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An Explicit Free Method for the Garbage Objects
in Java-based Embedded System

Sockang Bae'- Sungyoung Lee'!

ABSTRACT

As the size of cmbedded system software increase bigger and bigger, and it's complexity is grower and grower, the usage of dynamic
memory management scheme such as garbage collector also has been increased. Using the garbage collector, however, inherently lead us
performance degradation. In order to resolve this kind of performance problem in the Java based embedded system, we introduce an explicit
dynamic memory free method to the automated dynamic memory management environment, which can be performed by a programmer. In the
worst case, the prosed scheme shows the same performance as the case of that only garbage collector is working, since the unclaimed garbage
objects will eventually be collected later by the garbage collector. In the best case, our method is free from any runtime overhead because the
applications can be implemented without any intervention of the garbage collector. Although the proposed method can be facilitated with all the
existing garbage collection algorithms, it shows an outperform in the case of mark-and-sweep algorithm.
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1 . If the object is a live thread then
2 create a CannotKillLiveThreadFException object and
Throw it

L f the object is already freed then

create a NullPointerException object and Throw it

L f the object has a finalize() method then

add it to the finalize object list

stop all the application threads

start the finalizer thread

resume all the application threads

10 : acquire a lock for the Java heap

11 : call the proper free() function that is already implemented in
your JVM

12 release the lock for the Java heap

e

Bl S TS N

(38 4) BAxez HHE H7{sk= 22|E



33 Ridp AAIZE BrAolA AR Soio] cialy 2N
A str] flsted Arshi: (CLy
gl whAlel whep (T19 59 3he]
2 T Atk Mg A9 e gAlHo
FAE i%é‘}?ﬂ =iz zpub ol Fg Ao Mol i,
A F=AE YA ol ZEE T
ok }ﬂ off HAAL FatA] iz AHgA 2
F oA Al e xen srear A W
Rﬂir Lﬂ°]ELH i Arig AAE Al 9 APIZE 94
A s, olxvto g A AHAE £AE: HEA 4
o] N F=A WAYZEo] gl
I1gloll A BiZo] Aju} o Aol AAE AL F+
T ABAE AYEtr] Y8 WARRE Memoryfree()9} Mem
ory.freeAll 7b Ak AAE oW A shbi: FAY o
&% F 9lod, T4 AR F E AH By of
ek Zt AAzp #zsta i BE AAELE oA die
2 % o 5% 5 Ak 49 F owAhni: &5 AubE
TFEE oy g el 4 7hAe) oo HHE ofF
glAlol o Adheitt WA, ofEFg Ao MelA] Aollis
2= AAE AL ALdtE ASods GannotKill
Live Thread Exception o9 A& AgstA =, ukef
YA AA FA td APIE AYsA e A Al
ol A o1& AI%E A $-oli= javalang NoSuchMethodExcep
tion o2l AHNE FEeA A} javalang NoSuchMethod
Expeeption& fA %9l ZHad Ao k€l 4= 9lx|yh
el glo] g FHefse] Wizt FAASd g4 f
& AYsA] g Hg A B wiang 358
= ’3f°r of iz ¥rgE £ Avh e olu] FAT | Ao

ik Hatol v Aol

javalang. NullPointerException

Java Applications |«

Application ~
Level ? nethod /a\v‘a\- lang. Nul IPointer
i NException
call \L
CannotKillL ive ,,'
Threadfxcedt ion ,/
User Level Memory.free() / '—:’
APl Memory. freed) 1{) S~ .
nethod f Java. Tang. Mul IPointer
al S Excéptjon
_______________________________ ’// \\ e
java. lang. NoSuch ,"
/
MothooExcept ion L
System Level System.free() / |-
APl System.treehl 1) [~
me thod \
______________________ P - -
cql! Java. lang! Nul IFointer
Java Virtual Object _£xception
Machine Level Destruction F~
Mechanism

(22 5) el S0 s &M 55

iHbZIEE e AN 237 ZHMel AN KRS 28 445

0>(

o o] AAE ddstA sHizdl, o d9 AA= 4o F o
ArolAd Ay AgEo] AdEoAz Fol oz}t 1y
o] AA AA £A S ddstE volEH fisz
g oA Aol dudr ANEA B &, A
FA MNed & F A WAEE VRS e oAl

Zhd Ciol i HAHY JolEX MiAxg 535 doh

4. M

. O

7t

or
1151

® A AL Ue w8 s £Y Qads
ofd #8814 glon) 9 gadEAL oo i ¢
STk ol Al At EAY 2ds] £1 FaeEele
A % s 2ofeta IOL g 71gel A859e

of ot Hlmg,

AL A A3k AT 4 AR AN §
A ARG Aloke daelEe sk ol dig
s B A PAHOR ARSAIA Sz 7 AR
A% F SEEEIPOLYE FEE 7= AAe Ag

Weh A8 SEn BAHeR AfaRun s AAE

_‘

& finglize() W AEE 7R AV S1¥A] @ AR U
& 2 ogRur Kol ) HALE ZHHa

L =F A= finalize()

A e MALS oz s 99 AV]E SMBE
AR on, 747te] 4o sty SEEZEIIF 0 2 RE]
2% 74y ALY AFE 0719 300007808 A==
AA A AFE 1YNNRE A9A7A S AZEA
&8 mrayel £3 Az Sk AR stide]
Al2~el & Pentium-10 600MHz, 256KB 7fA] &g, 128MB
Pol BAolar, BlEAe timed of&3te FAYL Ho}
o AM&E AlEdolH: Auizigridlel Vgd fEe X
goigjoly, -7 gugEHS 3 WA By gu
glE5g A WA F 7HxE st

e 7] R AsiA g Rey) AAGo] FAHE F
& fste (19 6)8 HEZH 2 oA} mn Ao =
w215S Aygsted syttt aEla ZElrevrh Me-
moryfree(et= WAE 558t HAHoE NAZ FA
e st AeE fstd g %7 ZE i) =
ag&}g} _ﬁ_;wlau,o_ zpag}_»ﬂ 0]3} c:l;\]ﬂo] _?7.]7}_ ;qo EP_“
we] AlfefolHof A Fasgict. F5 dA Z2aYe
ZgelA #FxuAsE F& F0" £ dF AAdgy A
78 Lo, #FziAeh: #Agls 2dr] ANE GAHE
Al wpaba gk F “WH for $3tolA A 2]
MALEe] & A717F F& b wree] #2718 Yold wvt
o 2Ey] $#370 3 A 9u -39 2 FHE
o] mEg} FrApstA Rt 2y AHLEE Y4siAeia 1 A
& A HAHoR AF3el: RRol 2IHEAY wibA
ukor Lrjubdel 4 REL 7”74]{:°1 % 2719 e 2
g7] A8 =71e] Fo] F W HojAz] ke A9
28 7] V] 8 M FeEX ‘36”" T2 Q.

o k¥

o

¥

M!



446 BEKNZISZ=F X A HIG-AR X4=2(2002.12)

L = number_of_persistent_objects | L = number_of_persistent_objects
G = number_of_garbage_objects G = number_of_garbage_objects

fori=1toL fori=1toL
create a persistent object create a persistent object
fori=1t G fori=1t0 G
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free the object explicitly
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1 : public class AnotherReference {

2 public int memberVariable ;

3 public AnotherReference(int i) {

4: memberVariable = 1 ;

3: }

6 public static void main(String[] args) {

7 AnotherReference a = new AnotherReference(1) ; // (a)
8 AnotherReference b = a ; // (b)
g: Systemout.println(*a = 7 + a);

10: System.out.printin(*b = 7 + b) ;

11: System.free(a) ; // {c)
12 AnotherReference ¢ = new AnotherReference(2) ; // (d)
13: System.out.println“c = " + ¢}

14 System.out.printin(*b -~ " + b);

15: )
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