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Java N4

B Java HIFETHIRNSEIE— MM T FERTEER. BFL. BEb5IBEHEE. NDXEREE
PUTTERANTIE, FIRIRE—MEMTE Java RPN AN RIS,
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BILUBIY -Xss IXMEEUNSECRIEE S M2 Java R RIEAR/N:
java -Xss512M HackThedJava
ZX I PTRef A T =5

o UAEEKIRREBIRAE, St StackOverflowError & ;
o HHTHRY BRINNRTEHBRAEBNE, St outofMemoryError B&,

FH5 A

AHb75iEMES Java BRI, ENZERNKBIR NS ERMTT AR5 ERS.

Fi5iE—REAEEIES (C. (+EILRIESS) wEHN, FAERREAETABRGIIRERRIER, T
X7 AR R R,
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C++ Java

i3

FTENSEEXESTNE, BEIRENTFEXS ("cC #") .

MAHISHR SR B A ER AL AERZ, AEENBREHIARREANN SRR EKEE. LA
FEHESD PR -

o F&EA (Young Generation)
o EZE (Old Generation)

WAFEESAT, FETLEIEINERE, BINKWEHME outofMemoryError &,

AJLAEIE -Xms F1 Xmx XD EINSECRIEE — MEFRIERTAN, S—MSHREMRE, F1M28RE
I=INI=R

java -Xms1M -Xmx2M HackTheJava

HiEX

BT EHERIIERNGEE. FE. HEXE. ANRERMmFEINIEBSEE.
ME—HAFBREENRE, FEILUSST R, oIS BRW—HFSit outofMemoryError FE,
XX R A TR [EIN A FE B B 2t AR SAYEIR:, (BR—RRIUEMESTIL,

HotSpot EEIMWUE B XUBER AREATRAR B, BREREXARNAN, BAEZIMRSEAERNE, FEERX
Full 6C Z R ARG SHEE, FRLAEESTIM outofMemoryError B, ATERZEE/TAX, M IDK18
Fa, BERXANR, HEHEXBETTE, ENTAMREFS, MAREUNRET.
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B TR EEIRRSERA—EBD.
Class HRRYERI (FFXRENFHENFTSSIA) SERINBERMNIX DX,


af://n23
af://n34
af://n39

PRTERIFPENRIEER, ERIFaSERL, AN String 249 intern(),

HiEAE

£ JDK 1.4 FHFRSINT NIO 25, ERJLAER Native REEFEEZDECHEINITE, ARET Java HEER] DirectByteBuffer
MSIFAIXIRAFHIS R TRE, XHRE—LRTEERSME, F/ukn 7 EERTFFEINATRERE I
;EO
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RS F BRI T AR T, EFHEER. BRI A X = RSB T LA, REETS
ERERERR, LEERZEMSHER, BUWATEXNX = XEHTRARE,

FIEi— AN R ES HREIL

1. 5| BHEIEE

FIISARIN—5 | FETHERS, SSIEIN—5 I BRITHEESIN 1, SIRSSESHERSR 1. 5IATHEDS 0 RIS A
[EL,

ERNIREIERS BB T, WS IBIHEEKTA 0, SEFTENEITEK. EREHEARSIBIE
£, B Java EEMHLAMERS I BITEEE.

public class Test {
public Object instance = null;

public static void main(String[] args) {
Test a = new Test();
Test b = new Test();

b;

a;

a.instance
b.instance

2. ik REE
LA GC Roots JoBAsmHTIER, AIARIRISHREREN, FeTIARIRSETHEN,
Java EEVUEFSIZEDESAIISEAATREN, GC Roots —HREALITAE:

o BT EERERTDS AR
o AHuFiERET INI 5| RIS

o TIEXPEREHSEILES RIS

o IERPRIEESIBIIRIR
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3. HiEXRIENY
EAGEXEEFBRARTSR, MRARGRIBBERLGTERERS, FLEGEX L TREIBE N A S,
FEEXEEAEMFIXISRATEDE,
ATERAFZE, EAEFERRSISRENGSEREEIEEREEINEE,
KHEEMRSZ, FEREUT=AFM, FEBRE TS —ESWEE:
o ZRFRBRILAIFEEWENL, iR FEZ ARSI,
o DNERIZSEAY ClassLoader B4,
o IZZEXINAY Class WSRIRBHAHIMSHE A, AR H I GEL RESHEZETTE.
4. finalize()

K C++ RUNTHIRREL, RTRAMNBEIR. (B2 try-finally EFRXAILMGEERF, HEZFEEITRNRES, FHE
MR, TEREFIREERINT, FEIRIFAEER.

S IRARKELES, MRFEHUTIZISRAY finalize() 73i%, BPAMB A REEIZT =FIEISREHWEIAE, MM
MEK. BMREEHITIX, MREMWRISRZEIERT finalize() 77283, FEHEEKNASBEREMZIZE.

SIFRE

ZeBET S A HEEAMNSRNS IBRE, ERETTEUSNEEFFMNRESTIX, AENRESTHEK
;WS5IREX.

Java R T PUMEREAERYS I FASREL.

1.i85|H
WBE | B SRR AL,
P new —NFTTERBO7 2R AlERIEE | A,
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Object obj = new Object();

2.5%5|H
RS | FAXEIN S RBENEAZRIER T4 SR EI.,
fs5F SoftReference 23R BIFRIRE | F.

Object obj = new Object();
SoftReference<Object> sf = new SoftReference<Object>(obj);
obj = null; // FEXISRARMERSIEXE

3.555|H
55 | XIS —ES WA, IR EREEEEEI TR EIAEZ .
{55 WeakReference 253k BIE2555 | .

Object obj = new Object();
WeakReference<Object> wf = new WeakReference<Object>(obj);
obj = null;

4. IES|F

NIRAMRS|IBEEIR IR, — I NREGERES IBNEE, ANEEFHEEME, BAETESIREE
— IR,

P— ISR ERES | R — B R EX NS B AT R — N R F B A,
{$H PhantomReference E6IZEES |,

Object obj = new Object();
PhantomReference<Object> pf = new PhantomReference<Object>(obj);
obj = null;
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tNCERWHINSR, RiEERR.
RE:

* TRCHIBRI RS,
s SFEAETNESNRERR, SEARERNROERE.
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ElEy BlE

=& F(EH A e

IFFEEENNSER—m%s], AEERE SRR LAINMIAT.
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BRENDARNMEFHIRR, XREREP—R, JX—RATFHET 7GR FEERNREHRIS—RER, &
[EBEERTNAFEEH T XEE.

FERERRERTREFN—F,

R N ERR AT EEL L RIKGRAER, BEFARD AX/IMEEIRR, ME—HIKAR Eden F(F)
FOPIEREE/NAY Survivor 28], BR{ER Eden FIELA—1R Survivor, TEEIWAT, 45 Eden 1 Survivor AR EERINISR
SEEFIEIB—IR Survivor £, REEE Eden FIEAITAIA—IR Survivor,

HotSpot RZIALET Eden F Survivor A/NKBIBRIA 8:1, (RIET POTREURIFEZEAE) 90%, HISEREKESTF 10%
IXISIE, BBA—HR Survivor SURIEFT, AT EEMTEEAMHTASEHEE, bRt EmEErNaE
MR R,

4. UL EE

IERRS RS NS, SRR SEEEERENS L, FRRAE NS,

— RS TR AL,

- FERER: EHEE
o BFAMER: FC - Bk & fnc - BE ik

BRI ER=S
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Young generation

PAER HotSpot EEHNLART 7 MIRIIERSR, IEERRIIRIERSR AT LABC &R,
o BEGESZHIE: REGERENRMINNESRRER—MHIE, MBSLIEERS MR,
o BITEHT: SITENRERSAFERRENT, XEREEM TR ERNIHEREEIRAIE
F, FTIEIRLIRBEESRTIAFEFREREHIT, BT CMSFI 61 Z2oh, HELIRKERRERRIUASRTIARH

7.

1. Serial Y EESE
CPUD HF&EI , P |
CPUL —— || oo || ————— —— | | ———
i kit E .
F P42 i é?&.’f; it

S il WA - % i r—

CPU3 = 1 mpmamrar || | gesal g
safePoint SafePoint

Serial BF 81T, EHMEREARTHARIT.
TERLEAIWESS, REfR— LR TEIRIRETIE.
THNREEREN, TR CPUINET, HTFSELERERNTHE, EAERENREAFREKENE.

B2 Client R TRIFVAFTENRUESS, EAEZHR TAT—RKREARRKR. BiE—RaIERA SRR
DiEHE—BZ20 A, REARKIRE, XREMrEZATLUZZ.
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2. ParNew YEESS

P ] ]
PR GC 2 GCH®RE
e G EE T
CPU 2 =————p — —_—h —
itk A FEHEA
CPU 3 % R 7R —_— tril-EE W ———
SOER A ek L] BRI naR |
SafePoint SafePoint

B Serial WEESSHNZBLAEMRA,

B2 Server R FEUARUFTAEIESRS, MRTMRERRS, EERREABRT Serial YEERR, RBBHRES CVS Igk=F
BeaER.

3. Parallel Scavenge WY EESE
5 ParNew — 122 LFEWEEES.

HEW R B iR AT seaa iR AR &EAYSIRETE, MENBERRRE— TEHNETE, RIEHRR
BRI, XENEIEIE CPU BTEiTHAFERFRIRTE &R ERIEE.

S e MESRESAFRENER, RIFNBMEEERARFRGE. MeEtENTLISHEFIR
CPU RYiE), RIRTEAIEFIIEEES, BEHEREEEMARTEASRENIES.

TSI B R R T B AR FERTEZ, LREREEnE, SHETETR.

LB —MNTRSEGTIT 6C BIEMAIETREE (GC Ergonomics) , MIAREFTIEEMERIIA/N (Xmn) |
Eden 0 Survivor KEJLEAI, EFAEFNHRERFATSHT. EUNSREIIRFEIE TERIE RS
B, iSHEXESHARMRSENFIREESERARNEILE.

4. Serial Old Y§7EESE

ouo AR

- ik 2 GC k1% GC 28 #

Uz ——— o = | zun

cPu3 = aenanras | = | Senanran f =
safePoint ) SafePoint i

12 Serial INEERRAIBFFUARA, tBRL Client HRTRIEMNIER. WMRATE Server HRT, BEARARE:
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o fEJDK1.5 AR ZEBINRAS (Parallel Old #EAELAR) 515 Parallel Scavenge WEESSAHECE A,

o {EJ9 CMS WIEEBSRIE BT,

5. Parallel Old Y £ESS

EFAWE R Concurrent Mode Failure B,

AP G B ] | I
CPUD ==—r— ﬂ— _ % —
[HTRE: T 2] GC H 2 GC 2Ef2
CPU1 % _ _ | | —————————
PR3 GC #E 3 GC L4873
CPU 2 00— || ) || ——— | eeeee——) | ———————
I Fle GC £ s GC £k 114
CPUF =—————— | ) | ——— |eeees—— | ————
SafePoint SafePoint
£ Parallel Scavenge WEEESRIZBFhRA.
EEEFMHELIR CPU RREBUBRIES, BBRILUMILSTE & Parallel Scavenge I Parallel Old &SRS,
6. CMS YEERS
cPUO FF He R H PR TR HlFekigl \ Im PR >
il i ez e M8
CPU 1 e ki : i fFrisad :H!F'ﬁﬁz 5
i B e— e =y Fr AL ]
— 1 i Fia i3 M iid > £ ”
i i Fia P e Fia Fid e fia =
CPU3 . o bR il . .IHJ H 3 N
SafePoint SafePoint SafePoint SafePoint SafePoint

CMS (Concurrent Mark Sweep) , Mark Sweep F§HIEIRC - iBMEX,

PALUTNTAE :

o FATRIC: (XRBIRE— T GC Roots BEEREREAEININS, HEMRR, FTEEW.
o FRIFC: #H1T GCRoots Tracing AUISTE, BHERENREIKIIEFTEIRIK, FEEEM.
« EffitRc: ATEEFRINCHERBFEF SRS FMSEIRCE RN —E o WRARCIER, T8

EXT

o FHRiBER: FAEEEW.
AR NMIE TR RRAF AR RBRITRET, WERSGIEMIUSAPSIE—REIF FFEHTIFT.

BB

o HFHER: [MFMNERLUEHELEAENE, S CPUFIBEERTES.
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o FRCIEE LR, ATEEHIA Concurrent Mode Failure, [ EEIBIIREIEF AIBIRIMER T RF LM E0E T
AR, XEBO LR REERIT—IR GC RS A REHTRIN. T ZFhOkiIEE, BLEEMBE—HDNE,
BEIRE CMS IERHMEH TSI S S H A IRHIRIRBE R, MNRMBNAFEABEFHZEER,
S HI Concurrent Mode Failure, XATREIANIEIGRAT B Serial Old SRE{X; CMS,

« IRC - BREESETEEA, FEHIZERTERIR, B EREIEBEXNERTERSELINSR, 5
TRRIfA—IX Full GC,

7. G1 Y§ggE22

Gl (Garbage-First) , BRE—NHMARSIHNAILIRKERE, % CPUIARTFINZR TERIFAIMESE. HotSpot
FFREBAE FERYEasERRE I LIERE CMS YIEEE,

RS RFERIIZHEN, HElSEsSsHTRERSEERER M ERBEEF, M 61 JUERNHERIZE
—EE,

Hotspot Heap Structure
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p
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\. v A v A v J
Young Generation Old Generation Permanent Generation

Gl BRI D RS N ARAMBFRIIIZIXIE (Region) , FrERMEFKABYEERE.
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G1 Heap Allocation

&
=
HE Eden Space
S Survivor Space
Old Generation

BTSN Region AU, MTRERA—EBRATZEM DS MYNEE, EEE N INEEALARIRH THIRE
K, XTI \E/F*EET{E*E’JNE’& (SR TRNAYSTRRS EEEL R AT BE. BISICRE Region SR EIKIETE]
KB FriABRY=E (X MERETIT REWAIRINIRE) |, FHEHR—MUTIIR, SRIRIEIFRIKERTE,

RAEEKHNMERAKHY Region,

™ Region 3B —> Remembered Set, FIRICRIZ Region RIS |FAXISATTER Region, 1@Id{#F Remembered
Set, TEMMENAMESITAORHMEREAT LB a2 4.

v A I TN TN TN IEer
ooy g Lt —_— ﬂiPﬂ&z !l*ﬂnﬂ MEH i k2
u3 Hi - g #ia — #ﬁ paic nmﬁﬂ i‘h&l&] i P kR
i Al ek Ta fﬁF‘ﬁE# ggm;_ ﬁiﬁlﬂ& o
SafePoint SafePoint SafePoint Safel;alnt

WERAHEHEIR Remembered Set BUEE, G1 INEEESRISIEARH D RAUATINEE:

o HIMATRIC

o HEtrE

o RERNC: ATEIEEHANCEERBFEFSEEEmSEIRC £ —EoircicR, EEWE
XERAT BRI SR T ICRIELLFZEAT Remembered Set Logs BB, HZARCHERTZEHE Remembered Set Logs RYZURE



BFFEI Remembered Set 1, XM EFEEEMERE, (BEAIHITHIT.

o THEEEI: BEXIEA Region PEIEIMUNMBEFIRRAHITHER, RIBEFATEEER GC (EIRAT B FIE R
X, M ERESCaIMEISBFER—RH AT, BRRAREW—E8S Region, FTEIRAFAEHIAY,
BSR4 S KR E RS E R,

BEUIMR:

o TAERG: BICRERET R - B EELIAKERS, WEEB (B Region ZiE)) ERERETEHIE
B, XEWREBITHEASTERETAE A,
o AITRNEYEIR: BEILERERIEEE—MREN M EVHIERERA, BT 6C ERREMEET N 21,

=. AESESEIEREE

Minor GC ¥l Full GC

e MinorGC: [EGERI4ER L, RAFERNSEEEMRE, Fitk Minor GC 25REHTIT, HITRIRE—RBEEL
iR,

o FullGC: EWEEERINFER, BERTNSEEENEK, B Full 6CRDHIT, HITIEESLY Minor GC 181R
EX

AFS RS

1. WRIRSTE Eden KT
KEHIENT, WEIEFEA Eden KAE, 24 Eden KESERBAS, %4 Minor GC,
2. KRB EENESEN

AR BIERBEEATT NS, RERNANSEIBMMRIRIFRISRIUNEE,
Z BB AR AR AR AR LSKEUE B RNIE =S B D BLa AR,

-XX:PretenureSizeThreshold, KFIEINSEREESFNSOES, BRI Eden XF] Survivor XZ BN AERFE
i,

3. KEIFE BRI SHNEEN

FINIGRE N FUITEIRR, XIS Eden HAFEZIT Minor GC HRPATEE, 1578a0E] Survivor FR, SRRCHUIEIN 1 %5, 1EAN
F—EFRNBRIZ TP,

-XX:MaxTenuringThreshold FASEE N T HYIFIE,

4. EIRERFIE

W H AR KITER ISR ERS M 0AZ] MaxTenuringThreshold ABEZFHEE, GNERTE Survivor FIEREIELSFT
BXSAK/NEFIAT Survivor FERI—F, NERATFTHETZERINSZAILEBHANEER, TESE
MaxTenuringThreshold IESRAJERS,
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5. SIS ECIEMR

EASE Minor GC ZH, WL EZEERTANESES BAEAATHERIENRETE, NREMERIIHY
&, BHBA Minor GC AILUARZ 2,

WNERABLITANE RIS EE HandlePromotionFailure IREEE AR DIFRREN, INRAFIPAMSKRENGEEER
AR BEESERBERATHAEARZBEALTSHIEII XN, NRAXT, BE=HEHIT—IX Minor GC; {15/
F, (& HandlePromotionFailure IREADIFEIE, BBARMEHIT—IX Full GC,

Full GC RORRA& 44

XFTF Minor GC, EfASKMIAFERE, 2 Eden (AT, BASHRA—IX Minor GC, 1M Full GC MIENIEZ, BT

%15

1. System.gc()
REBSEIWINAT Full 6C, BEEBMNA—ERIELRNT. FAENERXMA, MmElLEUEERT?E.
2. EFERZERE

EERSAFRIENHENRSIIANAISERENE L, KFEINSHEAEERE,
H TR ERESHEA Full 60, REARERBOIRISARRISLURSE, BILZsh, FTLUE Xmn S
KERERIIAN, IISRBEFERBENDS, FHNEE, EAIUET XMaxTenuringThreshold AT
NEERIER, IIRERERSTE R,

3. FRSEERRY

FEFEEHIEIARY Minor GC RELERNAE=AIHER, MEBREMAHITR Full 6C, BAMNEHSE LER
TN,

4. JDK 1.7 RRLARTRIR A=A A E

7E JDK 1.7 RLIRT, HotSpot EEWLARHISEREFRARIIIRY, AR —LE Class (S, R, 875

SIRFPENENE. REPIEFERNGEREZH, KA G, ERECEIXRA CVMS GC iIER FEs
HT Full GC, BNERET Full GC BARRIKAT , FBAREIIN S java.lang.OutOfMemoryError,

79iEESaLA EIRIES [#2AY Full GC, AISRARITZEMIEAKR A AIEEE fER CMS GC,

5. Concurrent Mode Failure

BT CMS GC FUITREF EINBENRERAEEN, MEBFERTEARRE (FT8ER 6C IEFEsiiid 2 SEEhY
MZEARRE) , {E4SIR Concurrent Mode Failure 812, Ffih& Full GC,

M. SNzl

REETHESEXERNISMERN, MAR—RMNE. FAMR—RMN, BAcHRRENAE.
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e ke AL

mE = 8E r=» HEFE - @BF €,

r \
I i

*I' : RiRlGr, EMMSHE
i

B <-- @EH <€-- Nk <’

BELUT 71 ER:

« DN (Loading)

o BSIE (Verification)

o #& (Preparation)

o f#thr (Resolution)

o #MAME (Initialization)
o {#H (Using)

« EE (Unloading)

RNtz
BETIE. WIE. H&. BTG 5 MR,

1. IRk
IRERSMNEBI—NER, I ETRAERA.
InEadiETe A T =45
BTSRRI ERERTRERBE iZERI —HHIF T,
o BIZF RS SR 7T E KRS TR A EEH.
o ERTFPRER—MURIZER Class WK, (FATTERPIZESFREGEIEEIAL,
Hoh TR LA T30 ASRE

o MZIPEIEEY, A9 JAR, EAR. WARIEZUAUESL,

o MMIZEAHIREY, ERERRVAINIFEE Applet,

o IEITANTELRE, BIINEIASCIRRIR, 7E java.lang.reflect.Proxy {88F8 ProxyGenerator.generateProxyClass FUfCTER
ENTIHAFEIFER.

o FREMEIZEAER, BIGNE JSP SUAEERLIIRIAY Class 2,

2. BSIIE
HafR Class XHRIFTRPESHERHSIREMINER, FEFSEEEMNEINRE.

3. &
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KLERMW static (ZIFHIRE, HEEMRNXZESEARFTHRENIE, ERNESERNRE.

LHBEFREXNERDERT, ESENSREAMIIEEN R —ERO AP, NMiZIEE, EHCARIRMNE
B—NIRE, KINBREEFRELGCRIEZRY, FERIMBRBT IR, EHCAILIETEIR,

VItRE—R R 0 B, BINTERIZEEE value EHIIRIL 0 TIAE 123,
public static int value = 123;

MRKZERFEE, IBACTKIIBHEARATIENIHENARZ 0. FIRITERIEE value AR 123 TIAZE
0,

public static final int value = 123;

4, f#th
BEETNESS | RS IRNEES | BIYE.
Hehf a2 ER LB R T LEIR MR Z EBFR, IXEA T XF Java BIEIESSSE.

5. ¥liRdE

UM A BIEFF IR TSEPENA] Java F2FAUIE. #IIatHERR M TIRMIERS <clinit-() 75500078, £
HENER, XEXECKMIREREKRNNRE, MEDRUNER, RIEEFRIETREFSIERNEN T EmIT

REEMHEAR.

SR, BRARTEDE T RFMENNE, FEENRUHER, RIEEFREIEFHITAIEWT IR
IR R B IEM R,

<clinit>() R IFERBIMERTIIERZENREN FIIFSEURPINEGEHTER, mESERNIFHRIE
DERXEHHINIRFRE. FEENE, FSETRABENIHENEEZRIERTE, EXEEZEIRE
EREE, 78R, FRILIHURS:

public class Test {

static {
i=0; // REERELIEERFEY
System.out.print(i); // XAOmFEESERIEEABSIE"
}

static int i = 1;

}
FATALSERT <clinit>() J3iE55HT, BRERE RSP E X ARFSIEORITFUTEMT 7. BIRILATRE:

static class Parent {
public static int A = 1;
static {
A=2;
}
}

static class Sub extends Parent {
public static int B = A;
}
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public static void main(String[] args) {
System.out.println(Sub.B); // 2
}

EOSARTLUERESIETR, BNAERTEVRCIIRERE, EEOS5E—HE2%ER <clinit>() Fi%. 8
EOSXARME, BUFHEON <clinit-() FEREBEAHYTREOMN <clinit-() 1%, RENQUAEOFENNTEF
FBRY, REFBOASEEK. B, BEONSTISEERAITtE—HEARASIITEON <clinit=() Fi%.

FEPMSRIE—12ERY <clinit>() JAESSAEIME FMRIERRVINBIFIEL, MRSNMERERNIGBE—E, Re
B—MEAEHTIXMNERY <clinit>() 737%, HELEHBRES, BEIENSAENIT <clinit>() 7775585, WRAE—
NERAY <clinit>() 75EPEFEIIRURE, MAREERS MAEEE, EChRIiEIMEZRSHT.

RN ICRItN

1. 51518
RS R E AR AR TN, (BRSNS T EE A RS RS TIAN (I
. WIF. ERBAMTEE)

o 1BF|new, getstatic, putstatic, invokestatic IXPUSZF AT, WMRELBHITINIAMN, WRTHAE
etk REDNERIX 4 KIESHIFRE: £ new XEFLANLIISAIANE,; EINHIRE— M EEST
R (# final (&1, SAMFIIEERMNBEHAEHESFERIRIN BRHE, LIRER— RS E090
=,

* f{£F java.lang.reflect BAYTTIEXS AT RETEBAENER, NRELEHITIRN, NFELMREIRL,

o SR RRRR, MRAMELSSRGBHITENNN, WFEETMAE KRR,

o SEMWEDN, BRBEEEE—IERTIIESR (B8 main() 5iERIENE) | EMNSSIBHXANE
k.

=<
o HfEF JDK 1.7 FIBIZME S KIFHT, AER— java.lang.invoke.MethodHandle SEAIEREAIMRITLER /9
REF_getStatic, REF_putStatic, REF_invokeStatic FY75/AT, FHEXANAEZDWRFIIRAISS TR I TIVRK,
NEESMAERK,;
2. s A

VAE 5 MipsRepROT AN — DT ENS IR, BRILZS, FrE5I ARG UEASMAIGN, PR3]
A, %05 BrERAIFEE:

o B FESIRRXENFHSTR, FSEFRBI.
System.out.println(SubClass.value); // value ZFEE{E SuperClass HHEN

o ETHERENKSIAE, FMALEEAFIIBN. ZSESXIEUEH TN, FAXE— HEMNE
ERRRY. EIR4RE Object A9FE, HP B THANRMMTIE.

SuperClass[] sca = new SuperClass[10];

- HEERENREGNERXNERbD, FREFKEERSI RIIEXEENR, RtraAEXEEN
RAIIRLL.

System.out.println(ConstClass.HELLOWORLD) ;
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ESSES =73

MNEEE, FEXABEE, ARERR— I RINEEEHITIN. XERNE— P RINBEEEAE — MRS
FrasiEl,

XEBRIES, B35 Class JIHRAY equals() J5i&. isAssignableFrom() 753, isinstance() F5iEANREIER S true,
BIE[EF instanceof KIBEAMXISFIBARAIEER A true,

ESIIIESE00 ES

M Java EESUMNAIRESRH, REFELA TR RAISSINELES:

o [EahENNEES (Bootstrap ClassLoader) , fF3 C++3CH, REVMBESHI—EED;
o FTEHTAIMNEES, (EF Java L, MRS FEMNL, 4RRBIMSE java.lang.ClassLoader,

M Java FFEARRIBES, RINERTLKIDEERE—LL:

o [EahENNEES (Bootstrap ClassLoader) IZRNNEEERASASIFIIE <JRE_HOME>\lib BRI, FHEMW -
Xbootclasspath SEFFEERIEEFTH, HEREIWUREIE ((MREESERIRE, W rtjar, BFARKGEHIE
EEBDERZAE lib BRPEASHINE) REMBEIEINRNFR. BEohRINEesTEN Java ZFERS I, AR
EREEENEINERN, NRFECNFIEREBIRGENIEMNEES, BEEEA null (XERDE],

o Y REZENNEEE (Extension ClassLoader) X/ NENNEES R ExtClassLoader (sun.misc.Launcher$ExtClassLoader)
SCHIRY, B <JAVA_HOME>/lib/ext B # java.ext.dir RAZEFTIEERETIFIEXRENSREINES, 7
REA L ERECERT REMNEES.

o NFBFERFRINERS (Application Classloader) IXRANE=SZMH
AppClassLoader (sun.misc.Launcher$AppClassLoader) SCHIRY, EHFIXZENNEESE ClassLoader AY
getSystemClassLoader() 75 ARURENE, FELE—FRARFEINES. SREIMEAFEER (ClassPath) AT
1IEERIRE, FRETTUBERERXNEMEEE, NRNARFPIEEENTECRIEME:S, —RBER T~
XN EFRFEEARISENELES.

WFRIRMER

N FIfE R R =R INEER AR S MTISEEIRNEL, PRIEZINERTLIIIA B CE X AISENNEL=S.

TERERTRINEEZENERKE, TRAVCERIREE! (Parents Delegation Model) , IZIRBLVEKIR T TENSR)
EKhnEEsIr, HERRMEEsaEaE oiREMERE. ENMEEE IR FRE—RMBIEEGXR
(Composition) LI, MAZRLKFEKXZ (Inheritance) ,
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2. 574k
{615 Java KEEECRIKNIEGE—REE—FHAMARIIBERXR, NNEESEMEERISR—.

{5140 java.lang.Object fZHIE rt.jar 1, WRIREBIM—" java.lang.Object FH5Z ClassPath &1, FRFAILURIFEL,
HAFNEZIRMERAIFE, FRLATE rt.jar 5909 Object LUTE ClassPath #AY Object UERER, XEREST rt.jar Y
Object fSEFRRYZEENZNNELES, M ClassPath IR Object (EARRIZN FIREFSEINEES. rt.jar FAY Object (LFTRE
=, BBARERHFTER] Object EBEIX™ Object,

3.5CIR

AT 23525 java.lang.ClassLoader BURIBHER, HARY loadClass() FiRIETIIIRUIT : SiCERESTSEMEGT,
WNERIKBENERSENNEEEENNE. HRSNNEESMNELMATHIH ClassNotFoundException, IEATEIX B S EINE.
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public abstract class ClasslLoader {
// The parent class loader for delegation
private final ClasslLoader parent;

public Class<?> loadClass(String name) throws ClassNotFoundException {

return loadClass(name, false);

protected Class<?> loadClass(String name, boolean resolve) throws ClassNotFoundException {
synchronized (getClassLoadingLock(name)) {
// First, check if the class has already been loaded
Class<?> ¢ = findLoadedClass(name);
if (c == null) {

try {
if (parent != null) {
¢ = parent.loadClass(name, false);
} else {
¢ = findBootstrapClassOrNull(name);

}
} catch (ClassNotFoundException e) {
// ClassNotFoundException thrown if class not found

// from the non-null parent class loader

if (¢ == null) {
// If still not found, then invoke findClass in order
// to find the class.
¢ = findClass(name);

}
if (resolve) {
resolveClass(c);

}

return c;

protected Class<?> findClass(String name) throws ClassNotFoundException {

throw new ClassNotFoundException(name);

SRIES) =TS

FileSystemClassLoader 2ETENZENNELEE, #kKH java.lang.ClassLoader, FFINESUER A LRI, BELIRIES
MR ENERS EEHRENFHRBIYE (class M) |, AEEBIZXEHARTS, &EIET defineClass() 5iEKE
XEFTIDHEARRL java.lang.Class SRATSLHI,

java.lang.ClassLoader 9 loadClass() SLHL 7 WEERIMERIANIBLE, BENENERZ—RALESE, BEERFEEE
findClass() /5%,
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public class FileSystemClassLoader extends ClasslLoader {
private String rootDir;

public FileSystemClasslLoader(String rootDir) {
this.rootDir = rootDir;

protected Class<?> findClass(String name) throws ClassNotFoundException {
byte[] classData = getClassData(name);
if (classData == null) {
throw new ClassNotFoundException();
} else {
return defineClass(name, classData, 0, classData.length);

private byte[] getClassData(String className) {
String path = classNameToPath(className);
try {
InputStream ins = new FileInputStream(path);
ByteArrayOutputStream baos = new ByteArrayOutputStream();
int bufferSize = 4096;
byte[] buffer = new byte[bufferSize];
int bytesNumRead;
while ((bytesNumRead = ins.read(buffer)) != -1) {
baos.write(buffer, 0, bytesNumRead);

}

return baos.toByteArray();
} catch (IOException e) {

e.printStackTrace();

}

return null;

private String classNameToPath(String className) {
return rootDir + File.separatorChar
+ className.replace('.', File.separatorChar) +

.class”;

o [T RNIERR Java UM [M]. AU AL HRRAL, 2011.

¢ Chapter 2. The Structure of the Java Virtual Machine

¢ Jvm memory Getting Started with the G1 Garbage Collector

¢ JNI Partl: Java Native Interface Introduction and “Hello World” application

¢ Memory Architecture Of JUM(Runtime Data Areas)

¢ JVM Run-Time Data Areas

¢ Android on x86: Java Native Interface and the Android Native Development Kit

o RNER IWM(2)——G6C HiZ5AEFH TR


af://n376
https://docs.oracle.com/javase/specs/jvms/se8/html/jvms-2.html#jvms-2.5.4
https://www.slideshare.net/benewu/jvm-memory
http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/G1GettingStarted/index.html
http://electrofriends.com/articles/jni/jni-part1-java-native-interface/
https://hackthejava.wordpress.com/2015/01/09/memory-architecture-by-jvmruntime-data-areas/
https://www.programcreek.com/2013/04/jvm-run-time-data-areas/
http://www.drdobbs.com/architecture-and-design/android-on-x86-java-native-interface-and/240166271
https://crowhawk.github.io/2017/08/10/jvm_2/

o FRAEERE JUM(3)——7 PRI ERRR

e JVM Internals

o RABRT Java FnNEESS

¢ Guide to WeakHashMap in Java

¢ Tomcat example source code file (ConcurrentCache.java)

github: https://github.com/sjsdfg/CS-Notes-PDF


https://crowhawk.github.io/2017/08/15/jvm_3/
http://blog.jamesdbloom.com/JVMInternals.html
https://www.ibm.com/developerworks/cn/java/j-lo-classloader/index.html#code6
http://www.baeldung.com/java-weakhashmap
https://alvinalexander.com/java/jwarehouse/apache-tomcat-6.0.16/java/org/apache/el/util/ConcurrentCache.java.shtml
https://github.com/sjsdfg/CS-Notes-PDF
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