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Coarse-grained vs Fine-grained — Trade-offs

Small Range Queries

Large Range Queries
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Figure: 10% Inserts, 10% Removes, 55% Lookups,
25% Range queries, ~ 500K items

Lock-free Contention Adapting Search Trees
http://www.it.uu.se/research/group/languages/software/ca_tree


http://www.it.uu.se/research/group/languages/software/ca_tree

UPPSALA
UNIVERSITET

Introduction

LFCA tree
Related Work
Evaluation

Final Remarks

SPAA’2018

LFCA tree

Root

Route nodes

Immutable data structures
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Evaluation

m Benchmark with a mix of

® |nserts

® Removes

® | ookups

® Range Queries of size up to max
m Platform

® NUMA with four Intel Xeon E5-4650 CPUs (2.70GHz)
8 cores each with hyperthreading = 64 logical cores

Implementation in Java

See paper for other benchmarks...
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m KiWi — Global version number counter for range queries
Introduction Basin et al. [PPoPP’17]

HRCA tree m ChatterjeeSL — General method for range queries

—— Chatterjee [ICDCN'17]

Final Remarks m k-ary — up to k items in immutable leaf nodes
Brown and Avni [OPODIS'12]
m Lock-Based CA tree
Sagonas and Winblad [JPDC'18], Winblad [ICCSW'17]

m SnapTree — Fast snapshots by letting updates copy nodes
Bronson et al. [PPoPP'10]

m See paper for a more detailed discussion...
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LFCA tree

m Lock-free search tree with range query
support that adapts to contention

m Automatically balances the trade-offs of coarse-grained
and fine-grained synchronization

E - I
X A

m Scales better than related concurrent data structures over
a wide range of scenarios
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Figure: On the left, throughput for the 16 range query threads, and
on the right, throughput for the threads doing only inserts and
removes.
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