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Agenda

= Advisor Roofline — Basic information
* How to generate a Roofline plot in a Cluster environment
* How to identify loops for optimization

= Advanced features
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Advisor Roofline — Basic Information
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What is a Roofline Chart?

= A Roofline Chart plots application performance against hardware limitations

* Where are the bottlenecks?

« How much performance is
being left on the table?

« What are the next steps?

= Values of Rooflines in
Intel® Advisor are measured

* Small benchmarks are run when
starting a Roofline Analysis
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Roofline first proposed by University of California at Berkeley:
Roofline: An Insightful Visual Performance Model for Multicore Architectures, 2009
Cache-aware variant proposed by University of Lisbon:
Cache-Aware Roofline Model: Upgrading the Loft, 2013
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https://people.eecs.berkeley.edu/~kubitron/cs252/handouts/papers/RooflineVyNoYellow.pdf
http://www.inesc-id.pt/ficheiros/publicacoes/9068.pdf
http://www.inesc-id.pt/ficheiros/publicacoes/9068.pdf
http://www.inesc-id.pt/ficheiros/publicacoes/9068.pdf

What is the Roofline Model?

Do you know how fast you should run?

Comes from Berkeley

Performance is limited by equations/implementation & code

generation/hardware

2 hardware limitations

= PEAK Flops
* PEAK Bandwidth

The application performance is bounded by hardware

specifications
Gflop/s= min {

Platform PEAK
Platform BW x Al

Arithmetic Intensity

_— (Flops/Bytes)
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DRAWING THE ROOFLINE
Defining the speed of light

Platform PEAK
Platform BW =x Al

Gflop/s= min {

1036
Gflops/s

2 sockets Intel® Xeon® Processor E5-2697 v2
Peak Flop = 1036 Gflop/s
Peak BW = 119 GB/s

Al [Flop/B]

8.7
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Ultimate Performance Limits

FLOPS
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Roofline Analysis
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Find Effective Optimization Strategies
Intel® Advisor - CPU Roofline

CPU Roofline Performance Insights

= Highlights poor performing loops Performance (GFLOPS) R [@ « + X © | Use SigleThreaded Roofs ® =
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= Suggests next optimization steps

intel.



Intel® Advisor Roofline
See how close you are to the system maximums (rooflines)
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How to Run Intel® Advisor — CPU Roofline

Run 2 collections - Use | MPI_GTOOL for adding advisor to MPI application
First Survey run will do time measurements with minimized overhead:

I MPI GTOOL=“advisor -collect=survey --project-dir=<my project _directory> :0”

Run the Trip Counts and FLOP data collection - use same project dir:

I MPI GTOOL= “advisor -collect=tripcounts --stacks --flop
--project-dir=<my_ project _directory> :0”

Generate a Roofline report:
advisor --report=roofline --project-dir=<my project _directory> \
--report-output=roofline.html

Open the generated roofline.html in a web browser to visualize CPU performance.
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How to make a snapshot

Results and source might be packed in a snapshot for transfer

advisor --snapshot --project-dir=<my project _directory>
--cache-sources --cache-binaries -- new _snapshot

This will generate a file: new _snapshot.advixeexpz

The snapshot can be used for later comparison or for downloading to your laptop
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(General Resources

Intel® Advisor
* Product page — overview, features, FAQs...

* Training materials — Cookbooks, User Guide,
Tutorials

= Support Forum

* Online Service Center - Secure Priority Support
* What's New?
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https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/advisor.html
https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/advisor.html
https://software.intel.com/content/www/us/en/develop/documentation/advisor-cookbook/top.html
https://software.intel.com/content/www/us/en/develop/documentation/advisor-user-guide/top.html
https://software.intel.com/content/www/us/en/develop/articles/advisor-tutorials.html
https://community.intel.com/t5/Analyzers/bd-p/analyzers
https://community.intel.com/t5/Analyzers/bd-p/analyzers
https://software.intel.com/content/www/us/en/develop/support/priority-support.html
https://software.intel.com/content/www/us/en/develop/support/priority-support.html
https://software.intel.com/content/www/us/en/develop/articles/intel-advisor-release-notes.html
https://software.intel.com/content/www/us/en/develop/articles/intel-advisor-release-notes.html

Notices & Disclaimers

Performance varies by use, configuration and other factors. Learn more on the Performance Index site.

Performance results are based on testing as of dates shown in configurations and may not reflect all
publicly available updates. See backup for configuration details. No product or component can be
absolutely secure. Results have been estimated or simulated.

Your costs and results may vary.

Intel technologies may require enabled hardware, software or service activation.

Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.
All product plans and roadmaps are subject to change without notice.

Code names are used by Intel to identify products, technologies, or services that are in development and
not publicly available. These are not "commercial" names and not intended to function as trademarks.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its
subsidiaries. Other names and brands may be claimed as the property of others.

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors.
These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or
effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for
use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the
applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this notice.

Notice revision #20110804
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https://software.intel.com/en-us/articles/optimization-notice
https://edc.intel.com/content/www/us/en/products/performance/benchmarks/overview/

Intel.
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