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Storage Management with Extended Weak Pointer
MinorU TERADAT

It is difficult for computers to discard unused information. In Lisp, a data type known
as Weak Pointer can release its pointer by the help of garbage collector. We propose
three extensions to this type and show the techniques for its implementation. These exten-
sions are individual default value, variable strength wp, and decaying wp. The extended
wp enables auto-reloading of discarded objects, controlling the resident time for cached ob-
jects. We implemented the extended wp on a existing Lisp system, and evaluated its per-
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EL, gc DD LI —FhD F— & ZREK
BB TRTEENIBDTHS.

wp LIIBMEE gc POLREBLITV LV IBHE
BoR1 2 TH5 H1A2ANTCChEHET 3.
R ge BIORIMTH Y, RS v & plIBEEORA
vEEL, BAVvE wl, w2 wp TH5B. wl &
PIIFE—A7 V= FXEBBLTOLAEM, w2 DB
B 2YiIcid, OEERA Y ZICLBBRITIR.
TZTge B8FETZE, REIZEDLIIKIES. X
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IR wYky r&NB. ZOKBELTY BT
HELUTHEIRENS.
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T, BEEATOA 7Y 27 ME@ERA
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b, BIRTELL. TTR, wp 2B weak
set EWNVH T -2 BEEZOIHDICFIATS.

2. (TEEAE TR,V 4) HTFERICBT 3,

P =00 =1
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Fig. 1 Releasing pointer of wp.

set of objects I
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Fig. 2 Managing set of objects.

iR wp KX ZREEE 1611

3 wp OFMAR—RS v &
Fig. 3 Reverse pointer retains unused package.
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CK#) WX oo —VEEBEREL, TOK
RELTZNICBT 20RO v /KT
BLEBTEELBY e —-THEHETE

APETEETBDOR, e -5+ 5 ¥ ERKE
AOHBMBH UBHBE LTOISHETH 5. KB
UTHRDM S E—~Fltu— FINERE, RUEI
ol BIETERTS D IiC wp BBILD. AREMD
o —FLUERIE, wp TRETSCLICTS. Z0
BHAEFALTCOHERBEEORL v 205 b8 R%E
23507, BRIV BEHREISBTO. FABKTL
7BBET, BRI wp KK B bDKEFIKIE B0, IR
ElD ge TEINZHNS. KREID ge 2 TREED
FEASEBINNE, ZOBERIKEID ge #AE XK
D, Fr¥a L TEHEFEDTS.

ZDFHEILLY, TRFTHREELIINT X K ge
ERBHICERALT, E—724A8TEOFrvak
LTHRIBT 5 C EMAIREICIS 5.
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3ETIE wp OEEHFRE, REELS ge 7T
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r—vaOWERT. FEL5ETIE, HIE wp © Uti-
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2. wp O ¥ R

ABETE, wp AT V= VA2ZDOHBETHEL,
LDEOBREEEX 3.

2.1 Uy MEDED WD

BIED wp OHRPTIE, 2R ASZ A2 %L 7. wp
F—RBICEEOHIT) vy FINBE L. UL,
4D wp ICDOWTY &y MEAMEENCRET S
&ET, KDFEOEENTRICE S, Bkiicid wp
A7V = PERKIC, BRNKROERGTEL YL
v MEb2— ¥ E LTEETE 3 &5 lcdnild
L. ZoXI M wp Fa—-FhoELE, HBEN
(—#RA v 2 PODBRAEKR T ge BEEIHE)
TEREVBENICET I EICE 3. F4ETH
B AEMERDOEE T v v — Fid, ZOBEESHN
TEHET 3.

2.2 BBAEED wp
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NF—-2 R EHHERTELODOIBERE R V& (&Y
0D wp) THREL, BHETHEILORENLDF
Wwp LT s AT s A VORBEDF»¥aDED
BHHEOI X PBSIRNEDIZZSICEE N wp &
33,
CHLUTHBENT -2 0DBEEEAERTENIE,
EROBRTHI e —T2EIFBETEE LS i
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5. wp TEICh v v & 2k, gc BPR& B0
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Fig. 4 Assignment to wp—two methods.
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ZA =TT 24X wp ATV 27 FEEOTES

EEBRICATS.

July 1993

3.4.2 2E—-AR gc ANDHEIA

o E’“‘[PLC wDp A7V = l"&@@—cgﬁﬁzﬁ U7cHg,
PTFEIRICTS

()20 wp A7 V=7 FEHERFE—Flcar—
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(2)2e—FEOLBLEBERLET.

(3)wp DSOBRED z ©—2fTbig,
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R

He—=7Dae—25ET UBEETEE wp IR
FEEEL, £(A) wp A7V PICHLTER
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BAET) Ba—-FThhid, ¥4V 4%E
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(b)BREAEN I E—INTORNEAR, £
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T, a¥—KOEE wp )R PDBEICIL,
Hwp #7227 FOBER 74—V FEFIETE
. D%, wp ATV 2/ VRS &2 2KDED
REIEF->TOIUL, BIRERS V2 EBELICH
FAT&E205, =—2 X4 —7HRXEED, gc OF
BDIRZFIE T4 —=NVFIROSRBLIEBE. (REOH
B{Tid wp A7V =2 FIBRERA V2 KETEE
DEICHBELUTELDT, gc A7 14— FIZHK
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W EOEDEEZ B0, ORISR S.)

gc OHERE~NDEZER, VTNOFRD ge lt2D2T
HHEE wp VR FOEENEI 270 THD, wp O
EBUC A U5y &8 5.

4. wp [L&B7FYUHr—v 3 Bl
—BfEZEOBBH 70— F

BB 7 vo—F&id, BEo—FEdicEREss
BEBKEATE—-THoRT, RKEKFESHINE
KHB o —-FT260TH5. EANRT 47T,
wp DYty ML LTEe—FOa - FEREZELT
B&, 20D wp DEIROXMRITI - 7B CRENKE
BUEe - FOa—FEEMNT 2L CBRESTEDOT
b5.

COBACEELRDR, YV ELVOEHFET 4 —VF
o wp ZRATIBRARTARICTECETH 5.
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PS5 EI—BEBRETOILEND DD, Thiz—
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o WHD defun DEFE
(macro defun (1)
‘(putd ’,(first 1)
(function (lambda . ,(cdr 1)))))

o BE)7 v u— FHEOD defun OEH
(macro defun (1)
“(putd 7, (first 1)
(wp (function (lambda . ,(cdr 1)))

(function (macro lambda (11)
,*reload*
(cons ?,(first 1) 11)))

*strength*

*counters)))

o 774NV oo 1" DHE
(defun foo (ald al) (bedy-of-foo))

o WHD exfile lZ X % foo DEHMR
(lambda (a0 a1) (body-of-foo))

o HE)7 10— FHIED exfile l2X 3 foo DE

(lambda (a0 al) (body-of-foo))
- Yty ME
(macro lambda (11)
(exfile "foo.1") ‘(foo . ,11))
- BEITE 3
-1
5 HET Y o-— FORDOEREETH

Fig. 5 Definitions and example of auto-unloading.

FOURUETIOTRENPTIOHETHERITHEDOE
THHEICIR 3. 22T, 32 TR XD,
v RNDERT 4 — N FIE LTHEY wp 2 RAH
EFpriiclre.

HEj7vo— FEROZDIKIE, 7r4vEo—F
T HEE exfile &, BEEHRDOIDD</ o defun
EIEET B, exfile RBIKELTT7 » A VEELEBD
T, thAEBo - FEO7 > A vZE LTHFIAT S
P DI ARY » VEE (B4 Y FORRERBE
¥) RT3, defun B, BRER YV FNVOERY
4=V FICERERINT 2T TH D, ThiBY
7 wp AERLUTKRINT 2L IKEETS. €0 wp
DORBBH OV ERBEBIICDNTRRARY » VERTDH
S UHEETBLDIC LK.

BIEL defun OFHFEL, ETHEESICRT.
putd i3 v Y KRNVOBEHKEHT + — v FOEFHEHT,
Common Lisp Tl symbol-function % setf &%
RS T EICHEYT 5. Ay 5 VER *reload*
3, Bu—Fo72H 0k (exfile “foo. 17) %fEE
L, B exfile KL T4V FENE. BEAT Y

2 & wp OBRRIIZNENR Y p» VEH *counter*

LR wp KX EEs 1615

*strength* THRETELS5CB-THY, BEEMER
ZnENS3, 1ELTH3. gc ORIPEFEMEOE
FDO0LIESTVS. (DD, ZOHTE, wp @
BRICHETAEBRAFIALTHEY.)

5. UtiLisp/C ~p®iE & FiH

wp OEBRWHEAEILEL, ZOkEEZFMT 5H
#T, UtiLisp/C i€ wp ZEH L.

5.1 MBRAOEES

FEHFRE LT, BIETHRNLERETTCE
BwpAT V=7 PEFHEL, ZOHR/T 7 2R ICH
HT AR E 10 EEH L (]k2). Utilisp/C
D ge Zav—FRTHBEDT, 3.42 FTRNLT
na Y RaEEELL.

X5, YVENDEHET 4~V EDSD wp B
ERARICT B XHEEET-> . ChRAFEBmO
DO eval, funcall DEEDIEIH, THET 1+ — v
FOEDITUEK getd DBEDNRETH - 7z.

LB LULEEFHA R 3icRY. Utilisp/C 132C
EBRIDERIN, SEROTHIIFH 8007 TH 3.
{ER U753, SparcStation 1+ TH 3.

5.2 F—n~y KOFH

5.2.1 gc FRERH

b —7 i wp WEET SBE0 gc ORERRE
HE LK (&4). BL2IHTORFELED, wp
BT BRI R > T BT Esbhd

£ 2 HFROMAREMK

Table 2 Functions introduced for wp operation.

FA Fin 21 i
wp wp A7V =7 FOERR
wpref wp »5DER
wpset wp DBREDER
wp(get/set) reset Yty MEOBR, £H

wp(get/set) strength BIXOBR, £E
wp(get/set) counter HovROBR, EE
wpsetgestrength gc DBIDER

% 3 wp BADOKHOEHETH
Table 3 No. of source lines added for wp.

wp (BB 148
wp (gc BIE) 74
wp (Z D) 51
& wp AAHR 12

= B 285
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&4 wp HEE go BB OBE

Table 4 Relation between no. of wp’s and gc-time.
(gc 100 [Edh 72 O OFFE CPU BRI (1/60 sec))

wp fEE WIRERE | wpl@Edbib
0 363 —
100 376 0.13
1000 467 0.104
10000 | 1392 0.103

K5 ERT 4 —n FRABLDA —/v~y F
Table 5 Runtime overhead for invisible wp.

ER - F gl (1) (2) (3)
BEISRT (1/60 sec) 1072 1082 1112
b A S (100) | (100.9) | (103.7)

5.2.2 EHET 4+ —JF wp REf{L

BE7To— FEEESIITOE0N, $3.28
Tl BABERICBI S wp ORFAHETH 5.

UtiLisp/C ic B 2 LK TIZ, B eval ITYV
Rh b EES D LEOTF — & BRHBIA T 355453
OF% (L7 —%2BCTHEHR) i wp OBAEEBML
Jotcd, BEO (wp AR LEV) BERoREIc
F =3y RIS ;

CCTRERI wp 2RE LUTHEEEREETLE
BDA =~y FEREFE L.

EERIRES (tarai 10 5 0) Z#FAL, (1) wp %
FERUEWES, (2) tarai DERIET % wp Biic
L7c%&, (3) tarai WEHTIFCH X h % HABEK
(>,1-) b wp BHIKUICEAD 3B 2B L.

ETHBEERSIORT. BRELELLN(3)08
ATOIHRENASLUBETHY, FoEMHICKLD
CEERLTOVS. BEMCREAERRET v a—F
TEXEIIRL, (2)DEAN—RHTHAS. 20
EAICIISIRET 1 BRI - T 3.

53 7 A—-FRBICLIE-T HEED

Z1{t

WAETRNHE T Vo — FEBE 547518
HicEAL, zo3EERE UL JFER, (1)8%
Tryu—- FEEAER, (2)#H, 0slco0BA%E
TV, ZhFhTOe =7 5ERAHEI L. BB
FEUIF7473 0, 7YV F 479 v 4% (prind) &
prolog 4 » %27 % (Prolog/KR) ® 2FTH 3. #
RERK6ITRT.

prolog IDWTIL, EBEICK > TF—% Ot
Birbn s, BET AR EH%kE ST TT—

July 1993

X6 HHTYo-NckbdAe) 5EROHE
Table 6 Heap usage spared by auto-unloading.
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FTRIELEBEOBEEHT, K0S wp &
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L 41C, Emacs lisp I ENOERLBLUTCE L
MR LT SBEDH B.
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