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On the Copying Garbage Collector which Preserves the
Generated Order

Hirosuir Kome! and Koner Nosuirat

A new algorithm for the copying garbage collection is presented, in which the generated
order of objects in the heap space is always preserved. The basic idea is to sort the set
of all pointers to active objects in the destination semispace. The amount of time of this
sorting is relatively small if we use a fast sorting algorithm for the set of fixed-sized in-
tegers. The basic algorithm is further improved to eliminate the explicit marking bits.
A simple bit-table suffices for this purpose, but it requires the cost proportional to the size
of the heap space. Another method is presented, which replaces the marking bit with a pair
of mutual pointers for each object. The cost of this method depends only on the number
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of active objects. Some applications of our algorithm are briefly discussed.

L. 30 &I

A—FROF —xVavrsvay (FIED,
GC rWsd) 13, KRAROTIEAE O OHERETE
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DAT S =27 PANDRA VEEET S, THLT,
FTRTCOFRAGA 7Y =7 bhEa E—REROBEERL
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Fig. 1 Memory allocation for the basic algorithm
(immediately after sorting the A-area).
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Ve y b ADERERA V2 EONTHL.

BiEd 2C—3NidNTOAT V27 PORAY
2 AEFRTHSICELT, BRERM V2 EBRL
TIEFRT % (adjust).

BEES o vr—SEmEsv-TEREANRA S
(switch).

H2ic, COEATVT ) XLERAKCRAT

2. M2 T ) RLREELERZOLV Y R Z

traverse (Object *p)

{/» LIST #ishtc E-THRNT 5 +/

if (markp (p)) return;

/e REERFOBIL S, BICH UTERIICIFOTY

KD HDIF, CONS Lol (—R{LRERTHS) +/

if (latomp (p)) {traverse (car (p)), traverse (cdr (p)); }
av—-EDA T V=7 MCHft T AL, AT

IR ZDAT Y 2 7 bOBRA Y 2EFHOTOL S
}
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/% top o € —REFEOI VT v IR+
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adjust ()
{Object *p;
for (AIRDTRTOHRA 2 pITHLT)
it (vectorp (p) /* WEMNBELSEE +/
A VR Fp DIELTWAA TV 27 POERCHD
A VARG LIRS Y E *p EUTHRET S
}

sort () {AHIBROTNTOEA V2 2EINT S}
switch () {2 ¥ —&file 2 ©-THEBEANBI S ; }

ge ()

{traverse (ROOT); sort( ); copy ( ); adjust ( );

switch ( ); }
® 2 AREFEEEETSar-FK GC

Fig. 2 The copying GC for preserving the generated
order.
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Fig. 3 Memory allocation for the method with the
marking area in the destination space.
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Fig. 4 Memory allocation for the method with mutual
pointers.
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T& 5 (sort, copy, adjust, switch),
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FEEy FTAERDUIC, (AFRORL v & EXT
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BE1 BIEORS VEELT, ABBRAZELT
WRNWEAR, COAT Y2y bRFERe—2 X
NTHBOEHETSZ (L),

BE2 HIERA V2ERT, AEBAZELTH
BEAITR, BLTOREDOEOTORS, V208
ZOA TV 2l PERIELUTOBENE SDFHNS.

HRIEFZRET 23 -FXN -V avsva viko0T - 2399

nomark_traverse (Object *p)
{
if (pOIETAT V=27 PHRAFRT, HELTVLE%ED
AT 2 bREDX TV = 7+ AELTNES)
return;
/* BEERFORIES, BICR U THRNICFECHT.
KDHDIE, CONS el (—R{ILIIESTHD) »/
if (pDIETAT V=2 ridavxE) {
traverse (car (p)); traverse (cdr (p));
}
P OF 1 FOMEA BHEIROF LAICRE;
PO I FBCAFEHBOR LT FLRADRL ¥ 2 2 RA;
AHBROR LAIC p D 1 EAO RS v 2 2RA;
}

restore ()
{
for (AMRBOT~TORL ¥ & pled L)
BESICHRE LT D O 1 B2 b LICRT
}

ge ()
{
nomark_traverse (ROOT);

restore ( ); sort ( ); copy ( ); adjust ( ); switch ();

}

5 =—Jby bEEALROTEREFZHEET S
av—kFx GC
Fig. 5 The improved copying GC having no marking
bits.
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PEBETHE. AL, BEOSELERTE, BEF



2400 - AL 2 £ B 3Rk

BPSEER, M7 PABEE 13TV 22 bD
KEINREVEBSH S, Tl Bl 7Y
=7 PEREROBAREFTE L EF LE o7 1D
OAT Y27 PELTEEDTHEIBAPIREALT
b5.

4. B8 bH 0 I

AmuclEar—FR GC i, EREFZHFET S
WA EDONARART VT Y XAEERL, 205
s EEEICET 2 ER AT - o, RIT, AN
BT ) XaTR, E#03 C—FRELEOEY
CHERAROA 7Y 27 b - /035 0ENE -
fo. TNEEET B
1 2 —REBOEN RS EFRELTE y b ey

THRT—7 T 57 DDEBAE LD, ZDHEE

== {09 35
2. EEREHARA VR LR VA DEERN BB
DLREHEAERE LI, a —-FROBFHSAHT, §
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