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Design of a scalable programming environment
for large capacity computing in a large P2P grid environment

YOSHIHIRO NAKAJIMA,tt MITSUHISA SATOt and OSAMU TATEBE t

In this paper, we propose programming model and environment for large capacity computing in a large
P2P grid environment. “P2P grid” is a grid environment which makes use of not only volatile comput-
ing nodes in peer-to-peer environment as well as conventional clusters, and provides a reliable calculations
mechanism like a grid. Also “large capacity computing” is a kind of computing that can deal with a large
number of jobs and a large amount of storage data. We propose a model that allocates computing resources
in P2P grid environment and supports users to execute large number of jobs that includes both computation-
intensive processing and data-intensive processing, which utilizes large amount data, on tens of thousands of
nodes distributed geographically. In order to explore a suitable programming model for large capacity com-
puting, we examine existing works on programming model for that. As one solution, we design a framework
and programming model to support large capacity compuﬁng on global distributed file system. In this frame-
work, the user can describe control flows and processing using higher order operation, such as map, reduce,
filter and scan, in order to process general and global operations to the data.
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/« map BB THIENZHMK, d: key/value BT H7F— 4%,
imo:key/value ZHAT %M «/
int codml_submit (lc_data_t »d, imo_t wimo){
char *»no = (charw)getKey(d); /+« FRBES ~/
char streedata = (char +)getValue(d); /+ REEl7—% '/
lc_data_t result; /s« key D{HIZRMMES, value
KDL «/
codeml_init(); /+ #AL +/
Forestry_remote (treedata, &result) /+ FREESOREH «/
commit (imo, result); /+ FEROWMA +/
}

/+ reduce BISTIRENBBM, dl,d2: key/value BRFFTET7—2,
imo:key/value RHATAZM «/ «/

int codeml_collect (lc_data_t *dl, lc_data_t #d2, imo_t *imo)(

lc_data_t result;

setKey (result, getKey(dl));

/+ cat() B2 ODXFFIRREET 50/

setValue (result, cat(getValue(dl),getValue(d2)));

/+ WHid key: BF, value: 2DDMBHT—2REELIEXER «/
commit (imo, result)

}

int main(int argc, char sxargv){

lc_init (argc, argv);

// TREE % file IKMWIL gfarm ICBR (WALLT

// gfarm:/work/treedata ¥¥3) (tree D¥:noTrees)

// gfarm:/work/treedata/{0,1,2,...,199}

create_files("tree_data®, 200 “gfaxrm:/work/treedata®);

lc_map (codeml_submit, “"gfarm:/work/treedata®,
ngfarm:/work/treeoutput”, mopt);

lc_reduce(codeml_collect, “"gfarm:/work/treeoutput®,

"gfarm: /work/codemlout”, ropt);
lc_finalize();

2 BRYRAFLEEVE codeml OEEEIO—F

" Croate dataset and
Input data gfarme/work/codeml/tree assign the process to the replica data
,,,,,, (1197, (4188, tree)
(tl vu) m) troo) (£189 treo)
------
g ¥ 5
(0, W rhu) 2. @ ez (4198, Inf data)
(81, Inf data) Infdata) | Infdsta) Inf dota) (4188, Inf date)
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