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Abstract G-Machine requires much heap space during evaluation of given expressions with

graph reduction. In order to reduce heap space, we propose a new space efficient abstract

" G-Machine called poGM(Pointer Overlapped GM) which uses a poi{nter*overlapping strategy. In

1.
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general, poGM uses less relative gddress so that graph nodes are not splitted. Experimental results
show that poGM reduces the average total heap space to 32%, the average minimal heap space to
47.6% and reduces the average runtime to 30% compared to GM.
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1 < ALLOCSEQ ¢’ : ¢ s R G E >
= < ¢ :DONE: ¢ On:s Gln= alloc(Ic’])] , E >
2. < PUSHFUN f: ¢ kn's G R Elf=nd >
= < ¢ (k+1)n s Glntk=(IND,)] E >
3. < PUSHi:c knng..ne s G E >
= < ¢ (k+Dymng.ing & s Gln+k=(IND,m)] , E >
4, < COPYw:c kn'@s G R E >
= < ¢ , (k+1)n s s Glntk=w] , E >
5. < DONE : ¢ , kn:s s G R E >
= < c n:s G E >
6. <  UNWIND : ¢ , nis ‘ , Gln=(IND n’)] . E >
= < ¢ s n s , G ) E >
7. < UNWIND : ¢ , n:s , Gln=(AP , 0)] \ E >
= < UNWIND : ¢ , ntln ' s s G N E >
8. < UNWIND : ¢ , n:s , Gln=(INT)] E >
= < ¢ n:s G ' E >
9. < TUNWIND : ¢ [T P , GIn=(FUN , k) ¢’] E >
= < , ar.aeng S , G E >
where Gln=(AP,01),... , m=(AP,0)] and a; = nito; (i=1 .. k)
10. < UNWIND : ¢ [ning..n’] Gln=(FUN , k) ¢’ E >
= < ¢ [ning.ne'] , G E >
where k' < k
11 < UPDATE k : ¢ g S G , E >
= < ¢ no.e LS Glm=(IND , n)] , E >
12. < POPKk:c [T ] G E >
= < ¢ , s , G , E >
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< UNWIND : ¢ , n:.s . Gln=(AP , 0] , E >
= < TUNWIND : ¢ , n+tlin:s , G , E >
poGM < UNWIND : ¢ , AL LS , Gln=FUN, k) ] , E >
= < ¢ L, QrCeHE LS , G , E >
where Glm=(AP,00),... , m=(AP,00)] and a = n+o, (=] .. k)
< TUNWIND : ¢ , n's ,  GIn=AP np nil , E >
= < UNWIND : ¢ , ngn s , G , E >
GM < UNWIND : ¢ ., NGRS ,  GIn=FUN k ¢’] , E >
= < ¢ . ar.iaEng LS , G , E >
where Gln=AP _ai, .. , m=AP _ad (i=1. k)
< UNWIND : ¢ , nis . Gln=(AP, 0)] , B >
= < UNWIND : ¢ , nton.s , G , F >
ZGM < UNWIND : ¢ . Rl LS ,  G[r=FUN k ¢’] , F >
= < (¢ , Qr.GOETR S , G , FE >
where Glni=(AP,01),... , m=(AP,00)] and a; = ni+tor+l (=1 .. k)
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718 velfa giok
LA =R FEjo]
Vesithe AL onsis, WRg ke Ao e

Al&ElA g EstEog AN 7??%’3 2ujgict,
poGML  GMET} Hat 476 %, ZGMEHE 22.6% A=
A2 F& FA AHETS & 5 Utk o)A poGMeA

M i ATE A FH == i 5 T

29 Vel SRR e A FHo) shesit

i % 4 rh

F g AeE Ha g AME %J AFE 53
o poGMe 3 FIHe }%oh ?-‘1_ 4 GMs} ZGMHET}
e T meFelstE A ¢ F ok

3% Y AT

(42| word)

exp nfibi primes;  queens tak|

GM| 121,089,155} 164,247,892 2,054,203} 124,151,517} 195,728,858

F ZGM| 88,793,471! 115,781,380 1,584,609 94,087,377 135;888,242
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(G-p0)/G 33.3% 3.1% 28.2% 26.7% 31.8%

(Z-po)/Z| 9.1% 2 3% 6 9% 3.3% 1.8%
4R Y AET
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exp: nfib primas“ quuens . tak

GM 118,489 1,974 79,195) 107,266 10,754

ZGM 79,059 1,453 45,898 71,443 7,911

poGM 52.795) 1,348 38,807 50,944 5,654

(G-po)/G 55.44%; 31.71% 51.00%; 52.51% 47.42%

(Z-po)/Z| 33.22%! 7.23%  15.45%; 28.69% 28.53%
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