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CENTRAL QUESTION

GCN on Graph Structured Data:
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METHODOLOGY

e Train sub-GCNs independently in parallel

* Disjointly partition model parameters into several sub-GCNs

e Aggregate parameters into global model after several training iterations

Algorithm 1 GIST Algorithm

Parameters: 7' synchronization iterations, m sub-GCNs
¢ local iterations, c clusters, G training graph.
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-) : perform graph partitioning (METIS)
-) : divide GCN into disjoint Sub-GCNs
-) : perform independent training

-) : copy sub-GCN parameters into model
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Our proposal: a novel distributed train-
ing framework for large-scale GCNss.

DESIGN ABLATION

Selective Partitioning of Hidden Layers

# Sub-GCNs
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Combining GIST with LADIES

GIST + LADIES
F1 Score
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2 89.29
4 88.42
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LARGE SCALE EXPERIMENTS

end for
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ULTRA WIDE GCN: GRAPHSAGE+AMAZON2M
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F1 Score (Time)
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89.38 (1.81hr)
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90.09 (1.70hr)
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88.31 (1.20hr)

OOM
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88.89 (1.39hr)
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89.73 (2.32hr)
87.79 (1.56hr)
85.30 (1.37hr)
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89.77 (3.00hr)
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91.02 (14.20hr)
90.36 (2.77hr)
88.50 (1.65hr)
86.60 (1.55hr)
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Reddit Dataset Amazon2M Dataset
L m GraphSAGE GAT GraphSAGE (d; = 400) GraphSAGE (d; = 4096)
F1 Time Speedup F1 Time  Speedup F1 Time  Speedup F1 Time Speedup
2 - 96.09 105.78s  1.00x 89.57 1.19hr 1.00X 8990 1.81hr 1.00X 91.25  5.17hr 1.00x
2 9640 70.29s 1.50x 90.28 0.58hr  2.05X 88.36 1.25hr (1.45x) 90.70  1.70hr 3.05 X
4 96.16 68.88s 1.54 % 90.02 0.31hr 3.86X 86.33 1.11hr (1.63%x) 8949 1.13hr (4.57X%)
8 9546  76.68s 1.38% 89.01 O0.18hr 6.70X 8473 1.13hr (1.61x) 88.86 1.1lhr (4.65X%)
3 - 9632 118.37s 1.00x 89.25 2.0lhr 1.00X 90.36 2.32hr 1.00X 91.51  9.52hr 1.00x
2 9636  80.46s 1.47x 89.63 0.95hr 2.11x 88.59 1.56hr (1.49%x) 91.12 2.12hr 4.49 X
4 95776  78.74s 1.50x 88.82 0.48hr 4.19X 8646 1.37hr (1.70x) 89.21 142hr (6.72X%)
8 9439 8854s (1.34x) 70.38 0.26hr (7.67x) 8476 137hr (1.69%x) 86.97 134hr (7.12X%)
4 - 9632 120.74s  1.00x 88.36 2.77hr  1.00X 9040 3.00hr 1.00x 91.61 14.20hr 1.00X
2  96.01 91.75s 1.32x 8797 131hr 2.11X 88.56 1.79hr (1.68x) 91.02 2.77hr 5.13 X
4 9521 7874s (1.53x) 7842 0.66hr (4.21x) 87.53 1.58hr (1.90x) 89.07 1.65hr (8.58X%)
8 9275 88.71s (1.36x) 66.30 0.35hr (7.90x) 85.32 1.56hr (1.93x) 87.53 1.55hr (9.13%)




