
1 www.prace-ri.eu6th EasyBuild User Meeting (EUM'21) Jan 25-29 2021  

PRACE-6IP

WP7.4B  BPG development activity

University of Oslo / Sigma2

Ole W. Saastad, Dr. Scient. 



2 www.prace-ri.eu6th EasyBuild User Meeting (EUM'21) Jan 25-29 2021  

Overview – what is PRACE ?

▶ Partnership for Advanced Computing in Europe

 The mission of PRACE is to enable high-impact scientific 
discovery and engineering research and development across all 
disciplines to enhance European competitiveness for the benefit of 
society. PRACE seeks to realise this mission by offering world 
class computing and data management resources and services 
through a peer review process.
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What can PRACE offer ?

▶ Research Infrastructure

▶ PRACE HPC Access

▶ Training and Education

▶ HPC Market Surveillance
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What can PRACE offer ?

▶ Reaseach infrastructure

 PRACE is established as an international not-for-profit association 
(aisbl) with its seat in Brussels. It has 26 member countries whose 
representative organisations create a pan-European 
supercomputing infrastructure, providing access to computing and 
data management resources and services for large-scale scientific 
and engineering applications at the highest performance level. 



5 www.prace-ri.eu6th EasyBuild User Meeting (EUM'21) Jan 25-29 2021  

What can PRACE offer ?

▶ PRACE HPC Access

 PRACE systems are available to scientists and researchers from 
academia and industry from around the world.

 Preparatory Access 
 SME HPC Adoption Programme in Europe (SHAPE)
 Distributed European Computing Initiative (DECI) 
 Project Access - researchers and research groups  
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What can PRACE offer ?

▶ Training and Education

 PRACE has an extensive education and training effort for effective 
use of the RI through seasonal schools, workshops and scientific 
and industrial seminars throughout Europe. 

 Seasonal Schools target broad HPC audiences, whereas 
workshops are focused on particular technologies, tools or 
disciplines or research areas. 
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What can PRACE offer ?

▶ HPC Market Surveillance

 PRACE undertakes software and hardware technology initiatives 
with the goal of preparing for changes in technologies used in the 
Research Infrastructure and provide the proper tools, education 
and training for the user communities to adapt to those changes.
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Work Package 7 – Applications Enabling 
and Support   

▶ Applications Enabling Services for Preparatory Access

▶ DECI Management and Applications Porting

▶ Benchmarks Unified European Applications Benchmark Suite (UEABS)

▶ Best Practice Guides

▶ Enhancing the High Level Support Teams
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Task 7.4 Supporting European HPC Researchers 

 One/two BPG should be published within a year

Previous PRACE WP7 BPGs

1. Deep Learning, February 2019 PRACE 5IP

2. Modern Interconnects, February 2019 PRACE 5IP

3. ARM64, February 2019 PRACE 5IP

4. Parallel I/O, February 2019 PRACE 5IP

5. AMD EPYC, February 2019 PRACE 5IP

6. HPC for Data Science on the Cray Urika, January 2019 PRACE 5IP

7. Intel Xeon Phi, January 2017 PRACE 4IP  (Update 3IP)

8. Haswell/Broadwell, January 2017 PRACE 4IP

9. GPGPU, January 2017 PRACE 4IP (Update 3IP)

10. Knights Landing, January 2017 PRACE 4IP
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Best Practice 
Guides 
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Relevant BPGs – x86-64 & ARM  

▶ Haswell/Broadwell, January 2017

▶ Knights Landing, January 2017

▶ ARM64, February 2019

▶ AMD EPYC, February 2019

▶ Modern Processors (Skylake, Rome, ARM), November 2020

▶ Some overlap, but different topics covered differently in each guide.
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BPG – 
a mixture of a:

- reference guide

- field guide
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Relevant BPGs – Knights Landing  

▶ High Bandwidth memory

 Relevant in the future, systems might have HBM2

▶ Many memory models

 How do configure HBM2
 NUMA banks ? - leave the OS & users to deal with it ?
 Last level cache
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Relevant BPGs – x86-64 Intel/AMD  

▶ Haswell/Broadwell, AMD EPYC, Modern Processors (Skylake, Rome)

▶ Architectures, system design, instruction set

▶ Memory design

▶ Compiler and libraries

▶ Tuning tools (X11 and command line)

▶ Debuggers (X11 and command line)

▶ Access to European systems
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BPGs – Modern processors – AMD  
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BPGs – Modern processors
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BPGs – KNL – HBM / modes
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BPG – KNL – HBM as cache penalty 
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BPGs – ARM – Interconnect RoCE  
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BPG - Modern processors – AMD  
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BPG – Modern processors – AMD    
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BPG – Modern processors – AMD  
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BPG – Modern processors – AMD  

If the main() is compiled with -xAVX2 a test refuse to run in AMD, compile all functions
with -xAVX2 and main() with -xcore-avx2. Some test gave better performance using -xAVX2.
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BPGs – Modern processors – Intel 
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BPGs – Modern processors – AMD   
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BPGs – Modern processors – AMD    

https://documentation.sigma2.no/code_development/building.html#performance-libraries
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Next update of the BPG
Research have discovered that MKL call a function called 
mkl_serv_intel_cpu_true() to check the current CPU.The function is simply:

int mkl_serv_intel_cpu_true() {
  return 1;
}

Compiling this file into a shared library using the following command: 
gcc -shared -fPIC -o libfakeintel.so fakeintel.c

To put the new shared library first in the search path we can use a preload 
environment variable: 
export LD_PRELOAD=<path to lib> 

https://documentation.sigma2.no/code_development/building.html#performance-libraries
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BPGs – Modern processors – Intel 
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BPGs – Modern processors – AMD    
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BPG – ARM perf-reports 
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BPGs – Intel tuning tools  
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BPGs – Intel tuning tools, CLI   
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BPGs – Modern processors – EU systems 
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European systems – covered i BPG  
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THANK YOU FOR YOUR 
ATTENTION

www.prace-ri.eu
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