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Abstract The era of big data bring performance challenges to traditional data query, even if the query algorithm is
O(n) linear complexity,but when the n is extremely large,its time cost is also unbearable. In many practical applica-
tions, exact query results may be unnecessary but the queries should be accomplished at a given time,so appropriately
losing the query accuracy is acceptable to meet performance constraints. Sampling queries can improve query perfor-
mance by reducing query ranges. Existing researches are often studied for specific algorithms and specific application
scenarios,and there is a lack of research on general sampling and query methods in the big data environment,as well as
research on performance and accuracy guarantee. This paper studied the sampling and query processing in the big data
environment, which improves the query efficiency of big data from data partition and data reduction. This paper pro-
posed a sampling method based on speedup and potential distribution, which supports all kinds of sampling algorithms,
and achieves randomicity guarantee, performance assurance and approximation evaluation of sampling queries in distri-
buted environment,and is compatible with precise queries. This method can be applied to the column store for the big
data with good expansibility and maintainability. The experimental results show that as the Top-K query case, the
proposed method has better loading performance, while the sampling errors are less than 2% ,and the variances of query
accuracy are between 0.1 and 0. 12 under various sampling rates,data volumes and sampling algorithms. The sampling
efficiency of proposed partition is also higher than that of linear partition based or uniform partition based sampling.

Keywords Big data,Column-oriented store,Sampling query.Data partitioning, Accumulation ratio
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