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Outline

× Motivation, Goals, Audience, etcé

× Survey of multicore architectures

× Description of the Roofline model

× Introduction to Auto-tuning

× Application of the roofline to auto-tuned kernels

Á Example #1 - SpMV

Á Example #2 - LBMHD

× Conclusions
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Motivation

×Multicore guarantees neither good scalability

nor good (attained) performance 

×Performance and scalability can be extremely 
non-intuitive even to computer scientists

×Success of the multicore paradigm seems to be 
premised upon their programmability

×To that end, one must understand the limits to 
both scalability and efficiency.

- How can we empower programmers?
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Primary Focus

× Throughput-oriented kernels (rather than time)

× Our performance metrics are:

Gflop/s and % of peak (efficiency) 

for purposes of this talk, I will focus on memory-intensive 

64b floating-point SPMD kernels.

× Not focused on algorithmic innovation or

computational complexity
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Goals & Audience

×Goals for Roofline: 
Á Provide everyone (especially undergrads) with a graphical aid that 

provides: realistic expectations of performance and productivity

Á Show inherent hardware limitations for a given kernel

Á Show potential benefit and priority of optimizations

×Whoôs not the audience for the Roofline:
Á Not for those interested in fine tuning (+10%)

Á Not for those challenged by parallel kernel correctness
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Multicore SMPs

of Interest
(used throughout the rest of the talk)
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Multicore SMPs Used
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Multicore SMPs Used
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Multicore SMPs Used
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Multicore SMPs Used
(peak double precision flops)
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Multicore SMPs Used
(total DRAM bandwidth)
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Roofline models for 

multicore SMPs
(for memory-intensive double precision floating-point kernels)




