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Background

Sortledton [1], published by our group at VLDB 2022, is a universal graph data structure: it supports
analytics, pattern matching, and traversals on dynamic graphs with up to 5M transactional edge
updates per second. Its concurrency uses one read-write latch per vertex — simple and effective,
but with two known limitations: contention under bursty workloads, and no NUMA awareness. On
multi-socket machines, vertex data may reside on a remote NUMA node from the accessing thread,
incurring penalties that grow with socket count.

Research Questions

(RQ1) How much of Sortledton’s scalability ceiling on multi-socket machines is attributable to NUMA
effects?

(RQ2) Can NUMA-aware vertex placement and thread scheduling improve scalability, and by how much
across workload classes?

(RQ3) How does the cost of NUMA-aware placement (migration, rebalancing) trade off against its benefits?

Methodology

(1) Characterization. Profile Sortledton on a multi-socket NUMA machine using LDBC Graphalytics;
quantify remote memory accesses and inter-socket bandwidth via hardware performance counters.

(2) Design. Extend Sortledton with NUMA-aware vertex placement and local-preference thread
scheduling. Explore static, hash-based, and graph-aware partitioning strategies.

(3) Evaluation. Benchmark against the baseline on Graphalytics across 1–56 threads; characterize
which workloads benefit most.

Expected Contributions

An empirical characterization of NUMA effects in a state-of-the-art graph data structure; a NUMA-
aware Sortledton extension with measured scalability improvements; and a workload-driven analysis
of when the extra complexity is worthwhile.

Prerequisites

Background in operating systems and concurrent programming. Familiarity with C++ and performance
profiling tools (perf, numactl) expected. NUMA-specific experience helpful but not required.
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