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Fast Memory Allocation for Parallel Garbage Collectors based on
the Virtual Memory System

Hiroshi KOIDE Mitsugu SUZUKI

Department of Computer Science, The University of Electro-Communications
Chofu-shi, Tokyo, 181, Japan
E-Mail : koide-hQcs.uec.ac.jp

We propose a new memory allocation scheme for a shared memory parallel computer which
has a vast virtual memory space. We can apply the memory allocation scheme to almost all
variations of the copying garbage collector. The pointer to the location for the next allocation
is monotonously increased. This property makes a memory allocation so simple that we can
optimize the performance. Lastly, we present a garbage collection algorithm which uses the
memory allocation scheme. '
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Object *bt; // FOr—aliRAr¥

/7 DC—SEEBORAF v S EROBBT K LA
Object *s; v

/{ AE—REHORKIL—FRER(> S
Object *b;

/! 2a—F—INEEBRTIAT s b
Object *r[N];

Semispace sp; // BRIEFEF TP DOHFER

/! 2a—F—FSOotX

process mutator(void) { EEMWREEZETTZS; }
/1 FLWAT D27 hEHIVETS

Object *allocate(Type type)

{ return fetch_and_add(bt, size(type)); }

7/ GV (BEAHIL)

exception

Object *mutator-read-something(Object *p) {
2a—F— M- THEREBRIIBET. BRLLE
FT s S C—REBADERER 1> FOEE,
FORHPH L ERRELER > FOITHT 2o b DOFH
HUICEE®RAS; }

// BISHLER (3 E—SRUIROERF S ER)
exception .
void mutator-write-on-[d_sp,s)(Object *p, val)

{ 7/ SRR E

lock(p); *p = val; unlock(p); return; }
// BIFHAER (O B SR OREER ORI
exception

void mutator-wirte-on-[s,b) (Object *p, val)
{7/ BEBABANCEETS
lock(p);
if (modifiedp(p) == FALSE)
scan_object_body(p);
*p = val;
unlock(p); }

// GISMILER (2 E—STHEIR)
exception void
mutator-write-on- 1 E—JCHEIR (Object *p, val)
{ lock(p);
if (modifiedp(p) == FALSE)
scan_object_body(p);
for (i = 0; i < size(p); i++)
if (pointerp(p + i) == TRUE)
*n++ = *(p + i);
*p = val;
set_modified_flag(p);
unlock(p);
}

process collector(void) // %R DRT
{ forever { TXRTD mutator Z—kFILT3;
£1ip(); update();
mutator ZHEHTS;
scan(); scan_ @K 20); ) }

void flip(void) // ¥fHiKo,1 DREEYIEZS
{ if (sp == ¥EH0) {
/7 HAEI 1 2O P —RRIRICERE
sp = HEFH1; s = b = di;
} else {
/7 HEER 0 % Y- ERICRE
sp = HeEIR0; s = b = dO;
)

void update(void) // AF ¥ OfEIE—
{ for (i = 0; i < N; it+)
copy((Object *)*r[il); }
void scan(void) // AF ¥ ETILD
{// s Db WBWMFSETHRDET
for (; s < b; s++) scan_object(s); }
void scan_fH¥E 2 (void)
{ for (p = d2; p < n2; p++)
scan_object(p); }
void scan_object(Object *p)
{ lock(p); scan_object_body(p); unlock(p); }

void scan_object_body(Object *p)
{ if (modifiedp(p) == FALSE) {
if (pointerp(p) == TRUE) {
if (tospace((Object *)*(DObject *)%*p)
== FALSE)
copy((Object *)*p);//FEIEIL—INTWEN
if (tospace(p) == FALSE)
*p = x(Object *)*p;//ERSER 1> FDOMREH
11}

void copy(Object *p) // EWKIZIY—F3

{ for (i = 0; i < size((Object *)*p); i++)
*(b + i) = *((0Object *)*p + i);
*(Object *)*p = b;
b += size((Object *)*p); }

/1 DL

// Bl type DY A XER/ND

int size(Type type);

/! pDIETAT I OV AXERRD
int size(Object *p);

/! p DIRTAT Tz ik cons Bl
boolean consp(Object *p);

1/ p DIRTAT O MIRA2 Fine
boolean pointerp(Object *p);

/) p PETAT T s NI —EERITH D07

boolean tospace(Object *p);

// BEEY bEEY TS

void set_modified_flag(Object *p);

1/ pDBTAT VI FOEEE y bR TWBD 7

boolean modifiedp(Object *p);

/] p DIEZEEL ., p D% s MBS Z L EREHT

23 B ' o

Object *fetch_and_add(0Object. *p, int s);

%{ lock Ev hEFERAL Ty OTATIOx o b0y Y
%

void lock(Object *p);

/] pDEEXT Dz b OOy I BT S

void unlock(Object *p);
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