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MapReduce optimization using mapper-side aggregation

TsuyosHi OZAWA ,+ MAkoTO ONIZUKA
YosHiIFuMI FUKUMOTOt and SATOsHI MORIATt

In this paper, we propose a MapReduce optimization by using mapper-side aggregation
designed for aggregation queries - the queries consisting of the aggregation operations that
satisfy both the commutative and the associative law. The mapper-side aggregation has been
applied in different platforms, however, it is difficult for related work to be embedded within
existing MapReduce framework like Hadoop, because its mechanism of task scheduling or
monitoring is different and MapReduce framework does not provide inter-process communi-
cation facilitiy. To solve this problem, we prototype Map Multi-Reduce, while preserving
MapReduce semantics with small modification against Hadoop. Map Multi-Reduce is an ex-
tension of MapReduce consisting of two features - Record Reduce and Local Reduce. Record
Reduce aggregates the intermediate data of MapTask in memory and is implemented in only
200 LOC. Local Reduce aggregates the the outputs of multiple MapTasks in same machines
and is implemented in only 300 LOC. Map Multi-Reduce improves 1.7 times faster in Word-
Count processing against 2TB dataset and cuts down shuffle cost by 50% against 100GB
dataset.
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class Mapper
method Setup
H = new AssociativeArray

1

2

3

4

5  method Map(docid a; doc d)
6 for all term O doc d do
7 H{t} ~H{t} +1

8
9
0
1

method Cleanup
for all term t O H do
Emit(term t; count H{t})
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1 interface binaryCombinable<K, V> {

2 binaryCombine(K key, V currentValue, V
newValue, MapContext context);

3}
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