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2 g

i}

2.1 =@

Apusic IDK B2—&ae. £ MEREERIOpen) DKRITHRA, STEFREFIR OpenlDK, ETHEANER IDKARMEK, X
FEMziTre, BEEERNCNAEEE, EFRIERELIRRHEENERIDT. 2HTE, EEMRS. mREMN

\— =

. REIESIRN TSR, IRISIRY Java EFIMERARRTSEE, ItE9h, Apusic DK 2 Apusic N FEARSS SRANETTIME,
&FC T AE Java NI, MR T W SPRaiTHESINZSNE, 7 Java MAEFER— %2, RE. T E. st

BERY Java i=1TINEE,

2.2 SEEfiESE

RFMNBApUsic IDKFERLEEXMNNE, TBERTLEAR, HPARE,

2.3 YEMARIE

AJDK : &t%Apusic JDK (Apusic Java Development Kit, &#R: AJDK)
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3 PR

Apusic JDK F=Eas<#F Linux T~ aarch64 #0 x64 CPU Z2Mg N EEE(E,
3.1 IFREK
B RIRERRINEE

B 2K
BIFZRZ%  Linux

CPU x64. aarcht4
A7 4G E
Sy Az E10GEE LA

3.2 aarch64 T &&E
1. FEr~@8, apusic-jdk-8u422-linux-aarché4.tar.gz
HAEEERIDKZENBERYF, 78 .tar.gz EREEENFZFIER, Al /opt/java

3. B .tar.gz [E4EEEEEYSE

tar -zxvf apusic-jdk-8ud22-linux-aarch64.tar.gz

4 BENESTE
“wiE /etc/profile , IBINMITFABSFHREF:

export JAVA HOME=/opt/java/apusic-jdk-8u422-linux-aarch64

export PATHZSJAVA_HOME /bin:S$SPATH
export CLASSPATH=.:$JAVA HOME/lib/dt.jar:$JAVA HOME/lib/tools.jar

HAT source /etc/profile , {FENETEEN
5. WIFEREZEMID

HIT java -version BEWMIBANRAZEE Bapusic jdkXIRAIRRAS

3.3 x64 &=
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1. TEHRE, tbil: apusic-jdk-8u422-linux-x64.tar.gz

2. HNFIBERIDKLRIIERT, B .tar.gz EEEENEIZRIER, AN /opt/java

3.8 .tar.gz [E4EEREIEYE

tar -zxvf apusic-jdk-8u422-linux-x64.tar.gz

4, REMREZE

YR8 /etc/profile , IEINMITHRBEFRE:

export JAVA HOME=/opt/java/apusic-jdk-8u422-linux-x64
export PATH=$JAVA_HOME /bin:$SPATH

export CLASSPATH=.:$JAVA HOME/lib/dt.jar:$JAVA HOME/lib/tools.jar

AT source /etc/profile , fFEHNIEZEEN

5. WIEEA%EM]

HIT java -version BEMBIBANRAZEE Bapusic jdkXIRATRRAS

3.4 RERINIIE
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4.1 SF5EE

Apusic JDK THEESIG T B Java iBSAE. Java 2FE(JavaSE API). Java BEHML (JVM ). Java %% (javao) FI—%
5% T EMRE,

User Interface

Toolkits

Libraries

= e I e
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T e omeonstme ou menatnszten

lang and util ‘- ‘-H-H-
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Machine
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5 AT

5.1 %55 JFR

JFR (Java Flight Recorder) 2 Java & LRI—RIEREDHT TR, CREBMIAMICRIVMIZTITRISMETE, BEFRAR
TR FRE RO RE A AR IERE, BUAKIARY, AP RILUERLL N as< Ejavall BEsRIRHEERIFR © -
XX:StartFlightRecording:filename=record.jfrdumponexit=true

5.2 AppCDS

Java BT, ERNIEE— P ILRFENIIERE, BESREFETHIIFERIT—IB, M CDS (Class Data
Sharing) AR, ERNBEREIRFERFEIMGS, £ NRETH, BEERSINEEINEEENIHHIRETINGES, TFE
BEFPITENINEIERE, Nmigsttes. m AppCDS £ CDS IERt £, 18107 XY AZEAI7F.

5.2.1 SRR
5.2.1.1 -Xshare
* -Xshare:off AFJFHZINEE, BIANON, BisESE/E, EAILUBIIDumploadedClassListZ#SH

ClassListsz{4
* -xshare:dump SAHEZIH, HSharedClasslistFiletfsETREHLZRIZLSIFE, HSharedArchiveFilelgsES AR
JSA 14

® _Xshare:on {FREEE{E, HSharedArchiveFilefgEJSAN G
® _Xshare:auto =imXshare:on, WIREW, BngXgXshare:off
5.2.1.2 -XX:+UseAppCDS
PFRANCDS(REZESFZR), J7F -xxX:+UsehppCDS BISKIFAppCDS, MIFHEZERGE, SN ASE,;

5.2.1.3 -Xtypecheck gk -XX:+EnableSplitVerifierForAppCDS

FAFEILUBIY -xX:+EnableSplitVerifierForAppCDS BE -Xtypecheck:on EIFFEFTHSAIIIINEE FEZ G
=fEASplitVerifiertdjsax4hadklassH TIGIE, ZEIENANTTE, EAKRESER FMES —LERjsa X FHIdiEd =
TIEHTEWIE, EFRIZIER, SXIVMESEERAHTER.,

5.2.1.4 -XX:AppCDSLockFile

-XX:AppCDSLockFile BATHATSR FEHECIEsaSUFAIS M, BRRERHESIEE ock 34 -

XX :AppCDSLockFile=/tmp/appcds-%pid.lock , ANERAFEHIREIZER, NRFKLSBIAER—/tmp/appcds.lock
X, ERGIEITER, VMIRH RS EakR.

5.2.2 (kAR

DRENER: S =245 (ClassList); pnEkClassListdhpgsE, BixEesEpMetaData SEFH=E,; FRAZY
HiT)avaieF, TmELAHelloWorldi2F @i BBAppCOSRIRSL . TRESM: JavaiEFEHelloWorld.class(Efthiz2 o
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17) TEHEENMLBRNGIT, BXSHEBESIIVMSEIRE SE—AEHZRIFRIF(hello st ). java -
Xshare:off -XX:+UseAppCDS -XX:DumpLoadedClassList=hello.lst HelloWorld B _4RHZEN(HHRIE
hello.Ist4pfhellojsa): java -Xshare:dump -XX:+UseAppCDS -XX:SharedClassListFile=hello.lst -
XX:SharedArchiveFile=hello.jsa HelloWorld HEB= ({FRHZ{HH(TlavafEF. java -Xshare:on -

XX:+UseAppCDS -XX:SharedArchiveFile=hello.jsa HelloWorld

5.2.3 {EFABRH

1. FTFCDSEZEApPPCDS, A3zHFERbootclasspath #1140 1T -Xbootclasspath {&24 bootclasspath JRE: a05
CDS/AppCDS sz#FXbootclasspath {24 bootclasspath, &S ZENIEFNEEL, ENEIjsaiz{ThS, FREVATHBIEE
S, MEEVATAEMjsalTRECE 5 MIERIFIF . pathaSpathb&BE—1StringZs, 4Epkjsald, Ec&Apatha, TWEHE
Fljsax {4 2pathafyString EAjsalz{THY, BcE Apathb, EREEAYRpathbAYString SLFRE{TATLNNEjsahIZREE., BIONZ:
pathaf9sString, fEEA=BMNEpPathbiIString, IREAEARFTS N7 BRIXMRELER, CDS/AppCDSBRIFSIFEN
bootclasspath

2. CDS/AppCDS = RAIFRS Java versionT.4LAR Z BIFIZEASZRFHEZ JVM anonymous classA Szt = 1=1TRTE]
EREN TS NREEAFTHSE, Wzt ifit=

3. CDS/AppCDS AR JFRAHENEZIZE=EITasm sizeliE anonymous class, 5AppCDS;Hze

5.2.4 BRI

1. AR classpathdrjarBIMANIFESTMFS43ETE 7 CLASS PATH, jvmfENDEEEAIRHRSIECLASS-PATHIEERTjartB e
AZINNEgEFR, APREEWEREXNpathiIEME, BMERT, WNRIINAIpathMFE v H—
FileNotFoundException, HRBEE4EINTT, EREJumpbifr, WISRHMLE T FileNotFoundException jvmNEEEEIX M F
BA— 1 dummyZE(VirtualMachineError), ZAEFENX NI, WRLEIEEjangBpushZIRERRIurlsH, NERImEEE
EABROEMIMEAIRES, 2. appcds FZFEXAEGES . TEHAD. MRREBTXmx, AJEEHEERE -
XX:0bjectAlignmentInBytes=16 MBI/ NEFXMxEIEME, JLUBT: java -Xmx64g -

XX:0bjectAlignmentInBytes=32 -XX:+PrintFlagsFinal -version |grep "UseCompressed" , BEREE

o

5.3 REFFIL

FIHRE— I NRFIMCAFTR, BEHITERFIRT. Open)DK RENFIUABIFEITRIS, FIMCRIETELAK,
REFIEREEHclassmetaXi®, Apusic IDK ACFIMEFIRFIICANTRE, IR T FIICRIERE,

BYTIVMEEEE: -XX:+UnlockExperimentalVMOptions -XX:+UseFastSerializer -

DfastSerializerEscapeMode=true
UseFastSerializer: fastSerializerF+>x

fastSerializerEscapeMode: R¥AEFFK, fastSerializers{Z 7 FAIII A&, EULRBEEEUHENFIIUG, FRERF
U HEREZEE, RITHREFX, WESHIRERIIIHES, M fastSerializert&zIHaEIRE|dkFIIL,;
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AANBEENERRE., SEHFEERcEUseFastSerializeri#7{ER;

enableRMIFastSerializerClass: RMI#8xMarshalOutputStreamz&uRFIIE TR, BRilSfalse, BFERBHRERFIIWIN
BERImRT, SARARBIIEMANETRMAEXASEREm (21VisualVM, IMCE, METIREIVMSE) XAl
aiieiE ava i i TS Is S EIR(ERY, bt java.io.StreamCorruptedException: invalid stream header:
DECA0005, and it is a FastSerializer stream =&, NERIOM, HEPEHREFEIICHISILIEEESNER
FRERIININEERIAST, BUAZEBRMIFEXMarshalOutputStreamERIRFIIMLINEE, BFFAARBTFEAENN B
=, BEFBEARMIEXMarshalOutputStreamZE PR F7 L INRERT, NIFREESsNavali RS, Winkk TiAMIFEER -

XX:+UnlockExperimentalVMOptions -XX:+UseFastSerializer -DfastSerializerEscapeMode=true 28
A, BABESNI -DenableRMIFastSerializerClass=true Z%{, IAIRMItEXMarshalOutputStreamzEtB=i TR
RFFIHALIE,

TFAERYIE

o FIMLIIREEEMIHEEA—H: FIWITREIERIKAIENX ATeA—E, SENRFIMIHTTERBIFI G
AINISEN, FEEEETHIEE,
e classmetaEEEEITHIAENZ: classmetaE B FEFAERITEH. MmclassmetatNREIEITAIAENZS, A

BERR R,

5.4 Dynamic CDS4F{4%

Dynamic CDS #ARE OpenlDK #H XESHRAEL BT IES ) avai AR TEEFEERIBoEEFE ., Apusic JDK 2
FRZAFE, ABXTF AppCDS e, HERKY EEBE N EINERNENZE, ¥ RTH=RMFEE, LiskEZa0MsE
2T,

5.4.1 £&4iR88

base jsa: {FFACDS/AppCDSERAIZEHZ= 4, JAIEEHRREAT, HAS

$JAVA HOME/Jjre/lib/aarché64/server/classes.jsa

top jsa: {#ADynamic CDSAERAISEI= T4

5.4.1.1 -Xshare:on
AT {ERA= 04, mJESharedArchiveFiledgEBase JSA/Top JSASIL

5.4.1.2 -XX:SharedArchiveFile
BT RFEXERieEDbase JSSAXE, BE24RTop JSARIERY

5.4.1.3 -XX:ArchiveClassesAtExit

FFEEH 2R BT AR Top JSASAIRIR, NHEXHRARIRIAIES %YoL, BRI VMEHIZES—HTopjsa , S Top
jsa~rIFd

5.4.1.4 Q&%
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-XX:InfoDynamicCDS: FTFFRBIARINfoRIE, BJLUBIT -XX:DynamicCDSLog=PATH REMITIEER, AN ER LR
-XX:DebugDynamicCDS: ¥JFZk5IHdebugiIBE, EH&E L

-XX:TraceDynamicCDS: T3 AtracelIHE, HRE L

5.4.2 {#EFikER

DAMNELE: BrHE=EMetaDataFiedumpii S, ERIZSUE R TIavaiz =,

T ELAHelloWorldi2 - afiE B BEDynamic COSHIFTIA:

FESFM: JavaigERHelloWorld.class

THEEBNSENG ST, BXSHHBIES IVMSERE

STR— ERltop jsa(fkffibase jsa), SLIw4FEFF AT E(FEE:

Jjava —-XX:+UnlockExperimentalVMOptions -Xshare:on -

XX:SharedArchiveFile=$JAVA HOME/jre/lib/aarché64/server/classes.jsa -

XX:ArchiveClassesAtExit=top.jsa -XX:+InfoDynamicCDS HelloWorld

o MREMNFELSHNZT, SHdkEDHHERIdefault jsalAfEF, BEHACDS/AppCDSAERLbase jsa,

o FFIEELARAIHRE, LLankill -9RTuHAE, WEEERjsa, FEEAFEESSIGINT, mdkll -2, HEFEET
S EREERZHIZER, jcmd <pid> GC.dynamic cds dump

o FALERsalTEFRESUEITRIENE, AR TATIEK, FEibdump top jsaffRieBERIRLHE,

o AT EISIZESE] -xX:SharedArchiveFile &3, WATELAER-

XX:SharedArchiveFile:$JAVA7HOME/jre/lib/aarch64/server/classes.jsa:Qﬁ¢

S {FMtop jsaiziTlavatiz/F:

java —-Xshare:on -XX:SharedArchiveFile=top.jsa -XX:+InfoDynamicCDS

HelloWorld

o WISRTEtop JSAE R fEbase JSAIRIZAEKZS, Mitop JSAFIZRAIbase ISARRIZETX, BEESHPIETEbase jsa
ey

java —-Xshare:on -XX:SharedArchiveFile=base.]jsa:top.jsa -XX:+InfoDynamicCDS

HelloWorld

5.4.3 {EFBRH

1. &R, (FF8 jsa BMERSEA—2 (1) restore ME(FRASE] -xX:0bjectAlignmentInBytes=32, 16 BY, 1=f7H

=etE, BERAT:
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Error occurred during initialization of VM

Unable to use shared archive.

An error has occurred while processing the shared archive file.

The shared archive file's ObjectAlignmentInBytes of 8 does not equal the
current ObjectAlignmentInBytes of 32.

BERIRE: RgRkbase jsafiy, ObjectAlignmentinBytesEiIANS, 1EENENAIFHEEEMNI TS L m % EER
AppCDSHRibase jsaldFE, HRATSENNNERIIXIMAY -xx:0bjectAlignmentInBytes HYERIA]

(2) HBdumpBTHIRGIMET Epage_size/\FresolveltHpage sizefd, i=fTATSIREE, S8

An error has occurred while processing the shared archive file.
Unable to map ReadOnly shared space at required address.
Error occurred during initialization of VM

Unable to use shared archive.

BIREREE: HjsaXfFmIpage size/NFHEIIAERNpage size, EFTLENjsaX(HRE D BECARF MRS E: FEEJumpRIIER
FINETEpage size, FEKXTFETFresolvelTApage size, EBF{FREAppCDSARYjsafEFRIE]

2. [EGEIBETRFFS restoref XS] -XX: -UseCompressedOops Tf -XX:-UseCompressedClassPointers A,

ETH=RE, ERF:

Error occurred during initialization of VM
Unable to use shared archive.: UseCompressedOops and
UseCompressedClassPointers must be on for UseSharedSpaces.

Class data sharing is inconsistent with other specified options.

ERREE: XFEEET STt =IeeR, BREE FRNNAFREEREE X
3. iﬁiﬂjﬂt}q]% restoreﬁﬁﬁﬁﬁﬁﬁ%éﬁz -XX:HeapBaseMinAddress=X1lg -Xmx=X2g (fEXTﬂL X2>=32) E/ﬂgﬂé, Jéﬁ_'ﬁﬂvﬁ\

RiE, (ERA0T:

An error has occurred while processing the shared archive file.

Unable to reserve shared space at required address 0x0000000800000000

Error occurred during initialization of VM

Unable to use shared archive.

EIRRE jsa SHROBREFIUTAIHEXE), TRERSEFTEERIVM EfbAM SR, BRTTE: BB SEX+ X280/
32A]IERIETT
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4. Dynamic COSAZIFAIHEEL Java versionT SLAR Z BIRIZEARSTIFEHEE JVM anonymous classsZiFH = dNSREEAR
FHZ, Wzt Asaifiit=

5. Dynamic CDSASZIFIFR JFREBE BT IZS@ITasm sh&&El# anonymous class, 5Dynamic CDS;$58

5.4.4 BREE

1. Dynamic COSASIFXAEGRIEET, TEAR. MRIRE 7Xmx, AJatRZEE -
XX:0bjectAlignmentInBytes=16 , ¥ AN ERNNEFXMPYEME, AITLUBIT: java -xmx64g -
XX:0bjectAlignmentInBytes=32 -XX:+PrintFlagsFinal -version |grep "UseCompressed"  HERSE

o

2. AR dasspathehjarfIMANIFESTMFZ {4 eh g2 T CLASS PATH, IVMIENNEEERIRHESIECLASS PATHIS R jarth
AZINNEEEFR, BPREEREREXNpathiIEME. EMIER T, WNRXNAIpath™MFE, VMESE—
FileNotFoundException FZRE BT, BEEJumpiER, aNER#HHE T FileNotFoundException VMRS S EE XN
B A— 1 dummyzE (VirtualMachinekrror), ZAEFRNX NI, WNRIEANAEjangBEpushZIAERRJurlsHr, NI&F I fE4E
HAthAYZEAUMNEANH=,

5.5 G1 LiRUTEERE (L

e G1NUMA-AwarefFtt: ENUMAZZ T, BNUMAT s ERFEELANUMAT S ERFRTIE S A EIENN,
NUMA-AwarefFtt BRI EAVABR PRI 8ERIEANUMAT S EINF, WMIRFHVMIBEERE,

-XX:+UseGIGC: RAEGIGCTAERL -XX:+UseNUMA: FiEGT NUMA-Aware$F %, TLAB, EdenX, SurvivorXmy
Regioni B KA IE R

o G1Full GCHITH: G1 &iXfEmark. prepare. adjust. compactEMEMAAZEIRZNITHN, BRFEEFull GC
FISTWHTIE), BERFREINER FIIGT Full GCHEAE,

-XX:+UseGIGC: RIEGIGCTARL -XX:+G1ParallelFullGC: FFEizistt, EEBERTFF, BAEXF

* Gl GCARTHRgaRHE: OpenlDK 8 th G1 1R EERE LA MAPR AT Java ERFREMEGERIFRS. Gl
FUlGC == RRY)avalENFREREAIRIER S, (ERT Gl RaJaeiestk FulGC, RILETFZERT, FRIFE
FIMIMERAAT FUlGC, BN G1 A= HRYJavalENFREIEEIRIER T, Apusic JDK BENEAQIN R A tad SBEA]
JavalEBZRNEFNER, FEHDIVM JavalE ABER, BERNEFERIANGEIRIERS,

SR

1. -XX:+UseG1GC, s@ttEIwmia Gtk e s SR MMER

2. (BRIAEH)-XX:+GlUncommitFF S o

3. BRIAFHD)-XX:+GlUncommitLogFr Rl I B it

4. (BRAME, FTLUNEE, SBEI0-100)-XX:G1PeriodicGCLoadThreshold=10i# R HE, RE/NTZE, 8
HEWIEERIT, ATFUIRBEFRERS, NRARFEIENE, REN0TUEBREREIER (—&
MRS HEZEISEBIES)
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5. (BRIME, ATLAREE)-XX:+G1PeriodicGCProcessLoad FERISEEREIERE,, falselIRHEFERBIinuxE&
SN

6. (BRANME, TTLAREE, SBE>0)-XX:G1PeriodicGCInterval=1500038 4 EHs EIE, =R, 15FM4/7—
RE, FEERE RO

7. (BHAME, FJLAREE)-XX-GlUncommitThreadPriority, EIKEEARBEMN TR, ERiAIEcritical

8. (BHAME, FILIREE SBEATFO/NTF)-XX:GlUncommitPercent=0.1, [EliregionfI%iE, IEIE=H
regionAYLL

9. BUME, TLIMEE SEE>0)-XX:GlUncommitDelay=50, fEMRIEFSE—IXRgcFIZMFFERFELEIINAE

5.6 =4 TRIEE
* jemd TESHE VM.classes <, HTEFEEAER.

BERE

jcmd <pid> help VM.classes

FIENSE(SEKlassAddr, Size, State, Flags. ClassName

jcmd <pid> VM.classes

$TENInstanceKlassiE= 2

jcmd <pid> VM.classes -verbose

[BHERR fER

KlassAddr ZKlassEi bt

Size AN
State eI IE=R YN
Flags ERWRE

ClassName KE2REZR

W& fk

allocated Eohc (BERiEE)
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loaded EMBFHAEAZIENRIREEFR (BEREE)
linked ERLINHEE/IGIE (BEARYIIAHL)

being_initialized SRIEEISI TN
fully initialized ENIa (AINAREINE)
initialization_error I REFALEEIR

FhR

R A
F BAasydtEIEzSmYfinalize ik
f B&finalmiE

W TEWESIT

C # @Contended annotationtric
R EHEFEN (redefined)
S BHE=RBOOLEAN, false)

e jemd TE#E VM.classloaders 5, FTEDFENMNEZZBREEFIRINEESFHER.

BEERE

jcmd <pid> help VM.classloaders
IR )%

show-classes FIENE N 3ENE2s E a9

verbose FTENEZENNEEERY Loader Data 0 Loader Data 3Lttt

FTENSEINE R RIRESHE

Jjcmd <pid> VM.classloaders

FIENE SENNHRS T INERIZE

jcmd <pid> VM.classloaders show-classes




EiEApusic JavaFF R TESHREG BFFM

FTENENZENNE28AY Loader Data #1 Loader Data gttt

jcmd <pid> VM.classloaders verbose

* jemd TE#E VM.metaspace @5, HEIT=ENAIHES.

TERE

jcmd <pid> help VM.metaspace

FIENTEESRHER

jcmd <pid> VM.metaspace

e jemd TE#H¥ System.trim native_heap %<, KERMglibcE#malloc trim, $glibc RRIIRNERITTAIRIE
R,

EERE

jcmd <pid> help System.trim native heap

RKeglibc N RBRINERSIRIER S

jcmd <pid> System.trim native heap

* Thread.print THAEHEER: 1532 jstack #0 jemd Thread.print 1088, FTEDLARHEALRTMIEESHIES (cpu,
elapsed, allocated, defined classes)

cpu #0 elapsed AAVRIZREIAFTENAVES., allocated Fldefined classes FEEFFEXIMAIEINA =FTED, BE{Rik
IRAJLASEINEESLHL.,  cpu F elapsed XA NMEMEBFAUNIE CPU _ERES ST EgNS/DRTBRE&FE, —ERATIE)
WCPUERI ISR REM I ST sefF T 4aeihan, —ERATEACPURER RIEINMILIZ ] sER4FEHIEE.

IVMS#
BT ™A ATEPERYMY allocated #0 defined classes (58,

—XX:[+|—]PrintExtendedThreadInfo HIZBEEAI0 -XX: +PrintExtendedThreadInfo VMZ#(fF, {#Hjstack
FjcmdFTENENMEFZHERR AT AR EANIN -eitlil, EIRYRARANdkAYjcmd TEWL AT LAFTENZRSD allocated
defined classes 52,

jemd Thread.print -e #HEEFARFI -XX: +PrintExtendedThreadInfo VMB%{, BILUBIY jemd

Thread.print -e FJEDEYMIallocated 0 defined classes {58,
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jstack -e HIZBEIFRANIN -Xx:+PrintExtendedThreadInfo VMBE(, BJLUEIE jstack -e FTEDERIMNY

allocated #1 defined classes {82,

Thread.print F3i%i5BE

jcmd <pid> help Thread.print

B fA
cpu FGAEE CPU LHATRORTE , EUAFIED
elapsed BEAERrILAREIIAETTRE, BOAFTED

ZERRE D BCINET8Y, IXPTRERENINE 7 AZRMILKIE, FFRIEIREITED, 40 -
XX:+PrintExtendedThreadInfo

allocated

IZEAETE MAISRE, X FIRERE R INEL T K2 SRRVEAE, FF RIS U= TED, 40 -

defined classes ,
- XX:+PrintExtendedThreadInfo

jstackan< FEiZi5iAR

Jjsatck -h

1. HREEIFRAINIVMEE-XX:+PrintExtendedThreadinfo

(1) jstackADn-et I JENLLIZIEIRE R

Jjsatck <pid>

"main" #1 prio=5 os prio=0 cpu=61.90ms elapsed=23.13s
tid=0x0000££f£f£8400a000 nid=0x109db waiting on condition
[0x0000f£f£f£f8af8e000]

java.lang.Thread.State: TIMED WAITING (sleeping)

at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(2) jstackin-eitIyJEPLAZHIL(E R
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Jjsatck -e <pid>

"main" #1 prio=5 os prio=0 cpu=61.90ms elapsed=82.92s allocated=423K
defined classes=405 tid=0x0000£££ff8400a000 nid=0x109db waiting on
condition [0x0000fff££8af8e000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(3) jemd Thread.printA~pi-elt I TENLLIZEIRE R

jcmd <pid> Thread.print

"main" #1 prio=5 os prio=0 cpu=61.90ms elapsed=133.43s
£tid=0x0000£££f£8400a000 nid=0x109db waiting on condition
[0x0000f£££f8af8e000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(4) jcmd Thread.printfn-e eI JENZAZHERRZ R

jcmd <pid> Thread.print -e

"main" #1 prio=5 os prio=0 cpu=61.90ms elapsed=155.68s

allocated=423K defined classes=405 tid=0x0000££££8400a000
nid=0x109db waiting on condition [0x0000ffff8af8e000]
java.lang.Thread.State: TIMED WAITING (sleeping)

at java.lang.Thread.sleep (Native Method)
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at ThreadPrintTest.main (ThreadPrintTest.java:4)

2. HEEEIINRINIVMEE-XX:+PrintExtendedThreadInfo

(1) jstackAIN-eiTFTENGIEHEIRER

jstack <pid>

"main" #1 prio=5 os prio=0 cpu=62.50ms elapsed=11.50s allocated=423K
defined classes=405 tid=0x0000££f££9000a000 nid=0x11242 waiting on
condition [0x0000f£f£f£f96cl1le000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(2) jstackl-elELHTENLZAZHEL(ER

"main" #1 prio=5 os prio=0 cpu=62.50ms elapsed=63.57s allocated=423K

defined classes=405 tid=0x0000££££f9000a000 nid=0x11242 waiting on
condition [0x0000ff£f£f96cle000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(3) jemd Thread.print/AIN-elBITENZAZH (SR

jcmd <pid> Thread.print
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"main" #1 prio=5 os prio=0 cpu=62.50ms elapsed=97.13s allocated=423K
defined classes=405 tid=0x0000££££f9000a000 nid=0x11242 waiting on
condition [0xO0000ffff96cle000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

(4) jemd Thread.printfl-eEIFTENZIEHER(EE

jcmd <pid> Thread.print -e

"main" #1 prio=5 os prio=0 cpu=62.50ms elapsed=106.97s
allocated=423K defined classes=405 tid=0x0000££££9000a000
nid=0x11242 waiting on condition [0x0000ffff96cl1le000]
java.lang.Thread.State: TIMED WAITING (sleeping)
at java.lang.Thread.sleep (Native Method)

at ThreadPrintTest.main (ThreadPrintTest.java:4)

 TraceClassLoading ThegtEiR: &amTraceClassLoadingIhge, #MHESRIEINTEE (B, SA2id. FEN0EEELL
NENMERIRZERRER) | BERFHEEINEEXER,

WBVMESH
o -XX:[+[-]PrintClassLoadingDetails

[EF3PrintClassLoadingDetailsfg, ¥JENEZRIRMEET. (BIERTE. Zi2idFIZEMEES) | Fia
TraceClassLoading 434

o -XX:PrintThreadStackOnLoadingClass=ClassName
FIEPISESRNNE ARSI HEIR(EE, TS PrintClassLoadingDetails 428

witAst:

20
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2022-10-24T17:25:19.746+0800: 111828 [Loaded
org.apache.tomcat.util.net.Acceptor from
file:/home/user/software/tomcat/apache-tomcat-9.0.7/1ib/tomcat-

coyote.jar by classloader java.net.URLClassLoader]

"main" #1 prio=5 os prio=0 tid=0x0000f£f£ffa400b000 nid=0x1b4d4

runnable [0x0000ffffaclbb000]
java.lang.Thread.State: RUNNABRLE

at java.lang.ClassLoader.defineClassl (Native Method)

nE
NEFMER
-, PNEZA

A8 2022-10-24717:25:19.746+0800

5=

' 111828

id

=m

.. JavanetURLClassLoader
e

*iz "main" #1 prio=5 os_prio=0 tid=0x0000ffffa400b000 nid=0x1b4d4 runnable [0x0000ffffac1bb000]
L java.lang.Thread.State: RUNNABLE at java.lang.ClassLoader.defineClass1(Native Method) ...

hReRE:
1. FKFFFPrintClassLoadingDetails

HATER<

java —-XX:+TraceClassLoading TraceClassLoadingTest

BERE:

[Loaded java.security.UnresolvedPermission from
/home/user/jdk/jre/lib/rt.jar]

[Loaded java.security.BasicPermissionCollection

/home/user/jdk/jre/lib/rt.jar]

21
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[Loaded TraceClassLoadingTest from file:/home/xiezhaokun/]

[Loaded sun.launcher.LauncherHelperSFXHelper

/home/user/jdk/jre/lib/rt.jar]

[Loaded java.lang.ClassS$SMethodArray /home/user/jdk/jre/lib/rt.jar]

2. FFFPrintClassLoadingDetails

HiTEp<

Jjava —-XX:+TraceClassLoading -XX:+PrintClassLoadingDetails

TraceClassLoadingTest

2022-11-24T710:10:44.912+0800: 55965 [Loaded
Java.security.UnresolvedPermission from
/home/user/jdk/jre/lib/rt.jar by classloader
2022-11-24T710:10:44.912+0800: 55965 [Loaded
java.security.BasicPermissionCollection from
/home/user/jdk/jre/lib/rt.jar by classloader
2022-11-24T710:10:44.912+0800: 55965 [Loaded
from file:/home/user/ by classloader
sun.misc.LauncherS$SAppClassLoader]
2022-11-24T10:10:44.912+0800: 55965 [Loaded
sun.launcher.LauncherHelper$FXHelper from
/home/user/jdk/jre/lib/rt.jar by classloader
2022-11-24T710:10:44.912+0800: 55965 [Loaded

bootstrap]

bootstrap]

TraceClassLoadingTest

bootstrap]

java.lang.Class$MethodArray from /home/user/jdk/jre/lib/rt.jar by

classloader bootstrap]

3. {#H -XX:PrintThreadStackOnLoadingClass $JENFJENF BRI ATHILAE SR
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java —-XX:+TraceClassLoading -XX:+PrintClassLoadingDetails -
XX:PrintThreadStackOnLoadingClass=TraceClassLoadingTest

TraceClassLoadingTest

BMHAE:

2022-11-24T710:10:44.912+0800: 55965 [Loaded
java.security.UnresolvedPermission from
/home/user/jdk/jre/lib/rt.jar by classloader bootstrap]
2022-11-24T710:10:44.912+0800: 55965 [Loaded
java.security.BasicPermissionCollection from
/home/user/jdk/jre/lib/rt.jar by classloader bootstrap]
2022-11-24T710:10:44.912+0800: 55965 [Loaded
TraceClassLoadingTest from file:/home/user/ by classloader

sun.misc.LauncherS$SAppClassLoader]

"main" #1 prio=5 os prio=0 cpu=70.23ms elapsed=0.07s

tid=0x0000£f££fb000a000 nid=0xdc31 runnable [0x0000ffffb5b4d000]
java.lang.Thread.State: RUNNABLE

at java.lang.ClassLoader.defineClassl (Native Method)
at

.lang.ClassLoader.defineClass (ClassLoader.java:756)
at

.security.SecureClasslLoader.defineClass (SecureClassLoader.java:14
at

.net.URLClassLoader.defineClass (URLClassLoader.java:493)
at

.net.URLClassLoader.access$100 (URLClassLoader.java:75)
at

.net.URLClassLoader$1l.run (URLClassLoader.java:389)
at

.net.URLClassLoader$1l.run (URLClassLoader.java:383)
at

.security.AccessController.doPrivileged (Native Method)

at
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java.net.URLClassLoader.findClass (URLClassLoader.java:382)
at
java.lang.ClassLoader.loadClass (ClassLoader.java:418)
locked <0x0000000580b598b8> (a java.lang.Object)

at

sun.misc.LauncherS$SAppClassLoader.loadClass (Launcher.java:352)

at
java.lang.ClassLoader.loadClass (ClassLoader.java:351)
at
sun.launcher.LauncherHelper.checkAndLoadMain (LauncherHelper.java:601)
2022-11-24T710:10:44.912+0800: 55965 [Loaded
sun.launcher.LauncherHelper$FXHelper from
/home/user/jdk/jre/lib/rt.jar by classloader bootstrap]
2022-11-24T710:10:44.912+0800: 55965 [Loaded
java.lang.Class$MethodArray from /home/user/jdk/jre/lib/rt.jar by

classloader bootstrap]

5 GC AEEE: BASACCHEHERRKMEL, HETEF—MEREEANIRFEDX, BRBCCAE
AFEZHRX, REBTRRNEEEE P XAIRNSRIFZIGCH /D\SUfFEP o

FIBEVMSH:
o -XX:[+[-]UseAsyncGCLog
FRgEKAFRFICRCCHTE, FA-XloggEtEgcHERERA 4R
o -XX:AsynclLogBufferSize=size
SESFEEFX RN, BAAH2M
o -XX:[+[-]PrintAsyncGClLog
FIENRLEGCHERI—EFIKER

[ERFEGCCHE

java -Xloggc:/home/user/gc.log -XX:+UseAsyncGCLog TestAsyncGC

BERRX A/
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java -Xloggc:/home/user/gc.log -XX:+UseAsyncGCLog -

XX:AsyncLogBufferSize=2M TestAsyncGC

?]-ED ﬂ; E lh\}ﬂiit{%l%\

java -Xloggc:/home/user/gc.log -XX:+UseAsyncGCLog -

XX:AsyncLogBufferSize=2M -XX:+UnlockDiagnosticVMOptions -

XX:+PrintAsyncGCLog Test

glibc REFEE: VM BT glibckitITRFRIDEC SN, BEEN (BURATHERIRIEFITFSEMER) FERD
{EIVMiERBfree B AFIREILElbC, glibARAREXLERMAICHERFMABREELRIFRS, XIS
AFERY (ARAVA/IVMIZERY) RSSMF A RIFFELEIR,

#IE VM 2% GCTrimNativeHeap, BUATNHRE, FREEMVESENERAIEFGIbcFRNRIE, (E5R9FIYIE
R

o FEXRFuUll GCeH Ttrim{g8L;

o Bo—MERIEELIE, MRENNERENEIMIER, FEIEMNR, NRFEMSerialluiigsss, K
NAGREFZHITIIRIEE, FRLAFREVMIE IR TS RIS A2 S ERTIESY, RIFE(EA Serialhziik e
ERHBER FREEFUll GCROBHEHITIE5T

?ﬁi@'ﬂ VM 2% GCTrimNativeHeaplnterval, EXIA60, By A%, TEHRBGCTrimNativeHeapBTRIASIEAERL, AR

ERT SR AEER P TIERRIERIEYE), FEFENRE, R EEREEAI08E, FTLUE
GCTﬂmNaUveHeaplnterw@’]ﬁw%jﬂo HATH e R{RER7EFull GCHREBIGIIbc NI TR (EFEFIDK8HEEH
TR EESS)

BHRREEI

Trim native heap: RSS+Swap: 613M->610M (-2924K), 0.918ms

Trim native heap: RSS+Swap: 611M->611M (-172K), 0.323ms

Trim native heap: RSS+Swap: 611M->611M (+0B), 0.243ms

A%

SR, BHERIREESE-XX: +UnlockExperimentalVMOptionsf#iisCio BIERIS#, -
XX:+UnlockExperimentalVMOptions -XX:+GCTrimNativeHeap -XX:GCTrimNativeHeapInterval=

<seconds>

ﬁ%@m -XX:+UnlockExperimentalVMOptions -XX:+GCTrimNativeHeap -

XX:GCTrimNativeHeapInterval=20

25



E£ifApusic JavaFFR TEBHME FAFFR

o jmap FTHME: PHEEHTEIZE, BYIRS mapEIERER. H/OERE, ZE1DK8IFGIGC, ParallelGC
FICMS, Bt GCE RS FFH T,

jmap —histof5t&MNparalleEIMIAFFTEIZEL, WRIEERIHMB R T RA LRI TIFAILEIZE, NSERRFLR
OIS AVEFE S (active_workers):  jmap —histo:live,parallel=3 pid : $§EFITEHIEE3 jmap —
histo:live,parallel=0 pid : {ERRESZURIASZIFAIFITEIZE jmap —histollive,parallel=1 pid : {FRERBRIFEITH

1
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6 /AN

ITZREBEFRIFRGINC A

6.1 iShH5:H4
. 6248
B

[ ]
o 8 o
i S

6.2 Linux®Z%:t

o EFLNOARERS: BBHR(ERS. FEUOS. RELinux (MBS LTHfLinux PimRIBS. “HERAL. FR5
= RBE

e RedHat £

e CentOS &7

e Ubuntu &7/

e Suse Linux &7
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