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Abstract With the rapid growth of technologies like web, social network, and location based service, graph data exist
in a variety of applications. Systems like Google Pregel and Apache Giraph have been proposed for efficient large-scale
graph data analysis. However, these graph processing systems often suffer from significant synchronization overhead
when applied for iterative computational tasks. On the other hand, Pregel-like systems cannot efficiently process queries
involving properties other than ID. Thus, it is our major concern to improve Pregel-like graph processing systems for a
better performance on querying any properties on these systems. We investigate various index mechanisms that fit the
graph data querying on distributed systems and apply one of them to the Apache Giraph Framework. Finally, we validate
the superiority of our proposed mechanism by experimenting on massive synthesized graph data.
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Function BatchBPTreeConstruction(messages):
Sort(messages);
upperMessages = new ArraylList();
while(messages.size() > idxDegree)
while(message.size() > idxDegree + idxDegree/2)
newPartition = partitionValue.fetch(idxDegree);
addVertexRequest(numNodes++, newPartition)
upperMessages.add(newPartition.max());
while(message.size() in
[idxDegree, idxDegree+idxDegree/2])
newPartitionl = partitionValue.fetch(idxDegree);
addVertexRequest(numNodes++, newPartitionl)
upperMessages.add(newPartitionl.max());
newPartition2 = partitionValue.fetch(idxDegree);
addVertexRequest (numNodes++, newPartition2)
upperMessages.add(newPartition2.max());
exchange(messages, upperMessages);

return rootNode of the B+ tree
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