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Abstract

In this paper, an efficient storage reclamation algorithm for RISC parallel processing in the
object oriented programming environments is presented.

The memory management for the dynamic memory allocation and the frequent memory access
in object oriented programming is the main factor that decreases RISC parallel processing
performance.

The proposed algorithm can be efficiently allocated the memory space of RISCy computer
which is required the frequent memory access, so it can be increased RISC parallel processing
performance.

The proposed algorihm is verified the efficiency by implementing C language on SUN SPARC
(4.3 BSD UNIX).
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struct space {
int *firstWord: /% start of space %/
int size: /% number of used words in space ¥/
}:
struct obj {
int size:
int variableType:
int isForwarded:
int class:
union {
struct obj *fields[]:
struct obj *forwardingPointer:
i )
}:
struct ref_table {
int tag:
int mark:
int ref_cnt:
int odd:
int p_bit:
int free:
int *offset:
int ®pointer:

}:

struct space NewSpace, 0ldSpace, BackingMemory:
struct ref_table LocalRef, ClassRef, GlobalRef:

87, AEsE A
Fig. 7. Using structure.
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Create(obj)
{

new_in_NewSpace(obj):
initialize_ref_tab{obj):

}

ag s, AA 44 FH
Fig. 8. Object creation routine.
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Local_store(obj)

{

if(LocalRef. ref_cnt ==
else {
new_in_0ldSpace(old_obj):

old_obj = obj:
free_obj(obj):

17

12l ES 28 9o

0) free_obj(obj):

LocalRef = hash(old_obj):

LocalRef, tag =
}

zl e ¥l 4-2] store

0;

!

Store routine of local variable.

Aod W HAE-S §E daelEE 2

vpeb e

Local_reuse(obj)

{

LocaiRef = hash(obj):
decrease_ref_cnt(LocalRef, ref_cnt):
new_in_NewSpace(old_obj):

old_obj = obj:
free_obj(obj):
return(old_obj):

810,
Fig.10.
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viepd e},

Aod W4 Hapg 7l

Reuse routine of local variable.

H49] storeol] oH3h

Class_store(obj)

{

a3,
Fig.11.
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1091
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new_in_OldSpace(old_obj):

old_obj = obj:
free_obj(obj):

ClassRef = hash(old_obj):
ClassRef, tag =1:

ClassRef,. mark =

1:

Fells W49 store FE

Store routine of class variable.
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Class_reuse(obj)
{
ClasRef = hash(obj):
new_in_NewSpace(old_obj):
if (ClassRef.mark == 1) {
old_obj = obj:
ClassRef = hash{old_obj):
ClassRef.mark = 0:
free_obj(old_obj):
}
else
old_obj =
return(old_obj):

load_from_backing(obj):

azhi2. ZFels wge) Aape Ful
Fig.12. Rcuse routine of class routine,

w2
ky
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- H4-2 stored 918

Eha et

Global_store(obj)

{
GlobalRef = hash(obj):
GlobalRef. tag = 1:
GlobalRef, mark = 0:
store_to_backing(obj):
free_obj(obj):

}

12013, 5% 49 store FEl
Fig.13. Store routine of shared variable.

wigel AAbgol ol bielEe 3140

Global_reuse(obj)

{
new_in_NewSpace(obj):
old_obj = load_from_backing(obj):
return{old_obj):
}
g 2% d4el AAE FE

Fig.14. Reuse routine of shared variable.
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markSweep(obj)
{
for (i = 0: i <= GlobalVariableTableSize: i++)
warkOf (GlobalVariableTable[i]):

for (si = di = BackingMemory. firstWord:

si <= BackingMemory, firstWord + BackingMemory.Size:

si += (4 + si-Dsize)){

if (si-pisForwarded == 1){
di->size = si-Dsize:
di-)variableType = si-DvariableType:
di->isForwarded = 0:
di->class = si->class:
for (i = 0: i < si-Dsizei i++)

di->fields[i] = si Dfields[i]:

di += (4 + di-D>size)}

markOf(referrer)
struct object *referrer:
{
int i:
struct object *referent:
for (i = 0: i € referrer-P>size: i++){
referent = referrer->fields[i]:
if (referent->isForwarded != 1){
referent-D>isForwarded = 1:
markOf(referent):

}

12115, Backing ®| 2 2]l 412 Mark/sweep SE]
Fig.15. Mark/sweep routine in backing memory.
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Object subclass: #Bubble
instanceVariableNames: °'
classVariableNames: ’SortedlList RandomList N *
poolDictionaries: ' 1t

1Bubble class methods !
bubble
" Sort RandomList to Sorted List and then Display "
tij temp !
Bubble input.
SortedList := RandosList.
SortedList inspect,
i=1
i <N
whileTrue: [
doi= i,
(i <=N]
whileTrue: [
{(SortedList at: {j + 1)) > (SortedList at:j))
{fTrue: [
temp := SortedList at: (j + 1),
SortedList at: (j + 1)
put: (SortedList at: j).
SortedList at: j put: temp. ].
Ji= g 1)
iz +1).
SortedlList inspect.!
input
" Receive Input Data and then save class variables. ~
i cnt cntStream |
N := Prompter
prompt: ‘Enter No. of Data’ defaul tExpression: "10°
{N isKindOf: Integer)
ifFalse: [“super error: 'Number should be Integer . . ‘].
Randomlist := Dictionary new.
ent 1= 1,
[ent<=N1
whileTrye: (
cntStrean := WriteStream on:String new.
cntStream nextPutAll: 'Enter Data # °,
cnt printOn: cntStreas,
RandomlList
at: ent
put: { (Prowpter prompt: cntStream contents
defaul tExpression: "10")),
ent = cnt + 1},
Randomlist inspect! !

Z12{16. Bubble sort oA =2 72}
Fig.16. Bubble sort example program.

f: 1. #8743 v %
Table 1. Comparision table of result.

Aok Smalltalk |
3.0 Kb
250 ms
10 ms
400 Kb
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