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ot

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 =5
w ZEHE St 22X o2
7|Z oloj2 AAE m2ae pc, YA, Kol T Y £ ZE
Zhol S8ty glg
=2 {bols o HS FAM S Sl ol
514760-1 ﬂeizﬁ;j;'o?t: aof;}:;r D2 WS XY EAOF SH THE
L= oSt BEEXT aemC & =
20174 7123%t7| DE ZWEo|M SEMS e T2y Qo] We
8/28/2017 HES3, S3] Yo AHstE ZzaejY lojo] RN S
ERER « D22 AFR 20| M1 CrYSt ZHES JHX|= 7hM HE0| M8
JHE RIE &2 2o MRE|2 JhX|s MO BA|
WS A2 27 55
o 200950 MOO|ZAZA|AREE QetE0|AM Ol
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Java Version XHdie| EX
o Java 1.0 o Java 1.5-1.6
= 1996 m 2004-2006
s 21171 Sefa = 370070 2aia
= applet = Generic class, foreach, 7t
[o] =S HEA]
= 1997-2004 =71S, ‘== Import,

27007 S

ME, SE, EE version
LHEZeA, AWT, XHEFEI=,
Reflection, Collection,
Swing, $tAHHE JVM,
JavaSound, JNDL, assertion,
regular expression, XML
parser

o Java 1.7-1.8

= 2011-2017

= 420071 A

m Lambda expression, Parallel
Array Sorting, Base64
Encoding & Decoding AP,
Date and Time API, Password-
Based-Encryption(PBE)

G e




Xtdke] §%

o WORA(Write Once Run Anywhere)
w OHH I E AEE B E BMEN AN HE A= AtHEQ
=3
» C/C++ & 7|E QOI7} 717l B8 B5d =5
o OS, H/WOf &4aglo| Xtut =2 30| & |
= HERIO0 HEE o= SE0|AE MLt A
o E 2t 24 B X9
0 WORAE 7+s3tHH St AtHte| £%
= H}O|E I E (byte code)
o KtHE AAS AnUS 58 [E
o CPUO| S&X0[X| fe SEA
o JVMO] QJslf sHM | B E
= JVM(Java Virtual Machine)
o AtHb HEO|E REE M¥ohs Xtot 7HY 7| A (A ZEQ0))

S
=
S

OIEl CPU +

gl=2 Apple A2 MAC PC

- 7|A0{7F cpun

D20 ZHE S

C/C++
S22 =Z=20H - YA Aot AP
TN - YA Ao A

& ] x|

Xtep 7Hd 71 A

Xpu}p 7HAF 7
Xt} 7HAF 7] | tet 7He 71A|
— ol Qo LE
QIEtl CPU + 22 XFaF 71 717 QI CPU + AER £E

Apple AtS| MAC PC

o AteF FAotes 578

7| A|(virtual machine)

Windows 7
Intel CPU

CIEPN

AMD CPU




XHep 7HE 71 A

HIO|E B E

o XtH} ZHaF 714 (JVM : Java Virtual Machine)
= 27| CHE EHE0| 4X|
. SQUBH KpHF AlSY 51 HZ
w AHHE Z7He Z1A REd= BB S5
At 7Had 7| A= S =0t 2402 2Hg E
o) 2|20 Z&55ts AtHE 7t 71 A= IR0 Z S5t

OI-

Xref I'o 1A e X IE
X f7H':é Atel 221F 2| IBM, MS & CHot 2|AtO|M X2 3=
o AtHpo| Al
= ApH} 7|-

0

7| A7t e~ T (class)C| HIO|E T E Al

HIO|E ZE
w KHHE Z7HA 7| A0 M M3 7HSTE HHO|H 2| R E
HIO|E ZE+= AFH CPUO| Qs 2T HAHL[X| s
Rt 7Ha 7| A 7F & B0 ESE0AM 4
Atdt 74aE 7| A7 I HZ2|H Ao 2 HIO|E I E SiA
w S T (class)Ofl ME

B Hellejoes - Notepad (Adh

File Bl Veew Setlin,

@ Hello.bc - Notepad2 (Administrator) DEnd o AkEaa o ke
1public class nella

File Edit View Settings 7 B
DS @ | Ga | 88 & |[Gl| |7 pubric sravic void main(string args()
1 Fompiled from "Hello.java" systen. out. princing"hello"):
2 public class Hello { oh }
= public Hello();
4 code: n1:7 Catn sad Wibe  ANS CRoLF I hes Source Cade
0: aload 0
6 1: invokespecial #1
4: return

// Wethod java/lang/object. "<init>": (v

8
a public static void main(java.lang.string[1);

10 Code:

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

12 3: 1dc #3 // string hello

13 5: invokevirtual #4 // wmethod java/io/Printstream.printin:(Ljava/lang/string;)v
14 8: return

15 }

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

AtHEQE C/C++2] €l B %10

AtHEQE C/C++2] €l 2 |0

o ApH}

Xhef
if (i>0) { 010100000100 |y’ mz a2y
i = *10; 010101001111 Test.class
} "@" 010110101010 ( :
i=i-j; 010111010101 | | Xtk ZHsk 2|2
System.out.printin(i); 010100001000 2 X |
1110000000 S=e]of
RHp &A T (Test java) HIO|E 3 C (Test.class
o C/C++ = )
C++
50 010100000100 ks =21%
( | )={i*10; _ 010101101111 (Test.exe)
2215 010110101010 oo
b - = 010111110101 :;flxﬂ
cout << i 010100101010 ot=
1110001100

A AN TIFCI
a2 -U-l' E(Test.cpp) Hl_ol Lﬂ El Al oH J_|_|. (Test exe)

O Xfo
XtHb= @3 by gl0| ZAubYevt HZ HIO|E ZE Mo
HIO|E RE &= JVMO|AMEH Al 715
AHHI=S T Q3 SgASS T2 Alsl o SHoZ =g

SH 222 )yMmo EEE._ 22 20| 2|3 O|FO{H
ClassLoader 222
o C/C++
» Ao
C/C++0IM= AL AR 7} S7F THAHQ 55 ZEE ¥
s 23
77t S5 [cet glojEe| A
» §H 2l0[E{2|= AW ntYo| =t
A oy 3717t A
s 2X A g Al I
EUE0| BT ChA] Ao & A3

S 0183t WEA7H AE 2 2E7ts




Xtefe] &

o QEE2 MY &Z0f et Chdo AtdF Bf =& M-S
o Java SE
= XiH} ®F Hj EEH(Standard Edition)
= OATED MY S8 7Y EAHE
o Java EE
= AtHb 7|8 HiZE
XHHES 0| 8% CHE AFEAL 7|8 S
= Java SE + QIE{4l 7|EO] MH{ALO|E
n S8 MH|, FAH, J2EE AP|, AE{Z2}O|=
tll7‘(JavaBeans) X', XteE 22l AP
o Jave ME
= AtH} OpO|3 2 H{Z T
SCh MatLt PDA, M=
sloglofolAM 28 7H ¥
|.KI- XI-O [|-||EE| E

Xtepe] &

o Jave FX

= KtHp 2| X[-QIE{ S-0§ Z2|#| O] 4 (RIA: Rich Internet Application)&
445t S| 2| XtHE 2210|HE E3HE

= RIAZ MZ QIHY 49| Ciefot EUFUME 3L ez
AlSH
=2 o

= JavaFX EHE2 fo 7|20 7182 & 1452 StEY0 7t
Jef=iaf ojcjof 2AEl APIE HE

SAMPLES

0088
Ll Je) -

Java SE
[ iy Languags Java Language
jJava  javac  Javadoc  jar  javap jdeps Scripting
Togns | SECUrlty. Monitoring | JConsole VisualVM| | JMC JFR
Teslf: [ yppA | JVMTI oL RM  JavaDB  Doployment

e
o
x

 Dragand Drop S

vasses L JDBC | JNDI | RMI | RMHIOP | Scriping
-—_—
JRE UPES UMX | XMLUAXP | Networking | OverrideMochanism
-———

Java SE

lang and util
dusl Math Collections. Ref Objects Regular Expressions

Base Libraries Logging M: it C Utilities

API JAR Zip
iy Virtuad Maching Java HotSpot Client and Server VM

JDK®} JRE

o JDK(Java Development Kit)
= KHHF 28 744 3. Jjgtol LRt &
nﬂfo'ﬂ JRE (Java Runtime Environment), el 2tolErg|,

untime Environment)
HE. VM 238t
= XjHt 'a L3t 42 JRED ME O 7ts
o JDKet JREQ 2 X Hj=
n 2229 Technology Network2| AtHt AIO|EO|M CIR2ZE

b

> =
OI- 0:-:
— |'i0+ rior 3

o JDKC| bin C|EE 2|0 Z&HE Fa i =7
= javac - AtHt AA S HIO|E ZEZ Hotsts Hutde
= java - JREQ| bin C|AH2|0| = = AtHt SEZ2 13 A3 7|
= jar - XtH} OF7}0|E It (JAR)Q| M A #2|dt= FE2|E|
= jdb - Xteb ClE A

= appletviewer - ¥ 222X Q0| 02 S MAMst= FE2|E|




xpHEE BHE 4 Qls A

o XtHt Of £ 2|7 0| M(Java application)

. e
= SUNOZ MYH 4 Yt U S8 T2 Y

o XtHt OfE 2 (Java applet)
o ® 2R oo M AHEE te Z2
- OIS A8 4 9e A 2ol Mot U8

JWM - Windows enet Bplorer || k]

bl | comrogram Fiesti + |42 | ¢ |[H Googe
7 BNET| | spreadshent fir |~
SpreadSheet
Eanp |
[
0.8 500.0 5000.0
2 0.0 1000.0 300000
1 350000
4
A B €
T
LR | 2X 25 HY v Kook -

o XHHE A& &l(Java servlet)

s HMHOM SESH= M ZEEA S20|¢ES @7 E

2HotA 10f CHSt MH2|E o —.—01| *e'ﬁ” ZIE HTML 2AM
JE 2 S2I0|QE AFHE H

= GO HO|A ME 3 7[Et A‘|H'|9f S5t

THAl AHE. & A‘|H'|01| olsh M S 7

ERCEIE S| 2 AH
[ e T MH
o e /
| SpreadSheet w
:: ="‘ E.: / |
- £« A
> n aEEE W e wiE -

AHHEZ 2S5 A= A

AHHEZ 2S5+ A= A

o JSP (Java Server Pages)
= HTMLOHO| XtHf A EE ZEE SO ™ AW O|X|E ALEALR}

MBRGAEE BE & U

m JSPE AMHO|AM HEE|D 20| E @HFo| WEtN S8 2
HTML, XML &1 0| X| & *c'!*é

o

N n HTML
ZUOIGE FHPAIRE

2% 1.14 JSPS HY =Y

o QEZ0|E OfjEZ2|H oM
s QIEZO0|E JHURE2 KtHES| SE HE FOIA AWTSF
2 (swing)2 MelPt Aol ZE IH7|X|E AHEE
= i Q10{& XtHEE AMESILE 228420 RHH|E Ol
Sl (Dalvik) 7HA HAIS Foigh SEL 7= HIO|E AEQ}
S0l glof Bigto| 3t




JDK A X]|

o Java SE Download

= http://www.oracle.com/technetwork/java/javase/downloads/jdk
8-downloads-2133151.html

1]
L]
i
[
]

Sign InRlegister Help

iy« Communies ~ lama_~ lwanbo_ =  Search Q

Praducts Solutions Downloads Store Support Training Partners About | OTH

Jwun 853 and Tooks
& JomSE

inea Overvew | Downlosts | Docemertsion | Commenty | Techootoges | Trerng

Java SE Downloads # dwen EE and Clanstioh

# e ME
e & JmmCord
=ty & hatfienen €
=’Java NetBeans
T —
[ Sowasisy ) [ cowibis v ] i
P
Javs Prasoem (JDK) Be 121 { BuIZ NoetBoare win JO% 8
¥ Tachescal &rsciny
Java Platform, Standard E Ty
Jdava BE Bul01 1 But0z # Fonms
e SE B 11 wekaden smpertant secisty b Oracks srarngly rcommends et 4 Jaes SE
acke 10 s roasa Jave SE Bul2 is 2 paich sl upciale, ncusing  of Bl 1 pars & Juea Mogases

acHiOn taafies [described n fhe foietse noies] $ Jwase

§ Lowvicper Liameg
» 0K # Tutooats

BOWNLDAD #

# Jwencom

JDK A X|

o JDK8 Demos and Samples Download

= bt oraclecomtechners O = & | I lava 5E - Downiloads | Oeacl. *

Fle Edit View Fevesites  Took  Help

Java SE 7 and Java SE 6 updates

Updates for Java SE 7 released after April 2015, and updates for Java SE 6 released after April
2013 are only availabie 1o Oracke Customers through My Oracle Support (requires support

login).

Java SE Advanced offers users commercial features, access to critical bug fixes, security fixes,

and general maintenance.

Early Access Releases

Early access versions of future releases of the JOK and the JRE are
available for testing. These early access releases include future update and DOWNLOAD &
future major releases. These releases are licensed only for testing, not for

use in production.

JDK 8 Demos and Samples

Demos and samples of commaen tasks and new functionality available on
JDK 8. JavaFX 8 demos and samples are included in the JOK & Demos and
Samples packages. The source code provided with demos and samples for
the JOK is meant to illustrate the usage of a given feature or technique and

has been deliberately simplified.

JDK 4X| £ ClHEZ| =

XteF O, HdstEd 2edt =Tot R E2lE

jdk1.8.0_144
bin XHHZ DB S8ZZ WS o TR £
db
AHHF =2 224 o X|QF AA B E
demo
include HolE|2 RE 220 Lot S opY
pee Xttt 2IEFY 2. JvM, 22fA 20|22z S Ao Zast oY
bin
b JDK| 7|% 2tol=ai2| o X7 2244 2fo|=2iz|e
" e =R0IM We2 5= o2 orY
sample AtHf =224 ME AA AC

E_a javafx-src.zip
& srezip

XtHt APl S| ASOf CHEE XtHP A

Edit System Variable

Variable name: JAVA_HOME

Browse Directory.. Browse File...

Variable value: [C:\Program Files (x86)\Java\jdk1.8.0_144]

) Com{ T 1900 (P 8 LIRS 1703
oy AN 1D 0GR

4. Dpacstng Svsarn, 184 Saved precemmer
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o MBI Aoty L Temgp
s WP ROFL I% Ayt Tomg

g VIS st 0, Toshlaf
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Byt By

T——— |

=& windows 1o ||
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JDK A X]|

el =23 IS A

o &XE Atep HHE 2kl

-

&8 Command Prompt - u] X

Microsoft Windows [Version 10.0.15063] @
(c) 2017 Microsoft Corporation. All rights reserved.

C:WUsersHpark>javac -version
javac 1.8.0_144

C:WUsersHpark>

o A O java
o A0Y = HIO|EZEZ W3l class

=}
o HIOJEZEE K222 HX| A HS
o JVMO|A| HIO|EZE A e

L] o Xt
eiEmale || eEmE ;:ﬁ
¥ ¥
[ BEIY A4 ]
T
\i
[ 2o ]
|
[ oo
Ii = | HHl'I.'. I I- I-E =) | H|=||'I: I
KXo =228 7= THA XH =234 713 THA
o 223 E Hellojava o Disassemble
B Hellojava - Notepad? (Administrator) — m} X - %EHﬁ El.%o.” %O.I %E Hl.OlE iE% E_-IlﬁEE % _/'\_ 9)[7-”
File Edit View Settings 7 ] | .
NERElc ol sen nslEaala Hatsh= 2 Y DK javap.exe 0|8)
tpuptic class wetlo m Hello.class Tt S CIAO A Eo A1t Hello.bc I 4
2 ;{mb'li( static void main(string args[])
4 { .
s systemout.printin(helle™); C:#Jserstiparkyjavap -c Hello > Hello.bhc
5 } B Command Frompt o
"N Microsoft Windows [Version 10.0.15063] -
Ln1:7 Coll Sl0 12ibytes |(c) 2017 Microsoft Corporation. All rights reserved. [3 el e - Notepad? Cudminitraton | HUsersHpark> S

o ?:-Ilﬂ_l-oal javac Hel|0Java.c:h‘l.lscrsﬂnark)iavac Hello. java
ETENN CiWlsersHpark>java Hello
o & java Hello fiella
C:HUsershpark>

2

DE@d| [ra@d| A ea el o e
1fompiled from "Hello. java"
2 public class Hello {
s public Hello(Q);

4 Code:

5 0: aload_0

6 1: invokespecial #1 // Method java/lang/object. "<init>": (v

7 4: return

8

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

10 Code:

11 0: getstatic # // Field java/lang/System.out:Ljava/io/Printstrean;
12 3: ldc #3 // string hello

13 5: invokevirtual #4 // wmethod java/io/Printstream. printin:(Ljava/lang/string;)v
14 8: return

15 }

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




Xt} API

Xte} API 2 A

o XHHE API(Application Programming Interface)
= JDKO|| ZetEl SefA 2tolEefg|
Fast 7|s&2 0l2| 7S IE(EHL 2hoj=eE)e e
u T2 RS APIZ O|28}0] 2|1 W2 XtHp T2 13 Jjet
APIOIAM Felot 70 Wl S AL
o AtHb I§ 7| X|(Package)
= Mz A SPLASS 2R/ FOf
= ASTHEER =0 A=
Zej20| o[ 0| W7|X| O] ZRt
CHE TH7|X|0f 3% 0|52 2l EXY 7ts
= AtHb API(Z 22 240 22{2))= JDKO| T7| K| HEH= XS E
gaot SefA7F o 7| X2 importSt] AHE
= JHLRE XHAle| W7 X Ed THs

Al

OHr
rlo

o http://docs.oracle.com/javase/8/docs/api/index.html

| PREY MEXT FRAMES N0 FRAMES

Java™ Platform, Standard Edition 8
paps API Specification
..... -
e » This document ks the AP specification for the Java™ Platform, Standard Edition
~

Profiles

java.applet Provi ¢ to create an

with 1s applet ¢

java.awt Contains all of the clas
interfaces and for pain
Images

creating tser
graphics and

java.owt.color Provi

s for color spaces.

XtH} IDE 270} HX| Intellij A X|5}7]

o XtHF IDE (Integrated Development Environment) o Intellij Community (idealC-2016.2.2.exe)
= s e 2 CIREE
= Y, ot oS ool g = A= SE Y =F 5

o O] & A(Eclipse)
s AtHF 28 T2 O3 Jjete 93t E3 7|t &4
m [BMO|| QI8f| /e QE AA TENE
. oA Cte2E
o YE = (Netbeans)
| |

o Intelli) Idea

a Q0 bepr o b com, e B Sncn £ @ ebins 12, [CT) &
Bl ot D68 the b IDE

Fie ESt View Faverte Tosh Hep

8- -

%8 123 Gecmetry B - MEMCOOOR

JET
BRAINS ALLTOOLS [IDEs .NET & VISUALSTUDIO TEAM TOOLS LANGUAGES STORE SUPPORT  WE ARE JETBRAINS

IntelliJ IDEA What's Mew  Features Leam  Buy

3 d v Page Sateye Tock~ @ 5 W "




Eclipse

2XI5t7

o O|2 &4 Oxygen (eclipse-java-oxygen-R-win32.zip)

CtREC

o O|2&A ZTZ2HME MM File->New->Java Project

Croate 5 Jawva Project 3

© Mew leva Preject =} x

- B X
N st Lrcs posject in e workspace orin an e
O eclipse.exe &2 v
. = o -
Fya Prejert I Pucjast name [Het]
1 Ot Prajects from Fle System. B Packsga i
- g t; “_“q { 71 Ure defauik location tovlobis
O O 0w cciprens o=
© Eclipse Downloads @t —
Fla ERt View Foore Took  Hale _ ® Use an execution emironment R | levaSE-13
a mGwmcnyF—th:um = - Page~ Safery~ Tock~ @~ N H 8 ) U prspect specific IRE: el
. A Py
e Tools for Java developers creating Java EE and Web = | o () U deault R (oermently jrel 801057 —
applications, including a Java IDE, tools for Java EE, JPA, J5F,
htfi m Progect layout
yn- Comvent Line Debmaen To ) Use prsject foider a5 oot for sources and class fike.
9 laamgple @ Creste separate folders for sounces and class fles
T Othee. CreM
[ — Wit sets
= [ Add pesject tn working sets Hon
- ipon
Windows s
e/ 160 ME  280.639 DOWNLOADS
e ) & | Prigertes A lrter
The essentlal tools for any |ava developer, including a Java IDE, £t Froblems & lreados e
a Git client, XML Editor, Mylyn, Maven and Gradle integration... scles 10 deipley o the ¢
2 Hest Cancel
oA MM 1T 2N E N Cl
o=t 838 [EEME]->New->Class
© Mew Java Class o
© workspace - lava - Edhpae o ”
Fle Edt Scurce Relacrer Wivigaee Semch Prejon Rus Java Class
- LR L S R, - B, The wte of the default package it discouraged. \u Fe [dt Sowce Felactor Naevigate Search Froect Bun Window Help
- - & IPrs \QvquviG-_‘d_ - - - - - 1
1 Package Diplores
Source folder Hello/sic Browse.. ) Mellojovs
s .
5 lea Praject Hew ¥ Package (default) Browse.., public class Mells
£ Project. Gantn blic s
o [JEnclosing type: w i (defoul package] ‘ =
@ Package Oipen in Hew Window 1) Wellojavs
o Clm ipen Type Hisarchy (N Wk JRE Syters Libsary
O Iterface Therm I Al il W Hame:
@ Emum — Cubec Modfiers: ) pu L package
& Aanorstion I8 Copy Cwaliiod Hame [abatract [Jfinal
& Seurce Folder Paste ey o -
T perclass: javaleng Otgect Browse.
! = X Delete Delete
Folder Interfaces: Add...
File
Ustitied Text File p——
e Source prasees
Refactes A ShifteT 3
[ Eample ; Which method gk eld Coenie?
9 Other. coten |, h:_ =] public static void maindStringl] srs)
] Constructars from superclass
Raefresn LI |
Chosa Project I Ee] Inherited abstract methods
s Warking St Ptme. | Do you want to add comments? [Configure templetes and defeult value here) O Comsole BT
- [ Generate commaents o consoles to dapley at this time.
[
Vabdate
Restonn e Local Pestary
Team ) &
Compure it : Cance Wik | St 610




AtHt Z2 73 Hotd 2 F

o ALY RLEA| quick fixE 53 =8

Streny cannct be eschoed 1o o trpe Wetstle Smatliet | 6:15

public static void sain(string[] args) { v @, Hello
A1 100 duto-) method stub
hello = “Hello world!™;

Wrdstle St Insent 1:1

LABO

o0 HelloWorld T2 284S ZEASIC}
m JDK AX|
= IDE MX|
w SEEY
w O|SEAE ALETH Atet =23 &Y
m TENE CIAHED QY E0A (1~2%F)
Lab0_sHH_O|2 zip Y=t = HE
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