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A Garbage Collector for Concurrent Object-oriented Languages

MASAHIRO YASUGIt

A garbage collection (GC) scheme of concurrent objects for concurrent object-oriented lan-
guage systems is proposed. We make the GC design simplified and confirmed by decomposing
the concurrent object-oriented computation model into a simple and essential model based on
“mutators” and “cells.” The GC scheme features that (1) it can collect garbages which have
cyclic references, (2) it runs concurrently and does not block the normal computation for a
long time, and (3) it does not impose large overhead upon the normal computation. These
are realized by using atomic processing for each object rather than using read-barrier/write-
barrier inside the object. The implementation and evaluation were performed on the ETL’s
distributed-memory data-driven parallel computer EM-4.
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FEAER L2 AEER B> TRLEDEZF ). 20
o, EBOTTOS S ATIE, &5 CHPABERE
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AmlE C ORIEIAREEER 7 = — X (create) &,
BEOY A 7 V1S (cycle) ZEHEONRE L, B
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MBICERLEINTWEIDEEZOND (BIRMICT
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EHALLZTUY 74 OFETHRROEL LTEHE).
1\ D GC &7 ) DEFTRB DI ol T 23~69ms
BE, 02 T17~3ms BETH o7, Ty FERIC
GCARE L TV ZEY. JORMIEI T, £
BV, TNEGCPBEOFHE L BITLTEITSR
TWB720T, Toe/Tge 25, 39~80%IERED LI )
GCILBREINTVWELEZLNS, ¥/ 7V =Y
VIET AR 0.0Tms BETH o7,

Ay =TI BEMTEVER (ol) & Xy k-
VIR B HR (02) OEFTHEELETS L,
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Fig.4 Evaluation of elapsed time.
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Fig.5 GC average profile (for one GC invocation).
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Table 1 Features of the proposed GC scheme.
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WCBEEPTAESL AvE— Vit fiT L VIEa L
PRI sE, XAvbe—-YiceiffiT5EE1E, GC
FDDODNBEEII/NE L kB, BESE~NOF —
NAYEFHY, GCAIRI DT VT x—XHEL
Bt Avbe—JItaRFraniEd s as
S AEEOETERIIERINSG Z L VBRI,
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BERL /- FAROSRBERE R L THRY, /—
FARLBBINLEELEL—NE LT/ —FHGC
RHATA. QAT V- v Fa—-DOREET
PR ARAEEE LY, /- FHRBOSEREGRE TX
BEFREBZLT (BEOTUS T ADOETERE
7oy 7 LavnEnidgizkbhsdon) GC
OMBOKEERELL, T/ /7—-FRO/NY 7 %H]
Bts. ) v—2R ACKDEED AvE-V% 1
DIZF LD L THRERNKEIRT 5.

A%, EM-4 OFBASKT Lz, KT
»5 EM-X BRSBTS L &b IC, SEFME
Ladol Ay t—IRBRHONY T ZHWIZAR L
DOUBRBHITo TV E 2.

BWE BERHFoOLOELR, SOHE— (HAWEKTFE),
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OFFICBELTERN 2 S 2E8CRERIHER VL
Bt iz, MEKOSETZEBFIC TR R
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