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Q. JavaZEiamiHE M 4R iE

Java{FiEEY

1. BARARRSH)ava{iB R EZILHBIEAIR

o B THRBNE CHHNRES, MmRIAIR01010101
o LLANEAIEEZELRS HelloWord.java EEIREEATNRIZITHY
* HelloWord.java@H i IiEFRmE, FAIARTLUAR, BEBRAAR

JavaX{44miEatidiz

1. BFRRER.javaidt
2. HjavaclmiEmF o8 HF.class: (At AadmiFEmiclass3XdF, EAIVMERIAR. class3Zi4)
3. FTEHVMERIEREBROATRAIS M (R TFEERARZ R SERFR—)

(G0 W /=Y el (i AL o))

ERFR

w5
|:>- HelloWord.java
& javac

HelloWord.class

{} VM

010100110101
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2. At ziRjava_EERIES

e XNEFERPEES (VM) EMIEFSE
o JavaB)VMM\RHEEFR T REEG. ECEENATI RS SMERR

ME C M Cr+ ARESTFEMY HSBAT L CICH 7R EAEH 1F4% 2 1 AN A BRERFNARZH, Fidc
ANC++HILRE AN F B fF R G A LA = A —F

3. JdkF)reF)VMAIX 31

o JdkEFETreflvm, JreBETvm

o JAkEHKNVRERIEBERNFLATIES

o Jre BlavalUiz{THIING, EAEDEBRE CFl C++ 1 BEREN, MERIIEmF avaliFriFENE
RHAYZERE

o JvmfaFRlavaZiiil, fBRjavaizfTMEN—30n, BEMERN—aTTEN, EEdELiRaT
BN A EEIS M B Ih8ERSCH avaR FIE R

o FlavaBLNER, JdkpBIETre, JredhBIFETIVM

Java® SE Platfnrm at a Glance

Java Language

Tool APl

_ Deployment
Technornéles

User

Interface

ration

JDK Integrarles
Iang and util Im&m *‘m"‘”’g:;‘* JAR “L:naﬁm mm-mﬁ

JRE Other Base
Libraries

lang and :tg _
lerarles ﬁ-ﬂw |— Ref ’_'
Ehfgﬂk | Reflection Mﬁnn Versioning mp Instrumentation
Java Virtual

Machine Jna.l-lutspnt client VM Java Hotspot ngervm

FPlatforms |

4. 7R—T JVMHEBBLER B HERE, E1TRiERT4
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KN FRE

HER
Method
Area

Program Counter Register

o |VMBEBNFRFEMMMNEL: M NFERSHClass loader(33E#). Execution engine(1175|
). WMNBEHEIRuntime data area(Z{TATEGREKX). Native Interface(ZithizM).

o Class loader(342): RIBLAENERERIEEEN: java.lang.Object)skEEH classI4E!
Runtime data areadtfmethod area,

o Execution engine (H1175128) : HlfzclassesHHES.

o Native Interface(Z&iEM): Snative librariesx B, EHTHRIEESREMEM.

o Runtime data area(z{TAIEIEXIS): XFEKNERAIVMEIRE.

o iR . BCEIRIFESIE Java NIBERIRAF T8, KMNEES (ClassLoader) BEFHIEINEE!
WFF, BEBEETIEEEX (Runtime data.area) HI7ZiAXA, MFHEMEHRE VM B9—
ERSENNE, HAEERARERERALIT BTS2 EmSEITesiiTs |2
(Execution Engine) , BFHILEIENEERAIES, BRH CPU E T, MXNIBHEE
TRRRMBIESHAIEERED (Native Interface) SRECHIEMERFHILIEE.

5. i—T JVM iZfTRIEHER

e Java EHWIEHIT Java RIS EFSEEMEENAEREN S AE T I FARNEERE, X
EXEEHEZENAEE, UREIZEIHERNE, BEXEMEEIIAENEIMNEE, FEX
N R RN B ARSI FNHEER. Java ERIWIATE RIS O R LA :

a7 B P Bt f2 AT § avaig A7 I 1K 2R 74 A2 TS TR BRI
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B2 {E A% TR
VM Stack Native Methed Stack

1 EEit s
. ‘Heap Program Counter Register

. N
=1 [ th 17315 )| FHMEED Y AR EE [
A oy

) FESEASMEER
) sEREMSEER

o T2FITEiES (Program Counter Register) : HBISAEFTITIIFHBANITESIE RS, FHEHE
R TERBIIXEXMTEESIE, REN T —RFERTHETBIIES, o, B, B
. SRR SRRIRESEMINEE, #HEERIXMTEESRTH;

A A BLR S FASEET AL CIZh6

e Java E#M#% (Java Virtual Machine Stacks) : 815 AERITHIRIRTER=TE)ava REHAEHE
E—MEMNT (Stack Frame) BTFEFERSPEER, BIEHUL. 5%, HiAHO%ER;
Feigh /& Java e o 1~ — AN 3 fr

o AMIFFiAtE (Native Method Stack) : SEHINTUEEWERE—HEY, RAIEMNIEREMRS Java
FiER, mAHEEAE R EINIER Native 75ABRSSHY;
Native XEEFMEIHHITIERBEATIN, Native JFiEMERI KE 282 CRIC++ ALY

e Javaff (Java Heap) : Java EEIWIFATRAN—R, EHRABLELZEN, JIFREIRISRE
PIEEIXEHERE,

e 73iER (Methed Area) : BTFHECHRENMVINIEIEER. BE. #SEE. RINmEEHY
(AEEEZC/=

JEHEA AR B IVM 47 I HdE X

6. FHIMMATERITERR? (EXIERF)
1 EFHERE—REMINEESE, BAEIRR RS AI R TSIt

(Gas))

2. BT avaE RIS SAERIBIS SAZI DR D EC RS A TR AR TURSEIAY, —MbiEgs
HASHUT—FREETRES. B, ATHEIRERKSEIERIITNE, SREEHE—
MEMAERFITEIRR, S MEAECERTEEREARN, IRIFE. RN SAEAE HIRE. 2
THERRF IR EIU A E—REMEOUtOfMemoryErrortEitAI Xz,

SY PR Y E e ey S 6
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o BIF: fHjavahE/\IHUTERIVZEAE, SAERENITIECHY, FUTHHESREBRIFIHERAINT
BfX, #RE CPU. FECPULEZXET, BMIFEAMENER, WMEESRE, XMEERIKE
RETHERAY, EREIRRIX—RNED LI NESH.

o {E@4N:
o HIEATTEEIE

SE2A LAEAEEER

EEI&

C— | o

n SR, GAEBRT —MUREIE, MSCTLAEARMER, ST 7TEA2A, LAEA
S eSS

| [7EX B4R N B FHid] (https://user-gold-cdn.xitu.i0/2020/4/13/171729fcc70da181?
imageview2/0/w/1280/h/960/format/webp/ignore-error/1)

*

RIE, MRS R, XNEREAR HIZTH4? (REEE/INIPITHAL, AR ILIZThEE, MR
I 5T, WXACZEE: = *FEP I Eas il %)

| [{EX B4 AN B A #iR] (https://user-gold-cdn.xitu.i0/2020/4/13/171729fcc90c8a88?
imageview2/0/w/1280/h/960/format/webp/ignore-error/1)

7. FHNMET)avaEdiNtL? (EIERF)

1. JavaE L 2EAEFAERY, EREaREEINSIEERE.
2. R VIIEARRIR ava s ZHRITRIRFREL: B4 A E T A ERtlE—Min (Stack
Frame) BTFERMPEER. BIFL. ISR, 75EHOFER

o MR EMWEhRAERMN, BUMEHRM, —I5E MM, — MR X ESFE, BEB
TR, B, SR, 10O
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RERAE /1 Vi I
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SRS SR

% BIE%
RIS ER oSSR

M Hil]

Rt -

1. IR ER: ERREMEHAIIGISNEALUEREL, W5kl returnAddress3EEY,
(returnAddressH{REFHIZreturn EEHTHFHIBAIES L, )

2. 1REEGR . IREEURT R RSRIRIENY, FINRIB+HEN i = 6%6, E—FRNHERSIHITIZ
E, EBENRE, HMTtEEBRNETZERFE

3. IhSEEE: BUETiES, B service.add() 5%, EFHERIBINAEDE, XESHEE,
FiEhEEnItss.

4. HO: HARHR, HOEFENEH Ereturn MEENEHEREREE

—ABERRB—1HiE EEREStEmIS?

o & IR, WR—MEPEIISIERERNITE, MSREEMIEM, %PEBIFN, —
MEMERAZ—MEM, B— MRS HHERERE TE

teERERMt 2 EE?

o KIEAERMHAERE, MERTECARRZEEAT, KPIASFHEAREE, REFHE— M
Fattk

EIATRABECSERSHEMIS?
o E BAEDLCES MM, REERT BN HETHTE

8. (REELRFIFMRITTER)avaliEls? (ERIRMR)

e javalff (Java Heap) FjavaEIEENREPRAN—R, ERAELELZIN—RATX
B, EEMNEHITEE. WAFKEE—BNMEFBXIREN.
fEavaEEWAGERRIEIAR: FTERINSRLGILIN ERERE e E5EC.

javatE IR TSR RR E IRV EEX, FLCBHE/ GCHE",

MNREFEWBEREjavatfa o4 HERMEENR.

MNREFEDERIRES, SEHEN)avaiFalgel DS MEMEN S BRI,
TCBAKD, BEFEHABEXR, W IMXE, FHEEBENSSA, H—LroEENT
BRI AT, BEBRIIDEAT.
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o IRYE avaRWIAGBAIE, javatfr] LACTFIE ERNESNINEFETEFR. HaEmaEiiiEg2
AR (BT -Xmx #0 -Xms #=26) . RSB REFETLSEHRLGISES, HEHBTEARY
BRT, Bt outOfMemoryError& &,

9. BEARBERERE— T M5 i%HE?

1. A ARRIFIERE, REREG, RANIAELETT native XEFRILT

2. EEEBIWAE AR Tavasid (EHEFTE) MRS HE

3. native XEFRIFERE AN, wELRoracleEMNETEHATILABNE], mEnativeXE=F(&
IR BB IRRS AR CRIC+H+RILAS,

4. [FEAE, AEEFHECHICHAYLES

10. BEABERERE—THIZEX (ERIERR)

1. AR EIEEEAENANEXE, ERTEHESHavaZTINENEES. EE. BSTE.
R RYdmieadmiRa RS S EURE.
2. 6B 8ldsUNon-Heap (FF#) . ZAERTEHERNFDEFKES, #idOutOfMemoryError

=K
Frrbo

1. FARIVMEBEBITEIE

o FEMIROHEMHMEITSIE, SREMTEMNNFTN, —RESHTREMNEEER
7.

o "M E—MENTYEENBIRS, EUMBFTREAEEREMENDETH, FEVM
FIBHITS - dmEAA 2RI AT IR LT,

12. (RIrid B EAEFIE?

o HIZWRE (Direct Memory) HAREHWIETIIEIERMN—ES, tBARavaEiilFE XA
FXig, BRIXEoRFHHAENGER, mERAESE OutOfMemoryError REHIL, ATLA
HATNEIX BE—ICiH R,

o HAIEMMERENTFEETYERNF I avaEZiWIREFNFEIRE

13. fEhIIRIERFNT?

o BFEIETIIRET, SFEXRENRFLR (—ERA5 | RERNATNSRERETAFER, Bl
REWNRBEFLERE, BFARTENT, NEFMSElIBERT) | AT HRERIZITIRY
MERE, javaREWERR I TR IR AR T B EIRIEARE (GC) .

o HARKMERF R avalIizly, LEATMN, JavaB—EECHTHIRERNNG, FERARLTSE
FILEE

o B0 REZR)avabiik B R FREIRASE availisthin

14. HRZHIXBIRHA?
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b JVMiE JVMtE

HAE RN RARSN
PRI, Soit/E AT
R, #pEEstentsyEe
BELRRY. FrLAMERE

¥ HEROVIEEHBUE S ECRINREAAELR. ELEREIEL. &
B GHRHMERBEESENESNDE, FBSMEE. t
W0, tRcHERR, 28, fRc-E4E, 20 (BIETEER

i SHEE EFRERFRC—EYE)

.
" RS, LS
£ BENSAESN, FUSRNNEREEGIRAN, | RS
5 EHAITER, — A NTEATE, TN
2l B,
g BEH BHEE,
" ERORNSNEING, MIGKECTORGE BN, R
S B, EREAINE
. -
“=
=
= BN TFARRTR
0 e s o T
Y wermmmassRLs. . Sl
n e
=

. B
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PSR EIEER
o EFSHINISIE R,

15. FFE M HLEFE

iZFEW (shallowCopy) REEINT —MNEFHERSHFENARFIBIL,

RHEW (deepCopy) FIEINT—MEFFHERIE T —MHIAT, EXMEINAEEHERIXANE
HIRTE,

EEH: (UXEEAHSEFNAFILE, RFEEIERENTS, BRAXEHHRANSRBSENAY

REH: BN R —REAER IR T EFRERRIYR.

16. JavaRTFERTFIRIS? iEiHmENMHA?

» AFHRREFBRERITNSEEXRE—BEROEERFP. HE KR, JavalBGChuikE
KHNHEIRY, BEiRi, FAEEERINSR, SRGCEMIEEE, BalNAFHiER.

e B2, BIEXHE, JavathRRFEERFHFAYIER, javaSBAFHENRRIRIEME: K
HAROSS SR IFE R fn BHAI SRS | R T RER ERTFMEE, R AGAMN R Oe A HHE, M
TR A i R SR B S IR S BORREB R, X B javar P RTA B A LG R.

LR BN HI R Hixk
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17. f&iR)avaii iR Bl

o fHjavah, EFREAFEETERN—INRNAEFN, MEEEMUNETHIT. EVMe,
B MUREERE, EREMSEN, EERBRTEFASITHN, REEEIVIEHREE 28
HREARR, FeAT, AEIPLREHREESIANNSR, FREiiRNEERRNES
&, BH{TEL.

18. GCEM4? AHALEGC

o GCRhiREERE (Gabage Collection) ARFAMERRIEARSZ HIEEAIMTT, SICE
HERNIATENESEIEFSAFNAMEREERR, Java IR GC THRERTLABEmIRIS
EEBIFRENTAZIBHENATHERN, Java BSRERERNESEATNETEFES
i%e

19. LR EIHSRY FFNER =

o i VMBYLIR EIW R ERA R ERAIFAIMIERS RIS T, XTMMERKILR
o R FERFRARESCATRINE N IREFTE SRR RN RS TR BT,

20. KR EUS=RRIRIRR T A? BH ADEFETHIRENL?

o XMTGCHKER, SEFREENRAT, GCHFFRIEXMIRAGEIL, KNURERBR.

o BE, GCRABMERSNICRINEERE heap) PRMENSR. BISXMTTUHEILIISRE T
KRy, REISRE " REARY". HECHE LSRN AL, GCHARIERIKIXLERFS
&,

o TLA, FEFRAILIFHITSystem.gc(), BHIGCETT, ERlavalESAEHMRLEGC—ERT
17.

21. JVM FRERRIHLES | F2EEL?

SB51H: K& gc BRHMEASIEIL.

518 BREARVAINSG, EREANFEHZAISHEIR.

5551 BREARVANNS, T FXGCRTSHEIK,

RS (MR5IB/4I%5|8) « TXBidREs kS5, F PhantomReference SCHIES A,
RE3 | HIE& 2 7E g RhREI—NEH.

22. BAFHIEISRES LA EIS?
o IIRUTEERRTEMIBAREIKAIRTR, BASEAIENHEMLERNEEEEWMEIKAY, LN RERET
1, ERTLEEIRRT; MENRER5ET, BEWEI,
o —IRETERTESH:
o SIFITEESE: AEBNUSREIE—SIBEITE, BXNSSIEITTEES +1, 5|BEBRMATITE
-1, HiHELEEA 0 BIEtaI LA EIW, BE— MR RAEIRS IEMNEE, XNESE
A7)
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o ANAMDHEIL: M GCRoots FHAR T™ER, BEMESHIEEIRSIMEE. J3— PR
| GC Roots [RBHT5 | FHEAEERS, NEERBLXSRETLAKENRY. (THim LBaIAFEIF
BIhz)

23. Full GCEH+4

SRR NMESE—EFRATIZFAMKANR
EJ9Full GCRBEENMESERTLAFUll GCHUTIREAFER, flavaFt R PEIFRIEDHAFull GC

24. WA+ ABHERET LA R =R BT

LRSI ERIFERX M IRAIN RS R AR, XMISREATLAKEN T .
BARERASRERANR, WRKANHTHERBI TIRFE, SttascehiRkEI(Full
GO). WMRFMFAEELIRESRNBHERS, MERIKANBEKEKE. XHME AL
AR AR NGB Full GCRIEEEEMNRE.

25. JVM Ltk B R X RIHLL?

tRC-BMER: RNCARAMSR, REEHTEREIL. RA: MEAS, TEBMREIRER.
SHRE%: BEREENS "I RXIMESNREXE, S—HRATAIRHREEENNREHRZIS—R
£, REBEEERNRETE—XEEE. R AFERERS, RERKN—F,
RC-BEEE: NCAANSR, ILtMEEEINNSRER—m%s), AREE SR EmAFTIAINY
Rz,

SEZE: RIBENSEEERNARBRENS AR, —REMERMEFN, MERESTRA
SHEE EFAXBIRNCEERE,

tmc-ishREE

IRCTANS, REHITHMREL.
RC-BREIE (Mark-Sweep) 2—MERAEMIIRKERE, BREIRKES /IR

o frCHER: tRCHALARIKAIRISR.,

o BIRMER: BMIHIRCAIRISRAT S RRIZSIE,
RC-BREEZTAZERR, —RENEEHEIRIARI SR ZER R LR AR Bt 7o
A9,

= SCHEE, FREEXNREITEHN.
R RS, BREESRE, FEABTNESNATERR, R 7 hkEMHIER,
tRC-BMREERIR TR RN N EFR
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FENR AT Bl AREM

SHEx

o NTRRAFC-BREZNEASNEE, ~ETEHEZE cBRFEZENARMEFHIX
5, BRRERES— MK, [RIER, ERSRERNXE, EEENREREBIM K
i, RERHERERIIXER A EMAII S TR,

o iR HNFNEAFEH, LHEB. ETE8, FREEATHEA.

o R ATANATANENARRN—F, WREERSHSIMEHTES.

o SHEEIPTITREN FEFR

FENR A E HMEA REXE

tric-BIEEE

o EERTHLUEASEHEE, BREEFAMAREEENELT, BAZFRINSEERS
®E, XFESARSNSEHERE, SERELZR. me-FHREETUNAEEF P, BREX
RS, ERFENEEZFERERTHRR. EHHI T —Mirc-BEEE (Mark-
Compact) &i%, SiFc-BEEZAENRE, ERcHERANSERIEFERNNSRERERIR
FRY—in, (EMMREIHPIE—R, ARMIREFLSMIRFEETE. BifE, SRMARERY
RFER=E—IA.

o fm: BRTINC-FEEEFENNTRAE.

s R NHEBHITEENSZ), —ERRE LRETHEE,

o tRC-EEERRIHUTIIRIN TEN=
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FENR A B ARMEA

BRBEEE

o ZREURMLEEMAIERRA 7 ik RORHRIER R, DOERE, IR ERIEISRA 75
WEBRED AR, —RREE FRR . 2ERF AR, NERR:  OFIEA RS

#Z£Ef (Young) EFHK (0id) KA BRRIVMEIGER

EdenX: 8
To Survivor: 1
h liblog.cedn.netweixin_43122C

26. )VMARR A & & ELiR BTN

o WREINASKREXRANR, WRKANHTHERBI TIRFE, SttascehiRkEM(Full
GQ). MFRRFEEELIRKESRIBHES, MSRIKANBERENR. XHE DAL
AIRARK/AINGESRFUll GCRAFEREZRRIRE. B5% Navas: MWKANRZITEEX
(E: Java8HhBEBIR TXAN, FIlT —MUHMITEIER AInativeIFX)

BIRUSERERLAR N, BEN, XKAK

27. iH—T#ENR., BFER. KAABX3!
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#Z£Ef (Young) EFHK (0id) KA BRRIVMEIGER

EdenX: 8
liblog.csdn.netweixin_43122C

o 7fJava i, MWD NABIIXE: #aM (Young), BFM (0Id). MHFFENR (Young)
NS A= Kig: Eden, From Survivor, To Survivor, XEELISHIBERIZERTF VM B
B EEERNERNNSR, SIERFNSEIAREII,

o FAERPIMEEHHEMNESR, SR ERERE A AMITSIEE, RELVENSES,
ERAT g5, REEGHOEFEENSENEFIAT A LA BEE.

o ZERFMRAFEETTRANNSR, MMIFEERS. REFUIT AN THITOEIER, MOIR
B bR E T sE bl B,

o KXARHMBIVMAFGEX., EXEHEME—LHEIIINENEER, #5Ts, FESHE.
ENXFRRALE R EREAT ZEI.

28. Minor GC, Major GC, Full GCEH4A

1. Minor GCEHAENGC, IBRRREEHERINHRICENIE. BT javaXdSRAERREAES JERY,
FTLAMinor GCIFEEE, —AREMTEEBERIR.  (—RRASEHIEERELK)

2. Major GCREFAGC, BRRREEEFNRNGC, BEHITMajor GCRIEEMinor GC—EH
7. Major GCRYIEEZELEMinor GCIEMZ. (AIRBIRCEREITRCEEX)

3. Full GCEEEE MDA, BEFRMEFEN

29. Minor GC, Major GC, Full GCEZBIF AR

e Minor GC il &5 4—i%H:

1. edenXiEhY, fit&AMinorGC, BPERIE—ISAY, AMedenXAGEA, MftA—R
MinorGC,
2. FrEIEAIRIS AN > Edenfifl=SiEAT A Minor GC
e Major GCHIFull GC &R MHE—RRJI: Major GGl EERfull GCRZMHI

1. BREFARIZFRAONSEFIR/N>EFEAFIRTE
2. MinorGCIEfAERNNSREE T EFRRIR=TE

3. KARZEARZ

4. #117System.gc()

5.CMS GCR&E

6. R ERARINISR

30. A AFERESEdenFlFF4 Survivor Xid?

o YISRIgHSurvivor, EdenXEi#HIT—RAMinor GC, FERINSRMESEEIZFN., EFARIRIK
5%, fARMajor GCEFRRINEFZEEATHEN, HITIRFull GCGEFERIAIELEMinor GC
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31.

K15Z AR E S /IEdenfSurvivor,

Survivorf9EERY, FEROHEEEIZERNNSR, HmmFull GCAKRSE, SurvivorfIFalmit
RIE, RBEH15XMinor GORBEEFTERPFEEIINGR, TERIEFA,
REMMSurvivor X SR KRISFAL SRR TR, RINIFERIXISREEden, £H—IXMinor
GC, EdenHIEENRMAEBNEISE—Rsurvivor space SO, Edentfiz=s; FEdenXEi#
T, #BfA—XMinor GC, EdenFlISOFRIFENRNAEFNENGE _Hsurvivor space

S1 (XMNIFRIEFEEE, RAXFEHIEXFIETS1HEESOMEdenFEBD HITFEITSR & FESE
NRF=E, ERTHRRHUIARSE)

JavalEBEM( Old ) FIFRES ( Young ) BIBKIALLHGI?

BOARY, FER (Young ) SEFA (0Id) BIELBIRYES 1:2 (%ETTLUBIES4L -XX:NewRatio
SRISRE ), BP: FEMR (Young) = 1/3 RUESSIEIA/N, BEAR (OId) = 2/3 AUEESEIR/N,

Heh, #4A (Young) #4049 Eden #1 A4 Survivor i, Edem FOfE-NSurvivor Kigtb 5l
£=8:1:1(gLUBITSE -XX:SurvivorRatio KiZE ),

ERIVM R R4 Eden FIEAHEI—R Survivor KIFSRANSRSS, FILATGISHARME, &
BBk Survivor KIERER,

32. 4t aEXEFEDN:

HLFEFRRSET MBS N RN TS XEE, BETEY, RERESHIKRES
i
o ¥R, BRNIRKENEAMAMISILE, RELENSEE, ERATEHEX,
REEGHIOEFEENSNEH AT LTS KEE.
o MEFERTRAVHFEEERD. IREFINERTCHITOEIRR, FIRA TR SR8
HNo- RS,
FrERX 2 EdenfOSurvivor (From5To, XEBEHFR—MX) BN, NEEBERHX=K.
HIRSELEDEEIEdenX L (AABERKER, NRERNSIPASEEMAZIZER (K
W EIEEEARESENETENjavalis) . HEdeniZE BB ENIHERR S A VM AR —X
Minor GC, . WIERNSHEIT—IRMinor-GCGEATFE, HENEEH SurvivorSaliEs, BBABHREEN
ESurvivorFsiaZs, FHEESERIZN1, MHRESurvivorGEId—XMinor GC, SF#AHIINT, =
FRIREI—ERIREE (FAAR15) BY, S ERERERF T, BASHEFERFRETLL
IREM.

33. ftaEhRk O =R MFILIR AR (T A X3!

HARBERRR IR EINEE (TRCEEE. WCEEE. SF8E. oR&Z%) RN, FF
LR ERRs. ARMRAEVMETRHRI R R AR rT RE S B REER].

34. ii—T JVM BILEtR E=a?

MRS IRER AR NFERIWRIG RS, IBALSRNERSSHMERFRWHNEARTI. TERRT
TMERT AR RRINEREE, HPATFRIBGTERRIK SRS ESerial. PraNew, Parallel
Scavenge, [EIESEAIIIEEESE ESerial Old, Parallel Old, CMS, EABRETFEIKEE N avalf
HG1IERES. AR EEZENEEFRN (IR LS L.
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\ il
, ~

K

Parallel
Scavenge
A
S
Fd
b

A~ 2 /
A
/'/f
. /
\\ v
B s
“, Fa
\, g Parallel Old
L AR RO S '
I
::] =
117
;&E"‘z B g sz
HiT
=2
B on St RER S A .
Serial S & = Clientt&E, FEOAFT AU EESE,
o EEE=
z. SerialfIBEAEMRA, Serverfézt
ParNew SR % a TEE, TEERCMSEIETEIkE
= 25
Parallel Z
Sf;jeige sHEE & & BRI A B
E
el WEE L L SercEfEURE, BCenditE
Old pi::| —g - RN LEFE
Parallel rc-2 i - Parallel ScavengeZB (A, &
old | ’i - &k
Fric-2 %
G1 B+8 % 2 JDK1.9BALIR IS EE 28
HEx 2

Serialf{ifess (EFIER): R RLEKERS, MOCBEIEMRRERE, MAREESRY;

ParNewli &8s (EFIELE): S TEESS, SLhr L2 Serial SsSB4 AERA, EZ1ZCPU
INETEELLSerialBIFAIRM,;
Parallel Scavengellitéees (EFIENR): FrEFH TSRS, EXSEMHE, SXFIA CPU, FILE
= FIP4AERT8)/(FI P LA2RTIE)+ GCEARRTE), SRMERLISMENFIFECPURTE, RIRSTHZ
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Se
Se
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Pa
Pa
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FREEES, EEEANASENREENERTSHITHS;

Serial OldEEss (Fric-BIRENX): B RAFEWEESRS, Seriallf&ERABFIRE;

Parallel OIdIzEERsS (TRIC-BIREX): EFMAFHITWESS, FIHLEMIL, Parallel ScavengelitEEzs
B FARA;

CMS(Concurrent Mark Sweep)§i5e88 (fRic-BRREIL) © EBFERFHITWESE, LERRGREEIL
(SRR A EinhOl RS, BEEHA. KEMAYER, BXRG&REGCEIKHEIRATE.,
G1(Garbage First)\{6E28 ( tric®8 + SHISTERER ) JavatEFFTIEERE, GIINEERER
JDK1. 7129 — N sERs, GG E T TRc-BIR E/ALH, BB RASFEREER.
Ah, GINESRARTFTZRINKWESRN— M EEEARE: G1EWASEERE avatf(BiEHE
K, BFR), Ml FUESREIASEEINRTFHTERSEFK.

WERRTLIXAHE? (TRERRIFT)

rial / Serial ol1d

rial / CMS

rNew / Serial old

rNew / CMS

rallel Scavenge / Serial old
rallel Scavenge / pParallel old

FhEEACHIR B ERFIEFARIROILRERRILL? Bt AXA)?

HAEIEE: Serial, ParNew. Parallel Scavenge
ZEMAEWES: Serial Old, Parallel Old, CMS
BHRWES: G1

AR R EE—ICRANREREE, SERHEEINARNERS, RREATHARE, EFAH
B — AR AR R rmC-BIER S A TR [E.

37.

iR P CLIREINEREE A TIERY?

PREWEEER N DX : BERMFENR, FERRANTELLLR=E/ 1/3, BERBNEIASL
Eb2 2/3,

HERERNREFEE, HEREE 319X Eden, To Survivor, From Survivor, &8
ZOAGLLR 8:1:1, BRITRIZANT:

o 18 Eden + From Survivor fEERIXISAIN To Survivor [X;

o &% Eden #] From Survivor $X;

o From Survivor # To Survivor 937 X3&#2, From Survivor 2 To Survivor, To Survivor 2§

From Survivor,

FIR1E From Survivor | To Survivor iRt EME GRS, TR +1, SFRENX 15 (BUAE
BR15) i, ARAEER. KISRBSERHFAZEN.

EERSTHSRAEXEMEZEMSMASBHIRIE, —RRERFRCEENIITEE, MEX
LARIMES IR T BN D REIR BRI AT TIRAE.
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38. {@irjavalIENR G S EILERZELIF Minor GCFIMajor GC

o FMBEXIATERE, RERERRIVEHMEATSEMATEKRENDR, siEHi1METAEE
K, XEBA IR RFSE.

o MRHINFHEBEEZEME Java  EDE (MEERMIVAHRAREE, FEZ8 MISER LD
B, BESFENE) , WREESEETEA Eden X, WNREHNTAULRET, BIZRE
TELSGE TLAB EDES, PHBER TEEEREZFN LOE. BERRSERNARESBEE
8, EATERTHB—MEARK SRR AS R EMTERSEEX, BREUTRFNSEE
EEELATIUM [EH] #N:

39. }IFRR%ETE Eden K EL

o ZHIEN, WEEMEHAENR Eden XHOEL. Y Eden XOELRE BB ETOHENRS, BRWLE
SRE—IR Minor GC, INRAR GC GRRIRBEBN=E, WiEEELTmEFNEIEESFELF
EENE.

o XEEFR(HEZRI Minor GC, MNRFFAWET GC BE, BERILFLENBEREI Major
GC/Full GC,

o Minor GC EfgREEFENRM GC, FA Java WS AZEZREFLESYFE, Fifg Minor GC 3F
I, —RECEE DRI,

o Major GC/Full GC 2IEREEEFERM GC, HMT Major GC BESLEZE/D—IX Minor
GC, Major GC HIREBESLL Minor GC 1€ 10 {gLA L.

40. At AXHREZHENEEFNR

o FMBANREIERTEABEZAFTTARINSR, MELRANREN G, SSHERTEEFRD
TERYIER MERIMA GC LERBVEBHNER SRR L EHNIR.

o BIEBMINBIFHEERIIRINC-BREERMIELIRENRT, INRAISKERERER D
HESE Eden XA Survivor RZEIREABRIAFEES]. BT ANSRESEREESF
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4. KBFEHUSISHAEER

o EIWIRASRIENBIEREERNT, IPARFERIWITH/REIRTELRI SR ALZ AR, 1B
LSRR RZBEEFR. BEMNABNNREN T — N ISRERIIITEES, WRXISRE Eden
XHE, FEAEEH Survivor 45, S8 s1E Survivor F[ES, XEHEEWSERN 1. W5
7E Survivor K& [#Gd] —IR Minor GC FHEHEIN 1, HEFRIAE—TRE (BA 15) #aE
EHEIZER.

LN ZDNEANF]

42. [EizjavaZhnzkinsl?

o EMHEHRRAEBIEM ClassXHINEEINTE, FXIEIRHITIRI, BATAIRGH, RERANA
AR B AERYjavaskEL,

43.ZENNFAINHIRTIE

o EFREMERARENREN, MRZSERRINHZIATH, WVMSBEINE., EZE. Ped3NE
BRNZSH TR, WRIRBEEI, VVMESEESTHBS MR, AR BBXA3N RS
FRAISRNNEESRADIA L.

1. hngk

o MNEIEAIREENclassHFEANZIRT, HiEXLEHSEIRRIRM S EX RIS TIEURELEN
HEHPERL—MFTX N KM java.lang Classxdg, {EAGEXIEEMRIGAAALD, XMNIEE
BEENNFESE.

o JavaZ¥NNEREEH)VMIRHt, RFIEREFETHIEM, JVMIRHANXLSEINEESEERMRAR S
HeE, Rtz FRETTLUBITHRClassLoader Bk Al B CHIZEINEEE,

o FENNEES, TUNARERFEIMEIRNOTHFIEWE, thal: AibClassXX 4. Jar@Class3f4. /4
ClassXHEEFE,

o FEMBMREFYHMEBMTHPNClassiig (FRARBEIRENS) |, ZURHETRESEX
FREIRGEN, FEMBFRE T HREEXEEEEENEO, BlavakytagsEa

2, EEdE

o LEWINHZE, RRNZEM—MNRAClassiR, BEESHNEENER, EEMRGFE
RN THFIEIESHEIRES (BRHMERK ava N —HEHBEHEIVVMANETIREZH) .« %
EEN AT T 3MER.
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1. 3 BRIIBAIRERTEIVMALE, REZEHENIM. FEWIEESHFGClassXEEl
e, FERBEEWARIAIEIINERLE,

2. IETUNRRE (staticRR) DERFHRERZENNENNER, XERAFHBBELEX

TR TR
3. iR R BRI SS | B AFET S| BEIYE
3, Ak

o IR EREHITRDIERS <cTinit> () AT, SMWIERR <c1init> (5 A RHmFERED
WIREESRARRY FiA 2878 B M 30 (R AN A B A B (statd <) AR B H) & 04, RIS A R 3T

o LA PRAEHE, MNRAKIMERXFEREHTINRN, WEERMAE LN

o EIMWMSRIE—1RM <cTinit> () TiAESLAEMNE PR IERRINBIRIRE

Ve S A . MR R SR E SR B T L6 AT 4a1E

44. {iR—TIVMINE;Class iR SIBHLE

o JavarthUFEE, HPEEMRINESERREVMEAREET, KNSR ASGHE—E, MelT
EF 2IBclassMENEEEHSERNRINFS., ESEFRIHZ, BNV FAZTEXR ORI, BA
XLERRERICEEERY, BRIERNBEHNAEL, GERE, HHEEEXAIINEAEEREL,

o BEHH, B :

o 1.fazxits;, EFTMEPIREPYSMHEETnew EHRERTSEAT, faXERSSEEEENE
STRIAYZEZjvmeR,
o 2.BIEE, @Iclass.forname()FAi%L, BXUIMBLEERISE
o JavaXMIMMERIIETN, EHAS—RMEREELIPNEEEET, MEAHEFETHEMSE

(BRERNZ2MHEjvme, EFTHE, WERBNRHRZ I, XSRMEATHERTHT
Ho

45. ftA=2FEMNEES, XNk /LL?
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o SCHNEIY AR ERIRENZ A —H = Hima ISR INEEs.
o FEH—TIUMSINELRS:
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-
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1. [BaZENNEES(Bootstrap ClassLoader)FskNNEkjavatz/ DK, ToiEjavatzFERES | B.

2. ¥ FESRIN%kE8(extensions class loader):BERAMNE, Java B BEE. Java REHWHIEIISTE
N EBERR. 1ZNEEEEL B REmERHINE Java 2.

3. R NERE (system class loader) : EiR1E Java RFRYSEERIZ (CLASSPATH) RANE:
Java 2K, —fSki, Java NMARIRERRHERTRINERN. BTLABEE
ClassLoader.getSystemClassLoader()SE3REX e,

4. BFRBEENZEMEES, BIT4K java.lang.ClassLoadersRAY 5 0EHL.
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46. iR—TREZRINITIIE?
o BEBHHUT 5 M
DG IRIREREEERENARAY dass THABSN
TOUF: 1B class STAHERRME;
e KPS ERSTNEEE),
AT IR BR3P E S IS, #S 3R — M,
THEET 3 PRSI e RO
o YA HEHIEAISRIBRTIALIIE,

O O O o©

47. 2= FEIRREL?

o ENEIERIRMEEZAITH FRINERS. WTES—1K, EHEEHMNBHCHISKNIEEFIX L
AE—EHEE VM hpgtE—tE, B RINEEs, A —MRMAIRSRTE. KINEEEHE
RIEFEERERIMG class XHMNEE VM RfF, AEBEMNA class WK,

o ENEHE:

o [EENRNNERS (Bootstrap ClassLoader) , 2REHIMBSH—3B7, FRME
Java_HOME/lib/BERHRY, sE#H -Xbootclasspath SEFTEEIESEHFEHEIIRE!
FNESJES

o Hfth3hnEkas:

o ¥ EEINEEE (Extension ClassLoader) : faZ=inEk\lib\extBRakjava. ext. dirsRFEE
BRI ERFIIFIBRE;

o MNFIFERFZEMEES (Application ClassLoader) , fASNEAF KRR (classpath) ERYE
ERE, BINTLERERXNEMEEE. —RER, WRKIIBBEENEINEREIAT
ERIXAMINEES.

o NEEZRIREDR: WNR—NEINEHBKE TRIIENBEKR, EEXFAECENTXINE, MBI
MERBIRARENEES LT, B ERRINEREHENL, XERENEEREBSWEXE
TRENEZEMNERF, RESRNBTETHINEEFK (BRUEEFEEFIZIKEITFRRZE) i,
FINEESF =it A INEE.

o FERRR: 4B T MBI RN, AL @ CEEMBIXAK, MABERIRERE, BHREEM
B, R IER AR EAREINE, RWA T, HTFREEEIEINEK.

JVMiR({R
48. VM B SHaILAERRS S 4E

o TAILATEIDEA, Eclipse, TEEIRSE
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o R F&TEWARBHRNERILIETomcatiR &
o WNRZJarBEE : java jar EEEBAIVMGSHIEF T

java -Xms1024m -Xmx1024m ...%%%% IJvMZ% -jar springboot_app.jar &

49. ii—T JVM BRI TH?
o IDKBE®TREEETER, AT DK bin BRT, EPEEMIIRZ jconsole # jvisualvm iX
MRREEET A,
o jconsole: AT VM FRRIRTE. LeiZfsES TinE;

[£] Java USHAIETERS|S - pid: 11688 runhalo.app.Application - m| %
l@=oeowepey & x|
g e k] <l»
q VAL y
2020E3 8308 2H— T4F058T 145358 CST
] FEIEBTR: pid: 11688 run halo app Application EfTH A 1545
TEWA: Java HotSpot(TM) 64-Bit Server VIV 25.161-b12 JHEE CPURTE: 2 4%h
{H¥RG: Oracle Corporation JIT £3iF&%: HotSpot 64-Bit Tiersd Compilers
HFr: 11688@MS-CFPIYPGYRLOM HAgFRtiE: 3396 90
1 mme s SR 15 1
IgE: =8 R 15467
SHPIERYIE: CEnEEE R 3
BRI SR 121
=T g 161,817 KB BA P E: 615,936 KB
EAHEA ] 1,829,888 KB TR oig

KR irEEES: =#r = PS MarkSweep Wi = 3, SITRESRTE] = 0.330 ¥
BB WEERS: ¥ = PS Scavenge WrkE = 16, STEERATE = 0263 30

EER Y Windows 10 100 HUREPHE:  5.227,124KB
{EEEEHD: amdss TiEPIEPE: 1121288 KB
WREFH: 4 HarfaTEia): 18,173,208 KB
B RER T 90504 KB THREHRTIE: 6306 352KB
«
€ VM £¥): 30 TieredStopAtLevel=1 -Kverifynone -Dspring.output.ansi enabled=always -Deom.sun j te -Dspring jm bled=true -Dspring.
liveBeansView mbeanDomain -Dspring application admin enabled=true javaagent:D:'Softwars IDEAliblidea_rt jar=34635:D:\Software IDEA bin -Dfile.
encoding=UTF-§
HPedZ: C:\Program Files\Javaljdk1.8.0_161'jre!lib'charsets jar,C: Program Files\Javayjdkl.8.0_161'jrellib'deploy jar,C: Program Files\Javayjdkl.8.0
g _161'jre'lib'ext'access-bridge-64.jar;,C:'Program Files\Javaijdk1.8.0_161jre'lib'ext'cldrdata jar,C:'Program Files\Java\jdk1.8.0_161'jre'lib'ext'dnsns jar:C:

‘Program Files\Java'jdk1.8.0_161'jre'lib\ext'jaccess jar;C: Program Files'Javaijdk].8.0_161'jrelliblent|jfrrt jarC:'Program Files'Tarajdkl 8 0 5

o jvisualvm: |DK BRHIERESHT TR, FLIDHT: AFIRR. SI2RE. EFtil =R
FRIZME. gc THHE,

| [7Eix BA4H N B 68 ] (https://user-gold-cdn.xitu.i0/2020/4/13/171729fd4d2a3018?
imageview2/0/w/1280/h/960/format/webp/ignore-error/1)

50. %A JVM TEOEE S EERERLL?

#i I E
-Xms: HIEAHER/DN, IVM JEBDRIRAR, 45 58 HEZS ) R )

-Xmx: FCRHER/DN, JVM TR, WERATAGHES MIAS R IR, foR T By RS2 /b

-xmn: BEKHEPFERARD BNHERD=FRARDHEZARD+HFARKA
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-XX:NewSize=n wEFERRVILHL KRN
-XX:MaxNewSize=n i&EFEHICH KM

-XX:NewRatio=n WEFERNAEZNHLM. W -XX:NewRatio=3, FRERMNGELZNEN 1:
3, FERMAEBEMERR+HELZRT 1/4

-XX:SurvivorRatio=n F&fH Eden X5MA Survivor XKL E. & Survivor XAEMA. 8
FoxmiNsurvivor :eden=2:8 ,El—ASurvivor 54EEMRM1/10, BN NS

-Xss: WHEBMERMMER K. IDKSERMERE Java KA 1M, DLATRAZRREHER KN A 256K.
-XX:ThreadstacksSize=n ZiFEHERE K/

-XX:Permsize=n BEFFANIIAE

-XX:MaxPermsize=n &AL/

-XX:MaxTenuringThreshold=n #EFEREMHIIT QEKFER . WREEN 0 WiE, WERREAE
o survivor X, H#EHEAFEZAN.

# T = — S A 1

-XX:LargePageSizeInBytes=n & HE A TE A AE TR/
-XX:+UseFastAccessorMethods flifb/RiE35M Kigetter s ikt ft
-XX:+DisableExplicitGC ZEib7Eizfr HE i System.gc ), ERNEH

-XX:+Aggressiveopts 7275 Jd HIVMIT KB BNEHTEIEIL R . Flingm e diil, s, JEATaERusk
4%, Jdke4t i ERINE Bh

-XX:+UseBiasedLocking =755 FH A8, IDKG6ER I H
-Xnoclassgc &% % Ak

-XX:+UseThreadPriorities flifIAMLIRENMIELR, BB H

51. JVMAIGCULEESRIR B

e -xx:+Use xxx GC

o xxx NREAIRIKESSBFR
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-XX:+UseSerialGC: & & HITIREER:, FRAIERS

-XX:+UseParNewGC: & B FERA AT EE. 775 cms WefERIM{EH . IDK5.0 LAE, JvM &R R4
FeE EAT R E, AT E (.

-XX:+UseParallelGC: & & 47 siss, Hird BirAiAE Al

-XX:+UseParallel01dGC: # & IF/T4E LRI EERS, IDK6.0 SCREMFEZMRIITUREE.

-XX:+UseConcMarkSweepGC : ¥ B AE A0 R i 5 28

-XX:+UseGlGC: W E Gl WfE#s, IDKL.9BRIABIIRILEER:
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