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Abstract  The traditional OLAP is pushed into large scale analysis era by rapidly expending big
data volume. The major features are high storage density, heavy workload, large scale storage
and processing capacity. Both traditional parallel database and the hot topic MapReduce technique
have to face the critical issues of performance and parallel processing efficiency of big data analyti-
cal processing in large scale parallel processing framework. The performance of star schema based
OLAP with star-join is limited by processing complexity and network transmission cost in parallel
processing. This paper makes a deep analysis of features of storage model and workload of
OLAP, proposes the optimization mechanisms and implementation technologies for the most fun-
damental SPJGA-OLAP subset in storage, processing, distribution, network transmission, and

distributed buffering. The technical feasibility is evaluated with the commonly accepted TPC-H
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industrial benchmark and SSB academic benchmark. This paper proposes the predicate-vector

DDTA-JOIN centric parallel OLAP framework, replacing the diverse join execution plans with

normalized predicate-vector processing, and enables one-size-fits-all OLAP model for both cen-

tral processing and large scale parallel processing by making advantage of nowadays hardware,

minimizing network transmission cost and processing cost. The analysis of the storage cost and

network transmission cost for distribution mechanism with datasets of 1 TB and 100 TB is given.

The technical feasibility and parallel processing efficiency are verified by OLAP cost model analy-

sis and real data experiments.
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C_name C_nation C_region 3 1 2 187
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Big data analysis requires scalable processing framework
and powerful processing engine to enhance processing capa-
bility and performance. Traditional parallel databases(Tera-
data, ParAccel etc. ) commonly employ MPP architecture for
large scale processing which rely on specially designed hard-
ware for high performance. MapReduce( Hadoop) presents a
simple but high scalable framework for big data analysis, but
the materialization mechanism in key/value processing makes
MapReduce 1/O bound, and the iterative MapReduce pro-
cessing for complex processing produces large cost for pro-
cessing and network transmission. In this paper, we propose
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based DDTA-OLAP) to normalize complex OLAP queries
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cient storage and updates, the diverse analytic processing is

normalized as four stages with optimizations for data motion
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and processing. So the complex OLAP can be normalized as
one-size-fits-all model for large scale big data analysis. This
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memory locality centric cluster OLAP system which can pro-

The target of research is to establish a

vide both high performance and high scalability. We have de-
veloped ScaMMDB and ScaMMDBII for scalable main memory
database and have published more than ten related papers,
this work focuses on the key framework for large scale

analytical processing in big data era.



