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Overview

Conclusion

• 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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Network Structure

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

• If you cannot, Layered Butterfly provides flat 
performance. ½ 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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Gradient Exchange Methods
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Clos Network[2]: implementations of Fat Tree
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Parameter
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1)	gradient

2)	Aggregation

3)	Aggregated
Gradient

1)	gradient
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Direct Exchange [3]
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Layered Butterfly

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, ½, 1
• Network Bandwidth: 1GBytes/s , 4GBytes/s
• Switch latency 0.2μs, 1μs
• Parameter Server: 1/8 of nodes are used for PS

Setup
Experiments and Results

2-Layered: 2048 nodes
4GBytes/s, 0.2μs

3-Layered: 1024nodes
4GBytes/s, 0.2μs

3-Layered: 1024nodes
1GBytes/s, 0.2μs

3-Layered: 1024nodes
4GBytes/s, 0.2μs
Enlarged

• Link speed linearly 
affects the exchange 
speed.

• Bisection Ratio affects 
gradient exchange time

• BF, Layered is not 
affected

• Network configuration 
(2 /3 Layered) does not 
affect much for the 
performance.

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

Via Parameter Server


