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Problem Statement

* Predict time to solution for operational systems
* Performance predictions are inaccurate when
machine utilization is high
* Support co-design of network interconnects, topology
and applications at scale
* Optimize performance-per-price-point

Tools and Techniques

* Congestion patterns from GPCNeT (NERSC) [1]
* Caliper (LLNL) to capture application behavior
* Memory subsystem and communication benchmarks
* Stream
* LMbench
* Intel MPI Benchmarks
* SST Core and SST Elements 9.0 for simulating the
network stack [2]
* Rebuild combine communication patterns in Ember
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Fig 1: Contention induced by multiple applications communications patterns.
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* Congestion has detrimental effects on collective

operations.
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Fig 3: Simulated All Reduce (128 Nodes) times with varying congestion message size.

 Ternary plots provide a information rich graphic
showing where switch ports spent their time [3]

* Below we have 4 motifs contending for the network
with different congestion message sizes
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Fig 4: Ternary plots showing effect on network ports for 1K (left) and 64K (right) congestion message sizes; level
0 switch ports orange, level 1 switch ports green and level 2 switch ports blue

Tab 1: Average Time switch ports spent in the different states.

Idle
64K 1K
11.11% 2.78%

Active Stalled
64K 1K

86.11% 11.11%

Switch 1K
Level 2 86.11%

64K
2.78%

Future Work and Extensions

We look to:
* Validate congestion modeling against representative
systems
* Simulate congestion management techniques
* Model and simulate more systems and software
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