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1. (FUSIC

Java 7 XU —23 > (d Java fRIEX S > (Java Virtual Machine : BUBg. WM EREBUET) (CKDEITEINDE. AE(TIRD Tz Java
AT 10 SO, WM BRI B3-S AL U5 —(C K> TEENICITONE S, H—RZOALTF—ICLDATEY —HFIR
PIBTHDH—RZILI>3> (LIE. Tecl EREUET) (CLD. I—HF—EATY -—BREEHITIHEFIRRDET,
LA L. —AT. —RIRA—RS OIS —TlE, GCUBR(ETFTUT—2 3> DIUBNEIET BTz, GC DREFREE5EF (G
MEE NS TILICERUET .

GC ([CRAT 2 MEE S TILARICIE. 6c OTNERETY . 6C OJICIE. GC UIR(CEY UIzRE® GC RIEDXEY —ERIRRGE
PHEAEINDEH. CNSZPHTDCETFI—2I00TOTSLEIEICEITDZENTEET,

Danc8s Urz [lava DMEE NS TILERSLIE ~lava DAH—RZIL023> (60) OJDRAZHND (S JF7)Lec/ INSLILGC
) ~J TIE 2UTILec/ INSLILGC (CHITFDOTDFHEHHFCDONWTHRIBLELE.

S[E(d. Concurrent Mark-Sweep GC (&, TcMSGCl &REBUET) (CHIFBOTDEHRAS (CDWTHBALET,

ARELEE(L. FUIITSU Software Enterprise Application Platform 0D OpenJDK 11 ZH(CERBALE T . BmOFMHE TR L DR EBEHRR—>%
ZELIZE,

e  FUJITSU Software Enterprise Application Platform

2. CMS GC D¥F

CMSGC (F. GCAMBD—E%T7 TS —> 3> DERTEWLFNCHIET B ET. FullGC DREETEBZROMI T, 7FUH5—2 3
S OOEIEEEEES T BRLDICEHELUET,

2.1. CMS GC DfLiAH

CMSGC (&, S U7ILGe/ NS L)L GC EABRIC, GC MR ERDIERNHABICERESNTNET . New EASTEIRZEIRICLIZ GC
%Z [New GCJ. New HE{{7EIE - Old HAMRFHIREZMRICLIZ GCZ [FullGCl EFUFET,

CMS GC (&, Old fBIICHITD GCABD—EZE T T VT —2 3> ORTEMHIAIB T B ET. 7TUT—2 3 > OEIERE%ZE
KFBTENTEETT . D PTUT—3>OFRTEMHICITDS e %, [O>HAL > h6el EMUET, I>HL > MGC
(F. BEOTT—INMBHKDET, 2L, DALY MGC(CE, PTULS—2 3> EMFHIRTTERNIT T —XEHD. TDOKX
SRIT—-XGFFTIT—23> % ELEUTITONE T,

ALY R GCICHBIFDATZ T hOERMNRTEY. old HEOTENTEL TVDIHZEER. Full GCHIRELTTTIUT—>
I>MEIEENET,

New FBIiD GC (U T7IL 6/ I\SLILGC ERRRICT T U —2 3>z ELEUTITONE T,

2.2. cMS GC DEFr & 38FR
CMS GC (&, BHRF 1 —=>0%1TRIE. Full GCDREEZIZ. PTUT—>2a3>OFIEREZE IR ENTIEETT, Java E
—THA X, Java E—TADEBBEDOY A XERDDI AT 3> CMS GC DBEFZRDHD AT I > E=FEAITZIET, Fa—
TIOBRITDOSENTEET .. AT 3> OFMERRIEAS UILIENEM T D [Java Platform, Standard Edition W—JL - UJ7L>
X, UU—=X11] #2RULTIZE,

o Java E—THA X, Java E—TRDEMEIHDY A X%RDD [java DIBINA T3> | (ASTIALDR—TA)

o CMSGC DEWFERDD [java DILRAN—2 - DTS 3> - AT 3> ] (ASOILHDR—A)
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—7. CMS GC DEMEE RO DA TS a2 (FZ LK, EDOXSRF 12T FBTIRENEITTVI -2 3> DRECKIFUET.
ZDIEE. EQRDIRATS I HBHENDE T, EOLSREZIB/ELTFI—2TZTIRNENZTRDDCEIHETESHD
FEA.

Fiz, PTUS—2 3> EMFIC GCYUBEITSTzsh. CPU BRARMEI LI TY,

3. Java DH—ARSAL Y>3 > (GC) OV miHH+S (CMS GC)

3.1. BIEE

CMS GC TlZ. l2.1.cMS GC DfH#AFA ] TERBALIZELDSIC. New GC. FullGC. O>AHL> b Gc D 3 FEFED G LUIBLfTHNE T,
Xlog AT 3> TEIRTES 6 OJ(TIZE. Xlogige AT 3> TEBSNIEHNAOT (UK. ER0OT] &XRLUET) &
Xlog:gc* AT 3> THESNDEMOT (L. EEMOT] ERELET) HBDET,

fHE07. FMOJ TD New GC. FullGC, O>HL> b GCDENZENDOTDHAHICDVNWTHIALET .

3.2 %04 (-Xlog:gc)
3.2.1 New GC
(HAHRK]

AFDEIHAZEIBIRT. TNLSOED FEERIRTT .

[%4 LA F1infollac] GC(GCBLES) Pause Young (GC REER) C BERidk—TFRY 1 X->6( BEEDE—
TERY 1 X(e—TH41X) GC RS

G:yalil)

[0.606s1[infollac] GC(2) Pause Young (Allocation Failure) 69M->TM(247M) 6. 772ms

(RR0K]
EHBDOOTHS AT ORENZFHENE T .

o JVM ECEINYS 0.606 L (C New HATRIBAENER T, 2 BIBED GC HAFRAELTULET,
o Lb—FRE(E6e9MB M5 7MB (CI2D, cCcEDE—TH XL 247vB TT,
o CZDGCHUIR(CEYUIEIRIZ. 6.772ms T,

3.2.2 Full GC
Gyl

AFDEDINEIZEFRT. TN SEIEFERTY .

[94 L2252 F]linfollac] GC(GCBULEHS) Pause Full (GCFAEIEH) 6CERIDE —TFEAT 1 X->6 ERDE—T
FERY A X (E—TT1X) GCKH

Geyalil)

[2.022s1[infollgc] GC(9) Pause Full (Allocation Failure) 226M->176M(247M) 344.529ms

(=0K]
EHBDOOTH S AT ORENZHENET .

o VM ECEINS 2.022 M (CRIFAENREET. 9EBIB®D GC MFEELTLET,
o E—TFEHEE(E226MB HS 176MB (12D, GcEOE—TH+1 XL 247MB TT,
o CDGCHIB(CEYUMERIE, 344.529ms T,
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3.23 d>hL > b aGe

d>HL> b FERODTT—HBKD. TNENOI T —XoOoEhEnEd,
Ffe. O>HL >~ 6eDOV(E. New GCX® Full GE DOTDER (TR > THASNDIBEN S DET ., GCIEBELESH I 30O
DESBLTLIIES0N,

(HAzat]

KEDEDHAIZEEFRT. TN OED (ZETEIBEIRTI . F/=. Pause Initial Mark 7 T —X & Pause Remark 7T —X(F. T —
XZ&rEIFoIThrEIENFERA. JT—XICL>THAIDPEASNBRVNGEEEHDET .

[94 LZX%2TF]linfollgc] GC(GCBULES) G 7 T —XDAEH
[94 LZX%2TF]linfollgc] GC(GCBULES) GC 7 T —XDAEE 6C ERID 0ld HATERER T 1 X->60 EED 0ld
HAMBGER Y 1 X(E—TF 41 X) GC EHE

G:yalil)

[1.247s1Linfollac] GC(6) Pause Initial Mark 122M->122M(247M) 1.714ms
[1.247s]1linfollgc] GC(6) Concurrent Mark

[1.326s]linfollgc] GC(6) Concurrent Mark 79.083ms
[1.326s1infollgc] GC(6) Concurrent Preclean

[1.327s1linfollgc] GC(6) Concurrent Preclean 0.541ms
[1.327s1Linfollac] GC(6) Concurrent Abortable Preclean
[1.479s1[infollac] GC(6) Concurrent Abortable Preclean 152.527ms
[1.483s][infollac] GC(6) Pause Remark 182M->182M(247M) 3.769ms
[1.483s][infollgc] GC(6) Concurrent Sweep

[1.531s1linfollgc] GC(6) Concurrent Sweep 48.003ms
[1.531s1linfollgc] GC(6) Concurrent Reset

[1.531s][infollgc] GC(6) Concurrent Reset 0.238ms

(R0K]
HEAFDOOTH S (FLTFORBELFEHENET .

o JI—XZTEDUIBEERIUTFDESDTT,
Pause Initial Mark : 1.714ms

Concurrent Mark @ 79.083ms

Concurrent Preclean : 0.541ms

Concurrent Abortable Preclean : 152.527ms

Pause Remark : 3.769ms

o O O O O O

Concurrent Sweep : 48.003ms
o  Concurrent Reset : 0.238ms

e Pause SIBFED T —XE. INSUILGCREEARICT IV —2 3> %F 1L UTUIEERITLVETD . Concurrent NMSIA
FB3Ix—X@T7TVT—23 ABD/)\vIIS5T> RTHHCRITESNET, TNTNAEETT D& 5.483ms (27T
Do —23> %I U, 280.392ms (37T U4 —= 3 > AR S W65 T Ge AR THONIES & D ET,

3.3 302 (-Xlog:gc*)
3.3.1 New GC
(HAHRK]

KEDQDHEZEERT. TN IETEIBIR T . F£/=. UUU, SSS. RRR (&, GC WIBTHERAUERIZRIEIE (72
T. TNTN. 1—Y—CcrubER. = X7 /A cpu SR, F@EFRIZRUET,

(94 LA%5 > TF]infollac, start 1 GC(GC@BULZES) Pause Young (GC FLEIEH)

[914 LZA5 > F]Iinfollac, task 1 GC(GCBULES) Using (P07 1 JIBEER L v RED) workers of (£iR:#
XL RE) for evacuation

[54 LAD > F1infollac, heap 1 GC(GCBULES) ParNew: GC ERID New tHXFEIEER 1 X—>GC EED New
HARBEER T X (New tEFEIE T 1 X)
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[54 LR5 > F1infollgc, heap 1 GC(GCBULBES) CMS: GC ERID 0ld tHFEEER Y 1 X—>6C B O 0ld it
RAEEEERY - X(0ld tHMEEER Y 1 X)

(914 L2592 F]infollgc, metaspace 1 GC(GCEBULEFES) Metaspace: GCIERID metaspace EAT 1 X->6C BED
metaspace {$R T X (metaspace t 1 X)

[91 L2259 F]infollgc 1 GC(GCBULZES) Pause Young (GC FAEIEH) GCERID Java b —JERT A
ZX->GC BED Java E—FERY 1 (=1 X) GC B
[%4 L2522 F1infollgc, cpu 1 GC(GCBULZES) User=UUUs Sys=SSSs Real=RRRs
[Gobalil)
[0.738s1[infollgc, start 1 GC(3) Pause Young (Allocation Failure)
[0.738s1[infollgc, task 1 GC(3) Using 4 workers of 4 for evacuation
[0.859s][infollgc, heap 1 GC(3) ParNew: 76606K—>8704K(78656K)
[0.859s1[infollgc, heap 1 GC(3) CMS: 1270K->40865K (174784K)
[0.859s][infollgc, metaspace 1 GC(3) Metaspace: 12894K->12894K(1060864K)
[0.859s][infollgc 1 GC(3) Pause Young (Allocation Failure) 76M->48M(247M) 121.508ms
[0.859s][infollgc, cpu 1 GC(3) User=0.46s Sys=0.00s Real=0.12s
[&=k]

EHBDOOTH S AT ORENZHENE T .

o New HRFEIFAENERT., 3EBD GCHFEELELUE.
o New H{{FEIE (ParNew) ODIFFRIEI(L. 76,606KB H'S 8704KB (CI2D. GC EDFAEEH 1 X 78,656KB TI .
o Old HXHElE (cms) DIERE(E. 1,270KB HM5 40,865KB (C/RD . GC DAY 1 X (& 174,784KB TI
0  Metaspace SEIHODFERE(L 12,894K DEET. GC EOFEIEH 1 X4 1,060,864KB TT
o bE—T2H&TE. EAHEN 76MB S 48MB (C/RD . ALIBEFRIHY 121.508ms T LT,

3.3.2 Full GC
GebatiZ )

KFDEDNEIZEFRT. TN (SEIEFERTY .

(914 LA%5 > TF]infollac, start 1 GC(GCBULZE=S) Pause Full (Allocation Failure)

(941 LR5 > F]Linfollgc, phases, start] GC(GCEBULES) Phase GC 7T —XMBELES: G 7T —XDIEH

(91 L5 F]linfollgc, phases 1 GC(GC®LES) Phase GC JT—XMi@ELES: G T —XDUNIEL GC T
T — X DANIERFRS

(94 L2592 F]infollac 1 GC(GCBLFES) Pause Full (GCFEEH) GC ER/ID Java b —FERT A
Z->6C BED Java E—TERT 1 X(E—TH 4 X) GC B

G:yalil)

[1.637s]linfollgc, start 1 GC(9) Pause Full (Allocation Failure)
[1.637s1linfollgc, phases, start] GC(9) Phase 1: Mark live objects

[1.754s][infollgc, phases 1 GC(9) Phase 1: Mark live objects 117.029ms
[1.754s]1[infollgc, phases, start] GC(9) Phase 2: Compute new object addresses

[1.838s][infollac, phases 1 GC(9) Phase 2: Compute new object addresses 84.129ms
[1.838s]Linfollgc, phases, start] GC(9) Phase 3: Adjust pointers

[1.928s][infollac, phases 1 GC(9) Phase 3: Adjust pointers 89.722ms
[1.928s][infollac, phases, start] GC(9) Phase 4: Move objects

[1.980s1[infollgc, phases 1 GC(9) Phase 4: Move objects 52.299ms

[1.980s][infollac 1 GC(9) Pause Full (Allocation Failure) 226M->176M(247M) 343.834ms

(RR0K]
HEAFDOOTH S (ELTFORBNLFEHENET .

o MEERENRET. 9EBD GCHRELFUR,
o JI—XAZTEDIEBRRFUTDESDTT,
= Mark live objects : 117.029ms
= Compute new object addresses : 84.129ms

4 of 6 © 2022 Fujitsu Limited



= Adjust pointers : 89.722ms
"  Move objects : 52.299ms

o bE—T2&TE. FEHEN 226MB H'S 176MB (TR0, WIBEERIN 343.834ms TU T,

3.3.3 d>hL > b aGce
[HHAK]

KFDEDHNEIZERT. TN DD IEEB R TI . F£/=. UUU, SSS. RRR (&, GC YUIBTHERAUERIZRIEYE (7
T. TNTN. 1—H—cpru BEl. > X5/ cPuU B, BBEBEZRUET, BH. T —XIC K> THAZXREDSNRWNES
EHDFEI., =BICEZOTDIHEE. gostart. ge,cpu. goheap DITHEATNEE A,

[941 LR F]infollgc, start
(94 L2590 F]1infollgc

>GC B 0ld tHAFESERY 1 X (=75 X) GC IR
(941 LR F]infollgc, cpu
[914 L A% F1infollac, heap
REEERY r (0ld tHFEEER Y 1 X)

1 GC(GCBULES) GC T T —XDUEH

1 GCGCBLES) 6C 7T —XDAEE GCERID 0ld HAEEMERY 1 X-

1 GC(GCBLZES) User=UUUs Sys=SSSs Real=RRRs

1 GCGCBUES) 0ld: GCERTM 0ld tHAFHMER T 1 X->6C EED 0Ld 1t

[Gibalil)
[1.221s1linfollgc, start 1 GC(6) Pause Initial Mark
[1.222s]1Linfollgc 1 GC(6) Pause Initial Mark 122M->122M(247M) 1.420ms
[1.222s1[infollac, cpu 1 GC(6) User=0.00s Sys=0.00s Real=0.00s
[1.222s][infollgc 1 GC(6) Concurrent Mark
[1.304s][infollgc 1 GC(6) Concurrent Mark 81.922ms

(1.
(1.
(1.
[1.
(1.
(1.

304s][infollgc, cpu

304s]linfollac
305s]Linfollac

305s]Linfollgc, cpu

305s1Linfollac
448s1linfollgc

1 GC(6) User=0.17s Sys=0.00s Real=0.09s

1 GC(6) Concurrent Preclean

1 GC(6) Concurrent Preclean 0.567ms

1 GC(6) User=0.00s Sys=0.00s Real=0.00s

1 GC(6) Concurrent Abortable Preclean

1 GC(6) Concurrent Abortable Preclean 143.151ms

(1.
(1.
(1.
[1.
(1.
(1.
(1.
(1.
(1.
[1.
(1.

448s]1[infollgc, cpu
448s][infollgc, start
452s1linfollgc
452s1linfollgc, cpu
452s1linfollgc
501s]Linfollgc
501s]1Linfollgc, cpu
501s][infollac
501s][infollac
501s]Linfollac, cpu
502s1[infollgc, heap

1 GC(6) User=0.37s Sys=0.00s Real=0.14s
1 GC(6) Pause Remark

1 GC(6) Pause Remark 183M->183M(247M) 3. 849ms
1 GC(6) User=0.01s Sys=0.00s Real=0.00s
1 GC(6) Concurrent Sweep

1 GC(6) Concurrent Sweep 49.232ms

1 GC(6) User=0.12s Sys=0.00s Real=0.05s
1 GC(6) Concurrent Reset

1 GC(6) Concurrent Reset 0.248ms

1 GC(6) User=0.00s Sys=0.00s Real=0.00s
1 GC(6) Old: 115317K->152780K(174784K)

(=eK]

EAHBDOOTHNS FUATORBELZFHENE T .

VM EEIHS 1.221 (. cMS Gec DUIBHRRIEE=NE LT,

J1—XZ EDUIBEEUTFDESB DT,
Pause Initial Mark : 1.420ms
Concurrent Mark : 81.922ms

Concurrent Preclean : 0.567ms

Pause Remark : 3.849ms

o
o
o
o  Concurrent Abortable Preclean : 143.151ms
o
o  Concurrent Sweep : 49.232ms

o

Concurrent Reset . 0.248ms

5.269ms (FF7 TV —2 3> % FIE U, 275.12ms (7T U0 —2 3 > QYIRS 5T 6 BN ITHONE L.
old tHAHEIRDFEFAE (. 115,317KB HMS 152,780KB [T/, GC & DMEIEY -+ X (F 174,784KB TT .
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4. BHOIC

SEld. cMsGe OJ DA A ERBNMUE LU, cMsGC O % HD T & T, 0Old fBIED 6C IBD—ZH 7T U —2 3 > DEITE
WHNCAIBESNTWNWB S EEHERLTLSESV. £lew REEFER. CMSGC ZARWE7 U —2 3 > OREBFEICEITTESE(CL
TLIEE0,

REE. 616 DOJDGHAHAEBITUET,

https://global.fujitsu/ja-jp/local/software/ap-blo
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