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Java GCREES, BREHTIFUCKESE, BiESerial, ParNew, Parallel, CMS. G1LAKJaval
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SRNB— N EIEERS-Serial B1TGC,

SAUNERNERRREEAE, BAETX MRS, Wi T IIDEE—HRIERTFAIRN,
RIBEGCAE, FMiRAE T Serial GCTEFRAERMEBERHIGCIIE.

Serial GCRYRFRERIFIIEMANT R 817, SENRALERTITRSRTR, BHER, FUTNA
TER9RHE, AeHUTGC, HUTGCHIRHME, FBEHITRFALIE,
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s

Eden[X IS EES) )

wT QL + GCxA:
=57 [[SenalCOmE)| =N | s RS
Minor iR Full GC FHEGRE |
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Serial GCERMNESEER, EIERL, SerialfFASHIEIRHTIE, TEFNR L, SerialffEF
iC-EEEEHITICE.
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PEE. ERRE. mc-EERRS:

JavaE i -GCEARBWE A -TrciEbciE. EFIFIE. Rk oREE

1 SerialfZ{EAY0)&H

W EERR, AREERITGCH, GCARELMEZEFRERAFZIE (Stop-The-world, f&F#RSTW) , &
W78, TeRERPSHIE.

BOSBAIRL AR, SRGCRAPLMEHARIRE S, AP RRAFRIFN,
2 (EAGS

B, RIEERSR, BEWEEESR, FLEEES.

HR, BEREEWERN, MAEGCHEREZBRTE. BT )avalEiEIRERERFRIZKEE
, EREIET, ALURARERERRDEETRNRGTHE.

AL, B EEZCPUNEE E, BV aRN A ASREMERBTIZZSTWH RN RIMAIER
BRI,

3 SChk
7N
o CPU: i7 4#%

e N7F: 16G
e JDK version: 8

3.1 ZRE—TEIABRT, (ERRIBIGC
I EVMBEFHETRIE, MEGCA

/**

* VMBS

* -XX:+PrintGCDetails -XX:+PrintGCTimeStamps

*/

public static void main(String[] args) {
System.out.printIn("Hello SerialGC");

}
TERFmHINT

Hello SerialGC
// THREGCHZE
Heap
PSYoungGen  total 76288K, used 6554K [0x000000076b180000, 0x0000000770680000, 0x0
000007c0000000)
eden space 65536K, 10% used [0x000000076b180000,0x000000076b7e6930,0x000000076f1
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0000)

from space 10752K, 0% used [0x000000076fc00000,0x000000076fc00000,0x0000000770680
00)

to space 10752K, 0% used [0x000000076f180000,0x000000076f180000,0x000000076fc0000

)
ParOldGen total 175104K, used 0K [0x00000006c1400000, 0x00000006cbf00000, 0x00000
076b180000)

object space 175104K, 0% used [0x00000006¢1400000,0x00000006c1400000,0x00000006¢bf
0000)
Metaspace used 3458K, capacity 4496K, committed 4864K, reserved 1056768K

class space used 381K, capacity 388K, committed 512K, reserved 1048576K

e PSYoungGen: FRERAEEAIRZParallelGC
e ParOldGen: FREFR/(FEHAZEParallelGC
e Metaspace: JTEIBEXERBERN

aJll, EESZERT, IVMENNER T S EAEH & RIParallelGC,

3.2 Serial GCEIZFEClientiEX FAOBKIAUGZEESS?

[EEBBEMRIBHIRENY, Serial GCBAR-clientiE= FERARIMIEESS.
TERER—T, RIAFIVMEEISENNE-clients2]

/**

* JWMESEL:

* -client -XX:+PrintGCDetails -XX:+PrintGCTimeStamps

*/

public static void main(String[] args) {
System.out.printIn("Hello SerialGC");

}
BITERNT:

Hello SerialGC in client mode
Heap
PSYoungGen  total 76288K, used 6554K [0x000000076b180000, 0x0000000770680000, 0x0
000007c0000000)

eden space 65536K, 10% used [0x000000076b180000,0x000000076b7e6930,0x000000076f1
0000)

from space 10752K, 0% used [0x000000076fc00000,0x000000076fc00000,0x0000000770680
00)

to space 10752K, 0% used [0x000000076f180000,0x000000076180000,0x000000076fc0000
)
ParOldGen total 175104K, used 0K [0x00000006c1400000, 0x00000006cbf00000, 0x00000
076b180000)

object space 175104K, 0% used [0x00000006c1400000,0x00000006c1400000,0x00000006cbf
0000)
Metaspace used 3513K, capacity 4498K, committed 4864K, reserved 1056768K

class space used 387K, capacity 390K, committed 512K, reserved 1048576K

a] kSRR ParallelGC,
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XAMNRERIZERT, £IDK1.8T, -clientfl-serverSHENAEBBRIMEN, FTLUBRE-clienttB T
$°

HIZEHERRNIME =R TIDK6FNIDKT, BEEEARRSerialGC, FrLUBERIREEERAAIE
CPUIBRT, JVMEEAERESerialGC, (BiX—aEEEFRETIIE.

PS: -clientfll-server

-clientfl-serverS4E 2 BIRAHY) DK 2 KRRV MIZ TITRE P EARYRIERsAY. XIEmnEeE
KREURER, AIfER-client, XIMAVRIFERDMIFNERRIRCI, WIEELEEEKRRIIER, AIfER-serv
r, SIRAERAURBHITIERIRIRAIC2 (2% T AMBE MR ZREHELHANRE) .

Java8SENAFERD EmFENG, SEohEFEEaatERm MwiEes, FiliclientflserverS£EER
BR RN, 18X ZaIAYIDKMRA, JDK8AUXF IR AFEERIRA T IBARmERI TR,
3.3 Serial GCEELEk - JVMEE]

RNTIGER T I EC EEREHE—RRFAIARN.

BRI PR EEIEEW L ENTE. ERSerial GCESUE, FRAERRASTERTIEFA/N
Hrh, iR NEEMAEdenXFISurvivorXagA/N,

o TEXENMERFAIAR/N

/] -Xmx: RRKERNF, -Xms: s/ NERF, XBREA—HFN, FTRERNFEE200M
-Xmx200M -Xms200M

o TESGHTEMRFMBFARIA/N

// NewRatioR~EFEFFECAIELH, 3FR3: 1

// BHBENERGFD LMY, BERG3D, FHER1D

// BRIERTEH200M, NewRatio=30Y, #FHEEL=50M, EFHK=150M
-XX:NewRatio=3

e EM EdenXFNSurvivorXAJA/
// SurvivorRatioZR7REdenXFOFE/NSurvivorXFIELFI, 3R R3: 2 (FEEFSurvivorX)
// EMEEERS S5, Eden534, SurvivorX 524

// BaiER&EA50M, Survivor=38f, Eden=30M, Survivor=20M (from=10M, to=10M)
-XX:SurvivorRatio=3

o FcEGCHTFTENSEL

// -XX:+UseSerialGC: E~igE=(ERSerial GC

// -XX:+PrintGCDetails: ¥JENGCGFHAHZE

// -XX:+PrintGCTimeStamps: $TENGCAARIATE]
-XX:+UseSerialGC -XX:+PrintGCDetails -XX:+PrintGCTimeStamps

o L
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KX :+tPrintG

#&sAFE_EmEfIHello Serial GCRERR, IBZITERWT

Hello SerialGC
Heap
// def new generationZRBEFA (&M SerialGC, total:40M, EffF: 4302K
// total’b710M? XERAFHERFEREFEEL, FromXFtoXsLhr EERREEFER11S, ArbiRed
nEY30M + fromatofg10M = 40M
def new generation total 40960K, used 4302K [0x00000000f3800000, 0x00000000f6a00000,
x00000000f6a00000)

// edenX30M

eden space 30720K, 14% used [0x00000000f3800000, 0x00000000f3c33b78, 0x00000000f56
0000)

// fromX10M

from space 10240K, 0% used [0x00000000f5600000, 0x00000000f5600000, 0x00000000f60
0000)

// toX10M

to space 10240K, 0% used [0x00000000f6000000, 0x00000000f6000000, 0x00000000f6a0
000)
// BERSEA SerialGC , RA/N50M, B{HEF0K
tenured generation total 153600K, used 0K [0x00000000f6a00000, 0x0000000100000000, Ox
000000100000000)

the space 153600K, 0% used [0x00000000f6a00000, 0x00000000f6a00000, 0x00000000f6a
0200, 0x0000000100000000)
/] TCEUEX K/, BAKE
Metaspace used 3450K, capacity 4496K, committed 4864K, reserved 1056768K

class space used 380K, capacity 388K, committed 512K, reserved 1048576K

XFEHIEE, B

=Eili=

3.4 Serial GCEE; - BidGCHEFIERMENEFEAMGCEHTE
HSEIRTE HRIVMB ST E S TOE(T.

TEET— LAEF, RNE—T

public class SerialGCDemo {

/**
*HRFE: -Xmx200M -Xms200M

JESZiEE . @id Java SB1TINEESE (SerialGC) SEAERESA GC 972


https://juejin.im/post/5c41d8166fb9a049b82ac23d
https://ld246.com/article/1564807710608

* AL -XX:NewRatio=3 -XX:SurvivorRatio=3
* GCBL: -XX:+UseSerialGC -XX:+PrintGCDetails -XX:+PrintGCTimeStamps
* HWEZS(E: 200M, #HAE(L: 50M, EER: 150M, #FHdfLedenX: 30M, FHrEMRfromX: 10
, FEtoX: 10M
* -Xmx200M -Xms200M -XX:NewRatio=3 -XX:SurvivorRatio=3 -XX:+UseSerialGC -XX:+Prin
GCDetails -XX:+PrintGCTimeStamps
* @param args
*/
public static void main(String[] args) {
byte[][] useMemory = new byte[1000][];
Random random = new Random();
for (inti = 0; i < useMemory.length; i++) {
useMemoryl[i] = new byte[1024 * 1024 * 10]; // €JiZ10MAIRI S
// 20%RIEERIG Gl HSRAVRT SR T I A BT SR
if (random.nextInt(100) < 20) {
System.out.printIn("created byte[] and set to null: " + i);
useMemory(i] = null;
} else {
System.out.printIn("created byte[]: " + i);
}
}
}
}

BIREEEANT:

created byte[]: 0

created byte[]: 1

0.236: [GC (Allocation Failure) 0.236: [DefNew: 24807K->870K(40960K), 0.0132148 secs] 2480
K->21350K(194560K), 0.0132618 secs] [Times: user=0.02 sys=0.00, real=0.01 secs]

created byte[]: 2

created byte[] and set to null: 3

0.252: [GC (Allocation Failure) 0.252: [DefNew: 21941K->717K(40960K), 0.0060942 secs] 4242
K->31437K(194560K), 0.0061231 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

created byte[]: 4

created bytel[]: 5

0.259: [GC (Allocation Failure) 0.259: [DefNew: 22408K->717K(40960K), 0.0114560 secs] 5312
K->51917K(194560K), 0.0114856 secs] [Times: user=0.00 sys=0.02, real=0.02 secs]

created byte[]: 6

created byte[]: 7

0.285: [GC (Allocation Failure) 0.285: [DefNew: 21788K->717K(40960K), 0.0122524 secs] 7298
K->72397K(194560K), 0.0122868 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]

created byte[]: 8

created byte[]: 9

0.299: [GC (Allocation Failure) 0.299: [DefNew: 21790K->717K(40960K), 0.0115042 secs] 9347
K->92877K(194560K), 0.0115397 secs] [Times: user=0.03 sys=0.00, real=0.02 secs]

created bytel[]: 10

created bytel]: 11

0.312: [GC (Allocation Failure) 0.312: [DefNew: 21791K->717K(40960K), 0.0120174 secs] 1139
2K->113357K(194560K), 0.0120525 secs] [Times: user=0.00 sys=0.00, real=0.01 secs]

created byte[]: 12

created bytel]: 13

0.328: [GC (Allocation Failure) 0.328: [DefNew: 21792K->717K(40960K), 0.0162437 secs] 1344
2K->133837K(194560K), 0.0162844 secs] [Times: user=0.00 sys=0.01, real=0.02 secs]

FSZ3ERE: J@1d Java BB1THIEEES (SerialGC) RANEMBH A GC 37z


https://ld246.com/article/1564807710608

created byte[]: 14
created bytel[]: 15
0.347: [GC (Allocation Failure) 0.347: [DefNew: 21793K->21793K(40960K), 0.0000201 secs]0.3
7: [Tenured: 133120K->143360K(153600K), 0.0103885 secs] 154913K->154316K(194560K), [M
taspace: 3350K->3350K(1056768K)], 0.0104608 secs] [Times: user=0.02 sys=0.00, real=0.01 se
5]
Exception in thread "main" created byte[]: 16
0.361: [Full GC (Allocation Failure) 0.361: [Tenured: 143360K->143360K(153600K), 0.0028089
ecs] 165153K->164556K(194560K), [Metaspace: 3350K->3350K(1056768K)], 0.0028543 secs] [
imes: user=0.00 sys=0.00, real=0.00 secs]
0.364: [Full GC (Allocation Failure) 0.364: [Tenured: 143360K->143360K(153600K), 0.0050038
ecs] 164556K->164538K(194560K), [Metaspace: 3350K->3350K(1056768K)], 0.0050390 secs] [
imes: user=0.00 sys=0.00, real=0.00 secs]
Disconnected from the target VM, address: '127.0.0.1:57881", transport: 'socket’
java.lang.OutOfMemoryError: Java heap space
Heap
at com.example.demo.gcdemo.SerialGCDemo.main(SerialGCDemo.java:28)

def new generation total 40960K, used 22281K [0x00000000f3800000, 0x00000000f6a00000,
0x00000000f6a00000)

eden space 30720K, 72% used [0x00000000f3800000, 0x00000000f4dc27c0, 0x00000000f56
0000)

from space 10240K, 0% used [0x00000000f6000000, 0x00000000f6000000, 0x00000000f6a
0000)

to space 10240K, 0% used [0x00000000f5600000, 0x00000000f5600000, 0x00000000f600
000)
tenured generation total 153600K, used 143360K [0x00000000f6a00000, 0x00000001000000
0, 0x0000000100000000)

the space 153600K, 93% used [0x00000000f6a00000, 0x00000000ff6000e0, 0x00000000ff6
0200, 0x0000000100000000)
Metaspace used 3381K, capacity 4568K, committed 4864K, reserved 1056768K

class space used 364K, capacity 392K, committed 512K, reserved 1048576K

H&u<ee:

0.236: [GC (Allocation Failure) 0.236: [DefNew: 24807K->870K(40960K), 0.0132148 secs] 2480
K->21350K(194560K), 0.0132618 secs] [Times: user=0.02 sys=0.00, real=0.01 secs]

® 0.236: GCRAEMATE (7)) . NEFBsFRITE

o [GC: GCHE, BINABFUll GC, GCREIEMSTW, Full GCE,

e (Allocation Failure): GCIRE, HIEHRFEMN

e [DefNew: iBRETERSerail GCEY, BPdefault new generationZz®,

;_ 2::;.4087K -> 870K(40960K): GCRIZKIFNEFEEHFRERE -> GCRZKIFNEFEFERS 202X
FRABE)

e 0.0132148 secs: 1ZRFEXIEGCFr S HERVATE (7))

e 24807K->21350K(194560K): GCRIENFEFERABE -> GCEENFEFERATEHEREREE
190M, XBEFZEfromatodd10M)

© 0.0132618 secs: ZAR[EIWEER S FERTE (7))

e [Times: user=0.02 sys=0.00, real=0.01 secs]: SFEREIEAEHE. user: FAFSBEFEAICPURT
. sys: PZIEAERICPURTE], real: MIB{EFHIAEIRIELERATE HAVEFPATIE.,
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0.361: [Full GC (Allocation Failure) 0.361: [Tenured: 143360K->143360K(153600K), 0.0028089
ecs] 165153K->164556K(194560K), [Metaspace: 3350K->3350K(1056768K)], 0.0028543 secs] [
imes: user=0.00 sys=0.00, real=0.00 secs]

XEBERIGE— TS5 tEE X3RS

o [Full GC: GCEY, 4iERSTW

e [Tenured: ZFMEUL

1.JC 1;3360K->143360K(153600K): EFRCGCRIEERRNTESE > EFNGEEERARFEERE
‘lu\gi)

?-_1_‘6'351 53K->164556K(194560K): #HHNEFEGCRISHFRENERE -> HHNEFEGCEEFERNERE(H
FEBE)

e Metaspace: JTHIEXAFEULIESR
THLSBEFHRE—TNEFFIREIER, MREFNTERE

BANNERIREST
(" edenx: 30M R
.\ w
sikh: soM [ TromX: 10M tolX: 10M :
. S
EZEK: 1500
BFER

created byte[]: 0

created byte[]: 1

0.236: [GC (Allocation Failure) 0.236: [DefNew: 24807K->870K(40960K), 0.0132148 secs] 2480
K->21350K(194560K), 0.0132618 secs] [Times: user=0.02 sys=0.00, real=0.01 secs]

BIE TP NOMAYIS (iEAID: 0, ID: 1) , AEIRBREMAEKRISR, HTFEdenX BRI
EB— 1 RandomMSR, FILIELEFE=1NRBIBAFN, KIEdenXAFAE, AT GC,
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GCHi

SEEAsN: 40960K, EEM: 24807K, ®|S: 16153K
("edenlX : 30720K, CoEFd: 24807K, F&: 5013K y
Random ID: O ID: 1
10M 10M
LN v
(fromlx : 10240K, ofF: ) TolX: 10240K, G OK, )
0K, $=: 10240K Fls: 10240K
. > o
EEf%: 153600K, OfE: 0K, #%=: 153600K

?‘@EWEGCE’E?%?OK, iBERandomygg S HIEIfromX, MR M OMIISSEREESHREITE

GCiG
SE[EAN: 40960K, EEE: 870K, ®lS: 40090K
(~ edenX: 30720K, C(2F: OK, F==: 30720K A
\ y
(fromx: 10240K, CIEF: TolX: 10240K, =M OK, )
870K, Fls: 9370K Fls: 10240K
Random
. 7

Z4E: 153600K, ={FFR: 20480K, FsF: 133120K

R [ Sy oM

created byte[]: 2

created byte[] and set to null: 3

0.252: [GC (Allocation Failure) 0.252: [DefNew: 21941K->717K(40960K), 0.0060942 secs] 4242
K->31437K(194560K), 0.0061231 secs] [Times: user=0.00 sys=0.00, real=0.00 secs]

BIZTID: 2F0ID: 3xI%R, FHEID: 3RENAERIR
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GCHll
EOTREAVN: 40960K, BEFEH: 21941K, F=: 19019K

p——— edenlX: 30720K, CfEr: 21071K, Fl=: 9649K )
af[aliz ID: 2 R some others
10M 10M 591K
>
fromiX: 10240K, CEF: TolX: 10040K, fEM: 0K, )
870K, Fl4:: 9370K FI5: 10240K
o

Z44: 153600K, 2fFR: 20480K, FlF: 133120K

2R || ) o

GCABEdenX XS FIfromX ISR EFEtoX, ID: 3WHFEEEW (BTETEINSET
TLAEL: 42421K->31437K) , ID: 2XSEtOXFHAT, BFEFL

GClF
2nTAN: 40960K, BER: 717K, T%: 40243K

=5xg=]| ([ edenkX: 30720K, C{EFd: OK, 2= 30720K Y
aEs
. o
(" fromiX: 10240K, BEfFH: tolX: 10240K, 2EfFHE: )
0K, Tl 10240K 717K =1 9523K
Random
and others
N o

=21t 153600K, L{E=FS: 30720K, T&=: 122880K

. D: 0 D: 1 D: 2
B 10M 10M 10M

—HEZIGIZID: 12, ID: 13, &5 LAIRER, HEREE RIS, BelESID: 13395
. BERNEERRNEELEIT130M+, W0F:

created byte[]: 12

created bytel]: 13

0.328: [GC (Allocation Failure) 0.328: [DefNew: 21792K->717K(40960K), 0.0162437 secs] 1344
2K->133837K(194560K), 0.0162844 secs] [Times: user=0.00 sys=0.01, real=0.02 secs]
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BRIZID: 14, ID: 15%08fE, XEEHERGC

created byte[]: 14
created byte[]: 15
0.347: [GC (Allocation Failure) 0.347: [DefNew: 21793K->21793K(40960K), 0.0000201 secs]0.3
7: [Tenured: 133120K->143360K(153600K), 0.0103885 secs] 154913K->154316K(194560K), [M

taspace: 3350K->3350K(1056768K)], 0.0104608 secs] [Times: user=0.02 sys=0.00, real=0.01 se
s]

GCRIgN R
GCHI
EnTHFN: 40960K, BEfFHE: 21793K, F|F: 19167K
vt | [ edenkX: 30720K, BEfER: 21076K, T 9644K h
I TTE I ID: 14 ID: 15 others
10M 10M 596K
\ 7
(from[X: 10240K, C{FH: tolX: 10240K, BEFMAH:
0K, FF: 10240K 717K, FlsF: 9523K
Random
and others
N v
(E51%: 153600K, CiRfE: 133837K, Fl=: 19763K 3
ID: 0 ID: 1 ID; 2 ID: 4 ID: 5
10M 10M 10M 10M 10M
- ID: 6 ID: 7 ID: 8 ID: 9 ID: 10
%ﬂz{t 10M 10M 10M 10M 10M
1D: 11 1D: 12 1D: 13 others
10M 10M 10M 717K
\ y

ERTENRGCES, EEID: 14, ID: 15HIREFEIZFN, BREFREENEUBTRXIE S
. R SfRAZFRRIGE,

RIEEHRITenurediBy. EAMREHATNRALIEMN, AE=dEH T EdenXAI— M IREIZBF
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GCHI

ERTRAVIN: 40960K, EfEH: 11553K, FlF: 20407K
(edenlX: 30720K, EfEH: 10836K, FiF: 19884K B
ID: 15 others
10M 596K
\ S
(fromlx: 10240K, C=M: Tol%: 10240K, oMM : 0K, )
717K, Tl 9523K Pl 10240K
Random
and others
\ »
ZEH: 153600K, = 133837K, T=: 19763K 3
ID: 0 D: 1 ID: 2 ID: 4 ID: 5
10M 10M 10M 10M 10M
" ID: 6 ID: 7 ID: 8 ID: 9 ID: 10
%$1t 10M 10M 10M 10M 10M
ID: 1 ID: 12 ID: 13 others ID: 14
10M 10M 10M T17K 10M
>

REREliENSR, Shs=iFull GC, Full GCER, &RERERFHEL.

Exception in thread "main" created byte[]: 16
0.361: [Full GC (Allocation Failure) 0.361: [Tenured: 143360K->143360K(153600K), 0.0028089
ecs] 165153K->164556K(194560K), [Metaspace: 3350K->3350K(1056768K)], 0.0028543 secs] [
imes: user=0.00 sys=0.00, real=0.00 secs]
0.364: [Full GC (Allocation Failure) 0.364: [Tenured: 143360K->143360K(153600K), 0.0050038
ecs] 164556K->164538K(194560K), [Metaspace: 3350K->3350K(1056768K)], 0.0050390 secs] [
imes: user=0.00 sys=0.00, real=0.00 secs]
Disconnected from the target VM, address: '127.0.0.1:57881", transport: 'socket'
java.lang.OutOfMemoryError: Java heap space
Heap

at com.example.demo.gcdemo.SerialGCDemo.main(SerialGCDemo.java:28)
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