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Byfl

Current software performance 
tools can say only how well an 
application runs on today’s
hardware

Identifying fundamental 
application characteristics, as 
separate from performance 
artifacts, can lead to invaluable 
insight

Application readiness for 
exascale computing

UNCLASSIFIED

UNCLASSIFIED

“Software performance counters”

Point of Contact: Scott Pakin, Computer, 
Computational, and Statistical Sciences 
Division, 505-667-5568, pakin@lanl.gov

New features

ANTICIPATED IMPACT

PATH FORWARD

DESCRIPTIONBACKGROUND & MOTIVATION

INNOVATION

TRL 4. Component Prototypes Tested in a 
Controlled Environment
Byfl has been tested on a few large applications

Hardware-Independent Application Characterization

LA-UR/CP #####

• Will your application run well on 
emerging architectures?

• What are the performance 
bottlenecks likely to be?

App Future 
CPU ?

• Trends in emerging architectures 
are becoming apparent

• For example, high arithmetic 
intensity, substantial operation 
independence, minimal control 
logic, and small working-set sizes 
are likely to be fast

• Can we automatically identify 
where an application does and 
does not exhibit those features?

• Analogous to hardware performance counters
• Not limited to counters provided by the 

hardware and not limited to scalar counters 
(e.g., some data is collected in histograms)

• Instrument application at compile time but 
gather and report data at run time

• Tool sees compiler’s abstract view of 
execution and canonical hardware model but 
has access to run-time data dependencies

• Determine which functions will 
need rethinking to exploit CPUs 
with high data parallelism but 
small per-core caches

App Byfl

Address
issues

• Based on feedback from initial 
users as to questions they’d like 
Byfl to answer

• Branch divergence, strided data 
accesses, branch predictability

• Run-time speed improvements

Potential end users
• Computational scientists
• Code performance specialists
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