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Bob Parmo, Nita Patel, Alexandra Posoldova, Farzin Shadpour, Marina Ruggier, Sohaib Qamar Sheikh,

Tomy Sebastian, Saurabh Sinha, Vesna Sossi Luka Strezoski, Viadimir Terzia, Michelle Tubb, Gordana Velikic,

John Verboncoour, Irene Pazos Viana, Jeff Voas, Rod Waterhouse, and Gerd Zellweger:
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Comparing 2024 Technology Predictions, Clusters

PREDICTION: Tech. Development in 2024 (xaxis) vs Impact to Humanity (yaxis)
(size of bubble proportional to relative market adoption)
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Impact on humanity higher
than chance of tech success
(worth investing in)
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https://lwww8.cao.go.jp/cstp/english/moonshot/sub3_en.html

£ Cabinet Office AIREC (Al-driven Robot for Embrace and Care) Led by Prof. Sugano

47 MOONSHOT Supported by Japanese Government"Moonshot” Project from 2020

ESEARCH & DEVELOPMENT PROGRAM

caring sick persons

helping house business
helping remote diagnosis

Universal Smart Robot cares Family's
Life-time from baby shitting to elderly| _
care as a Family member.

caring elderly persons caringchildren ~ house keeping
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ly/ @ Engine Control by multicore with Denso
Though so far parallel processing of the engine control on
multicore has been very difficult, Denso and Waseda succeeded
1.95 times speedup on 2core V850 multicore processor.
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{51 : ARM,IBM Power,Renesas RH850, Infineon,SPARC,RISC V

Launched September 14, 2021
64-bit Designed by Apple Inc.
‘21:) g‘;ne 13" Common manufacturer(s) : TSMC

Max. CPU clock rate to 3.23 GHz in iPhone 13 Pro
Technology node: 5 nm

6 Cores: 2 “Avalanche“E1¥8EQ 7 & 4 ”Blizzard”E IR 7
Instruction set: A64, Transistors: 15 billion (15{&&)

S core GPU(s): Apple-designed GPU in iPhone 13

https://en.wikipedia.org/wiki/Apple A15

https://www.apple.com/jp/shop/buy-iphone

EEBTEE‘Z—I \—:ul: :L—'st zozoﬁﬁﬁ Mi520215F11 BETHRENo.1

| RIKEN Center for Computational Science,
Fujitsu (arm based processor)
Cores:7,299,072; Memory:4,866,048GB;
Processor:A64FX 48Cores, 2.2GHz
Interconnect: Tofu interconnect D

Linpack (Rmax)415,530 TFlop/s;
Theoretical Peak (Rpeak): 513PFLOPS
HPCG [TFlop/s]13,366.4; Power: 28.3MW

it m— = 4837 /Fv7.2.2GHz, 7 nm FinFET,
#7E30537, 28MW

ei.jp/fugaku/ ““https: //www r-ccs. rlken Jp/en/fugaku/about/ ?ﬁ = Eh”“i'ﬁ'é 51 't IE] 3? J/\ }f_‘i~ / J}
https://japanese.engadget.com/arm-super-computer-fugaku-top-500-034015910.html 2020356 H H# ;f_;'l

ps://tugaku




Automatic Power Reduction of OpenCV Face
Detection on big.LITTLE ARM Processor

6

4.9w

-67% (1/3)

3PE 3PE
W/0 Power Control W/ Power Control

e ODROID-XU3 =Cortex-A7 mCortex-Al5

« Samsung Exynos 5422 Processor
« 4x Cortex-A15 2.0GHz, 4x Cortex-A7 1.4GHz big.LITTLE Architecture

- 2GB LPDDR3 RAM Frequency can be changed by each
cluster unit

Power Consumption [W]
o — N w B (&7 ]




Automatic Power Reuction on Intel Haswell

H. 264deooder & Optical Flow (3cores)

H81M-A, Intel Corei7 4770k

Processor

O F | Quad core, 3.5GHz~0.8GHz
el I CENEE] = . 1 2
1 core ]2 cores 41_983 cores
36.59

e 29.67 ~ o 29.29
£30.00 71%)/"
£25.00 - 90\/k
2 =57.9% \
g 20.00 2/517.37 4
g 15.00 ‘%7' :
3 . 1 12.21
$10.00 /3) 9.60
gp 5.00 I
:% 0.00 1 2 3 1 2 3 1 2 3 1 2 3

without power control| with power control |without power control| with power control

H.264 Optical flow

Power for 3cores was reduced to 1/3~1/4 against without software power control

Power for 3cores was reduced to 2/5~1/3 against ordinary 1core execution



Performance of METI/NEDO APC Compiler on

IBM pSeries690 16 Processors High-end Server
« IBM XL Fortran for AIX Version 8.1

—  Sequential execution :-05 -qarch=pwr4

— Automatic loop 1leli :-05 -gsmp: q

— OSCAR compiler -05 -gsmp=noauto qa.rch pwréd
(schor -04 -gstrict)

IR

A

120
XL Fortan(mex)

BARC(max)
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Speedup ratio
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4 core multicore RP1 (2007) 8 core multicore RP2 (2008)
and 15 core Heterogeneous multicore RPX (2010)
developed in NEDO Projects with Hitachi and Renesas
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Speedups & Power Reduction on RP-X Heterogeneous Multicore with 8 CPUs and 4 DRPs

33 Times Speedup Using OSCAR Compiler and APTon  Power Reduction in a real-time execution controlled
Renesas RP-X with 8 CPUs & 4 DRP Accelerators by OSCAR Compiler and OSCAR APl on RP-X
(Opica it e By (Optical Flow with a hand-tuned library)

With Power Reduction
by OSCAR Compiler

B HE Sl
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Without Power Reduction
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70% of power reduction
Average:0.54[W]
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j Engine Control by multicore with Denso  Automatic Parallelization of an Engine Control
Though so far parallel processing o the engine control on C Program with 400 thousands lines on

multicore has been very difficult, Denso and Waseda succeeded AUTOSAR on 2 cores of Infineon AURIX TC277
1.95 times speedup on 2core V850 multcore processor,

. . . . EARAROTL U HBNRE T /237 S WRRRE T
110 Times Speedup against the Sequential Processing for | e P | Ll e giniyl i A it

GMS Earthquake Wave Propagation Simulation on

Hitachi SR16000
(Power7 Based 128 Core Linux SMP) wcpc2015
£

I Proposed method —Proposed method (Speed Up Ratio)

Infineon AURIX

25000 A 10 . » Hard reakfimeautomobile m
2,704 ,% engine control by multicore - TCc277
L i i
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Y 0 8 Vilonsof e o
) 9 41 Milons ofines C codes
715000 & ﬁ L:‘g.;] consisting conditional 1%
5 « i.’ branches and basic blocks
g Y
c 60 3 —
2 10000 3
3 o2
E 5000 ! gl mega'
L (OSCAR 1 Core execution 145500
0 -.Ell 2970 cyces - odes
% 4 thousand lines Doores
_ 0 -0 e L (OSCAR 2 Core vecuton(data mapped)
16400 cycles: MIG-16ms

First touch for distributed shared
memory and cache optimization over
loops are important for scalable speedup
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ISCA2025, June 21-25, 2025, Waseda University, Tokvo, Japan

AN General Co-Chairs: Jean-Luc Gaudiot (Prof. UCI) s s
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Technical Committee on Computer Architecture
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A Fine-grained Asynchronous Bulk Synchronous Parallelism Model for Large-scale Applications
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