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W e propos e an im plem enta t ion of the M P I s tandard, s u itab le for HP E C applic a t ions .

The HP E C requ irem ents addres s ed by the propos ed im plem enta t ion inc lude:

s upport o f "z ero c opy " t rans port m ec hanis m s

m em ory m anagem ent

hand ling heterogeneous c om m unic at ion topo log ies

Zero c opy c om m unic at ions are k ey for HP E C, in order to a lloc ate m em ory bandw ith to ac tua l

c om m unic at ions ra ther than to data trans fers between buf fers . T he s em ant ic s and

im plem enta t ion is s ues as s oc ia ted w ith the m apping of M P I prim it iv es on z ero c opy m ec hanis m s

s uc h as V IA [1 ] or RDM A [2] hav e been dis c us s ed [3 , 4 , 5 ] and the feas ib ility and perform anc e

benef its hav e been dem ons tra ted on the bas is of popu lar M P I im plem enta t ions s uc h as LA M [6]

or M P ICH [7] .

O pt im is ed, indus tria l M P I im plem enta t ions bas ed on z ero c opy trans port s hou ld be prov ided on

the h igh-perform anc e, low la tenc y m edia s u itab le for HP E C s y s tem s . The im plem enta t ion

des c ribed in th is paper us es a s eria l Rap id IO network ac ros s P owerP C c om put ing nodes . The

applic ab ility to In f in iband or G igab it e thernet is a ls o d is c us s ed.

Zero c opy c om m unic at ions im plies c ons tra in ts on m em ory a lloc at ion and buf fer m anagem ent;

m em ory buf fer m anagem ent is ne ither c ov ered nor prec luded by the M P I s tandard. Def in ing an

A P I a llow ing the needed lev e l o f m em ory buf fer m anagem ent, wh ile pres erv ing c om pat ib ility w ith

the M P I s tandard is one of the is s ues addres s ed by th is im plem enta t ion .

The paper f ina lly propos es a m ec hanis m , c om pat ib le w ith the M P I s tandard, to des c ribe the

c om m unic at ion topo logy of a HP E C s of tware, s uc h as a data f low , s igna l proc es s ing app lic a t ion .

S uc h an applic a t ion is des c ribed as a s et o f tas k s in terc onnec ted by v irtua l link s . The

applic a t ion graph, and its m apping on a pos s ib ly heterogeneous c om put ing and c om m unic at ion

in f ras truc ture , is def ined through an independent c onf igura t ion f ile , a llow ing to m odify the

app lic a t ion dep loy m ent w ithout rec om pila t ion . The trans la t ion of the app lic a t ion graph in term s of

M P I groups and c om m unic ators is c arried out a t run-t im e, and is t rans parent to the us er.
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