How Much Should We Invest for Network Facility:

Quantitative Analysis on Network 'Fatness' and Machine Learning Performance
Duo ZHANG, Mingxi LI (Univ. Tsukuba), Yusuke Tainimura, Hidemoto Nakada (Al Research Center, AIST)

Overview

* In HPC area, bi-section bandwidth is considered
to be important, since some application is quite
sensitive to it.

* QUESTION:

Do we also need to pay extra money for bi-section
bandwidth for distributed machine learning?

» Contribution:

Quantitative simulation using SimGrid [1]
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Experiments and Results
Setup

Measure time to exchange gradients once.
« Size of gradients: 1GBytes = 32bit x 256M

* 2 Layered: 128, 512, 2048 nodes

« 3 Layered: 256, 1204 nodes

- Bisection Ratio: 1/16, 1/8, 1/4, ¥, 1

» Network Bandwidth: 1GBytes/s , 4GBytes/s

» Switch latency 0.2us, 1us

« Parameter Server: 1/8 of nodes are used for PS
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Conclusion

« If you can afford 'full-bisection' (ratio = 1.0), Flat
Butterfly is the best.

« If you cannot, Layered Butterfly provides flat
performance. 72 and 1/16 are the same.

* Avoid using Parameter Server.

* Link speed is crucial. it make sense to pay more for
faster link, such as 100GB infiniband.
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Enlarged

« Flat Butterfly is faster
than Layered Butterfly
when the bi-section ratio
is one.
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