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PYPL PopularitY of Programming Language

Worldwide, Sept 2019 compared to a year ago:

Rank Change Language Share Trend
1 Python 29.21 % +4.6 %
2 Java 19.9 % -22 %
3 Javascript ) 8.39 % +0.0 %
4 C# 7.23 % -0.6 %
5 PHP 6.69 % -1.0%
6 C/C++ 5.8 % -0.4 %
7 R 3.91 % -0.2 %
8 Objective-C 2.63 % -0.7 %
9 Swift 2.46 % -0.3 %
10 Matlab 1.82 % -0.2 %

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

{4include <stdio.h>

vold main () {
printf (“Hello, world!\n”);

J

07




IZgHIZ AA‘I
— A O
O =20 (7 [741012+ 72| EAY) (Intel Pentium, Linux)
.data
msqg :
.ascii "Hello, world!n"
len = . - msg
.Lext
.global start
_start:
movl Slen, $Sedx
mov 1 Smsqg, 3ecx
mov 1 51, $Sebx
mov 1 $4,%eax
int S0x80
mov 1 50, $Sebx
mov 1 51, %eax
int S0x80
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O OAEIEE| (Z|H A2} HL] SAD) (PowerPC, Linux)
.data
msqg:
.string "Hello, world!n"
len = . - msg
.Lext
.global start
_start:
1i 0,4
1i 3,1
lis 4, msglha
addi 4,4,msg@l
1i 5, len
SC
1i 0,1
1i 3,1
SC
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O XH:”' 7|')cK>|'7‘7ﬂ Java virtual machine O|E|'J_'— %E‘ :: c"'='>q||A|' "_;_ul-E-'

Java virtual
machines

Java
source
code

compiler .

bytecode

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




O RF AA I} (Hello.java)

public class Hello
{

public static void main (String[] args)

{
System.out.println (“Hello to you!”)
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O X HIO|EZE (Hello.class)

.class public HelloWorld
.super java/lang/Object

.method public static main([Ljava/lang/String;)V
.limit stack 3
.limit 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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7t 7|17 (Virtual Machine)

O Ofit Qo2 B TR IS Maliste Z2 I

O “71A"? 1 A7 CHIH 7|HI0] £=O 2 LY | IfE

O QY “Dtal? 1 7|AH ] AtV |7} SIES|K (HAE)E &0
£5|X| L0 ATEQHE FLME| Q7| HE.
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7t 7|1A| (Virtual Machine)

O 71t 71A|9] : Z2 29 ¢10{S p&ish=0| to]
o| AAC|Z| st

compilation
O BHE: X 2H= o10{2 =&l Z4=ZE|9] 7|71\O1 Z 2 H{o

O XS ZE ZHZ2 HYs1 \hlifOPH—i

O SUEAL A YE O XM Y 2 HAY = YOﬂH L=




O IE NHE EFE EMEL 7|A = HelsiH 0] HE

z| M2/t 7tssolid (0921 BB0 SA0]| 22st7 | instructions
data-level parallelism, HIEZ2| At H=H| 51| cache Optimization)
O Z[XNg) 0fH IES St MUS O S22 alish=
CIE ZE= HHE= Y
O O|=fet z[HzlE2 3= (Oll: CPU) SFOMCt CHEA| 4
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=5: =2chA +X &k (Class Diagram)
O

20K X[k 2 YEE0AM] A

O Z2hA (class)
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Hello to you!
49




OmeIwrwe 28000 000
Hello.java

/** Hello= 2fHO| & == &8 */

;~“ ——y Hello 224 e
‘ Hello (public S2A 0|21} mHA0|Z20| ZHotoF &t
T IR HHON HaE 4 ol SEA

1 (private 22 stH 2 27}

public static void main(String[] args)
main HIAE H9|

FH2 /2 UL

{ 512 o|n|5Hs 4

m.out Jprintln("Hello to you!");

S?Siéﬁ]dﬁf:println(49);

} System.out?| printin A= S




O ZZ 12 AMHZS AR |7 = HAE (method)

=
O EZ= 18 ZHH|7} |2 2|0 MME| 1D LEA main K| A=

2™, main H|AE0 Rl HHO 7 A=ICT

Java S T2 (application)2 main H|A=7}
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Hello.Java

ord oM B2 = U= HAE (Bh)
(private 22 stH 2 £7I) StaJl ORI
HFStSHA| 5=

public static void main(String[] args)

" \

ef7t 3o =
0| 8t4= Hello S2iA 24X A4M glojz  Of2{7He| EXtH mls gt

—
SEE £ US O ZX1E 2219| 0|2 args¥




Hello To15l{0F 5h= Al

main

|

System.out HHO| & 2|

[println j
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O IDE (Integrated Development Environment)ZH?
O S HE ek
O HE ZufY CIHZZ SHHO| & 4 Q= 7 3H
O O|2EA (Eclipse)

O X} S8 T2 LS 93t S5 Y B

O IBM 0| Je 7=l Q= AA T Z2NIE




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 X S8 7HE =g, 7120l B0 =+ et (AL, 2
oA 2fO[EE{E|, HE S X&)
O JDK 2| =L 7l =1
O javac - XH} AA S HIO|E I E = Hetst= Hus
O java - XHI S8Z= 3 AET
O jar - XtH} O710[E It (jar)2f 4d 2 £t

> jdb - X} C|H A
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O ZAu

2: javac Hello.java

O &ll: java Hello

=24 O|F

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.println(49);

}
}

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

49

Pamela:java oukseh$ |:|
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O Hello.javas Aol ¥ Hello.class/t H|&
2|0f| SAH=E[HA] Hello Z4X|7t EICT
O ARt HelloE

%I
O JVMO| main HAEE S&3IC}.




Hello

4 . . . . .
public static void main(String[] args)

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

System.out.println(49);

System.out

4 .
println(x)




Hello

4 . . . . .
public static void main(String[] args)

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

System.out.println(49);

System.out

4 .
println(x)
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Hello printin- System.out

. M=

4 . . . . .
public static void main(String[] args)

4 .

= = println(x)

2 ==
|System.out.println("Hello to you!"); —>

System.out.println(49);




Hello

4 . . . . .
public static void main(String[] args)

|System.out.println("Hello to you!");
MAE SZ0] ELHE 7[CH
System.out.println(49);




Hello

v

4 . . . . .
public static void main(String[] args)

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

3
printin- System.out o

HAE

println(x) AlS

>
=

[0l

)

HAE S=0] ELZ 7ICHE

|System.out.println(49);

*)

printin




Hello

-

public static void main(String[] args)

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

3

printin- System.out
HAE -

>.
S

println(x)

HAE S=0] ELZ 7ICHE

[§ystem.out.println(49);

HAE S=0[ ELHE 70
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Z&: main HIAE7F E57| 20

O main HAE S

3

Hello printin- System.out o
) X H AL
public static void main(String[] args) o println(x) AlS
§% = O
|System.out.println("Hello to youl!"); >
MAE S=0] ELHE 7[CHE
|_System.out.println( 49); >
MAE =F0] ELE J0HE prinﬂn
HAE
o=







O ¢ OfKl= 7|Z0]| ZXHok= Zx|of] TiAIX] T
O OH Ofidl= 2HAIS Hgot0q HIAX] HE

Hanyang ERICA --- Wed Sep 12 21:32:49 KST 2018

Finished.

O =22t AlZtS 2SH= E2iA GregorianCalendar
O getTime HIAE: &l A|ZES e =L




ommexmigwwe 2000000800
A AXE

NameAndDate GregorianCalendar

mamn [ TTT7= = get' T'ime

¢

System.out — ZZ{A T} OfLl ZHK|

println
print
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A LIQE ATELQ0] 2&: MVC &
O 2 (model)-5 (view)-H|H7|(controller) &=

O B ZHY|- AFZXIee| MASEIE S 1FElsH= ZHF|
7

o —1
O HM07| Ax[: B2 S o= Aa Lheote x|

O 2 X[ M|o17 2] HIAX|| L2t AlLts Sh= A
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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

GregorianCalendarE 7| 2|l [[2 A|E5HH of & =4
import java.util.*; // Java package
/** NameAndDate= O|EZl EMW, AlZIS =5 */
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 S0ELD O Z4dE &5 25| M2 newz
System.out.println(c.getTime());
System.out.println("Finished");

}

}
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O import java.util.*;
O 02| 2HdE Th7 |X|Z ArESHH 215l =0{0F SiCf.
O GregorianCalendar= java.util I}fZ|X|0]| QUL

O new GregorianCalendar ()

O newe GregorianCalendar SEAZEE MZ2 NS Mot}
o () 2H0ll= 2H(parameter), T HHME M dot=ml| 2ot HHE & 4 UL, 0] FR0i= 2=0| giCt.

O GregorianCalendar c¢ = new GregorianCalendar();
O BHE=S0{Tl 4X|0f| c2t= Ol & =L

O cZF 7K1 Rl= 2A|e| 22ilA = GregorianCalendarO|Ct.

O c.getTime()

O c 2H|2Q| getTime HAEE SESICL

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

O HAE S=2| A1E 12 System.out?| println HAEZ MG}
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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

/print( .)

{ E'I|¢E %Ej! }

println(...)
{ BEIAEQ} HZIZX} =& }




e ———
=d= e/t EH (32 F9IT)

NameAndDate System.out

(o .

main c 7HI‘I AHA—| print(...)

{ System.out.print("Hanyang ERICA --- { HAE %EE! }
GregorianCalendar ¢ =|new GregorianCalendar ()|; println(...)
System.out.println(c.getTime()); { HAEQl HZUZEX} &3 )

System.out.println("Finished");

}
N ———————————————————————

?? . GregorianCalendar

/getTime()
{ MR AAE 20M 1 gtE ghetet
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NameAndDate System.out
/main A /print( .) A
{ System.out.print("Hanyang ERICA --- "); { HAE =& 3
GregorianCalendar ¢ = |new GregorianCalendar(); println(...)
System.out.println(c.getTime()); = 4 { HAEQl HZUZEX} &3 )
System.out.println("Finished"); 9 0 ‘ = O:l
} \
N —

c: GregorianCalendar

/getTime()
{ MR AAE 20M 1 gtE ghetet

-
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NameAndDate System.out
/main A /prlnt( .) A
{ System.out.print("Hanyang ERICA --- "); { BIAE &3 1
GregorianCalendar ¢ = new GregorianCalendar(); println(...)
System.out.println(c.getTime()|); { HIAEQ} HUEX &9 )

System.out.println("Finished");

}
N ———————————————————— N —

l ® cetTime 5=
c: GregorianCalendar

/getTlme()
{ AMXE AAS 0M O S Hretet

-
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NameAndDate System.out
/main A /prlnt( .) A
{ System.out.print("Hanyang ERICA --- "); { HIAE &3
GregorianCalendar c¢ = new GregorianCalendar(); 5 println(...)
System.out.println(c.getTime()); { HAEQl HZUZEX} &3 )
System.out.println("Finished"); @
} .
—_Jprntln_______

=

c: GregorianCalendar

/getTlme()
{ AMXE AAS 0M O S Hretet

-




ommexmigwwe 2000000800
__I.L_E_(Syntax)ﬂf o|0|+1Z (Semantics)

O 4=
O LA 2471 Z30| HICHE 4471 Zd0|Lf?
O O:l X-le.I:I-I
O 0, new <22iA0|E> (<RI, ..., <Cl>)

O = 2F (syntax error): =0 RX| EAH 2-G3}= M U217} HOFEL.

O 2|Oj+=
O 20| Bt= TEZH0| OEA| Al XWO|Lf?
O 0, Qo] sl
O 0, new C()= C 2alA2| K= H|=Z2[0ff 4
O 2|0| 2F (semantic error); A&l F0j| O 'F SIS}
o UHLE Ml A[ZHO]| HEEICE Of, EIY 2F.




ComrezmIGONNE 200000 oW
T2 7|&she H

O Y™ o Z BNF(Backus-Naur Form)E ALE

CLASS ::= public class IDENTIFIER { METHOD* }

METHOD ::= public static void METHOD_HEADER METHOD_BODY
METHOD_HEADER ::= IDENTIFIER ( FORMALPARAM LIST?)
METHOD_BODY ::={ STATEMENT*}

STATEMENT ::= INVOCATION ;

INVOCATION ::= RECEIVER . IDENTIFIER (ARGUMENT _LIST?)
RECEIVER ::= IDENTIFIER | RECEIVER.IDENTIFIER

O XM|gt LHEE2 ELE329 QEOEIRIGAIAGE, ENE414 == 220 =, CSE309
ra Tl gt fon P, PN



o|n| REE 7|&5te W

O 2= 5= g

O 0f|, RECEIVER.IDENTIFIER() = RECEIVER”} 2|0|st= Z8%]|2]

IDENTIFIER H|AEE SS5iC} S =& HAE7| dietst= Z4HE
0| A[AtAlD| Zut2 BiCt

51
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Java Il7|X|(Package)2t API

O SeAS 270101 Th7 X2t e 4= QUL

—_—r LTI

O 0O, erica.util LHOI| E2iA MyMap

O JavatiX 7[2X e = H|S5h= 7 |X|E Java API (Application
Programming Interface)2t £ELY,

O 0, java.lang, java.util S
O U8 7|EXQl API= import 5HX| 20F: AFEEh 4~ QUL O],
System.out.

© https://docs.oracle.com/javase/1 O/docs/api/overview—
summary.html 0| 7} EM2t=E|0 QAL



https://docs.oracle.com/javase/9/docs/api/overview-summary.html
https://docs.oracle.com/javase/9/docs/api/overview-summary.html

Cse2i6 Zzagggee
QOok: Javal| 7|2 F&

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

O main H|2E: public static void main (String[] args)

(..}

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

O ZHx| M4M: new GregorianCalendar()

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




