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In order to improve the efficiency of a virtualized environment, which is
the basis of today"s cloud services, we have realized/proposed: a) a power-performance modeling
strategy for parallel applications and its implementation on a software framework, b) a task sharing

method between a small-size edge device and a large server for an efficient deep-learning
processing (both of learning and inference), and c) a management method and interface for
power-performance control requests from multiple virtual machines to control an actual hardware
appropriately and safely. With these achievements and proposals, it is possible to make cloud
systems more efficient easily.
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Performance/Power Models of NPB Applications

BT cG EP FT
12 1.2 1.2 12
1 1 1 1
Y o8 08 0.8 08
o 0.6 0.6 0.6 0.6
g 04 0.4 04 0.4
= 0.2 0.2 0.2 0.2
o 0 0 0 0
3 40 60 80 100 120 140 40 60 80 100 120 140 40 60 80 100 120 140 40 60 80 100 120 140
o
[5}
; 1 1] MG P
f_ﬂ 12 12 12 12
(] 1 1 1 1
@ g 08 08 08
0.6 0.6 0.6 0.6
04 04 0.4 0.4
0.2 0.2 0.2 0.2
0 0 0 0
40 60 80 100 120 140 40 60 80 100 120 140 40 60 80 100 120 140 40 60 80 100 120 140
Power COnSUmptiOn Linear Model Ssgmsnled Model
[1]
Errorswith Estimated Power Caps for Errorswith Estimated Power Caps for
Relative Performance of 50% Relative Performance of 80%
0.4 0.4
»
g 0.3 ____\/_,.—f—/ 0.3
& 0.2 0.2
0.1 \/\/-/\/ 0.1 '———O\__/"/
0 0 ——— e —
BT CG EP FT IS LU MG SP BT CG EP FT IS LU MG SP
Benchmarks Linear Model Segmented Model
11
50[%] 80[%]
50[%] 3
CPU  FPGA
FPGA
[3]
FPGA
Virtualized Cloud
Servers
FPGA
Edge Device with FPGA
Network
Training Results / Optimized Network I[;? CPU FPGA
N ./
Sensing Data
2]
FPGA

[31



OpenStack Qemu
KVM

0S

rget App.
0S T\
Application Analysis
0S Power/Performance Modeling
0S 0S
0S
0S
Power Managemen
— Decision |
0S

l Power Control

DVFS
Power Gating

Physical Hardware
((cru ] ([ cru ]

[31

[1] Yuan He, Yasutaka Wada, Guangin Pan, and Masaaki Kondo, "Simple DSL for Power-Performance
Modeling with Segmented Linear Models™, Proc. of the 48th International Conference on
Parallel Processing (1CPP2019), Aug., 2019.

[2] , . , "FPGA CNN

82 , 1J-02, Mar., 2020.

[3] Yasutaka Wada, Ken®"ya Onai, and Musashi Aoto, "Towards Energy-Efficient Neural Network
Training on the Cloud for Effective Inference on loT/Edge Devices", Proc. of Asia Pacific
Conference on Robot loT System Development and Platform 2019 (APRIS2019), Work-In-
Progress Paper, Nov., 2019.



13 4 8

FPGA CNN

82

2020

Musashi Aoto, Moe Mitsugi, Takumi Momose, Yasutaka Wada

Towards the Improvement of Training Efficiency and Image Recognition Accuracy for an FPGA Controlled Mini-Car by Offloading
Neural Network Training

2019 International Conference on Field-Programmable Technology (ICFPT)

2019

Yasutaka Wada, Musashi Aoto, Ken®ya Onai

Towards Energy-Efficient Neural Network Training on the Cloud for Effective Inference on loT/Edge Devices

Asia Pacific Conference on Robot loT System Development and Platform (APRIS2019)

2019

FPGA

RECONF

2019




Yuan He, Yasutaka Wada, Guangin Pan, Masaaki Kondo

Simple DSL for Power-Performance Modeling with Segmented Linear Models

48th International Conference on Parallel Processing (I1CPP2019)

2019

Musashi Aoto, Shoya Hirukawa, Kazutaka Maruyama, Yasutaka Wada

An FPGA based Autonomous Driving Car Design using Multiple Simple Neural Networks for Decision Making

The 10th International Symposium on Highly Efficient Accelerators and Reconfigurable Technologies (HEART 2019)

2019

Yasutaka Wada

Software-Based Resource Management Techniques for Computer Systems of Various Scales

International Conference on Soft Computing and Machine Learning (SCML2019)

2019

2020




IMSI

2019

Yasutaka Wada

Parallel Processing and Parallelizing Compilation Technique for "Green Computing"

The First International Colloquium of Mexican and Japanese Studies

2018

Musashi Aoto, Yousuke Numata, Yasutaka Wada

Development of an FPGA controlled "Mini-Car" toward Autonomous Driving

The 2018 International Conference on Field-Programmable Technology

2018

Yasutaka Wada, Daisuke Ogawa, Kanji Otsuka, Yoichi Sato

Toward Software-Hardware Cooperative Systems for Energy Efficiency with Virtualization Platforms

Exhibition, The International Conference for High Performance Computing, Networking, Storage, and Analysis (SC18)

2018




In-Situ Visualization

80

2018

the School of Information Science and Engineering,
Shenyang University of Technology Associate Professor

(HE Yuan)




