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1.1JDK, JRE. JWMBYREZEMTA?

T2 Ivm?

Y ZFR (Java Virtual Machine ), T2 JAVA RN, BRIRHI .class BN, B
BEIEIE class MG FTRSIESHHTIRBIFARRIER Z R LAY AP STRLEIE.

&2 JRE?

WY ZFR ( Java Runtime Environment ) , Java IZfTEIHE. EFEGSWMIESD !
JUM BOFRAEESEERAN Java BO—EEEAKEE, HBXSTF JuM kiR, JREZHFE—EPS Java 3£
.

{+42 JoK?
N ZFR (Java DevelopmentKit) , Java FF&ATEB, JDKEEA Java FFARIZL,
BT JREFI—LEtFA/NTE, 5I80: javac.exe, java.exe, jar.exe 2,

X=FMXZR: —BEEREXZR. JDK>JRE>JIVM,
1.2 W BIREFERELA N 5 XA R F0(E R

N TERf7:
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JVMATFEH

RiEX

HBED NGRS, KR NEENE.

HBiEX

RTEMEMUTINERNXER, B8, #SREFHE.
HE

FHISRER], FrERIISRIMEEERAE Eofc. 2 JVM FTEERAFEPRARI—R
X1,

e

Java TTiEHUTRIRFIREL: FERERRER, BIFH:, SR, mzHOFER.
FEanEHASZAEER.,

Fib5iEte

{EFS IR, ARRAMTT AR native J5iEHITIRSS, WA SEITRN
1789 Java J5iKIRSS.

EFiTERs

LRIZEATHTRITSIE RS, & WM REKIES/NI— R, $UTFHIBIIERR
B AR ARG PR FEMTHFTEES.
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Fitl new A) ARZIE SRAE wIEs o AZIAA | AREEHD L sygamar

en ' wiem
B n L]
W

F1E: EUTBE— new 8¢, BRBERBEXMECHSHEDREREELTE
NVEXPERIFFS5IA, AEREXNTSS | BRESCEMINE AR,

F28: MRRCEFINHFIBAHTE 3L, WRIRBHITINE, BBAMNRTESLHT
ESEN)IE=A

F|3L: RN EEIZE, BETRHTHENRIRESE.

B 4P WREAFENATOMERNHTHEET=EHE, ANROETEAESE
THE—REAER/NIRFM Java RIS HE

B/5E: AEXNIRID D ARMER:

HF—HER: JWMBRTFENERY, FBRIERNAEFEERNEI—L, =RIRFES
—ia, FER—MEFHEADRRETRE. BAXMRDEAFHMILRESR, RE
et AR AR —RESMNSRAIMEERES., XM 2 IastillE".

BMIER: W HIRAEARMERN, R REERINRTESRERNAFERER
. IXREHEMIRINEFIRISIERIE Y. XEHER(ITMBEREF—IKER, BTICRIBER
A, EDEARHRMNGIZRPHEI—REBFERITELISERELIA, HEFCR
=E.

Be¥: TAPBTAZE, WM EESREFNZEEIENS 0E, MRER TLAB,
HUATLAE TLAB S ECHIRHERRL AT LA T T (%,

FB1E: WMHBVRHATLEIRE., A, XPXIREMNEAIEN. TRAIEH
3. GCHFERFHER.

Fs¥: a7 LENLEBZE N IWRKE—NTIREAR LT T, BM JavaiZFK
BEIIRE, NREBANINIFIGR, FTEHIT <init>F%, KREEFPIRENTSBK
BEIR, XEHE—NEIERIRRRISRAER T .

LA RIREEES JUFZER? (I NAtRaE Y 2447
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o BEREE. EREA Mo BEEER pESEE

tric-iBIREE

IR BREEERER MR “FRe B
tRCHER: HEFrEERMAINIR, FHEIRS.
BRRRNTER . I RCH ERIBEA T R SIARR.

=
L. FRCHBERREISCEEE A S
2. 2T RENER, MSEURERIEIK,

SHEZx

REDRRAIMBFHIFR, SREREF—R, SEIREWARIFHE,
BEEIINIREFRIS—RE, ARIECXRAFENEEE,

R

1 FEREBFIMIAFEAEHX.
2. AFERREN, SHERIERSTRE.

tric-BIEEX

MC-BEEZARCEENREHEZS—RATF, MEEFEETNRERFHII—inTZ
5], AREERBEWOAFIAIMIRE.

R
BEEREKR, HUTEBRS

PRIERE

BaiAEso JUM BULRIEE RS RANE L. RIENSEENEGERSARFENS hET
MBI, —RER NEHEXXD FTENR (Young Generation FIZEFA, ( Tenured
Generation ) , 7KA{X (Permanet Generation) .

EFEANEREFRUIRERRAEPEMNRFERREI, MIHTERRSREERER
[EURIERE KERXNREEREUL, BAFMTLIREARRNSRRRRESHEER
%o

W EF:
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Tenured Permanent

- Survivor Space D Old Generation
- Young Generation D Permanent Generation

Young: FHGESERINS, MWEEMEIEERE, JLFATILAZEIEK, 1Al Eden
X,

Tenured: young RZREIWETEE N REVXISIEHBE tenured X, 104 old X,
Perm: ;KAT, TEFINEHAEEER, £@EEK, JLFASHEI.

L5 @8RS 15— M AR I0EALH 7

Class MHHRSERHEEREREIR, 1E VM PRBAZR—IDfEIA Class ZHHTEENSR, B
ZTHERXIRALEAR] Class EMER : IIMISHRER, BIEEIES.

REFAVIBIEIASERIEUEM class IEIIEEIAT, FNEIRHTRIG, EHRERTIIOR
%, BRI E R Java K8, XHEREHASEINEAN .

L6 RRIMNBERERMA? BREA—TE MR
e [IE=3: ) OF S E o
AR WE. WEA MEHT. WIEML TR

$—:
B INESA A HIEE.
INERRMBIENE IR, BIWEX—INEREESHAT=HEE:
o BITENLRERIREEEXNN —HEIFHR
o BFEDRIM RIS SEEEEE N A EX S TSRS
o TE Java HEPER—MUFRX 1M java.lang.Class X5, {FANGAXFIXLEUE
ABEAL
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TR NSRRI,

X—MERZHER Class MEHHNFETRPEENEEFE LIELWIAINE, HEFSIR
EEMTNESNZE., 88 7THNGIEE: XHRIE, TTHIEWRIE, FHE%
ik, fFS5|FEIIE.

F=%: £F

TENEESTENTRNTE, FISEHAREAZIAME,

EENMREBEXNEZESRRFHRERTEVRENNER, XERFEBESIEX
Froo e,

S : BEr

fERPRITT S5 R NEES A,

BT R EIMTS B EERRFT S5 BERAERS IBRITRE, BT EEERRISE
RO, FR. X73iA. BOGE. 5iERE. BiEOWERRRER 7:/455|H
1T,

EhE: Mk

KRB EHITHIIRN

FRAEFSEEM T IERRRIIAE, JYM RERSRHITOEN, ETEXNXZER TN
(1

L7 JYM FRE X BIZENNEEEB MBS LR ? 3 pl+AER?

Jas) (Bootstrap) ZKm#Ee#s. Y B (Extension) Z8In#kss. NMHRE I
(Application)

[R5l (Bootstrap) JShHNES

5| SN RFAACIBLINAYZEEENEE, BREIE < Java_Runtime_Home >/lib FHE
RUZREINEEIRTFS., RT5|SSENEEE S R AIEIN AT, FAETEEE
SRENZ S sh3EnnEasa95 | .

e B (Extension) JSHNEKEE

¥ RN ST =G < Java_Runtime_Home >/lib/ext BB R FZS & java.ext.dir I5TEN
EPHEENSEINFS. FAETUBRERNET BIEI0EES.

NRIEF2ENNEEE (Application)
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N FBFEFENNELEE (Application ClassLoader) : fA=INEAFIEER (classpath) _EAYSE
Jﬁo

L8 HARNFERIRRI? BAIER?

BXRENX:

MFRIREENTIERER: NR—DEMEERITE T RINFANER, EBXASEC
EINFGX K, ﬁmiﬂla**?%@"bﬂ%k%%%mﬁk woxrm L, FEit, FrERIEINES
REEEHMZRE BRI TNENERNTERT, REI RN REHEIFTFERISE,
FIngEs A =N A%,

W FZEIRAH:

1. 2 AppClassLoader fINE— class B, BEBEFTASEHSE=HMNEX L, MEEL
ENNEEKREIREG L SENNELEE ExtClassLoader K5EA,

2. 24 ExtClassLoader INE— class B, BEEBASBSEZAMNEIXINZE, MR
EENNEIERZERES BootStrapClassLoader 58K,

3. %158 BootStrapClassLoader &M, =f8FH ExtClassLoader =i INEk;

4. & ExtClassLoader B N & kM, N &= {# A AppClassLoader N &,, W R
AppClassLoader tBNELM, MSIRHEE ClassNotFoundException,

Bz
BootStrap ClassLoader
EENEE
Extension ClassLoader
R A2 R K23
Application ClassLoader
BEX £ BENX N3
User ClassLoader User ClassLoader

WMFEHIMER:

W EF:
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o BEHBEMNIERINERKITLAERLEINES NS,
o {RIE Java IEFREREIETT, Java iz AP EXCEEIA BTSSR,

LOMEB—T JUM FRIzIRINEESS B IRILL? i = o a2 TA7
e awava e

Serial JEESE

B

Serial NSRS RBEER—REEHITRANNET(F, FHEEHTEARKERIRR, e
R TREAEERRRIFIL TR, FFhRIERLiEcmlle, BEthEiE eI A4 se T(F.,

FHEL: SHE%
ParNew J{EE22

e

ParNew h ik IKTEE B8 2 Serial WL EE BRI Z ELAERAS. AT R A CPU SIS LIRS,
ParNew UEEBE AT LIS T2 MUES TR THIRIRE T 1E, XA LIRS RIREEITFE
HIRER,

EREX: SFH&EE
Parallel Scavenge Y£E28

B
Parallel Scavenge Y528 B— RS &AZAIINUIEERS, (BRE X ParNew BR KRR

\\\\\

Parallel Scavenge WEEBSFNE I EERR I T AR, EAthiEERS, Ebal ParNew F0 CMS
XL EESS, BAIEEXSTNEMNAI4EEI IR ERIRTE], T Parallel Scavenge UIEE28
FENRNEERRFGE TSR E, XBRNEILE, 189 CPU BT BTN ERER
RURYIEAD cPU SRTEIANGEL, HIE = iBETrE / ((XiBiz{TRTE) + Ltk EERT
&) . WNEREMINLIETHEL CPUBTER 100 9%, mBFHTHIRKERRER 1 5
h, BBATIERR 99%.

EREX: SEREE
BERLIRUTEREE
Serial Old Y EE58
R

Serial Old IWEERR R Serial LRSI FIRE, X ERTERTEFiRNRERT
TERZFRRILARIERRS, BRILUERIRSS imh R FFRILAR I SRS,
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FERAEL: tric-2E

Parallel Old YZEEES

TR

Parallel Old 5252 Parallel Scavenge I EEZSRIE TR IRAX N EERS 27 JDKL.6 hRAS
HHINAY, FRLATE JDK1.6 ZBI, #FHrECHY Parallel Scavenge REEF Serial Old IXFRERZRAR
REFUEESECS{EMA. Parallel Old L3RI ESREHN Parallel Scavenge INESEE—1F, 1
B EMERNLIIRKEESE, F Parallel Scavenge ESR—RRES, TLASSIIXT
Java HRFNE I E0CAIL IR IEE R,

RS tric-BE
CMs HERzE

B
CcMS WS R BRI FR I ESS P LR M FLIIR UL ESS. CMS 2 Concurrent Mark
Sweep, NBFAILBY, XE—FER R B EA0H I EESS.

CMS Bl SR RR B — R LBREN SIS IRRT ()0 BArrIERRs. Q0 N EFR:

cpuoBLBE Arge | _mEme | meam || meme

CPU 1 | FIRFRIE s, fe— | | ~ || b

. = _ = ) %

CPU 2 > > e—- | | 1 = | =t

CPU 3 et L A Al eee—
FH&FRE H&EE

MEIFRILAEH, CMs iE=si TIRIRERILAS A 4 IR

o ¥IEAFRIC (CMSinitial mark) BHER

o FHAFRE (CMSconcurrent mark) BTER
o EHHRC (CMSremark) FYER

o FHAIEMR( (CMS concurrent sweep) FER

EREX: Ef+RCiER

Elfth
G1 LRI EESRS
e

FEBHEE: WAkTC, JERARC, EED, SHER.

EREX: S+ fRcEE

110 f+452 Class H?  Class MIHFF BRIV EELEBHLL?
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Class STEFR—1ALL 8 (U5 RAEA I IR, S NIRRT ASIRIRFHES ).

Class SHFSTURA—MEIUT CIESEMIRRINERFEETE. XHERINERNINE
PRFPEESREY . IR SEINE,

e BEAREWERE, Llul, v2, v4, BBDBIKETRLINFED. 290FT. 4910F
T. SIPMETNLHEE, e AREERREF. R5|5|H. HEESHEWKR UTF-8
RSB FRTER(E.

. HEZENLRAEHEERHCERFEASUIETANESEURREE, £IPREPIBMEMLL
_info &5,

L1l SR NWREL” AR

MR REBRYHTRIZER, WAXNREL.
AIRESRNGES: SIRHEESIAMSITEZ.

N /N
G
2.1 Java 1B/ EASMEXEEHY?

KNmBER Java JBIE, RBESEM—F class 3, MAFHEE., FHBAER
51T, WRET JVM BN SSIE A BEIETT.

UM 22—V, BV hiEd, 2B TEXE, Java KIDETHEMIFENTF
VNG, BHE WM EBFTRXEEEANES, NARNET Java EFRIERT.

2.2 WM FIEIZ1TIX, BLEeiSR OOM BYfEIR?
BTHIBETR, EfXKESETESER 0OM BIIBS5R.

HeditH: java.lang.OutOfMemoryError: Java heap space
FeftiH: java.lang.StackOverflowError
KA : java.lang.OutOfMemoryError: PermGen space

23FANB— FURED T AFXERI D BECOIRE?

1. JVM SIVEINTEX Java JISRIE Eden IRt —IRTFXEL,

2. & Eden [AIRIBHS, AFHIBER, SUREIT—2.

3. WML BT Eden FEFERNERAINSR (XET 1 SESRAINEKENT) . 7
IUE%E Eden EEMHARBLUBAFSR, WIRERKFED Eden FIFERTRITA

Survivor X,



GitChat U OO ooog

4. Survivor X# FASR{E /9 Eden & Old I [EIZZ#EXE, = Old K= (A E AT,
Survivor XEIXTRSEIEE Old X, BNSHAREETE Survivor X,

5. 2 Old RF[EIABRS, JVM =7E Old RKif TRt EE.

6. TR EES, % Survivor & Old K{BFATCIEFIIM Eden EHRAIEBD XS
%, BE WM FoATE Eden KAFIISRBIZBRNFXE, MHIR “ out of memory ” §5

1%
1.4 G1 5 CMS PRI EERSHIXIEY

HHHEARE

L Gl EEE= A A EENE.

2. GLIBITBRESES X, (Region) HIATUBIRTEREHRIER,

3. Eden, Survivor, Old XABEE. FERFEANE LLRIHERIE.

4. G1 BJLABIT IR ETREAFIRATE) (Pause Time) Seizlii ik S EEntT (Al 62 N FAEE AR
&,

5 Gl ERINAEFEESD LERMMEH=RNENIIE. M CMS BRIAEE STW (stop
the world) IR,

6. G1 =7 Young GC HPf$EFE. 1M CMS REgeft 0 X{FFE.

BISRERRE

g Gl
M N ALSE: CMS

CMS BYERFRZRT cpu IERILEE. Gl RIBAFHAT SR, FIAXNRERRIA/NEEREX
RYEEK,

CMS 3Bk, FSFERSHNGERE., 6l 25818, FRLRRZSERN,
2.5 2% EE AT VM SEEILL?

HIEXRE

Xms: IR/

Xmx: ExAHEER/N

Xss:Java B NERFERIStack A/

XX:NewSize=n: &BEFIRK/N

XX:NewRatio=n: IREFERINFERMOLLE. W0: H3, BFREERKSFERL

BH13, FERGBENFRRFEZAMN 1/4,

e XX: SurvivorRatio=n: FEMHF Eden X5 Survivor XEILL{E. iFE Survivor
XB®. W: 3, FREden: Survivor=3: 2, — Survivor X §EMNERRKH
1/5,

o XX: MaxPermSize=n: REBFFALK/IN,
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ISR EneE

o XX:+UseSerialGC: RERITUIEESS

e XX:+UseParallelGC:: & BF{TULEESS

o XX:+UseParalledlOldGC: &EFITEFEBS(CUIEESS
o XX:tUseConcMarkSweepGC: &EBEFHAUTEEEE

GCHEIIENRE

o XX:+PrintGC: ¥JE[) GC RIBEER
o XX:+PrintGCDetails: ¥TE[ GCIFHEE
o XX:+PrintGCTimeStamps: #iH GC BIRTEEL

2.6 WHRTANMRENEFR?
YR TE Eden RO TERATF

LIS EXREIER, SRTERERR eden X, Ei®RE GCHINAN, &—HTE eden X, GC
5, Eagg#EN survivor REFEFER

AHUREFHANEEN

MBI AN SR RISREABEENFZT AN Java W5, REBFIATSRHMEIFMRE
FREBLUREE, KUSKMEMTNINRELERZANES, THE—LIES RAVEH
KSR, SIEFITNER,

KHFEERNRHENEFR

ERWEETITNREN T — I RFL (Age) TTHEIER, MR Survivor KPEEIT—IR
Minor GC, TFURHIBIN 1, SftAVFRIEME—EREE BOAR 15%) , HBSEETT
BEFA,

21 ARRF@mE, WEHE? MOX3IRTAY

ATFit out of memory, ZRISFEFEHIBENFR, REEBNAGFTEMHEGSER, H

I out of memory;

RTFitiEE memory leak, RISFEFEHBREFRE, TEENEHBNREFZE, —XA
FHECETLIZM, ERFHEHRERETE, TIeEPAFE, BRESH O

RE R HMEFERDENAFEL T RRESRN, REAERERK, TRTER
.

RFRRIEMARFZRBEDEARNFHTER (new) , AIRERT T IARANARIFE
(delete) , ERIFHIBEINIBRAFIRECBABEFIHE (BIFRCERIMUHLEFE
T)  MARSKEAERRSEDELTEER.
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2.8 S|RESRNIEIR(FRYIT B HRL?

1. JB%! new, getstatic, putstatic Y invokestatic XPUEZFTHIEIES,

2. RETERNEHER, MREKBFITIIVIANE, WEESTMAELIRK,

3. FRMBICRIAT R, WRHERRARYIAW, NESThAE LRI,
4. EEHHITESRAIASIR (B main (string[args) ) .

5. JDKL.7 SIENE S 3 HF.

29NE—T W BHINERTER

L jps: FIRERAMAY Java HiZ, BILIEBEAMIZITE/LN JavaiEfr, HEDMb]
HIHIES.
ST jps

2. jinfo: IEZ{TIRIESEL: Java System BHEFD JUM 6517828, Java class path Z(5
=]

Svo

&R jinfo HFEpid

3. jstat: IR SFETIRSERENGSITIE.
L jstat-gc 123 250 20

4. jstack: FJLAMIZRZ] JVM R HRITE SRS TRRFZEE SRR,
sl jstack HEEpid

5 jmap: MEBETHH WM PBARENSEBER (W0 FEPLNs, REH
=) .
ar<$TEZL. jmap [option] pid

2.10 FullGC . Major GC . Minor GC Z[8)X5I?

Minor GC:
METERZSE (834F Eden F1 Survivor X15) [BIKPITE#EFRA Minor GC,

Major GC:
7518 Tenured X, FHTFREIKEE, HI Major GC BESHIMZE/D—IX Minor GC,

Full GC:
Full GC 2FXIBNMIHEN. BFN. TTZE (metaspace, javas LA ERRAEUL perm
gen) HIZFBTEERY GC.

211 AR &S & Full GC?

1. EF System.gc BY, HRGEWIAT Full GC, (BRFLZAIAIT,
2. ZFERZTERE,
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3. IEX=EAE.

4. 181d Minor GC [FIF AZ TR/ NKTFEFRITRARZE.

5. BH Eden [X survivor spacel (From Space) [X[a] survivor space2 (To Space) X&
HlIAS, XIRA/INKT To Space TAATF, NIBIZMNREFREZFN, BEFRY
B FHRREINTFIZITSR K/,

212 AR TR UK

L 7ERIE T—MRARRINISR, W List, Array,
2. BEBFETRENER. JEERA,
3. RESIATRANEREE.

2?131%—7:9%%%\ 51, 5551, RESIARLURAEIZIER gc AKX

L3851 new HAUIRZZENSIHE, RERSIHIAE, KEFEW,
25| SIREIFIRXNSR, REGHFEZA, B,
3.5551A: ISR, MNREEEFREI TR R EZ .

4. BE5|F: WEENBERRE, EREREWRSEIEL,

2.14 Eden # Survivor RIELBIDECEZTABR? A7

BOAELHI 8:1.

REBDRIREBRFAES FE.

SRFZNEARENERATED AR, SRXRAEP—R, JAX—RAFAT, #
BEEEIREHZIRI—REE. SREEASTEREFER.

SLAK

3.1 CPURESHEITS

1 top BEEHAICPU 1B, 3XEIS5H CPUIIERIHAZ PID=123,

2. top -H -p123 FHHF CPU HFREMIZIE, IR Tk PID=2345, 3456
22y AN a5

3. jstack -1 123 > temp.txt ¥TENH HFNATRAILAE X,

4. BREI N FE LN NERRE TR, o B.

3200M BEHIE

1. (#F top IESEHIRGBFBEFINE.
2. ps -aux|grep java FH =R Java IHFEAI PID,
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3. jstat -gcutil pid interval & 2371 GC FIIRZ,

4. jmap -histo:live pid f ARITFEN RIS HIER, NSRIREELSERAFRZHN
PIEH

5. jmap -dump:format=bfile= X444 [pid] FJFH Jmap dump,

6. (FRAMRED T TEXS E—# dump HRATSUGHITHT, TEBVMATS,

FENET WM ERRENEE, FENARE FERVELNSEXNT WM BRAFEIE
TR AL,





