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Abstract We are required to process large-scale data efficiently as the volume of digital data we generate increases
rapidly. MapReduce environment is suitable for large-scale distributed data processing and getting more important
as a ad-hoc data analysis platform. However, all data scan is required every query when performing ad-hoc analysis
in MapReduce environment, so the I/O cost will be badly huge. In this paper, in order to reduce the I/O cost, we
propose an integrated MapReduce framework with adaptive index. This framework gradually shrinks the processing
cost, as those queries are issued, each of which has a selection condition on the same column but different selec-
tion values. And the framework can keep the performance when data updates happens. We applied our proposed
adaptive indexing technique into basic data operations projection, aggregation, join and evaluated the reduction of
the execution time. We conducted the simulation and compared the accumulated execution time in the workload
where the queries with the selection conditions slightly changed are repeatedly issued. As a result of simulation,
our proposed framework showed higher performance than those processing without adaptive indexing.
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