Garbage Collection
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Garbage Collection: Algorithms for automatic dynamic memory -ninna 190

management, Richard Jones and Rafael Lins, Wiley, 1999.

void 1nsert(int x){

p > value=x;
p—>next=s;
S=P,

;

NODE * = malloc(sizeof(NODE));

void delete(int x){

;

p — next = p = next — next ;

for (p =s; p —» next — value # x; p = p — next);

©Geiger & ltai, 2001

9935 >

996

? NINQN NDINN NDOIN [IN2'T NND

void main( ){
for 1=0; 1<35; 1++)
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msert(1);
for (1=0; 1<1000; 1++)
insert(i);
delete(i-5);
h
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typedef struct node { - Dl
DATA value; vaiue
node *left *right; left | right

} NODE;

(0VIYD 7TINA >N 12X X ,DMYOKN 7712 2IYI NP D'AdDIN D'NNAY)

malloc D'wiyw nyo 75 .0'7x1an X7 o'nny 7w AVAIL nn'w nntyp -
AVAIL nn'wn? nnix p'tnn free D'wiywdl IT nn'wan Nnix 0'7apn



Garbage Collection

(T2a) PISOTa wnswd S

Vi,...,V, T'DINN Nwn® 0T 1 Heap-2 o'nnx? nwa |na -
.T7%°777 NPI0MM2 DIRYAIT

V /
1

_—

_—

Vz\

\

/

Vi QNN 71700 DA™K 'RY DRI ,0'7NIN D'NNY NOYUN

N0'NTI,|IN'O ,NT'OS0 .NOYKN N'"'YaA7 NINNNS NYWI7W 1NN

©cs, Technion

=

? NOWNX NN TYD



Garbage Collection

(reference counting) 7999 3"y 110D
17N 0'y'axnn 150n NX Miwn count nTw V nnix 757 qoin

.V nnix7 yraxn nawnw nyo 7031 V.count nX DTV

n'nnxn Nn'wn? V nx qoin V.count=0 7apnn V nnix 1oy ©wxo
yaxn V on'7x o'nnx? count nx pTvi AVAIL n'7xinn-x7n

vy I 1 e/lv 2 / 1
zz T~ 1 A 2
3 e,

\ \ 2 ‘1/

I'N DX 17'9X "2I'n count oy D'NnY 0'7'on TN 0'7ayn n'a
7ayn 7271 e, NYURI e, YR 7001 DX 7wnY 1713 7ayn? nwn
ANOWUN NI IR NW N7

©cs, Technion



Garbage Collection

(tracing collector) 117 3"y 11908

DR 2°10721 1910 1110717 By 202w ,nIpnn AVAIL anownn awRo:0van
0°0°1071 7172717 Y NPIW 0°721V .N°I2INT SINWHA WO WO OPYR 2°NnxT 9
WY QONNXT N0 DR IWOR? 07D 11010 Xow 2°nnxa Yo nk AVAIL anowab

x5 label »ax%1 77w oI

sl kb

dabel=0 vap1 11737117 "nnx 93 5y may -

dabel = 1 "y no191073 23nwn® MW’ 2 wpn 22NN DR 10

void mark(NODE *w){ 7 X2W W NRTX N1°0 OX

if(w!=NULL && w — label = = 0) { QY N°2°0MpP7 W 1107
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w — label = 1;
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;
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Void mark (NODE root) {
NODE *w =root ;
NODE *parent = NULL;

NODE *temp
While(w != NULL){

if (w > label == U) & & (w — left != NULL) && (w — left — label = = U)){
GO-LEFT : w — label =L;

temp = w — left; /* ATY DA YIN'Y JIN 278NV D'YaxYn NN */

noISNT TOW

w — left = parent;

w = temp;

§

else if (w — label == L) && (w — right != NULL) && (w — right — label = = U)){
GO-RIGHT : w — label =R;

. JTRIT IDIND TR

else { /*W 7w 017" NN 2D M ¥/
GO-UP :
.. TTYT JDIND TR
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Garbage_collect( {
for(v in memory)
v.label = U;
for(program variable x)
mark(X);
for(v in memory){
if(v.label == U)
add v to AVAIL;
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for (j=0; j <my j++){
if(mem[j].label != U){
if (mem[j].left = NULL){
mem{[j].left = mem[j].left > new_addr;
if (mem[j].right != NULL){
|

mem{]].right=mem{[j].right - new_addr;

For(1=0;1<n;1++) :qnw0.l

mark(v;) ;

p:O; OWI0 DN W L2
for (j=0; j < m; j++){
if(mem[j].label != U)

mem[j].new_addr = p++;

for (j=0; j <m; j++){
if(mem[j].label != U){
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mem[mem[j].new addr] = mem][j];

} /* mem[j].new addr <j :2»pnnw 2% MW */
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Garbage Collection: Algorithms for automatic dynamic memory g4 .
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