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†https://www.riken.jp/en/news_pubs/news/2020/20200623_1/
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�	���������1: Footprint-Aware Power 
Capping [E. Arima+ISC’20]  
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�	���������1: Footprint-Aware Power 
Capping [E. Arima+ISC’20] 

����	: 
• K3JQ5�K��<I0OD�	�F=0	����2�/�AM($)- �;���
• ?7F=0�6
��JQ5�K��<I0
�#&%���&+�',���G.(:PH($*
9@EC>N8�JQ5�K�<I0�*!)"'��B�)

����: ��<I�JQ5�K��1M������4L
Given   Kernel, Inputs, Psum (⟹ F, Psum)
Max   Obj(P, F)

s.t. Σ Px ≤ Psum
Px ∈ SPx (x = cpu, mem1, …)

Kernel: target kernel region
Inputs: inputs for the app = (arg1, arg2, …)
F: app feature parameters (e.g., F/B rate)

Psum: given total power budget [W]
P: power allocations = (Pcpu, Pmem1, …)
SPx: Set of power caps for component x
(e.g., ={20, 30, 40})

Obj(P, F): objective function 

Offline Online
Kerneli, Inputs, Psum

Obtain dynamic info (Fdy)e.g., footprint size (Ffs)
Fdy

Determine and set power
allocations (P)

Execute kerneli

Collect kernel statistics 
(Fprof) when profile run

Benchmarks = {B1, B2, ...}
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• Evaluation of Power Controls on Supercomputer Fugaku [Y. 

Kodama+EEHPC@CLUSTER’20]
• [5�UA	����A64FX$*����TfJ?:W�2]"�!-
G�a��Z2
• Eco mode: \VFHS1C8�da�J>
�Tf�b��
• Boost mode: VBEXH;�T,�N3	��Tf�/�6��KW�@G
• Core retention: da
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A64FX†
†https://www.nextplatform.com/2019/11/13/a64fx-arm-chip-gets-a-big-push-from-cray/ 6
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Staging [E. Arima+ISC’20]
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1: Pattern-Aware 
Staging [E. Arima+ISC’20]
����	: 9���"�S4��+-�5M�I0(�*$�'���>K.1)

• Sampling: Helper Threading [e.g., M. Kamruzzaman+ ASPLOS’11, J. Lee+ TPDS’09]�,V�
�
%&(�������*�@LAT

• Characterization: Bloom Filter�:���3WJ!� <E�V�
����$ �*?R
• Decision: !� �K�	���
���B6?R82�9�OH

����: U��HPC��#)�P/��Q71.9N�=F�3N�CM;B�GD
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†https://pcper.com/2008/08/inside-the-nehalem-intels-new-core-i7-microarchitecture/ 9
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• Eishi Arima, Toshihiro Hanawa, Carsten Trinitis, Martin Schulz "Footprint-Aware 
Power Capping for Hybrid Memory Based Systems” In Proceedings of ISC High 
Performance, pp.347--369, Jun. (2020) Youtube

• Yuetsu Kodama, Tetsuya Odajima, Eishi Arima, and Mitsuhisa Sato "Evaluation of 
Power Controls on Supercomputer Fugaku” In Proceedings of CLUSTER (EEHPC 
volume), pp.xx--xx, Sep. (2020) Youtube

• Eishi Arima, Martin Schulz "Pattern-Aware Staging for Hybrid Memory Systems” In 
Proceedings of ISC High Performance, pp.474--495, Jun. (2020) Youtube

• Eishi Arima "Classification-Based Unified Cache Replacement via Partitioned Victim 
Address History” In Proceedings of DSD, pp.101--108, Aug. (2020)

�����
����	���: https://www.cspp.cc.u-tokyo.ac.jp/arima/index-e.html
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https://www.youtube.com/watch?v=BETaZ83eV4U
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjp1-bp2ZLsAhXWEqYKHWxDBO4QtwIwAHoECAEQAg&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DSf51s9kr0Ls&usg=AOvVaw2zMGlWeyxsEkrva0xz-wJK
https://www.youtube.com/watch?v=G9Ndx3bLWlw
https://www.cspp.cc.u-tokyo.ac.jp/arima/index-e.html

