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An Efficient Using Method Of Generation Garbage

Collector On Java Platform

Eun-Hwa Lee

Dept. of Computer and Information Graduate School of

Pukyong National University

Abstract

A garbage collector does memory management automatically on Java. A garbage
collector has an advantage that it can increase the productivity of software by
reusing heap space which is occupied by the objects no longer used by programs.
There are various methods such as reference counting, mark-sweep, copy,
generation and compaction in the garbage collector.

In this paper, we have shown the performance measurement on the efficient
garhage collector in the java platform using generation garbage collector. An
application program having short life-cycled object and a long life-cycle one are
measured. When the larger heap size is the less frequency of garbage collection
and the more the execution time increase in the application program having short
life-cycled object.

The larger heap size is the less frequency of garbage collection and the more the
execution time decrease in the application program having long life-cycled object.
Adjusted the size of young generation in the same heap size, the larger young
generation size is the less frequency of garbage collection and the more the
execution time increase in the application program having short life-cycled object.
The larger voung generation size is the less frequency of garbage collection and
the more the execution time decrease in the application program having long

life cycled object.
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The algorithm for generation garbage collector adjusts the size of young
generation, the frequency of garbage will be reduced. As a result, this can be a
method to reduce the overhead by garbage collection. In this paper, we can be
shown effective in the CVM of CDC which uses small memory and generation

garbage coilector.
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class MemoryModelTest {
static int x=0;
public static void main(String args(]) {
int a=10, b=20, c;
¢ = add(a, b);
H
static int add(int a, int b) {

return{a + b);
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32M 4(0) 800
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<EH> 4% F387]19 young generation H) € %A

8 =331 | Young JHHIX 2aE g 4 A 2H(ms}
/heap {major collection)
1/2 5 9450
173 5 9390
1™
1/4 5 9230
175 5 9120
1/2 3 9830
1/3 5 9440
eM 1/4 5 9340
1/5 5 9180
1/2 1 12240
1/3 2 10550
4M 1/4 3 10440
1/5 4 10320
1/2 0 15660
1/3 1 12350
8M 174 1 11260
1/5 2 10380
<HE6> HA ~HJED Y young generation H &
& 37 Young JHHIA 22E 32 & 8 A 2H(ms)
/heap (major collection)
1/2 7(3) 1210
" 1/3 10(3) 1320
1/4 12(4) 1600
1/5 13(5) 1970
1/2 7(3) 1590
/3 10(3}) 1380
M 1/4 1103) 1370
1/5 13(3) 1480
142 4(2) 1320
1/3 7(2) 1380
4M 174 9(2) 1480
1/5 11(2) 1540
1/2 3(1) 1040
1/3 401 1090
&M 174 81 1160
1/5 7(1) 1210
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<E7> bisort® young generation Y& %A

83| | Young | JIHIK B& 814 A8 A ZHims)
/heap {major collection)
/2 32 990
" 1/3 5(3) 1100
1/4 5(3) 1100
1/5 5(3) 1100
1/2 10) 990
1/3 A1) 1050
M 1/4 4(1) 1050
1/5 41 1100
1/2 1(0) 980
1/3 1H0) 990
M 1/4 10) 990
1/5 2(0) 1040
172 0(0) 880
173 o0) 940
&M 1/4 1) 990
115 1(1) 990
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<HB> HYEA young generation H) & ZA

8 371 | Young JHIK 23A 3|3 ABA|IZHms)
/heap {major collection)
1/2 1003) 5220
“ 1/3 13(3) 5170
1/4 16(3) 5160
1/5 17(3) 5160
1/2 8(2) 5170
1/3 13(2) 5160
M 1/4 14(2) 5110
1/5 16(2) 5110
1/2 5(1) 5160
1/3 &1) 5060
M 1/4 %0) 5000
175 13(0) 4950
1/2 2(0) 5050
1/3 3(0) 5000
M 5(1) 4950
175 6(0) 4940
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43 Add 7hM A AAEe 45 B4

™10 A ety 22 aWE U A27|Y w 7] 2 (default)
3 young generationA 718 ZA3HES ul 7iulx HaHde 58
g2 verd Aotk Y9 zv7b 1M, 2MAlM = Aot A @F|
T4M, 8MeolM = 3o FHAE & 5 dth

‘ B default |
w15
01/4
O1/3
m1/2

™ M 4M M
e ‘

(L910) & 87] 9 7hnjA] 244 54 vjw
THIE H4 29y Eg] ety TIPS 59 3 A9 o

712 (default)®} young generation=27|E& ZAsP S w 7pujz] A=A

of sl 2z vehd Feth de Aarvt 245 #dAAsA 3
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B default
mi/5
‘O1/4
01/3
mi/e

I
|
|
EREE]

(L1 #Ha 2ddEe]e] 7hujx] AAA 3]4 8w

P12 100000715 bisortdleE TR WS TUF Y A/ u
71 8- (default) ¥} young generation™7]& ZA3HL uf 7lH]z] Ha A
o g 22 dEld Folt} jle @)zt F4E FASHA)

549 #ag 2 5 A

(71912) bisorte] 7p¥] 4l A#A 3|4 v
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I2Y13E AAYEA Fele ZEaEg FY9% Y ard o 72
(default)®} young generation27]& ZA3}YE o 7lujzx AAH9 3]
FE& OdEZE vyl Aoltt Y Arirt 245 #HAIA 349
H4E E 7 v
A A2 young generation®] A7|E FASF A Al&3stE Aol J}
HlA] BEde] 34E o224 A AYdoz % uI=E

Z 0l Wgdeln.

I i
18 |
18 |
HJ 14 default |
Zl 12 ¥
2 (M1/5
H [O1/4
K e i01/3
2
ol

(2913) ofe EAe 7iu = AAA 35 v
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5. 48

Avbs v welg A dHYE AEer #eE ek At
HlA] defE s 2zl g 9 ol FEHA &= AAFe] AA
i AW heapFits AMAE @ 4 UA Fo2H LZEYGOIY Y4t
e FANE 7 e AHE A Ao

e AA7E 27 2EHBRRE FEAQ sEA AR gge
= A Zhel A AHAE ARgstE Aotk 53 AA e AW Frivt

+ FExEIHNNAME g AU ARFE A FAade 3
T FAR APl FAHAY. T PelA young generation
A7l 24skA we ™ Buc @ 7huA A4 Hee Faed

oup As A7e ol AL

).,

el Ho AtRe] =a, A Aol 11 S8 ER P =
gel Azld wet Zinjx e AGde ar F1, APATE EH)
4T PolA young generationsS FGstA ¥E W mHoh AT wrt
A 7 A] ZEAd sl Al A1 "ol Aso] gAY

AAH o= young generation®] A7|E ZAF A ALEEHE o)
7HR|A) AdA e 3eE Yoz A HPHOE Ad enF=
= Fol& Wkt

Ao oy g A &stn, Al 29 7] F7 7] (generation garbage
collector) &31d]5E& AFE35F= CDC(Connected Device Configuration)

2] CVM(C Virtual Machine)ol A= ¥ =Fol A Aetst WS A}43}
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FF AT2E A455E vne delsel BAHoE ANE £

of FhulA AAH FHish A ARl 4% B4 nzeug @

.
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[I] An excellent article on 1.4.1 garbage collection "Improving Java
Application Performance and Scalability by Reducing Garbage
Collection Times and Sizing Memory Using JDK 14.1”
Nagendra Nagarajayya and J. Steven Mayer (Sun Microsystems,
November 2002)

[2] A. Petit-Bianco, No Silver Bullet Garbage Collection for
Java in Embedded Systems, Cygnus Solution, August 1998.

[3] R. Jones, and R. Lins, Garbage Collection Algorithms for
Automatic Dynamic Memory Management, John Wiley & Sons,
1996

[4] Sun Microsystems, The Hotspot Virtual Machine Technical White
Paper, Sun Microsystems,2001

[5] Bill Venners, "Inside the JAVA2 Virtual Machine Second
edition” pp.356-384,1999

[6] Richards Jones, "Garbage Colletion Algorithm for Automatic
Dynamic Memory Management” pp.75-182,1999

[7] P Wilson,Uniprocessor Garbage Collection Techniques, Inter—
national Workshop on Memory Management, Number 637
Lecture Notes in Computer Science, pp. 1-42, St. Malo, France,
September 1992, Springer—Verlag.

[8] =2h=, AXar, &9, “guivl= Al2gle] 2t 7k 717, WA

FAE A A8 Al2:3,2003.
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O] Wi, ol5%, Aeg, “Avk AAA L SFAHAA FAIHA 54 0
2 A 7Y, ARt =4 308 A 1 &, ppbs-Tl,
2003,

[10] http://sookmyung.ac.kr/ u0011616

[11] http://www.monosun.com/doc/gc.html, Java HotSpot VM Options

[12] http://www.javaperformancetuning.com,JavaPerformance tunning

2002,
[13] http://www.borlandforum.com

[14] http://www jabook.net
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