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Microarchitectures are becoming more and more complex
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How to optimize codes for these complex architectures?

A Performance engineeringencompasses the set of roles, skills, activities, practices, tools, and
deliverables applied at every phase of the systems development life cycle which ensures that a solutior
will be designed, implemented, and operationally supported to meet the fanctional requirements for
performance (such as throughput, latency, or memory usage).

A Manually profile codes andune them to the given architecture

A Requires highbgkilled performance engineers

A Need familiarity with U 6 A
NUMA (topology, bandwidths etc.) engineer!
Caches (associativity, sizes etc.)
Microarchitecture (number of outstanding loads etc.)

<title>code ninja</title>
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ScientificPerformanceEngineering
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Application Model
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A Automatic application modeling
for optimization and calesign

Calotoiuet al., SQ4
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A Used for
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Martinassoet al., SQ6
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A Detailed memory
architecture
models for
development

Ramos et al., IPDB3
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Modeling by example: KNL Architecture (mesh)
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KNL Architecture (all to all mode)
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KNL Architecture
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How much does this all matter?
What is the real cost of accessing cache?

What is the cost of accessing memory?
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Stepl: Understand corego-core transfersc MESIF cache coherence

Write back overhead

Location: onlyb-15% difference

Contention effects?

All values are medians withik0% of the95% nonparametric Cl, cf. TH, BBcientific Benchmarking of Parallel Computing Systea@®6



