CX7 L — /L 7 71 &
77— 3 VR

=Y SH=1PY

B R ER MR v X —

BEAWMTERY 7 b THEERMNI= Y b
EENEXTBIEZA 77 UWGY =& — - Ry FT—oWGH T —& —

2025%F9H3H
2525[8] High Performance Computing Physics (HPC-Phys) f#5&%



=AEID

RALFYPEF
512QCD

N4 vEF>oabar (DESY)
« 2005 - 2008
— L = VATV KF
(aefggtDe)d « 2008 — 2010
N
« 2010 - 2011

BT PR
. 2011 -

QCDvY 7 b
7 7R

PostK
(FS2020)

/3 B,
EH, YR—k

w User support
User support with Al

m Cl/CD/CB/CE/CO



CX7 L —LT—7 &l&

)T bz T O T L — 3y /TUNY —/F70
(C/CD7I/ L) —0)y 7 by 7HREAESR L TR
o MEEEHINY F~v—72 (CB)
o MRERYSE(M/ (EREHEE/ 7 4« — K /Ny & (CE/CF)
. MREER BB/ 581, (CO/CE)




&8 Cl/CD72 1T TIZHPCIZIZANT72 7

« 5B, V7 bz THAHEICEWNTCI/CDIEF—MEIIZE>TWS, LA L. .
« HEEF v 7 HAREIL TFEICAHYAD
« & T RILF—DEENRE

Test Deploy ‘

’ c I I |
c I I |
COde / i c | I | | | |
c I | |

Performance check 4

Cl/CD
Apps, Libs, Tools
(automated)

Build




WMHLHYICMERE > =80 5 I F

Continuous

Estimation/Evaluation/Feedback

Continuous Continuous

benchmarking optimization

Continuous performance layer R /

E———

Tt MEERER L B BB OBIR T 0 — ITHAAE




AR IZ 1 BE 2 260 A HFE D[R]

e The 2nd “FugakuNEXT” Appllcatlon Seminar /5 2 [A] | E&
NEXT| 77U —> 3>t I+ —, Julyl7,2025T4 DDJRE]
%m,itto%@%@X74#%$%&®z74h@&—u
EMLTEHEZTET,

* Principle 1: Meaningful & Validated Performance Measurement
e Principle 2: Continuous Performance Monitoring & Feedback

e Principle 3: Continuous Optimization

« Principle 4: Open, Flexible, and Sustainable Integration

ICE AEFEBELICOVTIEWS DA ELALINTWLWET,



=
==

ENEXTRIFCX 7 L — LT —7

ZL DT TYUr— 3 AESINTE S
c ENBEYV T MY T HESINTE BEEA
s VIR =0
o sshNGI#E
e V—RXOA—KFRDOFITELIFEL T, EILRBFARAETZI7AILEA Ty T
« ¥ .
Ny F<v— 7 EEZ NFH
e IENBEHICHIGL BN B
S BEHETE
« EENEXTHE TMHREHT Y —IL GBRF. =438, NVIDIA)
O—RK~vw >/

2 18R : 2025598
(BB 2 B : MeEEERE DM/ Emb. ER? ?)
(B3R : £EFRANC K 2 EE8I®EL. EFER? ?7)



(

_public severs N7 7R N—=T 2 /sshiip

OSS Apps [ Closed-source Apps %
()

github.com, gitlab.com local severs, private repo

77Y

BEITIGCTHREHEEE U A
FUH— k=2
N F v — 2 #HBIFUUID

Benchkit
(/ABdRepo)

IR > F v — 27 (CB) &R
ERRTAV 7Y —N"7 077 LDOEE

Cl/CD/NA T ZA VAT T UxY—N"TRYyFT—27F

AT AV EER. FRXAT T4 B —AT
O—FZELFRT Vv, BERZPOSTEHEROBED
json, M7 O7 74 T DT —Ktgz)

RNy Fv— IR
UUID TR

S ENEXTE T
CX7 L —L7— 2738k

€0, kg (202598 H1C
a

Cl/CD/CB/CE/,,,:CXZL—LT—2

M BT HETTILY L%
EREE ST A E TS
(GENED) SeRSSENNEE D

Benchest
(3E2 BFRepo)

TR MEREHEE (CE) DB HE
HRRTRAV 7Y —N"707 7 LOEE

BMi#&ERFR BM#E R
CENED) (2F9)



benchkit

https://github.com/RIKEN-RCCS/benchkit

(I8:https://gitlab.swc.r-ccs.riken.jp/fugakunext/benchmark/benchkit)
EENEXT R FT—7WGTHELTWET,

e ROy 7A—F, HROFXR, MEEHE (benchest) D U A
« Spack#|FH (RVFv—7 TR TCERFBINTWELDOEFAETHEE)

Ny =By — )L

e ZPWHETHORFv—2 (Jacamar-ClzFIABL TjobZBBL X9, ) @'@

M (RyF—0 TR TCERBINTWEHOZHAT 2487E)
e TSpack, Ramble (3 7n&EEBA L) #FH

e Ry Fw—ois (38 : =&E. R-CCS Cloud)

« HWREN

FEL benchkitBRE|CY = 7HEIFSNB T H > b a5 f, RCCS Cloudedre7 271,
2. Singularitya > T+ #F AL T, BEEE

DT hT b NPy FTHEET

gitlab-runner token= |7 E L 72 E W'\ E, FIEE(FH

« Ny F—0T7T7Vr—>av
e 77U =33 BN

FIE (https://github.com/RIKEN-RCCS/benchkit/blob/main/ADD_APP.md)
s F—TVVY—RYT I T TRLTCHHILABETT, FEOSSHE S FIEXE(H T
- MEEIEIE (FOM: Figure of Merit) OEE (L HAH) PRBETT,
T7VDHADNOFOMZIREZHL T, BBED 7 7 A NWICHEEDEATENT %,
BEOSWHEHED/-O, BHUEIPERZXE L CEE. &E) ORE (EHAH) HPRETT,



https://github.com/RIKEN-RCCS/benchkit
https://github.com/RIKEN-RCCS/benchkit
https://github.com/RIKEN-RCCS/benchkit

Uploaded Results

[ Search by multiple keyword|

- >

Timestamp CODE Exp FOM FOM version SYSTEM Nodes JSON PA Data
2025-09-03 10:11:08 qws DummyFrom_qc-gh200 11.22 dummy RC_GH200 1 json
2025-09-03 10:11:03 genesis-nonbonded-kernels Oct_mod1l 14.781 null FugakulN 1 json
2025-09-03 10:11:03 genesis-nonbonded-kernels Generic 28.057 null FugakulN 1 json
2025-09-03 10:11:03 genesis-nonbonded-kernels Oct 26.588 null FugakulLN 1 json
2025-09-03 10:10:59 genesis-nonbonded-kernels Generic 15.102 null Fugaku 1 json
2025-09-03 10:10:59 genesisnon| IFTE (FIENFHY —/NICEWNVTWE T, json
2025-09-03 10:10:59 genesis-non ZIK%I% Eﬁiﬁ, Tl j: json
N — /N
2025-09-03 10:10:54 FS_qws E!ﬁ -U_ g i —a_\ json data
| ST 7 Uﬁ — X xRN LAEVWF T aryE ANE T,
2025-09-02 15:40:56 genesis
2025-09-02 15:36:46 genesis null 549.248 null FugakulN
2025-09-02 15:35:52 qws CASET 0.567 DDSolverJacobi FugakuCN
2025-09-02 15:35:48 qws CASEOQ 0.385 DDSolverJacobi FugakuCN
2025-09-02 15:35:48 qws CASE1 0.451 DDSolverJacobi FugakuCN
2025-09-02 15:35:47 qws CASEQD 48.811 DDSolverJacobi FugakulN 1 json data
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Why CI/CD Alone Is Not

-nough tor HPC

« Continuous Integration/ Continuous Delivery/Deployment (CI/CD) is common

« Performance checks are late, manual

 Wastes time & energy

Test Deploy

Cl/CD
pps, Libs, Tools
(automated)

Build Code

Performance check




Continuous Performance-Driven Principles

Continuous

Estimation/Evaluation/Feedback

Continuous Continuous

benchmarking optimization

Continuous performance layer R /

E———

Goal: Performance awareness and improvement become routine, not special isolated tasks. 18




Principle 1: Meaningful & Validated Performance Measurement

Measure performance in sections matching optimization scopes.

Use realistic or properly scaled input conditions.

Ensure performance measurement results are credible for real production.

Support trustworthy projections for future HPC systems.

[ Small-Scale Measurement Scaling Model ] [FuII—Scale Performance projection]
/L .
@@ @ £ 2 Production run

0 @@

Improvement for Validation

Measurement &
Scaling Model .

comm

%,
Application developers " System operators/developers
19



Principle 2: Continuous Performance Monitoring & Feedback

Continuously collect and observe performance data during real workloads.

Evaluate results to detect deviations and unexpected trends.

Estimate future performance under realistic conditions.

Provide clear, actionable feedback to both application and system teams.

Make performance insight an integrated loop, not a one-time check.

‘ Monitoring
00 e
(o ] Projected
s XN System3
_g_ e Performance é Feaubank Estimation/
o . Alert!!! System? Evaluation

Evidence-based decisions

.Syteml ) ] o
Application developer: What, how optimize?

|”HUD |”H[|D ‘DHDU ﬂ[ll]l]‘ ‘”HDU System developer:tAdjust spec? Which libs, how optimize?

@ression AIE

20



Principle 3: Continuous Optimization

Optimization must shift from one-time to continuous. O
Start today: measure more, test variations, record results. Parameter, compiler option search
i~ &

Automate what you can, guide developers with clear data. _
Find bottleneck
Build a performance history for Al auto-tuning. Algorism, data structure redesign

el Octimep

Today's groundwork unlocks tomorrow’s Al-driven performance




Principle 4: Open, Flexible, and Sustainable Itegration

e Support diversity: HPC systems, tools, teams
e Design for change: Stay adaptable, avoid lock-in
 Enable reuse: Open formats & clear interfaces

Integration hub [ Existing systems ]

Resilient
Portable
Reuseable
Interoperative

Cl/CD/CB/CE/CF/CQ

[ Existing tools ]

[ Future systems ]

Performance cycles must stay portable and evolve

22

[ New tools ]

Flexible today, ready for tomorrow




Why This Matters Now for Supercomputer Development

« Today’s supercomputers are more complex and use more mixed hardware than ever.
« Hardware and software are still often designed separately. It causes problems.
 We need performance checks and feedback from the beginning.

e This helps design hardware that really fits real apps and workloads.

Without continuous principles-based framework A very limited number of people who

V4 “‘ understand and can use the new system
Selected apps ééé Manually measure |

® &
with big budgets Manually estimate/evaluate
ééé Manually optimize éé
‘ Manually write/share knowledge

g ew system

Porting and optimization is too hard to keep up With.23

Other apps (g TTT
(optimized for other system) ’Q T $



Collaborate and Protect: Open Performance, Private Code

« Full source openness isn’t always possible, but sharing key performance data is.
« By sharing benchmarks, both open and closed projects stay in the optimization loop.

Minimum Gage: Sharing meaningful measurements —_—
Optimization loop

)

Application sources Benchmarks

Projected performance
for new system

Improving libraries
Suggesting process mapping

Co-design for new system

24



Making Performance Work for Everyone

« Many developers are not performance experts.
« The framework should measure and share useful data easily.
« Sharing all code is not needed, sharing performance just enough.

e |t should work with little extra effort or skills.

« Openness and privacy must balance.

: : : : : GIB APPS MEASURE
« Make co-design simple and fair for big and small projects. . OPEN
« Joining late should still help and benefit all. ™ FRAMEWORK
OPTIMIZE CLOSE
&
QA
SMALL APPS Q®$Cj</
S5
LR
EASY TO JOIN o
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Conclusion

« CI/CD alone is not enough, go beyond.

« Add benchmarking, estimation, evaluation, feedback, and optimization.
« 4 principles guide sustainable progress.

« Big or small, open or closed, all apps can grow with HPC.

« We should review these principles as technology and needs change.

26



Thank you for your attention
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