3
GregorianCalendar c¢ = |new GregorianCalendar(); println(...)
System.out.println(c.getTime()); = o { HIAEQ} HAUZEX} =4 3}
System.out.println("Finished"); 9 O ‘ = O:l

}

\ \ 4

c: GregorianCalendar

/getTime() A
{ MABR AAE 20{M O 443 dretel )
\_ /
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NameAndDate System.out
" main A /ﬁrint( .) A
{ System.out.print("Hanyang ERICA --- "); { HAE =& 3
GregorianCalendar ¢ = new GregorianCalendar(); println(...)
System.out.println(jc.getTime()]); { HIAEQ} HAUZEX} =4 3}

System.out.println("Finished");

}
\ Wy \ y

l ® cetTime =
c: GregorianCalendar

/getTime() A
{ MABR AAE 20{M O 443 dretel )
\_ /
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NameAndDate System.out

/ﬁain B /ﬁrint( .) A

{ System.out.print("Hanyang ERICA --- "); { HAE =& 3
GregorianCalendar ¢ = new GregorianCalendar(); 4)>prlntln( .)
System.out.println(c.getTime()); { HIAEQt HZEX &9
System.out.println("Finished"); 12'

} .

N Jprintln\. )

=

c: GregorianCalendar

/getTime() A
{ MABR AAE 20{M O 443 dretel )
\_ /




CsEzieE=myAgwE 0000000000000
Java I}7|X|(Package)2} API

O SlAS 27010 Th7 X2t g 4= UL
L

{0 22HA MyMap

O 0, erica.util

O JavaOijA 7|28 o 2 MZst= Ti7|[X|Z Java API (Application
Programming Interface)2t £2C}.

O 0], java.lang, java.util S
O e 7|E=X0l API= import 5HX| 40t AFEEE 4~ QUL 0],
System.out.

© https://docs.oracle.com/en/java/javase/20/docs/api/index.html
Off 7rH EM3H=|0] QUL
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CsE2i6ZElgyAgee 0000000
QOok: Javal| 7|2 FL&

O Z2iA H9|: public class Hello{ ... }

O main HI2AE: public static void main (String[] args)

(..}

O HAE S&: System.out.printing...), c.getTime()

O x| M4M: new GregorianCalendar()

O 0|E () MM: GregorianCalendar ¢ = ...;




