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Abstract

A parallel garbage collector (GC) which is based on a mark and sweep method for
fixed sized cells is presented. This parallel GC performs both marking and collection
processes in parallel, though conventional parallel GCs do them serially. This is the ma-
jor difference between the two. A technical point of our parallel GC is use of inchworm
marking which can mark active cells during the whole time even if collection task is in
process. It uses a push-down stack to traverse list structures, and it requires the time
proportional to the number of active cells. The collection task is free from unmarking
process which is indispensable to the conventional mark and sweep GCs. There ex-
ists no critical region between marking and collection processes, so that they can run
asynchronously.
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Figure 2: List of free cells
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Figure 3: Allocation of a new cell




« procedure collector;

13 begin
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52 end;

58 fp—(fp+1) mod H

s« end

55 end;

4.4 marker

marker % UL TIZEHT %o marker OFIHIA
160 ~ 164 12 B % [ENfHTEAM L, 165 ~ 166
ZHBME [RIEHM], 167~ 169 125 5M%
[EMHTEE A~ | L EHET 5. T2,
159 ~170 % [GC HiM] L BH&T B,

ss procedure marker;

57 var p:pointer._t;

ss begin

ss  while TRUE do begin

60 snapshot;

61 repeat p«+—msopop;

62 mspush(heap|p].left);

63 mspush(heap|p].right);

54 until p = NULL;

65 unfixed «fixed;

66 ﬁi.l.h%ﬁﬂ,

o7 fixed— (fixed+1) mod M;

& { collector & DFEH }
69 p+«ip; while p=fp do ;

o end
71 end;
5 fELMOiRE

Z 2T, EMHHIRICE LT, BT OEEAL
SLTVBET B, (FUHT DI L)

e marker 1. AF v 7 T av ERIZHEET
EECTHholz VDL TIZ, EUFVTEIRRT

DB T fixed ZHT#bo TS, (Al)

AT Z OFRICET AEEHIZATH 2V, B
1 OIESHICEE LTIk, B2 T Eeg
(BRBOBEWEAF v T v ay FEMHT) B RE
LTWAHRLTHERINTWS,

RO GCIZEL T, ROEHEDPBEILT 5,

FIE 1 RE) HREMTTETIE IR o7
I STEINTREE %2 5.

SRR (1) » 2 ELETRER L VAT 1 FE 0 GC
M Sk (7025 AOETEEN SBETRE
THAHIL)IhbETE, TAhICEo1EE
DEMHT I O TR AT, ZOEN fixed F
7213 unfixed TH 5 Z LHE 2 5D, marker
i+l FHOEMTTHIMUBETIREDO VIS
fixed ENEMIT R VOT, i+1 FHOEMHT
MOBEES TR, 2OV DI unfixed T
d fixed TH VA, F/2Id unfixed TH 5B,
HEDEE, i+1 FHLMROEMT T I ENX
THETH B, BEDRA. i+2 F HLUEROEMY
IR EINATBE T H B Lo T, THIR
72 Vid. BART 2 DOEMTVT B % &0k,
Y ENTREE % 5,

TEIE 2 collector \ZENET L LNV 2 BIL %
2%

ZEEA (2) collector 1 fixed 3 & UF unfixed EIA*
TR BEVEEIRL 2V, 0T, 206
BPETHD I ERRTITE, FETREDD
A XNV D4TIZ unfixed 2 fixed 23 SN T
WAHZE (EPLELE)) 2 REIERE W,
ERfH ) HART ., fRIEERRE, EfH I~ 2
DENENTPLYEILT S EERT,

1. [GRowit] OEZOEMHT Mo AL
T, EIETREL LIVIIFFE L2V, T72.
FUT T BIIC BT BETH 5 LV (FEfR &
N72b D) I fixed EIP DI 6B, Lo
TPLIZILT %,

2. ZFORDKILIAE CIIBLEMREL /ot
WV (FER SN ) 12iE fixed ERAMHT &
N, ZOROEMHT I CEIZETETH o
72 VI fixed FIASDWTWAH DT, Pl
WL 5%,



3. BT I~ DR ZIZDOWVWTER 5,

marker 2S5 L\ fixed OfE CTEHETHER
Y IVIZEMH T 2 BAtE$ 5 A5, collector Y
fixed DF LVMEEZ AL 2 WTHWEL D
B 24TV, marker A5 LVWMEE AT 72
[BETEE] THLELVEFEINLTLED
THEMA S B, CORIEIX, 7175 A
T marker 2% fixed * EF L% T, fpd
W ENDLDERo T, KO EIRIZ
AL ETHEEINS,
ZDEHIZ, collector I Figure 40 & 9 7%
HifREE 2 FoA8, fp DEDEHII collec-
tor AN C HEMEETAZEERAMETHY,
collector A% fixed DEFTOMEZE) 2 & %
BREELTWERLTH B, £ LT, BT
VIO 2 O T R B TE W BE
2tV IZiE unfixed EIDMff VW TW5E, Lo
TPLIIKILT %,

4. ZOROEMET HIM TIIBEETEER v
(Z OFAIIFER E NV & marker A%
BER L 722 0V) 12T fixed ENASHT &4,
RTHEETIZAL Y Z oM ICrEER S
NizeNERF T ay b BRICHEET R
THolz VD& TIT fixed EIDfHT S 1
-Z)o ;’JT P1 '!ibjzjj—%o

FEIHE, BREEE 234 HICERATS &
&), BICPLBEYTAZ b5,
Lo T, REFEEH E N,

EIHE 3 markerti7 ) — 1) A F OENVIZHIEA
v

FIERA (3) create HME—T7 1) — Y A+ DRV EFH]

CETREBICTAFRETHD. 7Y A 25

TIVEFERL, TOELADEAL V¥ % alloc

IZEERAATVD,, ZOBT I Figure 3038

NTHEA, 1&£2,.2L3,.3L4DEDE

EOMTAF v 7T ay FAEERENLELT

b, FERENZ LT —) A O—ETH

LHEEIZ alloc ASEFNEIET & 1T vy, ’
X o TIREIFFEH & vz,

collect the cell

change fp
C 2 5

Figure 4: The controll flow of the collector
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