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Abstract MapReduce, a distributed programming model, has been used in many fields to process
and analyze large volumes of data. However, MapReduce has a limitation to process join operations
in that it transmits all the records, including ones that are not joined, from mappers to reducers. This
causes unnecessary network costs and degrades the join performance. To handle this problem, the join
technique that filters out the redundant records using Bloom filters was proposed. Nevertheless, if the
number of data elements inserted into Bloom filter is too large, the performance of the join processing
with Bloom filters can be worse than that without Bloom filters, because of additional costs to use
them. This paper proposes an adaptive join processing technique that dynamically determines whether
to use Bloom filters by checking the efficiency of them periodically. For this purpose, we estimate the
false positive rate of Bloom filters with the numbers of the elements inserted into them. If it is judged
that the filters are inefficient, the join operation is processed without them. The experiments show that
the proposed technique ensures the stable performance of the join processing by choosing the better
technique adaptively between the basic MapReduce join and the join using Bloom filter.

Keywords: MapReduce, bloom filter, false positive rate, join processing, adaptive join
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SELECT *
FROM lineitem 1, orders o
WHERE l.orderkey = o.orderkey
AND l.commitdate < l.receiptdate
AND o.orderdate >= 1992-01-01
AND o.orderdate < 1992-01-01 + “?” months
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Fig. 3 Test query
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Table 2 The number of intermediate/output records

Map output in join using Bloom filters | Map output in repartition join Reduce output
Interval months .
| ORDERS | | LINEITEM | | LINEITEM | | ORDERS [><] LINEITEM |
12 22.8M 151.5M 57.7M
24 45.6M 279.3M 115.2M
379M
48 91.1M 366.3M 230.3M
72 136.7M 378.7TM 345.6M
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