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https://en.wikipedia.org/wiki/Java_version_history

Java Version

o Java 1.0
= Jan 1996
= JDK 1.0 2E, Applet = ¢
o Java 1.1
= Feb 1997
= Inner class, JavaBeans,
JDBC, RMI, reflection,
JIT(Just-In-Time) compiler,
Internationalization and
Unicode
o Java 1.2
= Dec 1998
m ME, SE, EE version &2 &
= SwingO| SEO| 22, Corba
IDL, Collection framework

o Java 1.3
= May 2000
= HotSpot(SunOf| A Tt= JITT )
JVM, JNDI(Java Naming and

Directory Interface), JPDA,
JavaSound E&t

o Java 1.4
= Feb 2002

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

Java Version

o Java 1.5
= Sep 2004
n 7| 5SEHo=2 JIE Qe
Ho 7L 2l A

= Generics, annotation, auto

boxing, enum, varargs,

o Java 1.7
= Jul 2011

= String in switch, try-resource,
genericsO| A EFRY &, =XHO|| A
underscore AtS

m JavaFX7} 7|20 2 mEH

foreach, static import, o Java 1.8
Concurrent API, Scanner
class = Mar 2014
= QEI2E QI4E T HUTY ¥
0 Java 1.6 JDK1.5 0% 71 2 oo F #13}
= Dec 2006

- Hoh 5B

m Lambda expression, Default
method interface, functional
programming

m Date and Time API, stream API




Java Version

o Java 1.9 o Java 1.11
= Sep 2017 = Sep 2018
= Modular system(Jigsaw) = AtHF 112 Long-term support
jshell Java Shell), G1 = |
garbage collector = Nest-based access controls,
o Java 1.10 ZGC, Flight Recorder, HTTP
API, TLS(Transport Layer
= Mar 2018, Security) 1.3, 2CHO A var
m Local-variable type DN
. =T
interference(var), Parallel

m JavaFX, Java EE & CORBA E &,
Web Start, Applets 4K

o Java 1.12
= Mar 2019

Full GC for G1

gl =
= o/

Xtefe] 578

o WORA(Write Once Run Anywhere)
w Ot AR AE= R EMEONM HE ML= XpHEQ|
E X|
- O
m C/C++ & 7|&E AHO{7t 7HEl EHE T
OS, H/WOI| &2+310| XtHt =2 130| S YT
» HEQZO HZE o= S2I0[HEO|ALF MW
U EeteK, 24 2t x|
o WORAE 7+s3H/ St AtHEe| £%
= H}O|E I E(byte code)
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s =1
bl =
= |. I
S

os—t

ol-—

CPUO|| S&XO[X| ‘Eg%
JVMO]| o3l S| *E'?-L'E:.'
= JVM(Java Virtual Machi
XtH} HIO|E ZEE A A‘ﬂ% Xt 7H 7| A(AZEQ o)

or:"
a
A

Z2IHo ZHEF 22y Gl= OlF
* 7|A[0{7} CPUDIL} CHE
. 001I|I|D|-EfA =
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SH M OtCt I HA O

Apple Ate|l MAC PC

olg cpy + AES




EUE 53X

Xtep 7HE 71 A

o
o XiHf= s E =214 - WORA(Write Once Run
Anywhere) &

Write Once !!

Run Anywhere!!
He y R L
=>

Xpd} 7pAF 7
HF H 717 et 7He 71|
= OI_|E1I %| o LEH
ol CPU + Bl fu 7Ha 717 = CPU+ EET =25

Apple AFS| MAC PC

o AtHt Aopdel= 8ot AFH7E ot 7 el
7| Al (virtual machine)E |3t HIO|E ZEE MMt
Rt ol iEJ
*class
ETECEEN TR
Windows 7 gEA
Intel CPU AMD CPU

AHep b 71 A

HIO|E ZE

o Xte} 7F4F 71 A (JVM : Java Virtual Machine)
m Z7| CHE S E0| X
n &Y AHHE AW = XS
m AHHP 74 71A KMl ERE0 B5H
Atet 7tak 7| A= SsiE0tct 22 =g E
211)OE|"—'_1‘ﬁ01|*‘| A Sot= AtHE 7HY 7 A= /IR0 S 5HK|
o=
Rteb Z7He 714 7 S 3=
AtdE 7HEEARRL @ 21HE Q| IBM, MS S CHYst S|ALOM X2 25
o AHHES| A
u ApHE 7bA 1A 7L S A DY (class)l| HIOJE ZE A3l

o HIO|E R E
m Kteb 744 (A O A M3 Jtsot HO|LH2| ZE
HIO|E ZE= ZHFH CPUO ofsf &Y AMEX] %S
Ateh 7t 7| A7t 2ts B2 S 0A M
Atep 7Hed 7| A 7F QIE{Z 2| HA|O = HIO|E ZE oA
s SallA o (class)0fl ME

W Helic s - Notepad? (Adminisater)
File ESL Vew Selling ©
[@ Hello.bc - Notepad? (Administratar) Dz@nd & #ileas ol
File Edit View Settings 7 _.k_.umu elass nella
DE@md] | Ga 4| 44 o |[fal| | »  puwic static void matastring args(]
1fompiled from "Hello.java" s " system.out.peinting"hello™):
2z public class Hello { = }
s public HelloQ); i
4 code: n1:T Catl Sl Wb AR CRoLF I hes Source Cide
5 0: aload_0
s 1: invokespecial #1 // wethod java/lang/object. "<inits":()v
4: return

&
3 public static void main(java.lang.string[1);

10 Code:

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

12 3: ldc #3 // string hello

13 5: invokevirtual #4 // method java/io/pPrintstream.printin:(Ljava/Tang/string;)v
1a 8: return

15 }

Ln1:16 Col1 Sel0 547 bytes ANSI CR+LF INS Default Text




AtHtQE C/C++2] €l 2 %10

AtHtQE C/C++2] €l 2 K10

o AkHt
XH}
if (i>0) { 010100000100 ) m=z
i =1i*10; 010101001111 Test.class
} "@" 010110101010 ( )
=i 010111010101 Atet 7He 71 A
System.out.printin(i); 070100001000 = A H|
1110000000 STE9]O]
Atep A2 ot (TestJava) HFO| E T E (Test.class)
o C/C+
C++
050 | 010100000100 Z2IU
P10, 010101101111 (Test.exe)
21,27 010110101010 oo
L - ° 010111110101 = ;flxﬂ
cout << i 010100101010 St=Hof
1110001100

A AN 11C!
a2 -U.l' E(TeSt.Cpp) Hl_ol Lﬂ El Al oH J_Ll. (Test exe)

anHf
INE],
HFO|
XHt=

|r |rn r|r

Ll Q St EHA'=° EEJn"%o% | 8oz 24
S8 2E2 )vMo| ZetE S22 2H0| 2 0| R0
ClassLoader ZeiAE O[3t WEAZF AT 2L 2E7ts
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= Ho
C/C++0M = Futge7t St HARl 58 I =EE 4
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Attol

Atto)

o LeEtE2 WE 2tE0f et Cheh Atep B =T NS

o Java SE
= XHH} & Hj ZEH(Standard Edition)
» OATED MY S8 7Y EAHE
o Java EE
= AtHb 7|8 HiZE
AHHEE 0|83 CHE AFEAL 7[H &8 88 7N
= Java SE + QI 4l 7|Ho] MHAIO|E &
» S8 M|, FAH, J2EE API, AEZE}O|
Bl=(JavaBeans) A, AtHt M=l AP
o Jave ME
= AtH} OpO|3 2 HfZ T
SO M3tLt PDA, AEEA
SIEQIO 0N S 7H *% flot E;E
|.X|' II-O EI-”EE' E E
= Java SEQ| HEMI + YHICIE 3 7t M

o
O
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mjo
H
oot

o Jave FX
= XpHb 2| X[-QIE{ -0 Z2|#| O] (RIA: Rich Internet Application)&
MAgstD B ZSt7| 9ot Xfbp 22t0|HE S =
= RIAZ MZ QIEUl 29| [t EAHZUME ST ez
A|o|'|

= JavaFX
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Java SE

iy Languags Java Language
e  SECUrlty Monitoring JConsole VisualVM = JMC JFR
Ielfe gppA | JvMTI | IDL RMI  JavaDB  Deployment
[ Beployment

e
o
x

a0 a0 Math Collections Ref Objects Regular Expressions
Baselbowies | ooing @ PP o Utilitles
Reflecti P API JAR Zip
iy Virtuad Maching Java HotSpot Client and Server VM

JDK®} JRE

o JDK(Java Development Kit)
m AtHE S8 7HY =HF. Jho| st =4 =3t
o ALt 2], JRE (Java Runtime Environment), 224 20| E2{2],
ME 5 w3
o JRE(Java Runtime Environment)
= KHE A =H4 VM EZ g
= AtHp A3 oA Hest A2 JRED 2 CHR 7t
o JDKRt JRES| 7H' ! HizE
= 22}22| Technology Network2| AtHt ALO|EOM CHRZE

[m]
o JDKC| bin C|EE 2|0 Z&HE FQ i =7
= javac - AtHt AAE HIO|E ZE=Z Held= Hme
= java - JREQ| bin CIHHZ|0| = A= AH SEZ2 03 7|
= jar - AtHf Ot7}0|E It (JAR)Q| - A &2|st= FEE|E]
= jdb - ApH} CJE{ A

= appletviewer - # H2}2X 80| 0SS dHst= FEHEIE

XHHEZ @S = A= A

o XtHp O Z 2| 0] M (Java application)

. SUHoz AU 4 9k Uy 28 E2IY
o XtHt Of £l (Java applet)

 EH EERK oM HYE= A2 Z2OH

. OHZ3L AR + U K T20f Ao AUS

@ spreadchest - windows et Bplorer. [ = 1= e
(L) [ comrogram Fresw) « [+ | x |[M Goooe

U BHET | spreadsheet fir |~
SpreadSheet
Eanp |

——
10,0 500.0 5000.0
? 3.0 1000.0 S0000.0
1 5000.0

A B [
T !

- ORE | 2X 25 By v Rk -

AHHEZ 2S5+ A= A

o XHHE M= &l(Java servlet)

s HMHOM SESHE M ZEEA S20|¢UES @7 E

2HOLAM 10f St MH2[E o 20, 2™ ZA1E HTML X4
FEfE SEI0|QE AFHE ME

= CIOIEHO|A ME X 7|EF AH{ 2} H&5t=

THA ALE. & MH O 2fsl M SH EHa.

4 2ateX 2 AfH
- pE——ponies e
BT e /
SpreadSheet
e
5:: | 1 servlet
i N % A'IH'l
I»e--- = Ed W e wiE -




XHHiE @S = A= A AHHEZ 2hS = A= A

o JSP (Java Server Pages) o QPEZO0|= OfEZ2|AH oM
s HTMLQHO| XtHt A3 EE FEE SO M YL O|X|E ALEXI2t s PLEEO|E JWEXI=2 KHHEC| SE HE S0 AWTRt

HZHESEE UHE = US 2 (swing)2 M QIst Ho| ZE {7 |X|E ALEE
m JSP= AMHO|A MIME|D Set0|HE 2F0| 2N SHo R n i Q0= AtHEE ALESIL 22820 AHA|A 2l
HTML, XML 20| X| & MM =l (Dalvik) 7t A2 £ ©EI2 7|E HIO|E ZEQ}

S34A0| Qlof Higto| TSt

o

N & HTML
-

2% 1.14 JSPS HY =Y

JDK X JDK A X|

o Java SE Development Kit Download woQ @ commun@ @

® http://www.oracle.com/technetwork/java/javase/downloads/ind

Oracle Technology Netwark | Java | Java SE | Downloads

duea SO Cwervew | Downlosds  Documentation | Communtty  Technoiogws | Tranng Java $0ws ana Tools

ex.html : ryw

Area v Java SE Development Kit 11 Downloads £ day

. Thask yuu o Gowoucy s eesssof e v P, Sandard Eston Devsegmant K1 &
Search Q Sign Ine CountryRegion e Contact o DK™, The JOK i D appbe S
e r— # daa G
T JOK nccks tocs et Kk Seveohng e WengCroprans mes s B davt ograniaig & Heaans I

% rurving o T A plation

porta racle JOK dava Rresources
Jwa SE Cverview || Downdoads | Docurmentaton || Comemunty || Technoioges | Traimng Java SCHs and Tools L B ER R == Yy
e EE 3 Wi JO 11 Oracs b IO
o The e Dt Tachecsiog, hatwors Licamse Agtearmart fat Cxacle Javs * & Tachoical Ariciag
anialin Java SE Downloads % dmm L Rarend Ko T Res 3 M W DO i O T JOK wars 0BV Pdss reie 5 .
Java SE Subacrphon & i % - .
Jva Emtetaea # Jaxa Carg Oracie a0 offers DS Software under The G License on s v el 11 i
Jaa e K ] - & pslBeang I0E :
- = |a\.'a S # Dvationr Traning
e ~ 3 Sen
— Amabssion Contey + Java Developer Hewsletier: From your Orach account, select Subscriptions, axpans # T
: i ] TP e Technology. and suoacToe 0 Java Py
Java Magazne 5 L o + Java Evveboper Dty Pancion workshops (ee) i o events
Java Frathoes LACK) 11 + Javabagazne
# Techoical Aticies - gz
Java Platform, Standard Editien & Dems g Yidens JOK 11.0.2 checksem
Java SE 11.0.2(LT5) & Fonams
Jawa SE 11.0.2 % Me Mlest resease for Ma Jawa S 11 Flatforms
Lvarm more » & L Magarng Java 8!. mnmmmtmz
ceptt cenue Agreemest for Oracke Java SE
# Davsivaar Traos U Sz L
Oracke JOK =
& Tutoisty
Produes 1
# dm.com b o
« Crace JOK License [T
» Java 3F Licensing Information Lisar Mansal Lz
- lnciudeq Thind Pary Licanias L]
e

- Cortied System Confuratons
R | == 150 9 ME 11 02_wndows-u54_bin exe | |




JDK &X| 2 ClHEZ| =

(C:) » Program Files » Java » jdk-11.0.2

A Name

bin

conf

include

jmods

legal

lib
] COPYRIGHT
2 README.html
\J release

AR i, S 2as =ret RE2(E

'

Configuration file
HiolE[E RE ZzaiYo| Bt & oY
Ao E 25 o

Copyrightd} 2t0[4d A TH

JDKO| 7|2 2to[E 22|, It S~ 20|22 2| e i

RN 2R 2 SHe oy iy

Edit System Variable

Variable name: JAVA_HOME

Variable value:

Browse Directory... Browse File...

Cancel

[T —
i o MBI Aoty e Temg
e I s SNERFROPLIG dpputsh o Tamg

=8 windows10 |

I

JDK A X]|

e =203 IS A

o &X[E Arep HH

B Select Command Prompt

Hi-:rosoft Windows [Version 10.0.17134.580]
(c) 2018 Micrasoft Corporation. All rights reserved.

L:Wisersteark>java —versi

S MisersWpoark>javac —version
javac 11.0.2

CiWlsershpark>

TS on
java versien "11.0.2% 2018-10-16 LTS
ava(TH) SE Funtime Environment 18,9 (build 11.0.2+7-LT5)
ava HotSeot(TM) B4-Bit Server WM 18.9 (build 11.0 2'; LTS, mixed mode)

o A O java
o 20 S HIO|EZEZR H3 class
o HO|[EZEE HZ2|2 MK & HF

o JVMO|A HIO|ERE A% s Eas
/"“* 2zy || ol=zia
Xt
Tiave VRN
st
l msg;lr:i «alefl;;.la ;:ﬁ
. +
[ RIEIQ AAG ]
| ]
ot [ 22N ]
Hjo|= A 1
(class)
[ wewr




AteF =27 IR CHA

e =203 T THA

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
Microsoft Windows [Yersion 10.0. I“IN 5801
Ln1:5 Col1 SelD 106 bytes flc) 2018 Microsoft Corporation, All rights reserved

o A javac Hellojava [

CiMiserstpark™java Hello

o 2% java Hello fefi

C:Wizershpark>

o Disassemble
= oA DY S0{RU= HIOIE ZE
Hatshs 2 Y DK javap.exe 0|8)
= Hello.class Tt S CIA{dE35H 21} Hello.bc It 4

EHAER

e
+

UA

C:#UsersWparkdjavap -c Hello > Hello.hc

| — C:#UsersWpark>
[@ Hello.be - Notepad? (Administrator) - m} b4
) ] ,

D@ [tad Akl e =k g
1fompiled from "Hello. java"
2 public class Hello {
3 public HelloQ);
4 Code:

5 0: aload_0
6 1: invokespecial #1 // wmethad java/lang/Object. "<imit>": )V
4: return

8
9 public static void main(java.lang.string[]);

10 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 } v

n1:16 Coll Sel0 547 bytes ANSI CR+LF INS Default Text

XtH} API

o XtHE API(Application Programming Interface)
= JDKO|| ZetEl Sefs 2tolE e
Fast 7|s&2 0l2| 7S IE(EYL 2hoj=eE)e e
= 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

OHr
rlo

A

Xte} API 2 A

o https://docs.oracle.com/en/java/javase/11/

ORACLE eip Certer &
Q
< JDK 11 Documentation
o |
Home

Ohverview Tools




Xid} IDE 2712 X

o XtH} IDE (Integrated Development Environment)
= ST Y 2
» HY ADY OS2 ool & = As S E i 2t

o O|2 & A(Eclipse)

- AH S8 TRIY UL U S AY 8
= IBMO| O3} HLE @F 22 mRHE

oM CH22E

N

o SEI=(Netbeans)

o Intelli) Idea

Eclipse & X|35}7|

o O|2EA

IDE 2018-12 (eclipse-inst-win64.exe)

O eclipse.exe & &

&« C &

‘ECLIPSE

t Eclipse IDE 2018-12

Ch2=E

alogn #

Mombers  Working Groups  Projects  Moro-

Q-

Fakder 8 Use an execution emerenment BE a1

) Use a praject specific B
) Use default MBI (camensly jdk-11.007) endrgure B

Conven Une Debmaten T
Preject layout

) Use prcject Fokder it oustes and clast files

St Werbapace

%) Create separate folden rees and s files

Restant
siay Warking sets
[
[ P O— [
Frigerses e e
[ s

2 XFA

X T2 X

4
o

o ZeiA MM [Z2ME]->New->Class

© Mew Java Class

© workspace - Irva - Edhpre

Fle B8t Sew,

1 Eaciage liplores

.
5l Praject
Project
Package
Clams
Interface

Reaie 0

Aanchation
Saurce Foldar

L Werking Set x
Folder

File

Ustitied Text File
nit Test Case

0 Eumphe

[ Other. coen [

e Relacter Medgate Semch Pregest

RN R R

Mew
Ga ot
Gpen in New Windew
Open Type Hismarchy
e

Comy
Copy Choalifind Hame

Dietete

Budd Path

(defautt)

B ke b | Java Class
e T = B, The ute of the defsult package is discouraged.
Source folder: Hello/are
) Package
[ Enclosing type:
"
Alre Shifte W > HName:
Culet Modifiers: WputE | package
Cabatenct ] final
o Superchise Jovaleng Obgect
Delete
Interfaces:
R
Aol T >
Which methodgab el —
7] pubic static void main{Stringl] angs)
] Constructors from superclass
"

f Bl Inherited abstract methods

Fatme. | Do you want to sdd comments? (Configure templates and default value here)

[ Generate comments

Caneel




X} =23

=
A0 AA BE X7}

D workspace - v « Hellod e Hello java - Ecligne

AHP T2 AoE F

m]

ALY QFA| quick fixE =2{M =73

- o =
Fie [t Sowce Relictor Navigate Seach froject Run Window Help = B Seure -.:1 4 " Wiadow Halp .
* - . — . - = . . 1w &) " T .= L3 Pl e
Fe P AN S0 A WG e Vs Iy Cr OGP #8707 A GTISG 5
i L 4 =0 HEY -4 =0
18 Package Erplover 11 [ Mo java 11 =0 -4 =0 s » - - _IGOEM =
B . 1 B Jew . - 2 < class wello
T - 2 publie elass Mells { Buabe v (& el peblic class Wello {
v = v B 40 peblic static vold main(stringl] arss) {
- e = ic woid main v @, Helo o il (delusk package] LE - gen
v i (detaut package) &5 fapm—— [ Hebojove e i‘m,.u,, el Horddl®; "
: » Wk JRE Systern Libney [FavaSE @ Cronte clasi “‘rieg
N | I} e s
1@ } D) Craste intarisce siring ok i m 10 = 20
& Changets Sgnng (reaxsming] -
# Change s STRING (e grint DacHavee)
& Change to SarngButer avalang)
& Changebe ShrmgHelder’ (eng.emg CORBA)
 Changete Seriglomer Greastil
@ Change te SumgResder Gavaic)
# Change s Seringiirees’ ava.ic)
D Craste ervom ‘string
£ Rensme in file (C1rl- v
prass
B Comole 11 eXgRpEEE ~8-8-=0
10 Comacie “@-0O- <terminated Helle [va Applscation] CAProgearm Fileshejre 8.0 1I2bin v e (2005, B. 20, 2 45432
Mo consales to dplay at the time. walle werldio
ey cannst be esheed to a ype Wessbie Seatinet | 6115
Wintstle Smatlmed | 8241
— 3 — e
II-HI- g2 7] 20 AlSH II-HI- o2 )20 AlSH
—_ O =2 o —_— [= I — =)
T 2H Al SH | J2lA & lE C|&H
O Z=1%8 &3 Run (Ctrl+F11 o O|F8A Z=HME [CJdHEZ
- | = | workipace - =}
D workipacs - hve - Helleme Hebo jave - Echpe - o = _

e [de Source Relscte Mavigete Sesch

= _.'P"'ﬂ‘.fu-\

B Windoe  balp

% Q- FIES Ve

13 Package Exgiorer T O | Dheloion 1
- B stic class wells |
v e B peblic static void main(String[] aegs) {
v i (delauk package) B s [y —— atud
] HeBajiws ]
[, - L
o Uty (hello + 1)
O Console 5 s X% kpEE@ r0-0--0
- 9 165 in PUAE 2 K asery
| B 1

- = ([ s ThisPC » LocMDiek(C) » Usars » Admimstionoe 5 workspace v & | Sear
A Ma - o
o Quick aceess Harme e
smeladata F
Drepbox
v o recommenders F. = File folder
i, Onelireen Helic: INE08-20 2 & File folder
8 Thi PC

I Deskctop
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