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adapters in [17]. He et al. investigated relational query processing
on GPUs by implementing a complete set of relational operators
for the GPU and a distinct set for the CPU in their custom-tailored
database system GPUDB [19].| In general, all of those systems were
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2.5.2 Operator Placement

He and others early recognized the importance of oper-
ator placement and data movement [13]. To address the
problem, they performed backtracking for sub-query plans
and combined optimal sub plans to the final query plan [13].
From our experience in CoGaDDB, this backtracking approach
can be very time consuming. Thus, CoGaDB uses an iter-
ative refinement optimizer that only considers query plans
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due to I/O starvation. In the case of joins, the input data
is usually radix-partitioned and every partition processed in
one thread [§]. This allows efficient lock-, synchronization-
and replication-free parallel processing of the partitions if
the data is distributed close to uniformly. For skewed data,
radix-partitioning might fail to achieve the aspired perfor-
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within an OpenCL based column store database system. He
et al. [5] computed all possible solutions for separate sub-
plans below a given number of operators and combined the
result for the full plan dividing the search space into much
smaller problems. However, this is only applicable for tree
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[12]. This is a culmination of much of the previous research
performed on GPU-based data processing. Its authors de-
sign a database, called GDB, accessed through a plethora
of individual operations. These operations are divided into
operators, access methods, and primitives. The operators in-
clude ordering, grouping, and joining functionality. The ac-
cess methods control how the data is located in the database,
and includes scanning, trees, and hashing. Finally the prim-
itives are a set of functional programming operations such as
map, reduce, scatter, gather, and split| GDB has a number
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