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(An Explicit Dynamic Memory Management Scheme in Java
Run-Time Environment)

+ +

L
o = & ey s

{Sookang Bae) (Sung Young Lee) (Taewoong Jeon)

ol & &

2 o A AololM newshs 71N=E Y4E AAEEL Cb C+reolo) Mol free EE delereh 2
© A9Eg AeA 23 Auphgeiae) sd] £R700) gl AFHoR Bel (A wE AA)
Hojdink. mehd, ¢4z el WRe Belo B 9 A AN gu Z2odwe @ 9
the Aol dth e a7 FA/1E A AYAT SMHER Astel Ausbyide 45 A
AT oleld WE AN Astel, B wRAAE 2d7) $4/1E AHskE Anedld 2
Wb Hadel T2y eSS /AT FAHOR ANE FAGOR syl FUse YA
oMA=E FY & AT W ANV, olF Astel, ALY MM E Aut ofFelAolHe] w5 4
2 A48 APIE E&30, olgo] Tl Jbgoidle 419 FUE 32FoRM Aubt 7HHE ol
e adz FAFES S il e oEsoll £R kY FASEA Tzt @
&3 APING Ba®oR Avbbyridel 4%d4e og 4+ A Stk ohE-5A(Mark-and-
Sweep) FuelFol ANR PHE AEY A 2dy FYVeE ABHE 9 AAFA A
Bls) A4 10%014 Hx 529 ol4e] FYAIL Fe wch

A9 FA vwel g, 2] £8, 2k e

Abstract The objects generated by the keyword new in Java are automatically managed by the
garbage collector inside Java Virtual Machine (JVM) not like using the keywords free or delete in C
or C++ programming environments. This provides a means of freedom of memory management burden
to the application programmers. The garbage collector however, inherently has its own run time
execution overhead. Thus it causes the performance degradation of JVM significantly. In order to
mitigate the execution burden of a garbage collector, we propose a novel way of dynamic memory
management scheme in Java environment. In the proposed method, the application programmers can
explicitly manage the objects in a simple way, which in consequence the run-time overhead can be
reduced while the garbage collector is under processing. In order to accomplish this, Java application
firstly calls the APIs that are implemented by native Java, and then calls the subroutines depending on
the JVM, which in turn support to keep the portability characteristic Java has. In this way, we can not
only sustain the stability in execution environments, but also improve performance of garbage collector
by simply calling the APIs. Our simulation study show that the proposed scheme improves the execution
time of the garbage collector from 10.07 percent to 52.24 percent working on Mark-and-Sweep algorithm.
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1: If the object is a live thread then

2: create a CannotKillLiveThreadException object and
Throw it

: If the object is already freed then

create a NullPointerException object and Throw it

: If 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

PENDDAY

10: acquire a lock for the Java heap

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

2: release the lock for the Java heap
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1: public class AnotherReference {

2 public int memberVariable:

3 public AnotherReference(int i) {

4: memberVariable = i

5: }

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

7 AnctherReference a = new

AnotherReference(1); // (a)

8: AnotherReference b = a:

// (b)

9: System.out.printlng”a =7+ a;:
10: System.out.printin("b =~ + b):
11: System. free(a):

/7 {c)
12: AnotherReference ¢ = new
AnotherReference(2): // (d)
13: System. out.printin("c =~ + ¢);
14: System.out.printin("b = " + b);
15: }
16: }
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1: If the object is a live thread then

2 create a CannotKillLiveThreadException object and Throw it

3: If the object is already freed then

4: create a NullPointerException object and Throw it

S: If the position version of the object reference is different from
the object itself position version then

6: create_a_NullPointerException object and Throw it
7: If the object has a finalize(} method then

8: add it 1o the finalize object list

9: stop all the application threads

10: start the finalizer thread

11: resume all the application threads

12: acquire a lock for the Java heap

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

4: release the lock for the Java heap
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// GCFree. java
public class GCFree {
int member|;
public static void main(String[] args) {
int L= Integer.parselntEargs[O}g:
int G = Integer.parseint(args[1}):
GCFree[] gcf = new GCFree([L]:
for (int i =0 i (L i++)

// EXFree. java
public class EXFree {
int member|:
public static void main(String[] args) {
int L= Integer.parselntEargs[O]%l
int G = Integer.parselint(args[1]):
EXFree[] exf = new EXFree[L]:
for (int i =0; i (L. i++)

gcfli] = new GCFree() exfli] = new EXFree():
for (int i =0: i { G i++) for (int i = i G
) new GCFree(); ) MM. free(new EXFree()):
} }
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