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Parallel Branch and Bound Application on the Grid 

Kento Aida†‡,  Tomotaka Osumi† 

 This paper presents a case study to effectively run the parallel branch and bound application on the Grid. 
The application discussed in this paper is a fine-grain application and is parallelized with the hierarchical 
master-worker paradigm. The application is implemented on the Grid, which is constructed by multiple PC 
cluster connected to WAN, by using GridRPC middleware, Ninf-G and Ninf. The experimental results on a 
Grid testbed showed that implementation of the application with the hierarchical master-worker paradigm 
using combination of Ninf-G and Ninf effectively utilized computing resources on the Grid testbed in order to 
run the fine-grain application, where average computation time of the single task was less than 1[sec]. 
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for(i = 0; i < nMaster; i++){ 
grpc_function_handle_init(&ex[i],…,"Master"); 
} 

 
for(i = 0; i < nMaster; i++){ 
pid[i] = grpc_call_async(&ex[i],…); 
} 
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for(i = 0; i < nWorker; i++){ 
sprintf(ninfURL[i], NINF_URL_LENGTH, 
"ninf://%s/Worker", workerList[i]); 
exs[i]= Ninf_get_executable(ninfURL[i]); 
} 

 
while (1) { 
id = Ninf_wait_any(); 
for (i = 0; i < nWorker; i++)  
if (ids[i] == id) break; 

 : 
ids[i]=Ninf_call_executable_async(exs[i],…); 
} 
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Ntask(i) = Ntask(total) × P(i) 
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