Rl
ot

514760
20204 =5t7|
3/24/2020
S PE

Xtapzh £AQ11

o 19913 8 ZZ M E(Green Project)
s MOO|AZA|AE=O YA D& (James Gosling)ofl 2[sl A=
-7 MEo| 2018 AZEQIOE flo I

o =S
e R |
« SUE S5 22X 8L
7|E oo|2 AME ZRABL pC, S, HO T Y 5 EHE
7t S8t gle
AAZ CHA| ATYSI AL T2 IS XY ZASHOF SHe CHY
= SEE =2/HQl Qo] et
DE ZYEo|M SEHS 2= T2 Y oo TR
EQR, E3| Ao x|xstel =24 Qlojo] WA |
s D22| AF2 0| M1 ChYS ZHES 74X = TP HME0| &8
JFE RE ;&2 %ol HE2|E JHXE KO KK
LIRS AJAR 27 55
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https://en.wikipedia.org/wiki/Java_version_history

Java Version

Java Version

o JDK 1.0
= Jan 1996
= JDK 1.0 2E, Applet = ¢
o JDK 1.1
= Feb 1997
= Inner class, JavaBeans,
JDBC, RMI(Remote Method
Invocation), reflection,
JITUust-In-Time) compiler,
Internationalization and
Unicode
o J2SE 1.2
= Dec 1998
= ME, SE, EE version 2 &
= SwingO| SEO|| Z&, Corba

IDI Collection framewanrk

o J2SE 1.3
= May 2000
= HotSpot(SunOjAl BHE JITT3)
JVM(Java Virtual Machine),
JNDI(Java Naming and
Directory Interface), JPDA,
JavaSound =g}

o J2SE 1.4
= Feb 2002

= Regular expression, assert,
Security 2 version, IPv6, Non
Blocking IO(NIO), Logging API,
Image 10 API, XML Parser,
XSLT

o J2SE 5.0 o Java SE 7
= Sep 2004 = Jul 2011
» J|SHoRE JHY B2 = String in switch, try-resource,
Hatot M7l ™ genericsO| A EFRUFE, =XtOf| A
= Generics, annotation, auto underscore At&
boxing, enum, varargs, m JavaFX7t 7|22 2 =3t

foreach, static import, o Java SE 8 (LTS)
Concurrent API, Scanner
= Mar 2014

class
m QS E QfE T UK HH
0 Java SE 6 Java 5 0|2 71 2 olof #s}
= Dec 2006

m Lambda expression, Default
method interface, functional
programming

m Date and Time API, stream API

- Hoh 5B




Java Version

xpto| S

o Java SE 9 o Java SE 11 (LTS)
= Sep 2017 = Sep 2018
= Modular system(Jigsaw) = AtHF 112 Long-term support
jshell (Java Shell), G1 H
garbage collector m Nest-based access controls,
o Java SE 10 ZGC, Flight Recorder, HTTP
API, TLS(Transport Layer
= Mar 2018, Security) 1.3, 2FCHO|A] var
m Local-variable type Y
'Frsfﬁréeéefg‘;eé‘qar)' Parallel = JavaFX, Java EE & CORBA 2.,
Web Start, Applets 4K
o Java SE 12
= Mar 2019
o Java SE 13
= Sep 2019

o WORA(Write Once Run Anywhere)
s OHH 2R FEE RE SUBUAM HE
E X|
= O
m C/C++ & 7|E 2017} 717 BHE T
OS, H/WO|| A2gi0| Xttt Z2 70|
= HESI0 HEE ol= S20|AE X
2 HER K, 24 EAE X9

0 WORAE 7+&3H/ ot= AtHie| 5%
= HIO|E I E(byte code)

X"Hf AAE 9"J_|_|-o|'o|:

CPUO| 3£ 0|X| &

JVMO]| o3l Mz A

= JVM(Java Virtual Machine)

2 &= AtHte|

AtHb BIO|E ZES A= AthE 7HY 7[A(ZEY0))

HE = =Y EAE + 2IHA

D
0
o
C
I
N
A

it

>

D2 IOl ZEE S8 gl 0lR

. 7|74|017r cpuotct r%
GH A OCE API CHE

. °@'x1|x1|urtr AT HA CHE

Apple Atel MAC PC

XtHt 7+ 7| A

QI CPU + 2|52 Xpep 7HAF 7] A

Apple At2| MAC PC

XpHp 7H 71 A

Ol CPU + AER LEE




XHep 7HE 71 A

Xtep 7k 71 A

o XtHp Aot e{s E-o ZAFREI Ot 7HakA 2l
7| Al(virtual machine)& °|3._F HIO|E REE MMat

XtH} HEO|E
*.cIass

T R R A

Windows 7 EIEFa
Intel CPU AMD CPU

o XHe} 7k 71 A (JVM : Java Virtual Machine)
s Z}7| CHE EE0| HX]
n S XHHE A =t K|S
m AHHE 74 71A KM= B 20 B
Xt 7t 7| A= EHZ 00t 2428 2 E
o) 2l s20|M ZSSte AtHE 7He 7| Al RI=R0M ES5HK|

oto
o=

w At 7R 7IA N R Se
Xpdp JH2ALRl @2kF 2| IBM, MS & CHYet 2lAOIM M2 35
o Xl-Hl-Ol AI'c‘SH
= AHHE Z7h 7| A 7F 222 ThE(class) HIO|E ZE A

HIO|E RE

AtHEQE C/C++2] €l 2 |0

o HO|E T E
XteE Z7H 7| Aol A 7hso HiO|H 2| ZE
HIO|E ZE= AFEH CPUO| Qs AT HEME|X| US
Xtep 7Ha 2| A7 s 50 EHEOIM MY
Xt Zhe 7| A7t QI Z2|H HAle = HIO|E ZE s{iA
w SeA T (class)Ol| K&

B Helicjren - Notepadt? (Adminissiater)
Fike Edt Vew Setlings !

[ Hello.bic - Notepad2 (Administrator) D@hd anl#s|Eas o
Fle Edit View Settings ? _.k_.umu elass wella
0Emd| ‘ g G| 68 2 | | 3 public static veid main{string args(]

1knmp'i'led from "Hello.java"
2 public class Hello {
s public Hello(Q);

4
=
3

8

3
10
11
12
13
14
15

n1:

5 System. out. printing"hello™):
-

Ln1:7 ol Seld 121 byt any CRLF 15 wen Source Code

Code:
0: aload_0
1: invokespecial #1 // Method java/lang/object. "<init>": (v
4: return

public static void main(java.lang.string[]);

Code:
0: getstatic #2 // Field java/lang/System.out:Ljava/io/Printstrean;
3: ldc #3 // string hello

5: invokevirtual #4 // wmethod java/io/Printstream. printin:(Ljava/lang/string;)v

8: return

b
16 Col1 Sel0 547 bytes ANSI CR+LF INS Default Text

o XpHf
Xt
if (>0) { 010100000100 — =S -
i =i*10; 010101001111 Test.class
} ': 010110101010 ( :
- 010111010101 XtHt 7t 714
System.out.printIn(i); 010100001000 SEHA
1110000000 5tE 90
Xtep A A IO (Test java) HFO|E 3 E (Test.class
o C/C++ = !
C++

010100000100 |y Z2H

f

if (i>0) {
i =i*10; 010101101111 (Test.exe)
Ei/Elsq 010110101010 oo
} 010111110101 = ||

i=i-j =
o 010100101010 SHEROf

cout << ;
Ty 1110001100
a2 E(TESt.Cpp) H|'0||—‘13| AIoH J_LI. (Test exe)




XHHieE C/C++2| &l 2E %}o

[ -

o Xpdf
= XtHt= 23 0Pd 9lo] Ao {7t Hi= HIO|E AE M
= HFOIE ZE &= JVMOAMTE Mal Ths
s AHH=E Z Q3 SeASS =202 Al 0| ™Moz 28
&8 292 JyMOj| Z&HE S~ 20| 2[5 0| F 0 H
ClassLoader ZZHAE 0| 835t0] 7WUXI7t 2 SeA EH7s

=1
o C/C++
w Zoe
C/C++0l M= o7t St thAl S8 ZEE dd
s 23
AL =8 ALt 2tojEE2| ¢, W Jtstt 2T A oY dd

« X 2to|=2jals MY Do) =g
N T 2717 A

AT AT

= 2% 3C U MY A2 SR et o}
SYEO| BHRID ChA ¥ U Y3

xpHto| F5

o QEE2 MY SZ0f a2t Chg Atdf HY =
o Java SE
= XjH} 2F Hj ETH(Standard Edition)
s OA3EN M S8 7Y E3E
O Java EE
= AtHb 7| Y-8
AHHEE 0|83t CHE AFEXAL 7|8 S8 7N

= Java SE + QI 7|€o] MHAIO|E HF
= 28 MH, FAH], J2EE API, °¢IE1 2to|=
B1=(JavaBeans) X[, XtHt M =3 API 2

o Jave ME

= AtH} OFO|A 2 HjZ T
S M3iLt DA, M EEEA S H|BHE
StEQIOl0IA S8 TS <
JhA R 2E| EZRIE

= Java SE9| *‘iHM' + °|:|H1|E|E

Atto)

o Jave FX

w Kb 2| X[-QIE{ SlIl-04 = 2| #| O] M (RIA: Rich Internet Application)=
MMSET B S| 3 XtHp 2210|QE ZHE

= RIAS M2 QIE{Y 40| Chst SHEO|ME SUst gBos

=2 A0
A
= Javax SES bk 7| 50] 7jerg £ T2 SR T4
|

= o x
= —
JefEar OC[of AT APIE M-S

JavaFX Ensemble

Java SE

Java Language
Java  javac  Javadoc  Jar  javap Jdeps Scripting
Securlty Monltoring JConsole VisualVM  JMC JFR
JPDA  JVMTI DL RMI  JavaDB  Doployment

e
o
x

AR

me e (I IEEENEN SR ECNEENG  |.oc
-——— &

lang and util
a0 a0 Math Collections Ref Objects Regular Expressions
Gassuibraries  INIEEEREN INE = Utliities
Refl P API JAR Zip

iy Virtuad Maching Java HotSpot Client and Server VM




JDK®} JRE

o JDK(Java Development Kit)
= XtHE S& JHE 4. JHEo| 2t = =
;.:.:Jlfo'ljd, JRFE (Java Runtime Environment), S22 2t0[E 22,
ME 5 =3
o JRE(Java Runtime Environment)
= XpHE 2% 2t4. VM Zg
= AtHE A stA0 Lest 42 JRED R O 7ts
o JDKSF JRES] 7jt O tY=
» 22}2 9| Technology Network®| XtHt AO|EOA CHRZE

o JDKQ| bin CIHHE|0f ZTHE F2 7iY =
= javac - AfHt A2 5 HIO|E T E E M5 Aoy
= java - JREQ| bin Ela“E1 20l A= AtH SEBZZ0 Y Y|
= jar - AtH} Ot7}0|E I} (JAR)S| é';* g A #e5ks R E
= jdb - AH} CJH A
= appletviewer - & E2t2X gl0| EX S HAHSt= FEE[E

o AtHt Of Z2|#| 0| M(Java application)

s KO ABME £ Q- QH S m2 ]2

[=]
o AtHt Of Z &l (Java applet)
- # 229X olojM MEs ne m2aw
- OZ3S A8 & U AHE T20| MY US

8 Spreadtheet - Windows Intemet Explorer = | = s
Gl (&) comrogram Fiesws =4 [ x |[# Googe

w BART | 8 Spreadshent i

SpreadSheet
Eanp |

|
1100 500.0 5000. 0
7 a0 10008 o000, 0
: 000,10

a 3 C
[CR-LLICE S~ 1 far Ri1o% -

xHEE BHE 4 Qs

=

AHHEZ 2S5+ A= A

XHHE A&l (Java serviet)

s FMHOM 2= MH EE2XM 22 f0|°._159| R7E
ZOFA Z10f Ot M2l E o 2of, Al ALE HTML &A1
HEj2 ZolooIE HBEE NE

= GIO[EHO|A ME X 7|E} A1H'|9f St
THAl AFE. & MH O ofsh M3 SH 2

o 2EeN 2 A

| e 1 = MH
S — WM
SpreadSheet

: 1 > servlet
o

T\

MH

o JSP (Java Server Pages)
= HTMLOHO| Xt A3 EE FEE O W AL|O[X|E AFEARt
AISILSE 2 OIS 4 912
= JSP= MHO|AM &[0 Z2I0|QE 0| M2t sHe=
HTML, XML 2 H|O|X| & -4

o

n HTML
%;‘_}0] HE FHIAATE

L ¥
JSPEy Ao mA




xpE BHE Qe A

o tEZO0|E OfF2|#H 0|
= OtE 20| JWUXES KtHEe| SE H{H Z0f A AWTS}
2 (swing)2 M2t Aol 2= If7|X[|E At
n /i A0l = XHHFE ALESIL 22 IE 0 XHA|& 2l

JDK A X|

=4 (Dalvik) 7tet &S Foie. 282 7|E HIO|E ZEQ}
=ehgo| glof Heto] Z

—_ |

o Java SE Development Kit (JDK13.0.2) Download

= http://www.oracle.com/technetwork/java/javase/downloads/ind
ex.html
° - "

(@) view Accounts Try Oracle Clowd Free Tier

Jva 5

Java SE Downloads

Java Platform, Standard Edition

JavaSE 13
v SE 15,02 s e aties relesrse o the Lrva SE Plaiform
Oracle JOK
&
* Oracle License LR
= wclues Thind Party Licenses

Edit System Variable

Product / File Description File Size Download
Linux Debian Package 5572 M8 Ll
e
Linux RPM Package W2.66 MB “
=
Linux Compressed Archive 7941 MB sl
=l
macOsS installer 753 MB -l
L)
mac05 Compressed Archive 757 MB -l
=l
| wincows s instatr 15983 M8 “4
st
Windows x64 Compressed Archive T78.99 MB. L
et

T

Variable name: JAVA_HOME

Variable value:

Browse Directory... Browse File... Cancel
=]z .
Np— ai Windows10
- = ST o it bl

[T —
S
] o MBI Aoty L Temgp
s s SAERFROPL I Aty s Temp
(R




JDK A X

A% =l XHeF A ol

XtHE API 24

B3 Command Prompt - O

O https://docs.oracle.com/en/java/javase/13/

B e B g7
[ e -
e T WD g A
o = Help Center = il

Home Home / Jova [ JavasE / 1B

M -

Documentation JDK 13 Documentation

Books

Home
Related Resources TR -

Looking for a different release? Othar releases

o ©

Overview Tools

Rnleasa Notes Jo Tool Spectications
Wihat's Hew TSl Liser's Gude
Migration Guide Jwvados Guide
Dawriosd the JOK

JIDK %] 3 ClHER 72X

| R OR, Mstes| et =po 922l |

Configuration file ]

Name

o HolE|= A= Z2aejol ZRs ¢ Hy |
conf
e AoE 28 Ho| |

| legal 2020-03-03; ! Copyrightﬂf El.OH\Jﬁ EI'%I ]
ik 20200303 7

o JDKO| 7|2 gjo|zaal, =7} 2aj~ 2lo|=2lalet
cHojA Iea st ofz oty

)

Xt =227 7 A

o &2 Ik java

o Aot F HO[EZEZ B2t class
o HO|[EZEE Hz22|2 HX & AS

o JVMO|A HIO|ERE &3

®

Hjo|E




XtHt =237 7% A

XHHt Z2 7 7 chHA

o &AL Hellojava

@ Hellojava - Notepad2
File Edit View Settings 7
DEnd] ltamnsad|EaealaL

lpublic class Hello {

2 public static void main(string[] args) {

3 system.out.printin("Hello0");
4 1
5} I Comenund Promet
HMicrosoft Windows [Verzion 10.0.17134.580]
Ln1:5 Col1 SelD 106 bytes {c) 2018 Microzaft Corporation. All rights reserved

—_— . . G- Wlzershoark snotepad Hello. java
0 ALY javac Hellojava | o o

D AE|°H Java He”o ]L::Iﬁl.lécr:hhari:-.ava Hello

C:Wzershpark>

o Disassemble
m S22 THYO| S0{U= HIO|E R E
Hatshs 2 Y DK javap.exe 0|8)
= Hello.class It 22 C|AOME% Z1} Hello.bc It g

g gaER 2 4 U

_|

C:#UsersWparkdjavap -c Hello > Hello.hc

@ Hello.be - Notepad2 (Administrator)

C:#UsersWpark>

2

05 @ H| [t @ AL Ha e @k
1fompiled from "Hello. java"

2 public class Hello {

3 public HelloQ);

4
=
3

8
E
10

Code:
0: aload_0
1: invokespecial #1 // wmethad java/lang/Object. "<imit>": )V
4: return

public static void main(java.lang.string[]);
Code:

11 0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;

12 3: ldc #3 // string hello

12 5: invokevirtual #4 // wethod java/io/printstream.printin:(Ljava/lang/string;)v
14 8: return

15 }

Ln1:16 Coll SelD 547 bytes ANSI CR+LF INS  Default Text

XtH} API

XHdt IDE 2712 EX]|

o XtHE API(Application Programming Interface)
= JDKO| ZetEl Saf~ 2to| =22z
x93t 71552 02 FEs Ac @2 stol=aiE)el HY
= WHXt= APIE O| 850 &1 W= X =22 71
APIOIAM Felot FA0f Wl S AL
o XtHt 0§ 7| X|(Package)
= M2 2HE SHLES2 EFSHAH FOf
= ASTZZE £ JS
S22 0| F0f T7|X| O| B =gt
CHE Ti7|X|0f S22 0|52 2L EX 7ts
= AtdHb API(E2H 2 2t0[E2{2])= JDKO| I{7|X] HEH 2 XS &
2R 227t £ 7K 2 importdH] A
= WAL XpAlo| 7| K| 48 Tts

A

OHr
rlo

o XtH} IDE (Integrated Development Environment)
= o2 Y 28
» WY ZAoY, CHZ S S0 2 5= A S2E 7Y

o O] 2 & A (Eclipse)

gt
ox

- Afoh 88 T2 jue A B8 Y 87
= IBMO|| QJ3f| 7jtEl @Z AA TRHE
n oM CHREE
o Y8 =(Netbeans)
|
o Intelli) Idea
|




Eclipse EX|5}7|

o O] &2 IDE 2019-12 (eclipse-inst-win64.exe)

22

o i a0 mxteerl It atien

eclipsein = Open
L Ot Preject frem i System.
[+ Project name: | Hete]
a 23 Use el location
Eclipse IDE for |Java Devalopears b
: s A w5
) e an excention encreoment BE: w11
DF for Enterprise Java Developers Z e a prapect specdic L i
") Use delaul R (camently k- 1107} anfigre [l
Conven Une Debmaen To
9 b f—
- St Werk [ O i ) e pecinct felder 36 oot S sources and elass ies
- Eclipse IDE for C/C++ Developers m‘;‘ oy D Corfiguns ot
ot Eclipse IDE 2019-12 1D fir CrCes developers with Myly
ks R " oo Werking sets
yor P o 10K posc iy
i (b proect e wesking see froen
Frigerses ARt
? Eclipse 1DE for JlavaScript and Web Developers -
—
-~ Eclipse IDE for PHP Developers
b e 5
- 7 et > = Cancel
XI-HI- i g2 ]2 XEAD XI-HI- g2 ]2 XEA]
—_ = e (=) —_— a |1 o
HolA MMM TE2 M E [ A0 AA C =X
(m] EE =380 [_Eﬂ_]->NEW->CaSS [m] EF— = oA dAE —r7
© Mew Java Class =] *
© workspace - Irva - Edhpre
Fie St Sewce Relwter Megue Semch P fus Wndew b | JOA Class = @ werkspace - leva - Hello/we Hello java - Ecligie - o =
. " & file (3% Sowce Relactor Neigate Seach Froject Run Window Help
= N L N e I B, The use of the defauht package is discouraged. %
# # — = o PR B0 E G I®E A vl . = | W
T Package Laplorer = = = o uth
e Tar— r— 1 Package bxploser 1] Mo java 2= Outine
ey . Aw W e W
5 leva raject Mew » Package: (defautt) | Browse. public class Helle |
9 Project Gots v @, Helo
@ Package Open in New Windew BB - 'b'f"l"“;: - - " mainiStringll):void
G Open Type Hiesarchy " B JRE Syt Li
O Iterface Therm I Al il W Hame:
G Esum — Moddiers: = Pl L petrage
& Asnctation I8 Copy Cwaliiod Hame [CJabuteace [ final
&9 Seurce Foldar - [ < -
perclass: jovaleng Object Browse...
Desete Delete
Interfaces: Add..
Budd Path
Refactes
i Which method e el p—
=
| L] Canstructars fram superclass
Refresn "
oweProct f Bl Inherited abstract methods

sasign Working Sexs. Ptme. | Do you want to add comments? [Configure templetes and defeult value here)

ey [] Generate comments
Dibg s

Vabdste

Rlestone frcem Local istiry

Team ]
z [_finan ]
[— > h [Chnin ]| cance

o consoles to display at this time.

12 Comacie B~

Widakle Srartleed 6o




AP ZE203 oY 2F

AtHf =203 A4

o ALY RFEA| quick fixE s2{AM =73

@~

¥ Paciage Eplorer 11

v & Ml
-

[ Mo javs

(S EAMINTERL ) o FRC OIS A et Tl At g VIR R ]

v i (delult package]

W JRE Syspern Libeary [fovasE

[ oo jrv 3T = O | % Outine 11 -
2 peblic class Hello { - v Enwye
-
® " mainfString(]) : veid

1 TOBO Ause-genersted methed s
| Strieny helle = "Hello World™

1@} O Craste intartace siring’ ok = 100 30

# Changets Sgrng (neassming)
 Change te STRING (jevas prirt Dociaves]
# Change to Sarngbufter’ ava.lang)

& Change be StrmgHelder' (erg.ome. COSRA)
& Change te Suingloiner’ Gavastil)

@ Change te SumgResder Gavaic)

# Change te Smgiiraer (avaic)

D Craste errom ‘siring

£ Raname in e (-

o ZZ22 A3 Run (Ctrl+F11)

D workipacs - hve - Helleme Hebo jave - Echpe

Fhe [d6 Soure Relsctor Navigite Semch Pn Windo Help
- SIPH . NS L T e
13 Package Explorer 17 =n
e L Halle 3
v i (el package) ,"
[0 HaBajova :

B JBE Sysper Library [fovs

-lm--cm!‘%IMI*PP"‘MWIC'-NWD—:m:IErd83.‘M-b'pw"=:|:s.?x. \::A-u.zzu{r sommee o i . T P e —
rumaats vt [ - ) 20,16 i o (2016 8, 20 D &5k
striesy cannt be esshved 1o type Wetable e e Wl Wtatle Smatingen | 1:1
Ko =274 A LABO
0 O|22A ZZ=ME C|UEq| O HelloWorld Z2 13 ZHAIsiCt,
O — = JDK MX|
. - 3 ThisPC 5 Locs Dick (C) » Users » Admiritiator & workipace w & Searchwerkspece El | |DE AE-i X|
o Chuick sccess - “":,m“. e [ | §|_I-7C:>’ AE-| EI
3 Drogibos " —
@ oot - = O|2EAE AHSSH AfH Z2 O3 ZHY
el s TE2ME CIAEZ Q0| E0M (1~2ZHE €1
s Thmsinou ’ Lab0_StH_O|&E.zip Y& = e-learningR E M=




