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An Implementation of Immediate Reclamation Method
for Garbage Cells

Katsuro Inoue Koji Torii

Department of Information and Computer Sciences
Faculty of Engineering Science, Osaka University
Toyonaka, Osaka 560, Japan

inoue@osaka-u.ac.jp

We have proposed a method to predict generation of garbage cells, by ‘analyzing a
source text of functional programming languages(3)(4), The garbage cells whose
generation was able to be predicted are reclaimed immediately without any overhead
at the execution time. To investigate the effects of this reclamation method, an
experimental LISP interpreter was implemented, and several sample programs were
executed. We knew that for most programs, many of the garbage cells are predicted
and reclaimed by this method. Programming techniques to improve the reclamability
are also studied.
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Backbone Cells
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Fig.1 Backbone cells in a binary list.

O (HAE) YR P&ET B,

[B&1] xhikgzhstrodb, FoOhEL
THEbhBZVb R, FORISIHOEME L (Non-
Inherited Cell) &BME3,

(A1) WwWEFMecarTxWRI1I DY R FET B &, §
BBOWHE L VNERKLNMIE D,

— AR AV HBEBICARBE RV ERT S L,
BERSFORBRELTH-TH, xBEFEFL BT
—&a, Koo oHEcFwohTWSh b
NIBVP LTS %,

(#2) NVEBVWT, xOFF £ L
earkk3 LCEMAR TS 3 MeonsO ot B AL S
Nhdfed, RELVTEHR N,

[E#2] FOEOYRXIPREETSZENVT, FO
EFoBHPEBEbLUR VWV EFOER £V (Creat
ed Cell) &BESS,

(#3] xDERFLT. 2ok d i

D NVPERENVICIE S,

{cons(car x)
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(cons x1 x2)

Created Cell
x1 x2
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Fig.2 An example of created cell
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(de gs (x)
(cond((null x) nil)
(t (append(gsflow (cdr x)(car x)))
(cons (car x)(gsthigh (edr x)(car x]
(de high (x 1)
(cond((null x) nil)
((not (lessp (car x) 1))
(cons (car x)(high (cdr x) i)))
(t high (cdr x) i}
(de low (x i)
(cond ((null x) nil)
((lessp (car x) i)(cons (car x)(low {cdr x) i)))
(t dow (edr x) i)
(de append (x y)
(cond ((atom x) y)
(t (cons (car x)(append (cdr x) y]
® 3

A A - B SN

Fig.3 Quicksort program.
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(de gs (%)
(cond ((null x) nil)
(t (relmi(append(hold
(rclm1(gs(hold(ow (cdr x)(car x)))))
(cons {(car x)
(relmi(gs(bold(high (cdr x)(car x]

K 4 relnl-hold2 ¢ 5 MM as oxs

Fig. 4 Definition of gs with relml and hold.
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(de setdiff (c1c¢2) (cond
((null ¢2) cl)
t (setdiff (remv c1 (car ¢2)) (cdr ¢2]
(de remv (1 e)(cond
((null 1) nil)
((equal (car 1) e) (remv (cdr 1) e))
(t (cons (car 1) (remv (cdrl) e]

B 5 EMEERD L MEMsetdif{fOER

Fig. 5 Definition of setdiff.

(de setdiff (c1¢2) (cond
((nuldl ¢2) (copy c1))
t  (setdiff (remv ¢l (car ¢2)) (cdr ¢2]
(de remv (1 e)(cond
((nudl 1) nil)
((equal (car 1) e) (remv (cdr 1) e))
(t (cons (car 1) (remv (cdrl) e]
(de copy (1) (cond
((aull 1) niD)
(t(cons (car 1) (copy (cdr 1]

K6 HEMBETEST >setdiffo & H
Fig.6 Definition of setdiff with copy.
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