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/Networks are the backbone of modern HPC systems. They serve as a critical piece of infrastructure, tying together applications, analytics, storage and visualization. Despite this importance, we have not fully \

explored how evolving communication paradigms and network design will impact scientific workloads. As networks expand in the race towards Exascale, we must reexamine this relationship, so that the community
better understands (1) characteristics and trends in HPC communication, (2) how to best design HPC networks and (3) opportunities in the future to save power or enhance the performance. My thesis is that | can
improve application performance and system power usage by gaining a detailed understanding of HPC communication on both the network endpoints and fabric; specifically, | address the problem of network-
induced memory contention, quantify the power/performance tradeoffs for dragonfly topologies in HPC networks, and increase the scalability/responsiveness of large-scale network monitoring. This
\gissertation highlights opportunities for improving network performance and power efficiency, while uncovering pitfalls (and mitigation strategies) brought about by shifting trends in HPC communication.
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Fig. 3: Normalized impact of NiMC on

single node runs.
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NiMC impacts many workloads, increasing at scale
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Monitoring Largescale Networks and
Modeling Data Aggregation

Stalled, Active and Idle:
Power and Perf. of Large Dragonfly Networks
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Least Squares regression of tree fanout provides greater accuracy than simple additive function of original LogP model




