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FnEe (% H, B H X TIQ)

I. CLIlz—> x> b2 128A LTL 3,
o MR} Cemini CLI / ChatGPT Plus PAL: Codex / Z DAt ZTHHIC
o E ATFHE: Satoshi Terasaki / Junya Ito,

2. 777 Iy EEDOTAEEREZHET 5.
o S[u[iX Rust 29 2M[TdH X\, Rust %% 5 Cargo % install (%),
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https://github.com/google-gemini/gemini-cli
https://developers.openai.com/codex/cli
https://atelierarith.github.io/CompPhysHack2026HandsOn/
https://github.com/JunyaIto256/VSCode-Gemini-LaTeX
https://www.rust-lang.org/tools/install
https://www.rust-lang.org/tools/install
https://www.rust-lang.org/tools/install

o HiN = JiEdR / B2 = 2D Ising NV R AV
e WMHIZBRIEF v 7DA: Hikim & EEICHREZMH D .
e 2D Ising I3 LK HIGENT W2 OT, WEETILTHLRETE S ().
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HOmi &7 HDVL B DL

e K PhD — A A R Postdoc — ¥ £ K PI (2015~)

o MTZARGEHRE ~ B FHE R £ Tl R

o IR basis / sparse modeling / tensor networks

e C++ / Python / Julia / Fortran OA&HY 72 SRR
e 0SS & Community ~E ik

Community | |
Software | J
QTT / TCI| |
IR basis / sparse modeling
DFT+DMFT | |
Frustrated magnetism | |
PhD Postdoc PI at Saitama University

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

S 1T FE LD, FfrdbiER\vw, ZNTH FHia—T4 7 XD agentic
coding DHIMEHHTE % LKL 5. ¥ »?

Next: 2 =74 ¥/ O@Edify: FLEDPS THEN 5/ 72




I—T 4 Y7 DFEER: T LEP G TN

l@l
INE B = RN -1l MOy Ay (l_,ll_ :[:/jm?)
= Ffia—74 7 = B 7 agentic coding

[A] U #sfa23, WE agentic coding TEE T35,
AR 72 agentic coding %z & 9 FEHLT 50275 2 5 BFA.

Next: FIEE BRAETIV) ORRSA 6 / 72




FEE BAETIV) OIS

Scientific computing Large project

Large codebase

Held up by a few artisans Issues & PRs keep piling up
(PD / staff leave — unmaintainable) (manual review can’t keep up)

S WINH AFTELADETIV D2 SR,

Next: & { SbH L 5#H]: “Al slop” 7 / 72



X BHLNBHH: <Al slop”

BTl agentic coding DY) Z “Al slop” EWERFHDYH 5

BRATED I

Sinclair Target

PRSF D Bk
D. Stenberg (curl)

A ERDOZIL

Baltes et al.

BR)L T ND S H)

Anthropic C compiler

Next: FADfifZs

“..would prefer not to use agentic tools even if they worked as advertised.”
A D F)\WTH | fEFHAD care 27K . Quality in the Age of Slop, 2026

“The current torrent of submissions put a high load on the curl security

team...”
Al slop I[ZHH #1 curl IZ bug bounty Z#& 1 (2026). The Register

“..a tragedy of the commons, where individual productivity gains externalize

costs onto reviewers, maintainers, and the broader community.”
“An Endless Stream of Al Slop”, arXiv:2603.27249

16 W61 Claude T C 2 >34 7 (100K 1T, $20k) Z 5%, ] benchmark
Tl GCC-00 £ hi#E WD GCC -02 IZiFJEd v, 29 L 7z showcase
(ZFEAMfEE 2S5 & AT BOWIRZ2 357,

Anthropic - benchmark
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https://sinclairtarget.com/blog/2026/06/01/quality-in-the-age-of-slop/
https://www.theregister.com/2026/01/21/curl_ends_bug_bounty/
https://arxiv.org/abs/2603.27249
https://www.anthropic.com/engineering/building-c-compiler
https://dineshgdk.substack.com/p/benchmarking-claude-c-compiler

WIN D agentic coding DARE MR ClE % <, Al % Hif& I Al 2 i 2 UL
il 4 % BITHOHRETH 5.

BRATED MR e L= MU, FHa—T4 72980, ER

Sinclair Target ZRODIE TR S - 5E I X7\ )

RSO - ILHEFROHL  FEIO PR v—Y2HifE L LA Z #Fd 2

D. Stenberg, Baltes et al. I\, AT ZEHR E L2 X v T F v AT~
BITIRETHY, ANHDOEGIEL L AR MLy
7 TH 5.

B R)IATTND I ) FodLAEIE AT AREDREILTIX 22\, TEEE oracle

Anthropic C compiler & e 7 human-Al loop DASE & L TEets D232

UTh B ().

Next: 4 H LM (%) 9 /72



BHEOE Sz HH 206 FEREY - SMEEGEE ~F% L 72
Compiler - test - oracle - rules 2%, H#HIZNPO>TIELIZXZ 5.

ATl OEEERIT TN KREEETH 5. #Hiz 1HT2ETOTIER L, €M (= IEA: rules
- oracle) Z[E7 .

Next: Chat ! vs CLI 1= —> = >~ b 10 / 72
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Chat 8 vs CLI Ml —3> 2V B

Chat 1 (77 7 ¥ %}58) CLI 1 (#—3F))
BRILTEAZ aEXR 7 7 AV EERE - ET
0 — 2 VEREI I filidn 7z o YRS MY - git ZHAE
1S D ADNS < IVF ATy T AT

CLI Blix EWRfElo HEETZ2H ) #&it. SHoT&ZIZ 5.

WTAE XM DR EN, T—2 = v PP MPEZ RBIABLDODOH 5, GUI 225
HAFEATZ S Codex App (&7 OHAITH % |

HAUCTE 2 1E Genl (Cursor / Copilot) — Gen2 (Claude Code / Codex / ..). MIT missing-semester:
agentic coding

Next: f4F7% CLI Z—Y = v b (N—32) 12 / 72


https://missing.csail.mit.edu/2026/agentic-coding/
https://missing.csail.mit.edu/2026/agentic-coding/

Q&% CLI Z—2 = v F (Hh—FR)

Claude Code Anthropic. ¥ — 3 JV/IDE THfta—75+1 v 7

Codex CLI  OpenAl. Rust # OSS, ChatGPT 7 7 ¥ IZ[FIHiA

Gemini CLI Google. OSS, ERWED D

Kimi CLI ~ Moonshot (F1E[3%). €7V K2.7 Code

OpenCode 0SS, 7w N4 ¥ I

Pi /M D OSS. HRHE - skill ZH TR LTHTS (DTEEHE AT

Next: N—F A £ ET ) 13 / 72


https://code.claude.com/docs/en/overview
https://developers.openai.com/codex/cli
https://github.com/google-gemini/gemini-cli
https://www.kimi.com/code
https://opencode.ai/
https://github.com/earendil-works/pi/tree/main/packages/coding-agent

N—F A 4 BT

N—=FA =CLI V=) (7 74 Vil - 2~ FFELT -V —VIROH L Pl
e BTN =HTH LLM. £ DN—%RF TV 22 LA,

» H137: OpenCode / Gemini CLI + Hfft&E D : Claude Code / Codex.,
o MEREIZ BTV, BREME - BEUEIZ N—2 X TIRE 5. W5 21ES,

Next: ¥ 7 A 7 vs APL BEfilie 71 14 / 72



Y7 A2 vs API, Bfilit 7L

Claude Pro $20/H (Claude Code iA) / ChatGPT + Codex. HZ%H[EE
+ PP
API ikt flio7c b —7 v il ~N—3 AEE T 7V 2 i

VTR

Fefli7e 2 — 74 >~ 7' API (2026): DeepSeek V4 Flash (AJ] $0.14 / i1 $0.28
per IM) + Kimi K2.7 Code, f§l: OpenCode + Hffffi API T2 A M ZIED 51415,

Bl - € 7V 41F 2026 4 6 HIRE A, THEACEERTDSE .
Next: A ¥ )L & 1& 15 / 72


https://api-docs.deepseek.com/quick_start/pricing
https://platform.kimi.ai/docs/pricing/chat-k27-code

e Skill = =T—Y =¥ bD FIEFEF (markdown), HRINBIEELZHRNZNAT v 7
[T 5

o U7 LDBABITEND, BIERRIZ T—F T =YV bDOIRSEE,

o BT BEHET HEMVIZIEK L, skill 25 skill % WA CEMEZR TIEZ KT 5.

e« CLAUDE.md / AGENTS.md =t v a vz 3@ (- a~> 8 - 1
Ji%).
» YR FYRICELS 7uy=7 MEE OFEHRTH D, git TF—L2REDOH

FERET S (22— eROE L3N,

Jin-Guo Liu: Sustainable Automation - obra/superpowers

Next: HEED 7 —2 70— T ARIEL 16 / 72


https://www.jinguo-group.science/sustainable-automation/
https://github.com/obra/superpowers

%@@‘7_7 7U“—0iu.;v7§:4uxb

superpowers @ Skill 2% brainstorm — plan — execute % Fiil 9 % (FERE 1 HEIFE
X):

[ Brainstorm ]%[ Plan ]%[ Execute ]—>{ Review }%[ Finish ]

o MFERIZE prompt T BD ZEEFE. ML (oracle / test) b [AIRFIZEENT 5.
o FIMLIE a—F o 7NITV XL - BX oItz AL ICHIETHEG (2 —FZ20
bDIFIHELRVWI EDHDH B),

e Execute |3 TDD + ¥ 72— = v F3#l, Review CTHRIEDN I AUIHTEIENER 5.

obra/superpowers * Jin-Guo Liu: Sustainable Automation
Next: Z#1F TORM 17 / 72


https://github.com/obra/superpowers
https://www.jinguo-group.science/sustainable-automation/

Z D 1 #: agentic coding DR
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ZNFE TORERE

2025 10 HUIKE, FAlZa—FZ2—f{TdbE Ty, Ao — N BT TR E e,

20254 1 J]  Cursor 2R, AL LTV —Xa—F%ZH 5

2025 10 H SparselR.jl % Julia — Rust ~&HEF IR

2025 i 12 J] Claude Code “EAT: L a2 — F 2 @7 Tt Dz 0 7
2026 iE 1 H  tensordall-rs ¥R Julia TN eco @ Rust port

2026 f£ 2 H  tenferro-rs FAZERIR: Rust B PyTorch HJ tensor stack
2026 1| 3 H~ Codex, Claude, DeepSeek, Kimi 7 & Z i\ o7 T 2D 5

Next: fE2 72 b D: tensordall-rs 19 / 72


https://github.com/SpM-lab/SparseIR.jl

TE-> 73 D: tensordall-rs

Julia @ tensor learning stack % Rust IZTZHH.

TensorCrossInterpolation.jl / QuanticsTCLjl 7% & / SciPost Phys. 18, 104 (2025) / tensor4all
GitHub: github.com/tensor4all /tensordall-rs

Julia 12 X 2 RIEEGHFE D S (pre)compile DIE X, FEITRFICH] 5 BIALE S
2026 4 1 H 1 HFd#R (Jt4 1% agentic coding @ "fRAL) 25§ &RA D HHIIE)

N4 + Al (Claude Code 2> 5 Codex X A4 ¥/ \)
2 77 HC 353 commits - &P 2 HM T +61,486 17 (151 files)

— H[EMFFEE R Dk (AL slop, ZUBVE, Julia (ZAZD )%, XHTW» 5,

“GIDTATEE R & RKD 6, 1E L W agentic coding IEDS R Z RO 2 A7
et TA L - fEE, L AFEE, (BEIE)..

Next: Agentic coding Z R TH L TH 7 20 / 72


https://github.com/tensor4all/TensorCrossInterpolation.jl
https://github.com/tensor4all/QuanticsTCI.jl
https://scipost.org/SciPostPhys.18.3.104
https://tensor4all.org
https://github.com/tensor4all/tensor4all-rs

Agentic coding % [R¥ £ THI L TA XL

WL T/ 20y 7HEdE) D2oRd 7
o ITensors.jl DI IT (Index system, tensor contraction)
. QTT/TCI

D hE
(PRLE D ) L DORIEDFEE

o HZAL 2B (KR E DOFERE 7 SR E T import LTHESTLE ) (25 LD E)

e L=y FTAFDLEVEZBFISED S (NTZETDOZED S)
BLAS % f14>971Z nested loops Z & { (fidiZE L w23.)
1 DODY —A7 74 INVOITEDETAT# 2

Next: {EHE X 388 Z Hil) %
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BEHES DI Z el B

Fix each product vs. fix the mold
o fEFNEIETIZE VDD A
2\, e s o

o RHACRSFICIX, BAHE
FTHAL V=%
—MIZETS Lk Fix the mold (rules/

U,
o IH4w EHES DM L \;//\\/\/\/\—

> -
2T A

Time -~

Fix the mold (rules / oracle)

Complexity -

Next: BIET 201k Ta—F; ©lE% b= THERE, 22 /72



BIET5DIE "a—F) TEARS =)L, THBHENRE,

Z

Heinrich pyramid: 1 fF DB RKFHDERIC LI DRI - near miss 2¥H 5, &
V) R T DO REEH,

o MiZZFHIIE: ICAO Annex 13 1%, SEHMZ blame Tld 72 S HHEIEE ED 5

SKYbrary: Heinrich Pyramid - ICAO Annex 13 - NASA ASRS

Agentic coding (231} % (FAD) XFULIE
o b=y o I, 215 2 LT, Al DITEIZREIE
o MMIICEEARL, a— FZ2—fEIEd 242

(2D &) A ZFEI 2 —T 4 V7 THnA HE)
— Al OEFIICERE 22 2 — P4 & EE M % )57

° \\\}‘;

Next: €/ Y ¥ v 7 — SrhfiG (Wi X 2 5l
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https://skybrary.aero/articles/heinrich-pyramid
https://www.icao.int/sites/default/files/postalhistory/annex_13_aircraft_accident_and_incident_investigation.htm
https://asrs.arc.nasa.gov/

T/ YTy 7 — TS (MpElc X 5 i)

E R 7% tensordall-rs %2, B DEZ: 25 L@l ndElT %,

Tensor4all.jl ARG A % —7 = —2 (Julia, ITensors Fifk)

github.com/tensor4all /Tensor4all.jl

tensordall-rs

github.com/tensor4all /tensor4all-rs

TYYIINFy T —7: TreeTN / QTT / TCI

tenferro-rs MH T > VILVEHRE + BB + GPU (PyTorch/JAX El’

github.com/tensor4all /tenferro-rs

\ =T
N—

tidu-rs R E B = > >

github.com/tensor4all /tidu-rs

*ﬂﬁ%ﬂ@”ﬂ £, AL 3ZFEOPT LT, FERGE L0,
| IR Y PyTorch / JAX Z o5t L Cakiat.  (Jin-Guo Liu: tenferro #IMELETY, Satoshi Terasaki: BFF63Z

%, tensorjall collaboration: tensorjall-rs / Tensor4all.jl BiFE)
Next: %HEHDEY 2=k 24 /72



https://github.com/tensor4all/Tensor4all.jl
https://github.com/tensor4all/Tensor4all.jl
https://github.com/tensor4all/tensor4all-rs
https://github.com/tensor4all/tensor4all-rs
https://github.com/tensor4all/tenferro-rs
https://github.com/tensor4all/tenferro-rs
https://github.com/tensor4all/tidu-rs
https://github.com/tensor4all/tidu-rs

HREDES 22—

USER ENTRY POINTS

r N
TypedTensor - Tenso EagerTensor TracedTensor
no AD backward() grad - vjp - jvp
L b,
FOUNDATIONS OPERATION FAMILIES
r 3\ e o
. . tenferro-einsum
tidu-rs > tenferro-ad . poner .
_______ - er cod S contraction trees -+ AD rule
linearize - linear transpose eager + traced autodiff
| J | J
+ ( N\
( ) tenferro-linalg
computegraph-rs . I d - . 7 o il
. L mmmmee- > tenferro-runtime svd - qr - solve - AD rules
generic graph engine _ L )
trace — compile — execute
( N\
L b,
tenferro-fit
tenferro-xla I - offt - irfft
GraphProgram — StableHLO S~ol L )
S
( ( N\
strided-rs - - H .
. , S S > tenferro-tensor tenferro-cpu tenferro-gpu OpenXLA tropical (ext/)
strided views - CPU kernels dense tensors CPU backend CubeCL - CUDA PJRT plugin — . o
tropical semiring example
backend traits faer | BLAS/LAPACK cuTENSOR /cuSOLVER runtime-loaded L )
L
r your-crate
tenferro-tensor-core sparse ops? custom algebra?
host-only data model - zero deps
L
D workspace crates D operation families (ExtensionOp) external / your code
:) tenferro-xla bridge (L2-L3) -=9 GraphProgram — StableHLO handoff

einsum, linalg, and FFT are not built-ins — they register through the same public ExtensionOp interface available to any crate.

4

Rust (FEZ 22—V /7 L— FREEISHh>T A6 /FERE %z filfE ] he

Next: L7 7278 v 7 %#D KT 25 / 72




L2728 Y7 %DIRT

Code frequency over the history of tensor4all/tenferro-rs

Code frequency cee IR

Additions and deletions per week

200k

100k
m
@

0 2 [l Additions
o
3 M Deletions
<

-100k

-200k

-300k

16 Feb 2 Mar 16 Mar 30 Mar 13 Apr 27 Apr 11 May 25 May 8Jun 22 Jun

KEEZR Y 77780 v 720K LTWEZ LT 5

Next: RO BN A TS 0 LE 26 / 72
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BN M A Wis: FADFE S DEE

2023 1E 3 H (K%, SF5PIBLE OB 2023 HiEsR)

i3 Jupyter Notebook T7' 0 ¥4 7215 Z 3% K, BElE a— FBITW»T
LE2—L®d, X YEHIZZAZEDZ: TR W Julia 2528, Rust 12 H R IZ H
50, —MDFEDNREZ B ITIFEEIE L, BHEHE 74 77 Vb E2flioTwin,

2026

Rl 7 ¥4 ¥y 702 Jupyter Notebook 1Efib7Zevy, X £V E MDA THAR
7¢ Rust DJTHY agentic coding IZIFFRITH S, T—S =V PP a—Fz2FECD
T, FEHIMO SR I bTEZ V., Bl DA S Al OB HNLa— Fid L
ECTHRTEZ Y, B0 RWEIET 4 77V 1k Rust ICEIETE 3,

HlelE X O (3RREE

Next: Flja— 74 v 2t £5H0 dgL &~ 28 / 72



FHa—54 VIR 58D “BEL X7

MANNSFERA T4 7 - FHEL—7"TH@\» - LAPACK / BLAS %
H D i

MEGHVIZEE % (REPL / notebook) - numpy / scipy / matplotlib - HJ
DS REE

UL \WELRTE (broadeast / Unicode) - JIT TV - prototype 23
production (T >

Fortran
Python

Julia

Mg $XT AEBRFTENT - AT BT % 2A 2 MF5ILE,

Next: Sili% BAHNENE D 5. KAEIF 29 / 72



BB SIMENE D 5 KBIERFE

INFTCHELSZHEEIX, IXT AMDFEH TR T % Hide:

PERD R Agentic KX

AfEet: —fr oA 5 FRGE A EE 4 oracle THIER
FEMARDREL D S AR 313 AI B)EIH D
BANDIES: H CHERR Btk = v 7 2 {FH
= b 1% bottleneck TlE 7%\

AR TS L) BRELPT S,

Next: Readable source = Inspectable implementation 30 / 72



Readable source = Inspectable implementation

WEAR T T & E FRAELRTW 2 EIERY.
. 2 < LA B Julia @D broadcast fAA D, ZEENZ FL7- H THEE L 72\

b = a #b & a IRALCEIZEIET (BIA)
a .+= C # in-place BE#EZS b HZEDHS « BEA

Aliasing / mutation / allocation |F{THA.D W 7-HD 613”270\,
T EDFFEDPBGEEATREEIC 17 < DD,

Next: Rust & 13 (2 ORI IR/ 31 /72



Rust &% (Z OPEZRANF I/ R )

C++ i Julia D& 95 % A EVYER
gkt | T | enrkemm | T | omms

e Mozilla FED T AT LFGE., 777 LTV (Servo) D=ITHAFEI 1, 2015 (T
LZEMR (1.0),

o (SHAMEDYEHMN X 11 Linux 4 — %)V ICIEXERH (v6.1~, C IR 2 Fi).

o FifiME (ownership): GC flE L TX €Y %4, T — iy * dangling 2 2 3L
IF12 PEFR.

o Cargo: EVVF « EMRIL « T A - Ry FDPINEHET—(K,

o (4 /Fortran/Python/Julia %> & FFOVHYE L AIHE

Next: Aliasing & Rust: i OHLH] 32 / 72



Aliasing & Rust: i HDORIH]

Next:

[FRFICFFC 2% DI &1 285 (A - 5l £7210F amut T 2 12T (T - FA),

[TRYASE %Y

v AEAEH B OK
&v
=

& (ZARFHAMECHRFT 5 (FeHCEH])

~

v 2RI 1 872G

&mut v —>

smut v (X[AEIIRFIC 1A (PER - FA 0]

X AJZE + A% DNllky
&mut v
_ =)

FIAAFUN A S5t 5 — ZE Ik

J

X nIZAEHH 2 i

&mut V—
v

&mut v

THOETIAAME - ik

— aliasing & EIAA DML % 2 V284 )UK IZHEBR. 7 — % 5idy « dangling 23 ERICHED & 20\,

IaYATLADEARE
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crates.io crate count by year
Source: crates.io DB dump, 2026-06-02T02:00:24.375042Z. Includes deleted crates when reconstructing Jan 1 active counts.
2026 is partial through the dump timestamp.

Active crates at Jan 1

214,603
o
200,000 4
166,9,
o
150,000 1 /
129,9
o
s
3 13 z/
5 100,000 1 o
70,0/
o
49,5V
50,000 32 OV.
20,313 ‘o
12,451 »
0 .
04
T T T T T T u T T T T u T
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
New crates created in each year
67,219
60,000 54,515
3
£ 45,000 3733
S 33,665
OB) 30,000 26,218
z 17,620 20384
15,000 11,716 —
02 2629 3,648 5,572 'ﬂ| ‘
0 T v v v v v T v v y v v T
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

2026 F121% NVIDIA & Rust # CUDA A —% )L 2 %4 J cuda-oxide Z/28FH (FEHRELRE).

Next: fARIZZ Ry 77— (BEEEHR)

Counting rule: crates.created_at plus deleted_crates.created_at; active_at_janl subtracts crates deleted before that date

34 / 72


https://github.com/NVlabs/cuda-oxide

REWN LNy r —2 (B4R

ndarray / ndarray-linalg
nalgebra / faer

rayon

mpi (rsmpi)

num-comp lex

Burn

hdf5-metno

NumPy HY7%% % XItlii%] + BLAS/LAPACK
I (faer 13 EHH)

Z Ly Fidl (G 2€Y, 17 Tl5IHL)
SYHA (7 ek AR 2 — R

(ES 4

Rust B PEJE%E /7~ V)L (autodiff + GPU)
HDF5 At/

MICEEOHEM S 2 R—FF 574 77 VD%D>57-DT, tenferro DHIFEZIHD 7.

Next: Why Rust? AI & @ fast feedback loop

35 / 72


https://crates.io/crates/ndarray
https://crates.io/crates/ndarray-linalg
https://crates.io/crates/nalgebra
https://crates.io/crates/faer
https://crates.io/crates/rayon
https://crates.io/crates/mpi
https://crates.io/crates/num-complex
https://crates.io/crates/burn
https://crates.io/crates/hdf5-metno

Why Rust? AT & ® fast feedback loop

Python / Julia (& 3 #FH < ZOICEEIS /. AT RIS 2 ORI KR § %

Python / Julia Rust + Al

FTH L DI AT 58 < IR H U
X7 —I3 LTI 2 V84 OVIRFICfili e
FREIEIZ X ST DS B cargo check Z(fp

AT D 2 AFERDEE AT D 3 A%z RIBEIC FEH,

‘HRGa—FDHHRTH 5.

Zenn: Why I Migrated from C++ to Rust
Next: AN 22K tenferro-rs D FHFEIRER 36 / 72


https://zenn.dev/h_shinaoka/articles/a099b814166ac7

il B Z2 4855 tenferro-rs D Bl FEH4 55

o AI 2% ownership / lifetime @ EMINEHES Z2ERD D,
» NEHZ 73 ) R4 - a6l - LS OBGEEICETTE 5,
e EfTLEa—iFLlav, ZRTHIEL S OEE X PIEERNAL D Ew,

— Julia/C++/Python TRU T/ TRHIBAML T 2 EMGEEDSHEL <25 L) A
B e Tleoiz,

tensordall-meta/docs/why_rusty julia.md
Next: /M 37 / 72


https://github.com/tensor4all/tensor4all-meta/blob/main/docs/why_rusty_julia.md

b4

peati
by
i
@
9

w2 A bt 22 6 BEEE PTRE R R A~

Next: FLK - Sl 7 — F% 3 AFETHA 2 38 / 72
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ELK - RfRRER 2 — F 2 3AETXA S

tenferro-rs 1% % 13 JifT, einsum - FFT - HEfs (AD) - GPU % T =it¥ne
ALy 7. v0.1 2R (7 VKRB FT A, 772 L APT REEEDIIAK). 2L
E 2 — I AAEET, Al DRGHERD B[S N 5.

ANEDBHEELZRODIC, 3AMNTEZ S,

tenferro-rs (7 13 J117T)
einsum - FFT - H#E#IT (AD) - GPU ..

1 L ‘
Unit / Integration HE 2 HE 3
. tg Oracle / Benchmark IEA (Rules / Docs)
es
‘ e ot 1IEL & - MERE D Jh5R L HE AT & AFEDMES
L i\/}\4) W e BT Al DIFFICEZ S e\ source of truth
e 72 fast feedback

tensof4all.org/blog: Introducing tenferro-rs (v0.1, 2026)
Next: £ 1: Unit / Integration test 40 / 72


https://tensor4all.org/blog/introducing-tenferro-rs/

# 1: Unit / Integration test

A % BIEHIE 2 22 5 B 5 EBY 7 A 1 BE, K2 2 BEIBIC 20V 2
B - £ — LR A < BEE (Rust TR 7 7 4 LD

Unit test
#[test])
. HEEEY 2 —)b « crate Zifiitr L 7258 2 FGEE (Rust Tl tests/
Integration test T

e I—FZEREZDHTLNICETAMZNML, HEnZEirzEEICHREd 5.
o Rust 2380 K A7 crate 2 M > 84)L, TA ML 57 4)L FTHidFELr
» FEH (tenferro-rs, Macbook Pro): 7)VA 7 7 v FEILEF 247 - cargo check If#
IKF « AT edit—i%4 test 2011,
» Al 32T ESHAZ T, #/HFRDBIPEIZIE S fast feedback loop.

Next: £ 2: Oracle & Benchmark (#4E85EHE) 41 / 72



# 2: Oracle & Benchmark (#FR2EHE)

o oracle = [E L & DIEFILAE: ENTHE « reference E4E « AZLE (invariants).
e benchmark = R D FMFELE: FBIATEEICH] 5
e HIY AT FY (FHB) ITES — Al DIBFFITEZ S0,

fll: tenferro-benchmark (1£H8) / tensor-ad-oracles (AD DHAHAYIEL ).

Next: 1 3: IEA (source of truth) (& 728 % 7> 42 / 72


https://github.com/tensor4all/tenferro-benchmark
https://github.com/tensor4all/tensor-ad-oracles

F 3: IEA (source of truth) X% E 5 )

o 1EA = rules - design * worklog DR, Al | |
ENRIDFEITHE D) source of truth, R e

. B E AT slop: REAMEIEIEICH et —
O, [FMREOFEDHI DL CH¥T 5,

o« B/ 7MZE (HBHEILE) TlXiBVODT, &
MES DM A 55T 2 AN gl Vg Vgl W

o IEARIZ 3 AMET i d /Nl S 1130, e -
RAZ7A K6 BTH 28,

ity —»

Complex

Fix the mold (rules / oracle)

\ 4

Next: AT I3 EHIZE % $5 72 72 1> 43 / 72



Al FRBGEMEZ £ 72 72\

1. Autumn Request

Make leaves red!
It’s autumn “&

v OK!

2. Many Rounds Later

__________________
1
1
1
1
1

_________________

3. Human Discovers

[

THE LEAVES
MUST BE RED!!!

Al

S .
New Session

] . (&) Red leaves...

s
[Draw a house &=

near the tree

:\ bug detected!

7uy 7 FOHWE ATl DEEEERES memory Tld 7 <, repo WD IEARIZE T, #&H: Jin-Guo Liu:

Sustainable Automation
Next: IERIZER»SHTS
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https://www.jinguo-group.science/sustainable-automation/
https://www.jinguo-group.science/sustainable-automation/

IR RBN6HTS

2025 4 10 APk, B DAz o, fHliz b4 & LTEET 2 HNELL, K
Mz it L THT5.

FHE — KM — —#&Al — rule/oracle — XD

iill .

/'[ NIERTE ]\

ROEREHL test/oracle/benchmark
ZORINZEZ TS THEEMNED

tenferro-rs / REPOSITORY_RULES.md (#k#%)
e .. are first-class crates, not a broad

“tenferro” facade.
* No naive CPU loop fallbacks. Use strided-

kernel / faer / BLAS.

[ rules/design/oracle

]47[ KROWE—BILT S ]
ICRMT 2

CHUITAD B L 72 RO 7z —)L (V\]}jﬁ%ﬁ\
#fE, naive loop @ﬁﬁ)

Next: IEA% T, 45 / 72



IEARZOT, D

AGENTS.md AT & AN[EIDME D FESERLEHE
REPOSITORY RULES.md 2 IEEIE - source of truth - PEREZEAY
docs/design/, worklogs/ ~F % axal @8 - ez 0¥z L 722
oracle / benchmark IEL S - HaED /R

o FARoa—FOEBLSEREIZ 2—2 v FHIICHENIC 2585 (diift =
correctness concern),

o [BHHONGRZ TAI OFMH 205 rule / oracle / CI / provenance ~%7,
— T, BTRIERDPERLIIHNAT V202 N 6lfED D 5,

Next: 42 Sl %: H=# AL ICEHS €2 46 / 72



M OHEDD S 5—=H AT ICEREIES

Ask AI: XD 3 DD repo ZwiH, BHRI—FXR—20—EH¥ - WEHEMO TRKZHFHNXT,
- https://github.com/tensord4all/tenferro-rs
- https://github.com/tensor4all/tenferro—-benchmark
- https://github.com/tensord4all/tensor—-ad-oracles

DT TlE, ChatGPT Pro & repo Zac & 72\ CHVEE B Z PR L 72
o VEfE = tenferro-benchmark / AD D1k L & = tensor-ad-oracles — 1 2 (#FEFFEHE)

ZHhi L7z,
o FHED—HM: = CI + repository rules + first-class crate 77#] — 3 (IEAR) Z
L7z,

IEARDMi>Twaud, B=% Al TULRGTEMNZHANNS,

FHA prompt 1 D code block, ¥R repo 1% public GitHub repo & L THE»S580 5.
Next: TlZ AR DRE X 0] 2> 47 / 72


https://github.com/tensor4all/tenferro-rs
https://github.com/tensor4all/tenferro-benchmark
https://github.com/tensor4all/tensor-ad-oracles

TIZ AR DBEH A1) >

IN:i| Al T—Y v b

B9 fifED & % HiFEZ o W a— FaEEL

FX A VAR % R FLAE D FHA 2 LB

LT LY R L% Beal% a— FIcHiER

fi] % MEEE 9 % D>k % T A b & BRI I T - BIE

o AN[EIX 70 ¥ =7 FDFRER - BX51 - Rk D3FI272 5.
e Al £ D& X documents - tests 24 LT,

VBl (ZORAFH - At - HR - TR 2 TEETE 5, Ml
Next: HEABFEHD 5 D& 48 / 72
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HENFEa D 6 Dig S

1 L V> workflow (213D b % (tensordall H:[AfifFFE5):

(D library = application application I& reference answer 23f\>
junior IZ senior D workflow Z Z D ¥ 3K 5 DI H.

@ FHBRE~DNE 'S
s éf 7 book Ci Kl = & O)%%/—‘\J‘ Q %73\
3 Julia DHEADT X g: & noteboo 4G Mz H CHERR L7

Next: i A7 612 50 / 72



MNP 7 ] 5

D application T® RNFRE « MifR - (RIFH] 2 EF = v 7 TEANRITH A, 21
ZPR9 2 EDSEE,

n FEEBPE T T % I FEEH T, 9L L X)L T agentic engineering % %
S, —RIIRD L,

3 HEF = v 7DMEHTE 2 LIZRS 22\, AT I a— P2 AR IETHE
2P T 4US, Rust / C+4+ TH DT 0,

b BRIC TEESERAr) IR ETWS, HERDP BT DO NAL 774 V2R T 5080
H5, MEDATA NI D D0EIE R0,

Next: “FE R 22782 AL DVERDD T3 511 / 72



FE: a2 AL E DD T 5

T
4
<H
&
41’1_.5‘ Python / Julia (%72 5 %)
=
N
A
p
9
=
CDAENZE Al BEIRD D

HAETDIHN —

Rust DFEWR L WE ZAX TR S,
WFZe 2 D244 Julia 2> 5 Rust ~“NEITH.

Next: Workflow in agentic coding era: 5 sl iBAE LT L \»
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Workflow in agentic coding era: & g (&AL LT X\

DI Jupyter Notebook TXEHINIZ 702 F A4 BV 7 L 7,

S ALICHASRE TS

a— FAER — iR - &Rz 7 74 VICRE — 72 v b

Prototyping @ 7z %12 Jupyter Notebook (& #ZHTlL 7o,
REEZH—-DOFETP 2 0E TR, BEFEEEZIED> LoD, EFEIIC Rust
BiT TZ 5.

Next: HE 8 774 v #1E%: Rust st EYFF 2 — bV 7L 5% / 72



HAB N 794 v Z21E5: Rust sl RPHF 22— b Y 7L

A= (HEKR) T Rust sFE BT 2 — U 7oV ZERH,  saitama-cond-

mat.github.io/rust-computational-physics-tutorial

o XNR: YHDOILED D 5 il B~ RAGHIM (7077 2 T3 TL ),

o WZ: HHE - FFEREL — BUEfEE (s it - $IBAZKL - Fourier + Monte
Carlo) = PJH> S 2 L —3 a v (J1% - Tidh - #eH1%E - =) — WSl - mod
L.

o Jith: V—F S AT IR, P3N - BUEN 2R L S ARIDPREET 5.

— RAHO ik %, SRV OZM L LTHEEL L H L LTWws (HEEGE ! ),

Next: #is: AL Bk 0SS JEFBHFE X &9 74 % 54 / 72


https://saitama-cond-mat.github.io/rust-computational-physics-tutorial/
https://saitama-cond-mat.github.io/rust-computational-physics-tutorial/

g s AT IRMfRD 0SS H[BHFEIZ E D & %P>

@ Issue & PR (£H5 56D pileup LTW7)

o Issue DAMMEIZ E235: N7 - FibAE L = B & AR, AL IZIZEATE 4
WHERIT

o PR O&HENIAMEe: BB IEITIZER), KRR 2Rl Tssue 2T FFFE
B+ AL 3 —EHFELE T3 705, BEA,
» B EICE A1, B\ Issue 280 % 2 EDBHEIFIFEOHLICR 5,

@ a—FDI (Al Tat— - BEXESIC)

e HEHET A 75 ) OFESLIEGEET -\ (SR L D A - ORI, A TE T
oracle / test TXZ 5,

o JEHIEVEIZEHOMED NS FHP A E— L THETIUL & W,

— PR b a2 — FHHELGMEL T35 %6, a3 a2 =54 132G T %D,

Next: £ & ® 5%5) / 72
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1. 7 —7 7 1 —: brainstorm — plan — execute. prompt T7Z { > ZikslsH »

5In e, BEEZ SEICERENT 5.
2. 3AMTX Z %: unit / integration test + oracle / benchmark < I1EA (rules) THE
RKa—FzEifd 5.
3. HBE: BT TFEEZ, WL X)L T agentic engineering,

M|

BT B,

— ANHOEZFIZ 7ay 27 FORE - it - BEE B FEICk 5,

Next: £y M7 v 7" RHNC AT ICHIRT 5 2 & 57 / 72
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2y b7y 7 IS AL IR T 52 L

o WIMIT Superpowers ZE A: Al IZ URL ZELT 'f YA =)L LT,y EHEGZT
(github.com /obra/Superpowers), brainstorm — plan — execute % il 9% skill
fit.

o git IXWH: JEFE - 7297 - LE 2— « CI DHij$e. git init + .gitignore 2> 5 IR D

) 9

e Erl¥4 HIX Rust, Python / Julia T% X\ (oracle 3HO UL FFEIIAE T
V),

. Rust %5 BHET A L7 b UM + 72 F B 2 (F 645
» src/ WD #[cfg(test)] IC unit test * tests/ |2 integration test.

o DFETHAMID>S: AGENTS.md / CLAUDE.md (Bi#fi + 2= F - fEiK) - README -
cargo fmt + clippy * seeded RNG (FHE{E) - #iRIE 7 7 A WVREL 7u vy Mg

77 B,

\/

Next: SHOYA IV E2DDY A 59 / 72


https://github.com/obra/Superpowers

SHDY AL I E 2DODF A

Hi D superpowers 7 —7 70— % 2D Ising IZEHT 5, £¥ A7 THlT 1 BDH
A 7 I):

Step 1 AT IZ FFNSHE, HOND FFXETE (markdown/LaTeX) ICE LD I E S
Step 2 fi]Z unit test § % 2 G&am L, oracle & MREETHZ R 5

Step 3 FEH: — G\ - BHLLla — F - invariant Z iS¢ TG

Step 4 oracle THEGE (Onsager & iR, (M) OF RIK[RIZEH))

Step 5 7 HIALZ IEA (rules) 1275 &7 T

o Task 1: ZEAD 2D Ising (Metropolis).
o Task 2: 7LV ALPIR (L 7)) M) = WlZ A7, $£72 Step1 56 [FLHA
7V % 1.

Next: @ & fHhk: 2D Ising 60 / 72



A8t & LRk 2D Ising

o WLaI Y- DER: BIE M (Onsager) 3% D oracle 239 . well-known THERIE 7
NWTHHRETE D,
e H= —JZ s; (FAHALES), Metropolis BT, #HIE = energy /

=

magnetlzatmn / Hﬁ,m / wrhdgE

WEAF2M rust-computational-physics-tutorial @ Ising BE2Y P E . B 13 Onsager (1944),
Next: Step 1: AT IZ NI ¥, i&GHEIC 61 / 72


https://github.com/saitama-cond-mat/rust-computational-physics-tutorial

Step 1: AL IZ PRSI, il & (c

prompt 75 & 59T, 9 AL I CHFHE ¥ T/ — b (markdown/LaTeX) IZ %
EDHIX5:

o Onsager B T, = 2/1n(1 - \/5) ~ 2.269 (J = kg = 1), FREMALIIRR - FEEL

e Binder cumulant: U, = 1 — (M*)/(3(M?*)?). %72 L O T, TAET 5.

ZDEF /) — F DY inspectable Zixals OIZ7 5,

Onsager, Phys. Rev. 65, 117 (1944) - Binder, Z. Phys. B 43, 119 (1981). 7> 7'L: i / €24t / KE /
algorithm / ##fL 2 — I / invariants / reference / error metrics / test plan
Next: Step 2: fi[% unit test L, fi[% oracle TH.% 72> 62 / 72



Step 2: f]Z unit test L, % oracle TH.% D>

MC IEEEEZ g0 T "WH—8y 7 X MZEHEL \»,

AT tigam LCUI D 77l %

IS pez

ICBAETE 50 %

unit-test TE % (JER) oracle Th.% (#iilhY)
JIHAE S @D index F1E (E), (M) DOWIRHE

1 A Y REED AE HEL - iR D v — 7
ZAMER min(1,e PAF) Onsager & D—3
detailed balance / RJ3H4: Binder D537

o INEF% B2 A V) BRIREZEEICHA EFon, BRI 7L T

5.
— el ETH KIEHER ~ 0 ODEEREN T A T |

Next: Step 3: I, Wi TG

25,

63 / 72



Step 3: FEIR I, WL L THE

e XilEZ 7107 FIZ Rust EEIE 3.
o FEHSE AT IZ EGC - HEla— F - invariant 2 IS8, &
5.

Kals EREHDYE

e NHEIDHHEDIZ a—FZDbDTIEHR, 20 Ma—F o 713y X s - Hy

DRI,
° f’f’L W%]J iﬂ—]‘?@)ﬁfﬁf E%n/ujp% 2975)%73:1/3_[‘5

3747 CHET S,
Next: Step 4: (M) (FHRHT 0 ITES & Ww»

iIX AT !

IZEHT 5,

64 / 72



Step 4: (M) IZARIFHIT 0 IZR S 22w

o ¥ Onsager B{A M (T, - AR - EAVE—7) L REZEDE S,

o 72 NFME (5, — —s;) IFHIEICIE (M) =0 22K T 5,

o 7273 T, LA'F Tl single-spin-flip Metropolis (322K % KIZTEJ, Db+
75 —IZHii % % (ergodicity DFERNNIIL), HIRKFE-ETIE (M) + 0.

— ZAUINT TR, T AL DR, BY compiler HH L 22w, kD S
D% oracle.

Next: Step 5: 37 FI A% IEARICEH 5T (Task 1 O L) 65 / 72



Step 5: f47zHIN Z IEARISEH ZIR T (Task 1 DL _EW)

Task 1 T o7Z % XDy ¥ a r~G &R 720, rules ITEZRELTHTS:
o T. LTFDORRPEZE (IM|) 29 (M) IFHRKFET 0 IZERES Z2\0»),
o MC @ unit-test Hist: TRERIERT D A, /NS 70 2 THEPUE I RREE T 5.

— AGENTS.md / REPOSITORY_ RULES.md IZFH ZiALr = ERAZHF T3 147
.

Next: Task 2: {Efr (mixing) Z#H < § 5 66 / 72
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Task 2: {1y (mixing) Zi# < T 5

e WIZ A7 LLTC, WYL N%EL ) (£72 Step 1 225),
o [H]: single-flip | T, W55 ¢ EE LR T, LINT 7% —[E%ZE R TE R\,
o AIRE (Step 1 T FFAN - fGEFSE5):
» L 7Y A5 (parallel tempering): BT %2 A58 S O BB 2 55, SR

BEZBNZ 5.
» 77 A% —ik (Wolff / Swendsen-Wang): A E ¥ O % —$5 R L, Fi L 2 [0

Replica exchange: Hukushima and Nemoto, J. Phys. Soc. Jpn. 65, 1604 (1996). Cluster algorithms:
Swendsen and Wang, Phys. Rev. Lett. 58, 86 (1987) - Wolff, Phys. Rev. Lett. 62, 361 (1989).
Next: L 7V A D Feit: WE % £ 9 < D 68 / 72



L 7'V A Zost: T sZ &) il »

o MR {T,} OlE = axaHIWr (Step 1):
» [EE2 replica @D R Z —E (20~40%) IZ — ZRINVFX =AM DOEHL D 2R,
> B AL BLiE D S IR, AR 2 W,

o F#4L - (M) / Binder D% Z WGk — MERIEDOHE D IERICEHZET,

B Task 2 1374 7 CHHET 5,
Next: #i&E 69 / 72
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KR OMEICH 72 0 Bineigim 2 V772w (PR

Jin-Guo Liu - Lei Wang - Satoshi Terasaki

Next: ZE &R} 71 / 72


https://giggleliu.github.io/
https://wangleiphy.github.io/
https://terasakisatoshi.github.io/

CompPhysHack2026

Sustainable Automation
Jin-Guo Liu

SUPErpPOwWers

MIT missing-semester

AHFEROWHRE R BNy AV Y (BT A ). FiE N~
AX VB b

CLAUDE.md (itf&) + Skills (FH) + ¥ 72— = b
TAL@IZz2y>ay - 707 P 2BATH
EAJREIC T B3 5%, C a8 7D 10 HiT RKIHZ2 B
i U 5

brainstorm — plan — execute % Skills & L CHRiill 4 5%
7—7 70— (KHDO/NV ZXF )

agentic coding AfY (CLI =—3 = ¥ | DR:HfE)
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https://qc-hybrid.github.io/CompPhysHack2026/
https://atelierarith.github.io/CompPhysHack2026HandsOn/
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https://www.jinguo-group.science/sustainable-automation/
https://github.com/obra/superpowers
https://missing.csail.mit.edu/2026/agentic-coding/
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