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ABSTRACT

This talk consists of two parts both relating to the challenge how
to better take advantage of fine-grain parallelism that comes with
today’s modern CPUs. After a general introduction about the
changes in hardware over the last two decades, we show in the
first part of the talk how to accelerate the processing of tree-based
index structures by using SIMD instructions. We adapt the B+-
Tree and prefix B-Tree (trie) by changing the search algorithm on
inner nodes from binary search to k-ary search. We develop
adaptations of tree structures that satisfy the specific constraints of
SIMD instructions. We present algorithms for transforming the
original tree layout into a SIMD-friendly layout. Our adapted B+-
Tree speeds up search processes by a factor of up to eight for
small data types compared to the original B+-Tree using binary
search. Furthermore, our adapted prefix B-Tree enables a high
search performance even for larger data types. The second part of
this talk focuses on the problem of how to find the best
partitioning of a given query execution plans and data into tasks
to perform an optimal (query) execution on multiple CPU cores.
Therefore, we first present a classification of existing approaches
in various DBMSs as a basis to develop a generic Query Task
Model (QTM) for query execution. This model opens up a design
space for scheduling parallel task execution thus making different
existing approaches comparable. Based on QTM we show that
existing execution schedules do not guarantee the fastest
execution on multiple cores — at the same time it allows us to
characterize those best (fastest) execution schedules based on (the
ratio of) data  locality and instruction locality.
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