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o Runtime data area(z{TAIEIEXIS): XFEKNERAIVMEIRE.
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ERSENE, HAEERRARERERAEZIIT, BTS2 EmSBITEsiITs |2
(Execution Engine) , BFDHIREIEMEERAIES, BRH CPU T, MXNMIEFFEE
TRRRMBIESHAIEERED (Native Interface) SRECHIEMERFHIIIEE.

5. i—T JVM iZfTRIEHER

e Java EHWIEHIT Java RIS EFSEEMEENAEREN S AET I ARNEERE, X
EXEEFHEZENAEE, UREIZEHERNE, BEXEMEEIIAENEIMNEE, B2
N R RN B IE RIS FNHEER. Java ERIWIATE RIS O LA :

a7 B PR Bt /2 AT § avaig A7 I ¥ 2R 74 A TS TR BRI


af://n60

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) : HBISAEFTITIFHBAINITEIE RS, FHEHE
e TERBII XX/ MTEESIE, REN T —RFERTHETBIIES, o, B, B
% SRR SRRIRESEMINEE, #HEERBXMTEESRTTH;

A A BELRHE? FASEET A& CIZIhR

e Java E#M#% (Java Virtual Machine Stacks) : 85 AERITHIRIRTER=TE)ava REHHIEH S
E—MEMNT (Stack Frame) BT EERSPEER. BIEHUL. %%, HiAHO%ER;
Feyigh /& Java LR o i~ — AN 5 fr

o AMIFFiAtE (Native Method Stack) : SEHINTUEEWERE—HEY, RANIEMIIERMRS Java
FER, mAHEE AR EINER Native 757ABRSSHY;
Native XEEFMEIMHIITIERBEASTN, Native JFikME KE 282 CRIC++ MIARIY

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

e 73iEX (Methed Area) : BTFHECHRENMTINIEIEER. FE. #SEE. RINmEEHY
(AEEEZC/=

JEHEA AR B IVM 47 I HdE X

6. iFHRIMMATERITER? (EXIERF)
1 EFHERE—REMINEESE, BAEIRR: RS aI R TR SIS fith

(Gas))

2. BT avaE RIS SAERIBIS SRR DR D EC RS A TR AR TURSEIRY, —MbiEgs
HASHUT—FREETIES. B, ATHEIRERKSEIERIIITNE, SREEHE—
MEMAERFHEIRR, S MAECERTEEREARN, IR, RN SIS E NG, 125
TR RIS REU A E—REMEOUtOfMemoryErrortEitaI X iz,

SY PR Y E e ey S 6


af://n82

o BIF: HjavahE/\IHUTRIVZEAE, SAERENITIESRY, FUTHIHESREBRIFIHERAINT
BiK, #RE CPU. ECPULEZXET, BMIFEMENER, WEESRE, XMEERIKE
RETHERAY, EREIRRIX—NES LI ESH.

o {ER4N:
o HIEATTEEIE

SE2A LAEAEEER

EEI&

C— | o

n SR, GAEBRT —MUREIE, MAICTLAZARNER, ST TEA2A, 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)

*

G, MRS R, XNEREAR HIZTH4? (REEE/DNIPITHAL, AR ILIZThEE, MR
I RT, XA EE: **FEP I Eds 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. ¥ ET)avaEdiNL? (EIERF)

1. JavaE L 2EAEFAERY, ERERREINSIEER.
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ENXFRRALE R EREAT ZEI.
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e Major GCHIFull GC & RMHE—RRJI: Major GGl EERfull GCREZMHI
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5%, fARMajor GCEFRRINFEZEEATHEN, HITIRFull GCEFERIAIELEMinor GC


af://n383
af://n392
af://n417

31.
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SurvivorfYFERN, MERMREEIEFAINSR, #HmmDFull GCRIRE, SurvivorfSFRiwik
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Minor GC, . WIERXNSHEIT—IRMinor-GCGAFE, HENXEEM SurvivorSaliEs, BBAGHREEN
FSurvivorFsiaZs, FHEESERIZN1, WHRESurvivorGEId—XMinor GC, SF#AHIINT, =
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HG1IERRS. AR EEZENEEFR (ISR L.


af://n426
af://n435
af://n447
af://n452

K

Parallel
Scavenge
A
™, // e
g ,f P

%, . 4
v P
y
/'/f
\\ /'
\\ v
B s
“, Fa
. g Parallel Old
EFK AR RS '
I
::] =
$i7
;&E"& B g Bz
HiT
E
B llenti=t KBRS A £k .
Serial Sl & = Clientt&E, FEOAFT AU EESE,
= EEE=
% Serial IS &F2MRAS, Serveri®Ez
ParNew SR 53 a TEE, TEERCMSEIETEIkE
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old | ’i - 25
Fric-2 %z
G1 B+8 % 2 JDK1.9BABIR IS e 28
HEx 2

Serialf{ifess (EFIER): R RLREKERS, MOCBIENRRLRE, MAREESRY;
ParNewl &8s (EFIELE): S TS, SLhr L2 SerialliEESsNZ4AERA, EZ1ZCPU
INETEELLSerialBIFAIRM,;
Parallel Scavengellitéees (EFIER): FrEFH TSRS, EXSEMHE, SXFIA CPU, FILE
= FIP4A2RT8)/(FI P LA2RTIE)+ GCEAZRTE), SEMERISMENFIFECPURTE, RIRSTHEZ
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Se
Se
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Pa
Pa
Pa
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36.

FREEES, EEEANASENREENERTSHITHS;

Serial OldtEEss (Fric-BIRENX): B RAFEWEESS, Seriallf&EA0BFIRAE;

Parallel OIdIZEEsS (TRIC-BIREX): EFMFHITWESS, FIHLEMIL, Parallel ScavengeliiEEas
B FARA;

CMS(Concurrent Mark Sweep)i5e88 (tRc-BRREIL) © EBFERAFITWERSE, LERRGREEIL
(SRR B EinROl RS, BEEHA. KEMAYR, BXRGEREGCEIWHEERATE.,
G1(Garbage First)\{6E88 ( tric®8 + SHISTERER ) JavatEFFTIEERS, GIINEERER
JDK1. 7129 — N sERs, GG E T TRc-BIR EALH, BB RASFEREFER.
Ah, GINESSARTFTZRINWESRN— M EEEARE: G1EWASEEREN avatf(BiEH4E
K, BFR), Ml FUESEIASEEINRTFHERSEFK.

WERRATLIXAHE? (TRERIFT)

rial / Serial ol1d

rial / CMS

rNew / Serial old

rNew / CMS

rallel Scavenge / Serial old
rallel Scavenge / parallel old

FhEACHIR BN ERFIEFARIR O RERRILL? Bt AXA)?

A EIEE: Serial, ParNew. Parallel Scavenge
ZEMA[EWES: Serial Old, Parallel Old, CMS
BHRWES: G1

AR R R —ICRANREREL, SEREEINARNES, RAREATHARE, EFAE
B — AR AR R rmiC-BIER S A THAR [E,

37.

RS CLIREINEREE A TIERY?

PREMEEER N DX BERRMFENR, FERRANTELLR=E/ 1/3, BERBNEIAS
Eb2 2/3,

HERERNREFEL, HERES 319X Eden, To Survivor, From Survivor, &1
ZOAGLLR 8:1:1, BRITRIZNT:

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

o &% Eden #1 From Survivor $'X;

o From Survivor [ To Survivor 93 X3&#2, From Survivor 2 To Survivor, To Survivor 2§

From Survivor,

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

EERSTHSRAEXEMEZEMSMASBHIRIE, —RRERFRCEENIITEEZ, X
LARIMES IR T BN REIR BRI AT TR,
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38. i@irjavalENR G S EIILERZ=ELIF Minor GCFlMajor GC

o MBEXIATERE, RERERRIVEHMEAFTSEMATEKRNIR, siEHi1METAEE
K, XEBA IR ARFSE.

o MRHINFHEBEEERE Java # EDE (MEEMIVLAHRAREE, L8 MaER LD
B, BESFENE) , NREEDEEHENRR Eden X, NRESTAMLRE T, BILERE
FELSGE TLAB LD ES. PHIBER MEEEREZFN LOE. BERRSERNARESBEE
89, EATERTHB—MEARK SRS UUREMTERSEEX, BREUTRFNSEE
EEELTIUM [EH] #N:

39. WRMKSIE Eden KB E

o ZHIEN, WEEMEHAEN Eden XOEL. Y4 Eden XKOELRAE BB ETOHENRS, BWLIE
SRE—IR Minor GC, WNRAR GC GRRIRBEBN=E, WiEEELTmEFNEIEEZSELF
EENE.

o XEFR(HEZRI Minor GC, INRFFAWET GC BE, BERILFLENBEREI Major
GC/Full GC,

o Minor GC EfgREEFENRM GC, FA Java WS AZEZ2EFLSYTE, Fifg Minor GC 3F
I, —RECEEDBIEER;

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

40. At AXHREZHENEEFNR

o FMBANREIERTEAZBEZAFTTARINSR, MELRANREN G, SSHERTEEFD
TERYIER MERIMA GC LRV BHERTBHR L EHTIR.

o BIEBMINBEIHHEERIRINC-BREERGIELIRENRY, INRAAISKERERER D
HESE Eden RFAFA Survivor RZEIREABRIAEFEES]. BT ANSRESEREESF


af://n741
af://n556
af://n563
af://n575

RHITHEL.

4. KBFEUSISHANEENR

o EIWIRASRIENBIERERNTE, IPARFERIWITHV/REIRTELRISRELZ AR, 1B
LSS RZBEEFR. BEMNABNNREN T — N ISRERIIITEES, WRISRE Eden
XHE, FEAEEH Survivor 45, S8 51E Survivor [EH, XEHEEWSERN 1. W5
7E Survivor K& [#Gd] —IR Minor GC FHEHEIN 1, HEFRIAE—TRE (BA 15) #aE
EHEIZER.

LN ZDNEANF]

42. [EizjavaZhnzkinsl?

o EMHEHRRAEIEM ClassXHINEEINTE, FXIEIRHITIRIE, BATAIRGH, RERANA
AR B RYjavastEL,

43.ZENNFAINHIRTIE

o EFEMERARENREN, MRZSERFINHFZIATH, MVMSBEINE., EZ. DRH3NE
BRSNS TR, WRRBEEI, VMESEESTHS MR, B BIBXA3N RS
FRAISRNNEESRADIA L.

1. hngk

o MNEIEIREENclassXHFEANZIRT, HiEXLESEURRIRM S EX RIS TIEURELEN
HEHPERL—MFTX N HEMjava.lang Classxdg, {EAGEXIEEURIGADALD, XMNIEE
BEENNFESE.

o JavaZ¥NNEEEH)VMIRHt, RFIEREFETHIIEM, JVMIRHANXLSEINEESEERMRAR T
HeE, Rtz FRETTLUBITHRClassLoader Bk oI E ORI EE,

o FENNEES, TUMNARERFEMERNOTHFIEWE, thal: AibClassXX 4. Jar@Class3f4. M4
ClassXHEEFE,

o FEMBFMEREFYHMEBMTHPNClassiig (FREARBIRENS) |, ZURHETRESEX
FREIRGEN, FEMBFRE T HREEXEEEEENEO, BlavakytagsEa

2, EEdE

o LEWINHZE, RRNZEM—INRAClassiR, BEESHNEENER, EEMRGHE
RN THFIEIESHEIRES (BRHMERF ava N —HEHBEHEIVVMANETIREZH) .« %
EEN AT T 3MER.
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1. 3 MRIIEAIRERTEIVMALE, REZXEHENIM. FEWIEESFGClassXHEl
e, FERBEEWARIAIEIINERLE,

2. IESUNRRE (staticRR) DERFHRERZEVNENNER, XERFHBBELEX

R TR
3. iR R BRI S3 | BRI AFET S BEIYE
3, Ak

o IR EREHITREIERS <cTinit> () JERNTRE. WIERR <c1init> (5 RHEmIFERED
IR FRRY FiA 2878 & (I 30 (R AN A A B (s tatd <) R B H) & 04, RIS A R8T

o LA —PRAEME, MNRAKIMERXFBREHTINRN, WEBERMAE LR

o EMWNSRIE—1RM <cTinit> () TiAESLAEMNE PR IERRINBITIRE

Ve S S . MR R SR E S AR BT IR0 AT 4a1E

44. {EiR—TIVMINEClass iR SIBHLE

o JavarthUFEE, HPEEMRMNESERREVMEAREET, KNSR ASGHE—E, MWL
EF 2B classMENEEEHSERNRINFS., ESEFIHZ, BNV FAZTEXR ORI, BN
XL RERIUEEERY, BRIERNBEHNAEL, GERE, HHEEEXAIINEAEEREL,

o BEHH, B :

o 1.fpaxits;, EFTMEPIREPYSMEIETnew EHRERTSEAT, faXERZSEEEENE
STRIAYZEZjvmeR,
o 2.BI(EE, @Iclass.forname()FEAiE, BXUIMBLEERISE
o JavaXMIMERIIETN, EHAS—RMEREELIPINEEEET, MEAHEFETHEMSE

(BRERNZ2MHEjvmer, EFTHE, WERBNRHRZ I, XSRMEATHERTHT
Ho

45. ftA=2FEMNEES, XNk /ILL?

|
|1ﬂl'l.".l_'l.
SETFEas
i

IE-I

]
ALEE
¥

o SCHNEIYRAURERIRENZEM —H = Hima I RIS INEES.
o FEH—TIMSINELRS:

\‘“‘.
-
/'-.-

1. [BaZENNEES(Bootstrap ClassLoader)FskNNEkjavatz LK, ToiEtjavatzFERES | B.

2. ¥ FEERINEkE8(extensions class loader):BERAMNE, Java R fBEE. Java REHWHIEIISTE
N EBERR. 1ZENEEEEL B REmERHINE Java 2.

3. R NERE (system class loader) : EiRIE Java RFIRYSEERIZ (CLASSPATH) RANEL
Java 2K, —fSki, Java NMAIRIRERRHERTRINER. BTLABEE
ClassLoader.getSystemClassLoader()SEZREX e,

4. BFRBEENZEMEES, BIT4K java.lang.ClassLoadersRAY 5 0L,
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46. iR—TREZRINITIIE?
o EBHHUT 5 M
D IRIREEEEHENARAY dass THABSN
TOE: IENNEAD class STAHERRME;
e ARPIOBSERSENEEE),
AT IR PR S 3 PR S IS, #S 3R — MR,
THEET 3 PSRRI e RO
o WM HEHIEAISSRIBRATIALTIE,

O O O o©

47. 2N FEIRREL?

o ENEIGERIRMEEZAITH FRNERS. WTHES—1K, EHEEHMNBHCHISENIEEEFIX L
AE—EHEE VM hpgtE—tE, S RMNEEs, BE—MRMAIRSRTE. KINEEHE
RIEFEE2IRERIIG class XHINEE VM RfF, AEBEMNA class WK,

o FMNEEEHAK:

o [EENRNNERS (Bootstrap ClassLoader) , 2REHMBESH—3B7, FRME
Java_HOME/lib/BRHRY, =E#H -Xbootclasspath SEFTEEESEHFEHEIIRE!
RIS

o HfthhnEkas:

o I FRENNEE (Extension ClassLoader) : fazEfnEk\lib\extERa{java. ext. dirs KRR
IEEMESERFIIFTBRE;

o MNFIFERFZEMEES (Application ClassLoader) , fASNEFRF KRR (classpath) ERYE
ERE, BINTLUERERXNEMEES. —RER, WRKIIKBEENRINEREATH
ERIXAMINEES.

o NEEZRIREDR: WNR—NEINEHBKE TRIIENBEK, EEXFAECENTXNE, MBI
MERBIRARENEES LT, B ERRINEEHENL, XEFRENEEREBESWEXE
TRENEZEMNERF, RESRMNBTETHINEEFK (BRUEEFEEFIZIKEITFRRZE) i,
FINEESF =it A g,

o FMERRR: 4B T EMEIE RN, Ao ETEEMBXAK, MABERIRERE, BHREEM
B, WRIERARRAREINE, RWMA T, MTFRETEIENINEK.

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

o TALATEIDEA, Eclipse, TEEIRSE
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o WR F& T EWARBHRNETRILIETomcatiR &
o NRZBJarBEE : java jar EEEBAIVMGESHETF T

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

49.—T JVM iR{KTH?
o IDKEWTRSEETE, #UT DK bin BRT, HPREMBNRE jconsole F] jvisualvm iX
A EEETE,
o jconsole: AT VM FEIRE, SFEFEEHITINE;

[£] 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 WrfE = 3, STRERTE = 0330 8
BB WEERS: ¥ = PS Scavenge WrkE = 16, SITEERA A = 0.263 0

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, ALIDHT: AFIRER. SI2RE. EFtil mER
FRIZME. gc THHE,

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

50. % AIH JVM TEOEE S EERERLE?

#i I E
-Xms: HIEAHER/N, IVM S BDHIRAR, 25 58 HEZS ] R

-Xmx: FCRHER/D, JVM TR, WERATAGHES M A R IR, foR T By RS2 /b,

-xmn: BEEEPFERARD BNHERD=FRARDHEZARD+HFARKA
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-XX:NewSize=n wEFERRVILHL KK
-XX:MaxNewSize=n i&EFEHCH KM

-XX:NewRatio=n WEFERNFEZNMHLM. 0 -XX:NewRatio=3, FRERNGELZNMEN 1:
3, FERMAEBEAMERR+HELZRML 1/4

-XX:SurvivorRatio=n F&fH Eden X5MHA Survivor XKL E. & Survivor XAEMA. 8
FormiNsurvivor :eden=2:8 ,El—Asurvivor 54EEMRN1/10, BRIAEL NS

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

-XX:Permsize=n BEFFANIIAE

-XX:MaxPermsize=n &AL/

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

# T = — S A 1

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

-XX:+Aggressiveopts &7 H IVMIT K BN ECBT RIEAL R . Blingm i ieit, sl JFTaELMRiksE
4%, Jdke4t i ERINE Bh

-XX:+UseBiasedLocking =75 A8, IDKG6ERIN R H
-Xnoclassgc &% % Ak

-XX:+UseThreadPriorities fliIAMLIENMELR, BlEH

51. JVMAIGCUIEESRIR B

e -xx:+Use xxx GC

o xxx NREAIRKESSBFR
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-XX:+UseSerialGC: ¥ & HITIREER:, FRAIERS

-XX:+UseParNewGC: % B FERA AT IEE. 775 cms WefERIM{EH . IDK5.0 LLE, JvM &R R4
FeE HAT R E, AT (.

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

-XX:+UseParallel01dGC: # & IFT4E L ARIREERS, IDK6.0 SCREMTEZMRIITUREE.

-XX:+UseConcMarkSweepGC : ¥ B 4F A0 & I £ 28

-XX:+UseGlGC: W& Gl WEE#S, IDKL.9EIABIIRINLEER:
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