






.ru r omu c r c a r t y 'Wil en lil a s e l e c t.o r i s d emand ed ) is
t ne n pro puga t e d to tete forward, which propagates
( ,1" de rnand to ano t her operator loca l to i ts
block. At t ue same t i.me, ..I _for ward pointer back
to t ne f etch is set to poi n t t o t ne forward, so
t nat ",nen tne dernand is sa t i s f i ed, t ne for ward
"'11 1 o< no'" wne re t o s e nd t ne re su 1t. A
fe tch/ forward pa i r i s a i so used co pass the
r esu l t o t tne bl oc k t o i cs destinati on .

Al t ho ugn there is no li mit on the number o f
( loc a l ) no t i f i e r s a node may en t a i l , t he number
ac tually need ed in eacn ca se can be dete c ted at
compil e t lme. Henc e it i s possible f or t he
c ompi i er co casc ade ex t r a i de n t i t y operators i n
s uc n a 'Nay r na t tne numbe r o f notifie rs f or each
node does no t exc eed t he maximum pragmatical ly
a t i owed ,

A poss i o Le al t e r na t r ve t o f orward cnai n i ng i s to
use "ous y wai t ing" . Tha t i s , the sec o nd and
suosequen r f "t cn" s f or t ne sa me vai ue ar e simply
r e-ic yc t " d bac k to t ne task 1 i.s t to be r e- t r i ed
aga i n and again . This sol ut i on is v i e wed as
unacceptabte , ..I S tne "'dlt can be arbit r arily
long.

As desc r i bed tnu s fa r, We ML f etch/forward pai r s
r e s e mbl e i oenc i cy f unct i ons which carry out t he
1 i n kage needed to implemen t an arc c ross i ng
b loc ks i n IGL . Howev er, a comp l i c a t i on ar ises
"men tne r e is mor e t han one demand on t he same
compo nen t o t a tuple . Tn is complic a ti o n wa s no t
meu t i oned i n [10] wner e it does no t occur because
eva l ua t io n is sequential , but ne i t her was it
ment i o ned in [ 7 ). The pr operty a s s e rt ed t here o f
t ne ex i s t e nce o f a t most one ref erenc e to any
" s us pens ion" seems i nfeas ible fo r a pa r al l el
eval uator , as we now d l SCUSS .

"inc e cne numbe r of demand s may, in principl e , be
ar b i tr ary, t here is no fixed word size wni c n can
accommodate sufficiently man y forward po i nters.
Hence a scheme cal l ed fo r ward Chaini ng is used.
I'n i s scneme maint a ins t ne invari ant ( provabl e by
t r ans i t i on i nduct i o n ) t na t a t most one f orward
po i n ce r is ever stored i n a given forward nod e .
Tn i s is accomp l ished by na ving each additional
fe tch t o the same forward operat o r assume the
r e sponsib il ity f or f orw a rding t o tne locati on to
wn i c h t he forward po inter po inted, while the
f orwa r d operator tnen points t o t oe most recent
fetcn on l y . The handli ng of fetch and forward in
aL lS demonstrated in Figure 7.

CONCLUSIONS

We have desc r i oed some consider ations wni c n ar i se
i n tri e evaluation o f an appLi ca t i ve language in a
manner capable o f ex p l o i t i ng a mult i p lici ty of
pnys i c aI processing e lements . The pr esent
expo sit i o n focus e s on the analysis of a hardware
evaluator for t ne MIPS system. I n additi on to
t ne grapnica l ly-represen ted ex t r i nsic l a ng uage
and mac n i.n e langua ge , an i n t ermed iate graph ical
l a ng ua ge na s been int roduced, t o separate
ques t r ons o r value flow f rom more pragmati c
1s s ue s of commun icati on and demand flow .

Tne impor t ant aspects of thi s work tnus concer n
t ne d1s t r ibuted evaluator itself, the analysis
t e cnn iques , tne g raphical mod e1s, t he
t o rmalization a t demand - driven compu t atio n and
ac c ompan ying correct ness crite r i on, and f urthe r
tecnnlc a l expoSlt i on of machine eva l ua t ion o f
unb o und ed data Objects .

We v rev th is analysis as a ste p toward a proof
f or a f u ll er system in wni c h a r eference- counti ng
s to r age mana ge r is implemented (cf . [ 21) ) , as
we ll as other l ang uage and pra gmati c i ssue s , such
as snared resource managemen t and load con t ro l
[ 17 ) •
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Figure 7 : Example of f orward chaining in ML.

Hypnena ted arcs denoted glob a l addresses .
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