
Part II: Vectorisation



MOTIVATION

Graph processing - Irregular, data-dependent memory accesses 
Vectorization a.k.a. Single Instruction Multiple Data (SIMD) parallelism

Push vs pull – open question which one to use
Require vectorized push and pull style traversal; no generic solution for push in literature

1. CleanCut: conflict-free and load-balanced partitions

2. VectorFast: compact graph representation to ease memory pressure
Fast-forwarding for frontiers or convergence optimization

3. Graptor Domain-Specific Language (DSL) and Compiler
Ease of use (e.g., auto-vectorization) and efficiency (compiler optimizations)

H. Vandierendonck, “Graptor: Efficient Pull and Push Style Vectorized Graph Processing”, ICS’20.
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Adjacency matrix Compressed Sparse (scalar) Padded Compressed Sparse
Padding ensures alignment
L-to-1 reductions required

Colors show distinct vector lanes
Assuming L=4 lanes

Ghost cell in index array shows
number of edges

12 vertices -> 12x12 matrix
31 edges -> 31 non-zero elements
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Data-Parallel Vectorization SELL-C-sigma
Lanes process distinct neighbor lists
Many disabled lanes

Apply degree sorting [Kreutzer SIAM’14]
Load imbalance for power-law graphs [Besta IPDPS’17]



BACKGROUND: GRAPH DATA 
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SELL-C-Sigma [Kreutzer SIAM’14]
Load imbalance for power-law graphs [Besta
IPDPS’17]
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Load imbalance:
20 vs 11 edges
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For each edge u → v:
new_pr[v] += old_pr[u]/deg[u];
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