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Bushy Tree and Improved-McCHyp Algorithm Based Impala Query Optimization
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Abstract As the real-time big-data query system Impala has problem with query optimization, we proposed a bushy-tree and
Improved-McCHyp (Improved-MinCutConservative Hypergraph) algorithm based Impala query optimization method. The method
firstly modified Impala to support bushy-tree query plans. Then improving McCHyp algorithm with pruning strategy to reduce query
optimization time. Finally, we proposed a new cost model, and integrated Improved-McCHyp algorithm into Impala to generate better
query plans with user’s SQL statement. The query optimization method is implemented in Impala and evaluated using TPC-H,
experimental results show that Improved-McCHyp algorithm had the same result with McCHyp algorithm, and the running time of the
former decreased by 43.82%~62.55%. Also, the processing time of the query, which was optimized by Improved-McCHyp algorithm
and the new cost model, decreased by 79.60%.

Keywords query optimization; Impala; cost model; bushy tree; query plan
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&% 1. Improved-McCHyp.
#i)\: graph, budget;
e treeo
®tree = bestTree[graph];
@if tree != null and cost(tree) <= budget
® then return tree;
@end if
®attempt = attempts[graph];
®if attempt ==
@ then attempts[graph] = 1;
®else
© if budget < upperBound(graph)
@ then budget = upperBound(graph);
@ else
®) budget = max(budget, lowerBound(graph)
xzattempt;
@ endif
@end if
@ partitions = partition(graph);
@ for each partition in partitions
@ budget2 =
min(budget, cost(bestTree[graph]));
if bestTree[partition.right( )] !'= null
then cr = cost(bestTree[partition.right()]);
else
cr = lowerBound(partition.right());
end if
leftTree = Improved-McCHyp(partition.left( ),
budget2 - cr);
if leftTree '=null
then rightTree =
Improved-McCHyp(partition.right( ),
budget2 - cost(leftTree));
2o buildTree(graph, leftTree, rightTree,

OB BB

® O

budget);

2 endif

g9end for

g9return bestTree[graph].
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&% 2. Optimize.

#N: queryTree;

#it: queryPlanTree.

®tables = queryTree.getRealTables( );

@get vertices for tables;

®get edges for tables;

@construct hypergraph with vertices and edges;

®tree = Improved-McCHyp(hypergraph);

®queryPlanTree = constructTree(tree);

@return queryPlanTree.
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