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- Default Collector
- Parallel GC for young generation (from JDK 1.4 )
- Concurrent GC for old generation (from JDK 1.4)



- Incremental GC (Train GC)
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JUMOIM = GC &gl tiet 23 & '*‘7I7| oM FHS M5k At

Java 2M0f -verbosegc 2h= 8MS FHE T HP Unix 2| A< —verbosegc —Xverbosegc
SMHE M &M 7WHIO._FGC HEE ‘?:*S ==t GC M E = stdout 22 &3 0| = 7| uf 2o
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O MM Z L2 GC 28 OHEA E=X|E YotEA}

[GC 40549K->20909K(64768K), 0.0484179 secs]

[GC 41197K->21405K(64768K), 0.0411095 secs]

[GC 41693K->22995K(64768K), 0.0846190 secs]

[GC 43283K->23672K(64768K), 0.0492838 secs]

[Full GC 43960K->1749K(64768K), 0.1452965 secs] <+— Full GC
[GC 22037K->2810K(64768K), 0.0310949 secs]

[GC 23098K->3657K(64768K), 0.0469624 secs]

[GC 23945K->4847K(64768K), 0.0580108 secs]

GC Time
Total Heap Size
Heap size after GC

—Heap size before GC
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<J8 8>= GC 21 Z1tE Zot=2 L 80|t (MXZ+= Application 2 stdout 22
8= 83 &4 &5 ECt)

Minor GC = "[GC “2 EZ|= 22, Full GC = “[Full GC"2 E7|=lC},

11 b3 g2 Heap size before GC 21H|,GC Mol Heap A2 & ( New/Young ¥ + Old ¥ ¥
+ Perm ¥9d)e| 37| & LtEHHCE

Heap size after GC = GC 7} &AM s+ Fof Heap & AFE2 20|t Minor GC 7} &hM s Sf
Eden 2} Survivor @2 GC 7} 2 2 £ Heap size after GC = Old @ e & x}
FAFCE. (Minor GC oAl GC = X| &2 stute] Survivor L e] Object 22 F7| =

Z gtsll ofstct.)
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Total Heap Size = & X JVM 0| Al35l= Heap Memory 2F0|C}. 0] 3 7|= Java Ol A —
ms 2t -mx 822 =Ho| 7tse. & S0 -ms512m -mx1024m 2 si=2™ Java
Heap € | 22| AF22Fol| w2l 512~1024m Atol2] A 7|0l M HAESHA =ict EQictstct.
(0] 5ojLtE 7|&=2F £20{ =& 7|&=2 (-XX:MaxHeapFreeRatio 2} -XX:MinHeapFreeRation
o| s =™E = A2} JVM vendor of h2FA] XtO[ 7} LIZ| T -20f ZF vendor & JVM
M7= &1sH7| HE2tCE) Parameter off CH St 0|0k | = FFof| &H AtM|S| st =S stHA}

O ChS42 GC ol A% A|Zto|ct,
ol GC 23 & E™ Minor GC 7t & o{ otk 2F 20,000K M =2| Collection 0|

1% 8
2o =tt. Minor GC = Eden 2 Suvivor @9 stLEE GC 3= Z0[7| mh-20ll New/Young
dod 2 20,000Kbyte M2 Mzt 4= UC}.



Full GC Il £ 2™ 2F 44 000Kbyte 0lA 1,749Kbyte 2 GC 7} /=S = T UCH

Old ¥ <ol & Hlo|Et7| B &2 A<=0|Cl. Data & ©0| AFESH= Application 2 2 XA
Heap 0| 512 0|2t 7t &l , Full GC FAl £ 480M M =2 /Xl == 27+ Act oA
d2oll= AHZ Application olAl Memory & 0| AFSSHD UCtD EEtsr 5= U7| of 2o
M Heap Size € £2{& €27} ULt

OlgH =&l GC 2= cix 227|707 2o, FH & M2 = UA 547 2l A
GC 21 awk 23 EE 0| oM EHstH £4{0] &0|5tct

BEGIN{
printf("Minor\tMajor\tAlive\tFree\n");
b
{
if( substr($0,1,4) == "[GC ")
split($0,array," ");
printf("%s\t0.0\t",array[3])
split(array[2],barray,"K")
before=barray[1]
after=substr(barray[2],3)
reclaim=before-after
printf("%s\t%s\n",after,reclaim)

b

if( substr($0,1,9) == "[Full GC "){
split($0,array," ");
printf("0.0\t%s\t",array[4])
split(array[3],barray,"K")
before = barray[1]
after = substr(barray[2],3)
reclaim = before - after
printf("%s\t%s\n",after,reclaim)

next;

)
<¥ 2. gc.awk 2T E >
ol A3 EE &M 5t=0| Unix 2| awk BH S 0| &al| A
% awk —f gc.awk GC 2 21}

2 MFH ofe<i 3>2F Zo| FElE Y2 GC 28 FE3510 2o{&EC

Minor Major Alive Freed

0.0484179 0.0 20909 19640
0.0411095 0.0 21405 19792
0.0846190 0.0 22995 18698
0.0492838 0.0 23672 19611
0.0 0.1452965 1749 42211
0.0310949 0.0 2810 19227
0.0469624 0.0 3657 19441
0.0580108 0.0 4847 19098

<¥ 3. gc.awk ATZE0 olsiAM A E 2 >
Minor 2+ Major = ZtZf Minor GC 2} Full GC 7F €2l &= A2+ LIERH DY Alive &
GC Zof Hol= M 22|k, a2|1 Freed = GC ol 23 A collect = M = 2| 2Fo|C},
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# HP JVM 2| GC Log =&

HP JVM 2 M A heap 2 ofL| 2} —Xverbosegc M & EAM Perm,Eden,Old & 2 &
Aol tfst GCAHEE &M MEstA =2& = UC

R

Example ) java —verbosegc —Xverbosegc MyApplication € (HP JVM Only)

HP JVM ol GCEE= 18712l =& M5t O HE2 Yl 2H <E 4> Zch

<GC : %1 %2 %3 %4 %5 %6 %7 %8 %9 %10 %11 %12 %13 %14 %15 %16 %17 %18 >

= 20|

%1 GC 7t dO{t O| 75 LtEHH

-1:Minor GC

0~6 : Full GC (0:Call to System.gc, 1:0ld Generation Full,2: Perm
Generation Full,3:Train Generation Full,4:0ld generation expanded on
last scavenge,5:0ld generation tool full to scavenge,6:FullGCAlot)

%2 GC 7F A==l A2 (Application O] A|ZHEl A|ZFS 7| =2 2 sec)

%3 GC invocation. Counts of Scavenge and Full GCs are maintained
separately

%4 Size of the object allocation request that forced the GC in bytes

%5 Tenuring threshold — determines how long the new born object remains

the New Generation

%06|%07| %08 | Eden Before | After | Capacity

%09|%10|%11 | Survivor Generation Before | After | Capacity

%12|%13| %14 | Old Generation Before | After | Capacity

%15|%16|%17 | Perm Generation Before | After | Capacity

%18 Time taken in seconds to finish the gc

<E 4. HPJVM GC 21 Z =4 9o|o| >

ol 202 Ay EHM EAM5I7| = X7t 2k a22iM, HP ol M= &0 Visual 8t 2ol A
I S Y 2EuM 2M57lE X7t gfcth a8 M, HP ol M= &H St 2hz ol A
EM0| JHs3HEE HPJtune Ol2Hs 8 MSstch oh3 URLOIA ch22E #e = Qlch,

http://www.hp.com/productsl/unix/java/java2/hpjtune/index.htmil




% HPjtune - [C¥ermpinohup_a.o 35 -0l x|

Eile Help
re| Q] 2]

|=[a]
Summaryl Heap usagel Durationl Cumulative allocationl Crestion rate  Uzer defined | Comparisonl

Ge |TLE | sirutation |
X: [cack Time | ¥: [Old Atter |

*n
o)

old After (WBytes)

fus]
=

2000 3000

Clock Time (zeconds)

6. GC #¥ Parameter

GC et ™ ats 27100l MM X 2F XX S0l tHall A HA AZSHAL o]l SHE2 EE
F40| of{2}, HIHHE JVMOIM 2 HZst= S40[7] iZoll, of 1 §lof & =Lt
SOIE = A7| W Zoll, ALEZol| o2 JVM ¥t ZH 0|X| & Sl Al HSEctSol

AtZal oFghet,

1) M Heap Size = M



MA Heap size = -ms 2t -mx 2 Heap AO|=2| g2 =™ & = ACt. & 20 -
ms512m —-mx 1024m 2 MA35IH JUM 2 A& Heap size S application & At&to]| A
512m~1024m byte AtO[O| A ALSSIHA =k, 38 2 2 Total heap size

HEZe| 7t E5= heap & =222, E2M= heap 2 £0|= heap growing 2} shirinking
A2 ¢-°”3FE 1|, M 22| #H35tZFo| & of E2[/AH 0| 0] ot{2t2 O] min heap size 2t max
heap size = SYsIAH A& st= 0| ECt. LEM o2 1GB 7HX| 2| Heap & &A™ st=Hol=
IX1I7F 1oLl 1GB 7 = 8 22 & Eﬁoh_’_ﬂ & Zole "HE2l JUM SMO|
et AT U7 2o EIIEI ARE FHog Heot Aot

_,__1_

mkl

¥ IBM AIX JVM 2| A=
%export LDR_CNTRL=MAXDATA=0x10000000
%java —Xms1500m —Xmx1500m MyApplication

2) Perm size =8 M

Perm Size = ollAM T M 3N 0], Java Application XF&l| (Java class etc..)7t 2H ==
2 odo|ct, J2EE application 8 & oll= application Ak&|e] 7|7} &2 Hof| &351H7| 0l 2o,

Default 2 MXA = Perm Size 2 appllcatlon class 7 loading = 7|0l £&st A7}
CHE20[7] uh-20ll, WAS start 7|1}, 7Fs =710l Out Of Memory ol 2 & 726t 7t
ok

PermSize = —-XX:MaxPermSize=128m Al2 2 X|™ &t 5= U}
2utx o 2 WAS o Al PermSize £ 64~256m Ato|7} X & 3|ct.

3) New ¥3l Old HYe| =3

New 292 —XX:NewRatio=2 ol 2|sjiM =Z&0| =IC},

NewRatio Old/New Size 2| gto|cl. M| Heap Size 7} 768 &, NewRatio=2 0| ™
New @ 20| 256m, Old €20l 512m 2 MZXo| =},

JUM 1.4 X o[ Al= -XX:NewSize=128m &M 2 0|3l M &F New @2 7| E X[Hst=
Zo| 7hs3tct.

4) Survivor 99 =™ g
—XX:SurvivorRatio=64 (eden/survivor 2| H| &) :64 0| ™ eden 0| 128m & ml, survivor 32
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