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ÅMake KNL run my code faster!

ÅVectorization

ÅCache blocking

Å--exclusive

Outline



© 2019 Cray Inc.

ÅMany KNL-specific optimizations involve MCDRAM in ñFlatò mode

ÅSince Cori uses ñcacheò mode, these optimizations generally do not apply

ÅIf application can strong scale efficiently, can use enough nodes such that the 
memory footprint/node is less than 16 GB and fit into MCDRAM

ÅKNL is an x86 processor, thus many of the things you would do for any x86 
processor will apply 

Åi.e., work done to improve KNL performance will generally improve 
performance on other modern processors as well

Optimizing for Intel Xeon Phi Knights Landing
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ÅStrengths

ÅMCDRAM memory bandwidth

ÅEffectively a large L3 in ñcacheò mode (no dedicated L3 on KNL)

ÅLarger L2 per core (1 MB / 2-core tile)

ÅAVX512 vectors

ÅAllows more operations per cycle than previous generations of processors

ÅWeaknesses

ÅClock GHz

ÅAffects scalar operations

ÅOptimization strategy

ÅVectorize and/or cache block important kernels
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KNL strengths and weaknesses
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But first, a note about affinityé
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The following NERSC slides 
stolen from Helen.  Thanks Helen!
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ÅXTHI is a very useful application that will tell you whether or not you are getting 
the expected placement behavior.

Åhttps://github.com/olcf/XC30-Training/blob/master/affinity/Xthi.c

ÅDifferent compilers and MPI stacks have different affinity rules

Åi.e., what works for Intel likely will not work for Cray or GNU

ÅReplace the call to your application binary to the xthi binary in your srun line to 
check affinity.

ÅCan do this at any scale, but itôs best to change the number of PEs to use a 
single node to avoid confusion of the output.
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xthi.c

https://github.com/olcf/XC30-Training/blob/master/affinity/Xthi.c
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ÅVerify with XTHI before running your code!


