£ % 4 B 75-3
(1994. 9. 16)

Timed-GC % {fi 2. 7 Scheme QL% & 2

B BaEL Pk AR

SRALAZE K2R TR

Lisp (2€ DAESRECIIBRR L BYUICHR T 2 cdicy—<YaL s v a v (GO) LMD A2 ) OEH
BV CH D, Lisp B) TAZA LMBICHAL XS 63388, GC L 3a—¥7 uy 5 AoNEOER
BIORMIAEUEDO A E AREIC 23, COFMRERTEHEL LTI TAXALGCHESS, I TLELL
GCIRRYYIATuy YL RAFLLTCEAVI Y AV EALGCEXD 3,

FRECRARAS v A7 uty 2o v LD Y TAZALGC & LTIREINT VS Timed-GC DERT L
Y X L2 5L FEIHET 5, Timed-GC X GC OEEIEZMMEL, AL LD EZA=HD ARCLY ZhE
EEL, VAMUEEETLTHAS bDTH D, EALEMDOGC, A¥ 7Y Av XA GC. Timed-GC *{i
Z7Jc Scheme MR FHBIEL, XV F~w—27 us T L% ETL, KGCTATY LD Y TAE 4 LM LT
HRICOWTTHI L,

Scheme system with Timed-GC and its evaluation
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Lisp system employs a dynamic memory management system called Garbage Collection(GC),since list-
processing requires a dynamic use of memory area. However,GC may incur a long suspended interruption of
executions of user programs. The incremental GC is a real-time GC to avoid or reduce suchlong suspension
on a single processor machine.

Timed-GC is another real-time GC on a single processor machine. With Timed-GC algorithm,each GC action
is subdivided and invoked by external timer and it will be executed concurrntly with list-processing. This paper
presents an implementation algorithm for Timed-GC,and we give its experimental evaluations,implementing a
Scheme system with Timed-GC.Moreover,we compare Timed-GC with a conventional stop GC and Incremental-
GC,implementing three Scheme systems equipped with these three GCs.

We show that Timed-GC is superior to Incremental-GC in its real-timedness using some benchmark pro-
grams.
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EHTRBELCRIE—ETH 5, HBeAHOELRT
BY 5 AOFFTERIC BT L BHCHRE hict
BEAY VP TBZETHRS,

CoFEK I GC ERIER B ikt
OB 0 TH ) —FERHEY X + LERATARbh AW
LD nd, $ABEBIN AP ECES
i) 2+ BOMERET LTS LHTE S,
LFZ 7 7 e 281D ;AL oRI% (BEE) . #
M2 OEICHBEI Nt LB ERLTW3,

P1ICHT 3R EABOET(E

900 T
700 [ | . l
600 -
500
400 o
300 ‘
200
100
0

free cells

0 200 400 600 800

number of interrupt
Ba3: P1icxd 25K GC DEBe B
—fER GC DEA (4 3) IKid, FEfT%E L <=
DGCHELTWEC LXFEETH S, L LEUR
B4 DL DOHBHEAKE N b Y 2 NLERE
HcHFabhTns,

1000 1200

Av 2 ) Ay ErGC O (K 4) K b—EnEs
THREIELCLTWS, CoBREKE Y X FIUE L GC
BEFTLITHONT WS T &5, HBeA B LT
L Ehboynd, ¥k GCHETORTRWHEZICD
—FERIIC HRER A BN E W b, Y AL
BRI A —~—~ v F 23D 3 T L3305,

, [ i#3 cF
ot e e

800
700
600
500
400
300
200
100 b

0

free cells

0 200 400 600 800 1000 1200 1400
number of interrupt

M4: PLEXTEAV 7Y AV 2L GC OHBEAE

Timed-GC DHFA (B4 5) TiX V 2 + MBI BRifElof
WSRO LR b v, ST > TTiE
—hEFRfTbhTws, BiIcln 37 Y v
FINEGC &) A MIERTEfThbhTtwwb L
BRHBERTTH D,

900
800
700
500 : { | rl i
400 - i [S——
300
FO0 | e o e
0

free cells

0 200 400 600 800 1000 1200
number of interrupt

B 5: P13 Timed-GC DER LA

COP1OFHIT v F AOKFHERE R BERY Timed-
GC Efredkc—EREic —EDIERE I ZRER L <
WBZ ERSPD, COT LY A QIR
HICBIET 54 v 2 ) AV ZA GCHLHRTI T
FALMBICEL CLERLTWE EEL LIS,
5.5 Timed-GC /5 X —2AREDME

THETORERD D Timed-GC 35Y TA X A 4 GC
ELTENAYDTH B L Libis e HENDKS
& B CE ST A= ER/ETRIFTOA—~N—
~y FBRES R>TLESHBD D, ITOMEL
Ty akETL, K3, K4oERFB LI,
(define (make-data x)

(sum x 20)))

(define (sum x data)

(cond ((zero? x) data)

(else (sum (- x 1) (cons x data)))))



LD7 vy S5 LS BUCHE S N MOBER %O cons

JR L RERT AT 9T 6Th B, FHEORICEE
ICED cons ¥ A+ 2FFF LT3 0 TERe AL BUITE
FTOMET & & D ICHRRICHIIN UK TR RS I LT
HELARD 2 o ArEfltvrch s, Tt
AMOHBERAETEEL CTRE—ETH 5,

P5 (make-data 20000) D=240064
P6 (make-data 30000) D=360014
P7 (make-data 40000) D=480014

F3: THES v T LDOEFTHER (sec)

—TERIGC TimedGC || Inc-GC
EdsuiEds oS ol EDSED
P5 2.36 0.39 2.79 2.79
P6 3.58 0.65 5.28 4.26
P7 5.24 1.28 9.44 6.32
Fa:—FERGCKHNTBEGCC DA~~~y ¥
Timed-GC
g3
“EECCOEE
P5 || 0.42 0.18
P6 1.70 0.47
PT || 4.20 0.80

make-data (X P1 2»po P4 & XRY | ~— 7 BAGHEHE
Fer BOBKIE & B IMEDFERE TR h R b K ¥
K EBTE7 vy I6Th5,

FapbBrXscLnT vy ik L Tkhh
DF—r—~y FBKEHoTWE,

COFAR Timed-GC D, v—7 L 24 —7 D—[a]
DUERART T A— X KORECH/c>TELSE
#B., THbLLIHES v 5 akfrhogAk~— 275
PHEF A A TV TWE T LEH B,

L7 a3 htRBR~— 7BREHE R L X
Efrogkick b, ThAOHEICIEER L) B/
X, REMLEL TREXI N K XEFORMESE
KEDLETHD | ThLNDOHEIC B R X 4 —7
PEL Y ETHERET T3,

T LS Ic~<— 7 BRRHE e L B A & { EBT
385K 7 uy I Lt LCRBEED Timed-GC DA
7 A—2BEFETREESED B, LrL, ZoORE
I LTRSS A— 2 OBRELETHCENICTTS C
LTHLEERRTER LELLILS,

6 FLHESRHOEE

AHFFETIE Timed-GC DEBHT LT Y XnkH4
Scheme JUERICENEEE L, fthod GC LD HEH
LEDOFHi 2T 72,

ZOKER, Timed-GC RA ¥ 7Y Av 2L GC Kl
RC, F—r¥—~y FUNE Y TAF [ LB
T3 3ok,

Ui L~ — 7 BERHE e A BT R IRk E (B
BT5k5h7T vy skt LCREEDAT A—F

BEHETRA—N—~v FBRKELE->TLESH
DHB, LHLERCHLTRAT A—ZOBELE
FRCEKETS C TR TE S LEZ b3,
SHOFEL L Tli~—2 & A4 —7ELAND GC
BiRE~D Timed-GC DA, w1 F 7 vty ¥ LD
Timed-GC DRATEHE 2 b 5 2HFIC

e Timed-GC ¢4 v 27V Av &0 GC OBEICE

DR GC DkREt

BEHE, MICA V2 ) AV I GC KB BH—
N~y F OKEAERTH 2 IREEHOME & B
HE A & OHBEE Timed-GC KB 5 X A <HD A
HBBEDA—F T = TIC L B F— b BSTENIE, 2]
MBS bBRIHENZA v 7Y A v EA GC LEHE
DR b FEENE N Timed-GC DWH DR X %H-
B SR TA 2 4 5 GC ¥ FEHTES,
(LYK= FE VY =z TOFHBEECR
hntEZL?,

BAWIC GC OBHDEINR A v 2 I A v A1 GC
LERRIC LTEHE e LB L o BT TRV, &
Bk 1X Timed-GC @ & 5 IC—EREEHRIC # 4 =&h A
HCHEIGC %Y X FUE LT LTITAS,

2 DEFOETE 5.4 HiOHEB A BOBEDY 7
TTCFRLTHB LM DE5 A3,

LERLRR) L ERA L1

free cells

number of interrupt
X8 : BZEEIAA Y TA 2 4 4 GC DT
SEH
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