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Al RATHR

B L ARILOHEEEIFD Al - GPT-5.4, Claude Opus-4.6, Gemini 3.1 Pro...

WERRIM S Agentic Al A — BEEMICEHE - V—ILZ2FA L BISERK

Al d—F«a>7

L AIZRBEIT« %
1 Copilot (#:3REY), Cursor (IDE #&)

2. CLIZT—Y x> b - Claude Code, Codex, Gemini CLI
1 O— FREDOEHDY—ILZFEW A LEE - £1T - RAIZBENICITS
1 2025/5 @ Claude Code with Claude 4 TAHDLK 2 { FE 1 &

3. Vibe Coding — Al L DBRBRIEICEZA—T 1 VI XEA1I

4. INFI—Pz Vb RATLA
 BROAI I-P Iy b EEES BB 2 X IR
1 Claude Code: Subagents (2025/7) ¥ Agent Teams (2026/2)

Al -7 4 27 RBBIIPER
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C/C++, Fortran, Julia

OpenMP (XL v Rii%l), CUDA (GPU), OpenACC (GPU), MPI (DEIEFISHED /-8
DBES1T V), etc.

REARICHITZEE

4 (=RE) HEE

ERBT—FTIF v (CPU, GPU) » PERIEFIETEEA DM EEREL
EFMAREET7IILIU X L, STEBEEADTL

dA—FT a1 27 Al SERAOHRRF

dA—RUYTPo4K1) >4 - Fortran TEp N+ FTOI— RHEE
1 ANTF YT 1, BRE - EEBEHNVERWL, NIHBHDI—-RFTHIIVX
EE NEXT (2030 £FE) - BAROBEEZ /NI >0 GPU B, J—F?D GPU {th'iERE

FRY 5 HPC OFEAM - FFIAIE - KT ORISR VAR
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HPC-GENIE 7O>x 7 +

HPC-GENIE 7O o ~ @

High-Performance Computing with GENerative Neural
Intelligence for Execution

HPC O— FRAEADERR Al 5H

LHEAY BHRERtEV4— (2025F 4 B~)

ERNBHRT—F

I—Cx b RTL
T EBR LM DSEEEE T B TIILFI— TV b
 REFEOBEEE

O—7JL LLM
" BRY-ERKERE { Oy o0 ULk, OX MR
tEFaUTa { A- R TR OMELE
" A= - EERMRRE

2https://www.hpc. itc.nagoya-u.ac.jp/menu/hpc_genie.html
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BiF LLM - B Y —E X DaeHiliE

GPT-4.1/04-mini Ik 3 BLAS JL—F > O— ROER D
BLAS (Basic Linear Algebra Subprograms) — EFIGHAHEEDIL—F V8
ELDIN—F &I SEIEI— RE4ER (zero-shot T 10 [EIEH1T)
Xy FRBEOO—-FrIZEARZEE (23— FR/IMEDIER) - LLM hMLix% IR

1 FHORA LLM THRZEMEHAERT 517 5 ) Oz 2R

Claude Code IZ& % Intel GPU [AlF SYCL S5EE0— R4ERK 2

CPU @+ BLAS O— F®D SYCL §FEIC & B Intel GPU 1k
F/RD NVIDIA GPU (CUDA) HUAHBWITS

AlLICKBZO—RBHE - N— RO T T7DRIA—Ov T A > EEADRRRF

YD. Mukunoki et al., Performance Evaluation of General Purpose Large Language Models for Basic Linear Algebra
Subprograms Code Generation, arXiv:2507.04697, Jul. 2025.

2K. Morita et al., Evaluation of the Capability of Coding Al in Generating SYCL-Based Numerical Computation Codes for
Intel GPUs, SCA/HPCAsia2026, poster session, Jan. 2026.
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Al IZ& 3 Fortran 11— K® GPU 1t (1)

Claude Code IC& % GeoFEM/Cube @ GPU 1t @
Fortran 90 ® FEM J—F (MPI+OpenMP) %
Claude Code (Opus 4.1) T GPU 1t
Y& GPU : NVIDIA GH200 (3RX * Miyabi-G)
FLBRESR | RBUTHER + CG VILN—
CG VILN— (BEIRY) ¥ FHE(CATH
FREBUTHIER (EO—F) ¥ LIFLIFKK

[ BANA O — RIS, REOY v I IRET

[ It rEE e &1 IREM

2T. Hoshino et al., Evaluating Claude Code’s Coding and Test
Automation for GPU Acceleration of a Legacy Fortran Application: A
GeoFEM Case Study, LLM4HPCAsia 2026.

Execution time (sec)

254 I CG solver
22.8 [0 Matrix generation

N
o

o
[

—
o

Human Human Al Al Al Al Al

OpenMP  OpenACC "Use “Make it "Make it “"Speedup “Make it
Grace 72c GH200 OpenACC" faster" faster" mat.gen." faster"
GH200 GH200 GH200 GH200 GH200

RB(LOHER (fithh © RITHR)
E:x3a-F, £2: ANl
k3-A Al &#E1k
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Al |2 & 3 Fortran J1— KR®D GPU 1t (2)

3HOCLIT—S Y MIELB ICTCGEI—RD GPU D

Fortran 90 OBT5]Y JL/N\—I—F (OpenMP, #3500 17)
Claude Code (Opus 4.5), Codex (gpt-5.2-codex), Gemini CLI (gemini-2.5-pro) % EL#X
fisE b DEA | CPU BB ORELZRE

GPU #1EER (CPU LLORE—RT7 v )

A —FDikEE Claude Codex Gemini

FUTFIL (CPU BBILER) 2.6 58 KK

Stage-1 (¥20 « X hRE) - e PN

Stage-2 (OpenMP fRE 1 > U 7)L1k) - 6.3 KB
| BEEIC& D Al ® GPU BHERIIRAE L ]
[ HUY— ot O—REHRE VAL ATDY A5 E LTEN— RS T 7EIFICBEL ]

RO, ICTCG EDFHETOY S LD GPU BHEEMKR L LicO— AR Al OLES, HHRLEFSE 88 BILEAS, 2026 £ 3 A.
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VibeCodeHPC

VibeCodeHPC?® (FRIHE : HE—EE (M1) )
Claude Code ZRAW=ZX/NAVEITO— RE
¥ - BBIRELS AT L
TINFI—SIV I RTLERD ALK
3F—L7—% (PM, SE, PG, CD ...
Vibe Coding + REFRID B2EN1E% RIR
RILFI—S x> FEREBHAD 2025 FEICRHE

HPC £539D
ZANAVEEIILFI—S T bR T L

2https://github.com/Katagiri-Hoshino-Lab/VibeCodeHPC-jp

PS. Hayashi et al., VibeCodeHPC: A Multi LLM Agent System for
HPC Code Auto-Tuning, iWAPT 2026 (accepted)
(arXiv:2510.00031).
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VibeCodeHPC - 7—2 70—

User
«Provide target code
«Launch project

9. Report &

1. Prompt @
& Code

Optimized Codes

Supercomputer
«Compilation
«Batch job
«Code validation
«Performance check

3. SFTP & SSH

VibeCodeHPC

=

Multi-Agent Collaboration

PM (Project Manager) =)
+ Optimization strategy
*Worker’s orchestration ooo

Workers

<

SE (System Engineer)
b *Result aggregation & statistics

{:Q‘:E 4. Hardware info

Commands

|~

6. Tell result f ‘Watch

-~

5. Optimization
Loop

PGs (Programmers)
-Code generation

* Watch

CD (Continuous Deliverer)
«Git manager
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VibeCodeHPC — GPU /X VICH T BT I — FmE Ll

RE (¥11"L . GFIops/s, n=2048) DGEMM: Solo vs Multi
14004
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VILFI—2 x> ORISR
AVTHRIARTA 2 RUDREHIEM
BOOAFICEPLIVTHFINERZRS
VibeCodeHPC O Ik
BI-JzYbOIAYTHF X MNEEER
- H3INBEICEIBEIERET
I—-ox2 RATOHEEERTS AMLE

qVFE R NERONE - REEEH RS

Context Usage Monitor (First 60 minutes)
Auto-compact (~160K)

rJ’IJJ—o—PM

iV
=
7

Current Context Us‘age [tpkens]'

0 » o
Minutes from Project Start

VibeCodeHPC IC&I73& I -2z b
DAV TH X MEEBH

14722



A=A PCEIITHET S I—F&EBLI AT LA

HEO—HIL LLM b ?
ERY—EXKERE - Oy o1 Uk, OX MERE
tFaUFq - A—RPF—2OFEHLE
T—7> - EES MR
J>22—T GPU LD LLM A 7 7 BEi® kv 7EAETILICEEE (EpochAl)

O—AIPCRIITEETZI—REBELSITLY
OpenAl gpt-o0ss-120b — 128GB X EJ TEIME (Ryzen Al Max+/MacBook Pro)
RESEL (20E]) - RREEMEZTr— RNV I L LLMBPXROTOY T +ZER
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C 5551

THEI— Ro&#E(k (CPU)

ANTd—F (@AbmBEfEINnTULAW)

1600
1400

void expl_opt(int N,
double *A,
double *B,
double *C) {
for (int i = 0 i< N; 1++) {
for (int j = 0; J < N; j++) {
double sum =
for (int k = 0' < N; k++) {
sum += A[|*N+k] * B[k*N+j]
CLi*N+j] = sum;
}
}
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Throughput (GFlops/s)

2ERZZ(H : Intel Xeon Gold 6230 (20c¢)
175 n = 1024, 1S¥EE
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BRDERI—F (175)%)

2
3 ol:

4| doule ndst = ab peckiCi - k) * SR
5 -

3| e prererencceonst Spar Dre. LT T0);
7 or (i j + 8 <= bIK_width

8 7512 Yoad, pmsrcu]).

5 hns12_stored_pd (adstlj

0

¥
1| Tor G d < wioth: +d) { dstli] = srelil: }

15| en_sfenceO:

5| Vol expioptCine N, dowble *restrict A, dowble *restrict 3, dauble *restrict ©) ¢

16 | const int
17 | omp_set_nun. (hreaﬂs(nmp set nax threads 0):

for coltapinct) Sehedute(staticy
[ X3

K+ BLOCK:
—attribute _ ((aligned(64))):
Cnax, bik_width);

K off
TRa515_Tond pa(88_pack_tocal [k_oft * bik +
T load baGen pack Tocat floort - bikuidth +

nns12_fradd_pd(ao, b1, co1);
nns12_fradd_pd(al, b1, c11)}

nn512_fnadd_pd(al, b0, c10); ci1 =

10 pack_B_panel (const double *B_src, double *8_pack, int N, int kp,
[

it jp,

int k_nax

20
0

_nns12_fnadd_pda2, b0, c203; c21

_nn512_fradd_pd(az, b1,
nns12_fnadd pa(a3, b0, c30) ca1 Lbt

Znn512_fradd_pd(a:

Znn512_storeu_pd(kc_locO[j + 0], c00): _nnS12_storeu_pd(4c_locO[}
512 storeu_pd(kc_loci[j + 0, c10): _nn512_storeu_pd(4c_loci[}
nn512_storeu_pd(kc_loc2[j + 0], c20); _nnS12_storeu_pd(4c_loc2 [}
512 storeu_pd(ac_loc3[j + 0. c30); _nnS12_storeu_pd(&c_loc3[}

vidth: § < blicuigehs eof) ¢
101
ot

K 3 5 (
int koff = k - kk:
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3
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i
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for (Choma - 0D 5 30 < dmaxi b €
Const dosble Ta p(r AL+

pouble ctoe el atigneaLr - i1) = BLocK:

for (int ettt

" 6128 € vec = _nnsis loads.pi(ho_tocti:

for (int k= ki k < kCnaxi +4k) {
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2_setl_pd(a_ptrlk_o
C_vec = _nns12_faadd_pd(a_vec. b_vec. c_vec):

“nns12_storeu_pd (ac_loclil, c_vec):

e J < Bl ko 1)) (
ocli]

kT ofr] B pack_tocal I off ~ bk uidth + J1:

3
c_tochi] = sun;
3

) (

e © CRH

tocal aligned(Gi - b -+ BLocK:
une_aligned (c_ptr. 64);

assune_aligned (c_loc. 64):

Goome 57
Gaouote Bt

Tor 4 3% vee_wisen:
_n512d tnp = _ens12_loadu pmc oc i)
nn512_storeu_pd(ac_ptrLil. tnp):
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HPC@EIF LLM 7 7 > Fa—=>J

d—FOMEZZEBLIEETIVER?
BEETIVEEHTOMREZERLICFED

TATUEL S miiae] [
GRPO (Group Relative Policy Optimization) 200 |00 ze7 00t o ke bt i
(Shao et al. 2024) %FIA 150 |l 00 buoer — 035 puor i
EMTOI- REREERHE LTI —F £ ™° ;
ACIAR: 2 oo B I N |
Qwen2.5 Coder 14B Instruct 27 71 >~ © T S
Fa—z=2J 50 —[ H—T‘“‘ T e
CPU Df351R 01— K A B 131t & AL AL
0 -
RS 2T LI ELT: 0 50 100 150 200
MHRERE(L LLM Z1BZEAsE Training Step
FHEOHR
2R. Mikasa et al., Improving HPC Code Generation Capability (e - HEE, Y EE Ty 7

of LLMs via Online Reinforcement Learning with Real-Machine
Benchmark Rewards, arXiv:2602.12049, 2026.
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HPC tHZtd B&t (HPC-AutoResearch)

REFE Claude Code

The Al Scientist® (Sakana Al 2025)

EekzEEL: 0000 -
TATT U RK YRR YA ¥ RX

Python Z ULz Al BRZEICHFE

S

HPC FAEADER — HPC-AutoResearch®®
T —XANHRITETFIICE S HPCERIBTORTT
HRZ LA SRIBEE - REMG Codex Gemini LI
BIELERIERBICK 3T T T —X2FOHHEER
R Al I—2 x> b% LB 25X ER % R

2M.J. Fontaine et al, The Al Scientist: Towards Fully Automated
Open-Ended Scienti ¢ Discovery, arXiv2412.05210, 2025

bi# 5, HPC-AI Scientist: LLM %3EM L7= HPC BIFFAZE 7 L — LT —
2, %203 [E HPC - % 17 @ QS ARMAEHRKS, 2026 EF3 A.

Chttps://github.com/kotama7/HPC-AutoResearch
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