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Abstract

Triton kernel optimization must simultaneously preserve numerical semantics,
memory safety, compiler legality, shape generality, and efficient hardware mapping.
We present ASCEND-OK, a constraint-aware evolutionary optimization system for
Triton-Ascend on Ascend A2/A3 platforms. For every kernel, the system combines
LLM-guided program mutation, parameter mutation, conservative structural transfor-
mation, and two-parent crossover in an isolated evolutionary run. A staged evaluator
checks the static boundary, compilation, all correctness cases, optional boundary vari-
ants, and fresh NPU measurements in order. Only fully correct candidates enter the
performance archive; profiler signals guide later mutations but never replace evaluator
truth.

The system automatically exports at most five candidates with complementary
performance and failure characteristics. On the unified evaluation portal, constrained
continuous search reached 71 points. With a broader allowed-model exploration pool,
the system reached an experimental peak of 100 points. A robust final configuration
achieved 70 points, passed 204 of 225 tasks, and produced effective results for 20 of 21
kernels. The report describes the problem formulation, architecture, evolutionary algo-

rithm, NPU diagnostics, experimental analysis, and end-to-end reproduction workflow.

Keywords: Triton-Ascend, Ascend NPU, program evolution, auto-tuning, large lan-

guage model, correctness gate, NPU diagnostics
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TR deepseek-v4-flash. qwen3.6-flash; F B HE X F I A
deepseek-v4-pro
R R | OpenAl-compatible HTTPS endpoint, 2543{ 1 a17H
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T A PR S 1x FFE 910B3 5, 32 #% CPU, 32GB W 1E, openEuler
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LR R G111/ 71 43

Tl % — 7/ 100 4y, 191/216  4F 4%, 20/21  Kernel,
avg_speedup=103.70

R fREAT I i g — 11/ 70 4y, 204/225  4F 4%, 20/21  Kernel,
avg  speedup=69.98

BT I 5 FR B T B B SRR SR R R B M A, ARE BT — IR EEE di-
rect batch:

Listing 1.1: &% Agent {7 5#HEMEITHE

export ASCEND_OK_MODEL_ENDPOINT="<openai-compatible-base-url>"
export ASCEND_OK_MODEL_API_KEY="<runtime-secret>"
export ASCEND_OK_MODEL_NAMES="deepseek-v4-flash,qwen3.6-flash,deepseek-v4-

pro n

uv run python -m ascend_ok.submission.runner \

--input-dir /path/to/official/datasets \

--output-dir /tmp/ascend-ok-run/output \

--archive /tmp/ascend-ok-run/submission.zip \

--receipt /tmp/ascend-ok-run/receipt.json
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1 < |0 <5. (2.3)
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#eH) Python 3CF.

2.2 H{TH: BSEEMSEISERME

B Li(v) Famfpikse Python AST. Triton 23 A1 2R S8 FH il b5 &k
Ly AT DMIRA IR A8 fE B imports 8 AP AINAFS . JEiE tensor FhR. A% X
Frif) dtype FIBHBASLI RS 42 BIURDLESAM:, AREIEHIEIERH.

I Case 84 Ty, = {t1, ..., tn}, SAIEFIEIEEE X R

Cr(x) = Li(z) A /\ Pass(z,t). (2.4)
teTy

MR GHETEREAS Case R @I FPPAJRAIREL WA SIRZEBHAZE, W
Cr(r) = 0o RGER R TE XL - AT T EFHIARRSH A S B iR idE i .
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(0)
Su(z) = Ei?x)' (2.5)
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3.2 ANEEHAF
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#R H 3% main.py. optimizer_agent.py. executor.py fil config.py PR 54—
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3.2.2 Batch HHE

Batch E#Fa €7 & I Kernel, MEA Kernel ] Agent. executors run
identity FA#KIEM Ao —~ Kernel IJHE/RTE FIHE. RO 45 R AT RRIRS S 2w 2
T34 Kernelo 58— M55, batch manifest 565 NIy S0, FJRFEIER
WA W R DL 4 2 5E B R 5 R

3.2.3 BIXAERKE

AR R EF P SRR Z lane: KRS LR S8R RS AST &
e MR X EERIEE . W5 lane IL R —IFA 5L, (B AN 1A B9 A2 T BE o
YIBE lane FESHMLAM R FEEHR I, BIHSHK BB SRT lane; HEFALZA
IEBHEYERER BRI . K 4546 2 RE T PR T

3.2.4 BSETLR

RS ARG AST 4T 3 & BT, A A import AR, PRI 4. Triton JIT
R E. EE helper. ZhAMEFRA range. pointer/mask FEAR. tensor FhR. dtype.
bitcast 5EF builtine % F#id BEE, 1A R B35 raw hash. AST fingerprint 5
alpha-normalized fingerprint, HFXE. JEFIGHREEFE R E

3.2.5 SOMEIFENE

Executor 7EMZIEN H % B ANk, M IEIGSEER import AREH 4 5 7 ¥
o TR R Python 4. Triton JIT. £ERIEMME Cases 1R AR A, warmup
fresh profilero F—TBRIME, FEM BT B8N X AR ERTE, tls =51
NPU W[t 56 8 45 A W REZE N archive BB,

3.2.6 Archive 52

Archive R BHITEREHFTHE . B IRFFREENEREMEIE . A WIS o BT AR
IR 2544 fallback LUK SRR %5 44 22 ORI Ay I R 48 A s Al o
i, ¥ filename. SHA-256. candidate identity. origin. generation. fitness. run
identity FIHy A4S N\ manifest. FTELEFM manifest Sz fs & SO, B IEAR P
ERIF-VIIN iR
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Y5 WK BLOCK”IXRMUR BRI, M4 A fEiE stk ML, B plm
profiler ¥4k /5 b4 H g5 MR L
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Bk ES 2N T

compat .agent LA EAConfig. executor fEE#E R Top-5. ST

models.prompt TS AST VAR E . NPU 5444k prompt. 1 J€ 55k
i

compat . executor B ¥, Case  inventory. IEHf. fitness. error signature
deadline

profiler.* fresh invocation identity. HWJ#E. BELME. R EE
msprof ;=¥
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4.1 RBEEX

PEALAR R ) H AR AR AT B2 WSO TR EAT FRITAf PR A 28 1o I 1
15 AN “ P SR RESR T I B . SR A — IR & B UL RRAIER
FIIRPPRE . SEZAMG. AHERIAR AR At . PR AR AR S0 BRSO IE
WAL IREEEAM BB R ERIEA GO0 T — A PRI 24
RF, MRE4 RS S, SRR R e,

Listing 4.1: ASCEND-OK #. Kernel %)y @503 Li8 &

Input : parents P={pl,p2}, evaluator E, deadline B, output limit K=5

Output: verified candidate set O

A <- empty archive; H <- fingerprints(P); F <- empty failure memory
S <- conservative_transforms(P) U parameter_mutations(P)
for x in S while time_remaining(B) > model_reserve:

if fingerprint(x) in H: continue

H <- H U {fingerprint(x)}

r <- E.evaluate(x)

A,F <- update(A,F,x,r)

for generation g = 0 .. G-1:
for lane 1 = 0 .. population_size-1:

if deadline_exhausted(B): return select_diverse(A,K)
Q <- select_parents(P,A,g,i)
D <- compress(best_measurements(A), recent_failures(F))
x <= 1lm_mutate(Q,D,time_remaining(B))
if rejected_by_static_boundary(x) or fingerprint(x) in H: continue
H <- H U {fingerprint(x)}
r <- E.evaluate(x)

A,F <- update(A,F,x,r)
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atomic_checkpoint(A,F,g)

if score_cap_reached(A): return select_diverse(A,K)

return select_diverse(A,K)

HinE R AR, XAMERAT =ZAE R BIE, AT IREA S AR %
B, MRTEN S EERRIK. HiK, ZREREa ARSI RN, T ESIEA.
ML) TAERIGFNAEAT R e, R ZARIS I — 805 s “HE28 tensor FARA
WG i S ] LLLEJE S A 00 E A U4

4.2 URREZBERER

PN SRR E AR TRERE : — AN E RS reference, 75— HE
SR tile BT R REATRIBANARTELF, MREX PSR lane KA K —
AMRSE anchor, 38 LA W HEE AT 171 S—AR, iR 5| e £,
BEF I prompt HEM R —E S & o JEEEARM M IER) archive HiE P4 leader: —
AN EIERE . 55— MBS source-derived JEARFINAF A1 o

XFMEEEAR X4 F7E exploitation & robustness Z Jal#% B T — /N Pareto Fiji.
IR R RTERE— AR EA TR, 38 = ACART DL AR Y 2 (1L TR SE#E Y tail /mask
ghy; BRI SRR IES, BB RE S0 — T Y 07 N5 5 — I B TAE R 3 A
ARk,

4.3 THER1ERE
4.3.1 RFEHTH

PREpAL GBS AST 528, BN RHRAF5 17 alpha rename, FFAEASHRAT )5 Xt
PREZEA SIS EMPLIE L AST PEATIEA . EAR T AW R PIE speedup, (HRAT
WA R s — AT AR 5 JE R A ] I, AT REIE BB A i —— P —— S H B
SR RGBS IERME anchor, HTESAIRIEER R AR, 2B RiIL A
BATHE

4.3.2 SBHPTH

ST tl. constexpr. block literal. stage/warp Z8ICSHFN grid 118l
AT AEALE . BN AB AT B Mg R, mRREMRL 4. U575 B Rk
Lo filie > Bfgik . BN, 4G —4> block B /NRLHINS, S EIF
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program; 4RI R FIERE TS, R - HIF N tileo SR RAT
B ERR, O JRSARRAR R LGS I A

4.3.3 KIEBEHEFTR

BRI SN S IR B D, Kernel 22441 launch 322y, )
AST BRI/ AR, SR EER I E S ERME, FE=1AEERK
Wz 4, DR bEphi i)o AAL0 0 iR o] 52 %% Python Jifid. #SilRSEL
Markdown $#¢H1\ #i4h import. ARXE 42 JRFFZ R 23 TF BRI A H o

Listing 4.2: RAMRERFHSUA (FikIFE L models/prompt.py)

def validate_generated_code(generated: str, parent_source: str) -> str:

parent = _parse(parent_source)
candidate = _parse(generated)
undefined = _undefined_global_references(generated) \

- _undefined_global_references(parent_source)
if undefined:

raise GeneratedCodeError ("UNDEFINED GLOBAL_ REFERENCE")
if _imports(candidate) != _imports(parent):

raise GeneratedCodeError ("IMPORT_SET_CHANGED")
_validate_function_surface(candidate, parent)
_StaticBoundary(candidate, parent).visit(candidate)

return generated

4.3.4 ERBEZTR

W)

MR TR EYERE R, BB R Case BRI, RGEHEN repair modes
BE AL stderr BEMBUEYE R RL N prompt, T AL 45 AL 10 28, 491
{1 CORRECTNESS_FAILED:tc3:shape-mismatch. COMPILE_FAILED:tensor-index &f
PERFORMANCE_UNAVAILABLE:no-fresh-record. #EHEI7E(:EE BB 45 BRI F&E
mask. padding. grid BA5 B, WRBEELMAMEZS, #HERETIRE
BARRT, A TE R R —

4.4 SEREEMIXEIN NPU tLRiE

RAGER LG ARG 5 24 10 TR AR % B0 i) SRR I, o RE AR S A2 B e A 1B 78 46k o
ASCEND-OK #R#ls AST flizfriZ Wi, FEAHE:
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- UEEH REELRSIHRERENEEE 3, 25 program fisiKE
pointer arithmetic,

- RESELE: WEMA SN TAESE, 2 program 58 25, B E
%A launch,

. MMES5HEEER: ¥KitsE clementwise FEE. scale fll quantize FE, 1B
dtype #4655 NIWF o

o MBI M FEEFIRELRS tile A4S fast path, [FBHERE tail mask 8¢ fallback,
NSV 2N T

o BZFE: Y profiler BWREIEWNGE SRS RMER TEEL NS
Il DA D B RS R R B PR A
XS IR P IIE L, A EFEKE fitness. Hl40 profiler BIRTTFAELRE

fi2, R layout ZRAF R SES: #ifh Jo & S EY, U H T — IR SEEE

HroesE .

4.5 ZFEMRAR Top-5 £

o A BUMERE B e BTN SCAF, ARB Syt /] — N AR R INVE . B TTEE A
Case BB, TEFRBURAR LA BERI R, AREEE JeXT IER R fitness HE
B, BERPEREAMK T 4 A fr H g — R LBl AT A B . PR PR A B
244 iy S M RE o D0 R i
AR SR AR P A Y S8 A
FE source-derived W SR E AT BT B Aot |
ARG A B AST feature delta AN[a] i1 ;

RN 2544 fallback, (HUFEHAEREIAEI 524+ B {E R B o

Listing 4.3: Top-5 HFHJIEHMH S5 1ERE w4 B (G{LH compat/search.py)
eligible = sorted(

AN

(c for ¢ in pool if c.evaluation.success),
key=lambda c: (-c.evaluation.fitness, c.generation, c.candidate_id),
)
best = eligible[0].evaluation.fitness
competitive = tuple(
c for c in eligible
if c.evaluation.fitness >= best * min_relative_fitness
)

return retain_output_roles(competitive, limit=5)
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X SRR PR B N AR AR PR R e I R A B K, TR e AR R 2 T i ™
[ — G MBS AL PR AR

4.6 HEBENSEFLFH

BRI E R G R SRR B, B RAR
BMASEHAR S, BRI . FET IR —&RER, RN
R (1) IREIPFy e r Bfpeit BFR: (2) A R B e i — IR EMS5T8: (3) #
RIR S5 ESLR B AT I G (4) LA TRIECAFIEFRLE ., W EA archive
w2 MR PRLRGSEG UG G BN, AMEERYhE, el
IrEBE A S E R,
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Ny

5.1 N AFMELIZREEE

R J ) Kernel 7] BEFEAN DN AFRRKIN: Python 7%, Triton JIT. )5
lowering, ¥ #IZfT BUEIEBIPERIPERER S WK X A AL — A X B B
MIRA R, RA S MU RIRGE : 25—, TP RICAIA A wrapper i 5] i 4 FE
AT # =, profiler B ABIREBELVE IIE AT, P& #RE A MR R fitness,

ASCEND-OK #3¢ &l 73 9 AU BL. - BANBr B RER_E— Wy B B
WILIRAS. SED.1 Gy PP A £ 52

Listing 5.1: {#FFE{HiE XA staged evaluator

Input : candidate x, case suite T, baseline b, shared deadline B

Output: typed evaluation report r

w <- create_isolated_workspace(x,T)
if not compile_python_and_triton(w,B):
return COMPILE_FAILED

for test t in T in stable order:
result <- run_case(w,t,B)
if result is not PASSED:
mark_remaining cases_as_not_run()

return CORRECTNESS_FAILED

if auxiliary_boundary_suite_enabled():
if not run_source_derived_cases(w,B):

return BOUNDARY_FAILED
p <- run_fresh performance_measurement (w,b,B)

if p has no unique positive measurement:

return CORRECT_UNMEASURED
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d <- optional_non_authoritative_diagnostics(p,w,B)

return CORRECT_MEASURED (performance=p, diagnostics=d)

PR A5 08 R BRI AS AR 5E H B SCARHEWT - 5140 CORRECT _UNMEASURED
Fonfr @it IESTE, ERAR R ERE XARSSREBE IR Zw Gt 5 70
FE speedupo

5.2 PRELIEX SERYE

AN GRS vl B A I SEAAS B 47 Lt v RE i A g S B R AR 42 . RS
AST fi##ft Case [ import ¥84], BRFTA Case Mi—H5E [ —AMEME R, T 5 pk
P BRR A3, M AERITIE R AT S . Xk 7Bl T Apy,
A import B.py” Mt .

FBUIEM O EME— TAEE S, HEHE. BE Case MBIURB. FIEMATE
BHIEESE =R WRHE AR, SHRBETE R A T2, AU
SEEIZ k. TAEX manifest et fEiE MERA runtime MIFRLL, (TR SCIFRE S IEH#
PEGE RN

5.3 miE¥5% Case [EfAME

UMY B R 241 Python fERERRAE AL bytecode, FEEIETEFHIRFI—HR5 25
%, Triton JIT Fl)5 ¥ lowering NIZEE 5L Case B K launch B &4 i Case 452 %E
Wiz fr, =R —A 31 deadline, fEIEZ IR IS, timeout BY, assertion failure
AL G4 Case, APAFITHEIARIC 4 NOT_RUN _AFTER FAILURE, i A&fbde(t.

BRI H S IR —3. 8B4k Kernel HFFERFE scale FIZEHH TG
E T D X B R (A AR P s scan 28 Kernel F5ZLRFRIRSHEHIFH padding
W85 reduction FFEF BRI dtype FIFHFATHHRIIRZE . XEE UAE A HHS
KA A, AT 55 reference FRE SZELECHAIA -

5.4 JRADRAN SR

NI Case FRARK, SHEREMEERSTE tile HERTER LERIE. A, RE
AILAM Case AST Hif IR 2 T S ER A i B 12, AR i /NI R AR iR o AR 1
FTAERMA R LIAT: RAERXRAGEER, A ¥ EHFEE. X— baseline-first
SRR AE T AR A B B AR R A B B
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WA ARALEE: KRSl B — 1. B+ 1 FUREHE B Wik 5T 2k
i ARG stride HIRFFEHAE . 7E reference AVFHIHEIN NaN/Inf sEARME ; M
optional pointer {] None 4332 . AFARME R Z WA EH, FEH T fitness R R
Wi N 528 Top-5 HIfiF-

kva g2 N AN =R
5.5 FEEMRENE
T RE SR AL AT, invocation identity :
¢ = (run_id, candidate_ sha256, runtime_sha256, invocation_ id). (5.1)

K profiler J3ZNERGNE AL & ¢ BIHFT H . Parser IR H RN F A WRA B
OpBasicInfo.csv, FFZ3R run identity. candidate hash F runtime hash 584>—3(.
DL AE— S0l 1B B AT /] WA EHE ;. FES N TRETHBRIS; Kernel £448
UCHC; WHERREIEAREG PP T invocation FFAGINA]; BOCAHFRSUE T I
AL

& /j 41297 warmup, #EE JIT FE K runtime #4513+ N\ Kernel latency.
%15 Kernel, %2 UGERIFEL median; XRS5 H, #EHE median absolute
deviation Fric B EBEE . HAEMBEFA fresh M&EFEIEAIREIE fitness,

5.6 PipeUtilization i2Hf

Profiler LA B T B B —RBLIZERAT A7, A T B Y Hi k2 5
IEW. RG0K 6% profiler i B4i /D BEHMLES
o FEOGHE. R E5EREREELRN S
S R [E et = N il a1 G X m 7 B
o ARPAEEART baseline B duration FlE (5
o JETTE source-derived i1 IR bR
o] prompt B, HAREE G HLR R B SN E LG T AR . AR
Beifj ) profiler H B R CSV, M5 HAr LR K HEMFE LT

5.7 KRBT E

Listing 5.2: $E E TR RIEIE X (BfbLH evaluator.py)
compilation = run_source_compile(workspace, deadline)

if not compilation.succeeded:
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return report(EvaluationStatus.COMPILE_FAILED, compilation=compilation)

for case in workspace.cases:
run = run_case(workspace, case, deadline)
if run.status is not CaseStatus.PASSED:
return report(EvaluationStatus.CORRECTNESS_FAILED, cases=runs)

performance = run_performance(request.performance, deadline)
status = (

EvaluationStatus.CORRECT_MEASURED

if performance.eligible

else EvaluationStatus.CORRECT_UNMEASURED

)

return report(status, cases=runs, performance=performance)

45 R B4 statuss correct flag. fitnesss PUZR#i NFELL. stage trace. Case IR
25+ performance JRES5 K455 feedback code. Fiff archive RiBUXANRAWE, &~
BT stdout/stderro XA LLRIETEATE X F AR IR Bl — B B AT HEA AL
GRS

5.8 MEESITHEZEEE

S— I VP EA R IR TS 73 B FE AR, NPU g &5 mi48 Kernel fI%
B, ASCHE R DU RS A g5 58 By JRAER— 1) DR FEUES; MBS Passing
Rate. Kernel #3557 Kernel 538 /INE B IE 22 b 70 45 25 R N &AW ;. “profiler
TeHE” 5 “Kernel M 5e 2 AE M X THA B EESERI DT R, BATHE R
YR ES WIS, AT SR R 7 s B i .
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6.1 MEFRHEZFAIZTRA

AT H B SEIFE AR IR SE T o BATE S L N Bl BRI R

o A EEIR L, AEAIER S ANE, SRR T, S Hx
it . HAARSEET . A LEITIRMRE. SO NPU fifk. A EAGE

FEAT R JIAA P Bl
1. ERARAESBIELS. Sl Case. baseline. iy & FIHi H H 7 E

LA, H facade fRE G —RH

- B APPNRI R NAER . SRR AR IR PR B RIERRSEE . e Case $UAT

FIERAEIFTEAR B %o

FAESSRME ETFNTE X o K amiktsin. IERPESRI. profiler TEEUHRABIT 73 ik
ARARZS, SR stdout REEHERT I -

SINARFAS NPU 287, fEiFN a8 2 BN RVFRAL. SRR 254
Sy PR RRI &R 15

BN S — 1N RS AR K& Kernel WAL RSN T3 B
Peo RS E R, FE SR ORI ORI

WOATERNRE . Si—izfrsd . HEEAS R, manifest. receipt. i
o AR E T ZIP, FEas 6. i Kernel FIRPEAN U FEA HUS B 4
XAMENZOERE: HIMMEREE ERE—T BT RE HA4EK. Wik,

MR ERZ AR E, Ja SRR RS A REM S b 22 B IERR 7 1f

6.2 RAELLUHEITFR

Bk evaluation. deadline. manifest. receipt 1 model usage #Bfii Fj dataclass

o TypedDict F7Ro XAZN THITETE R BB IMELL , TN 1ok LA & Bf%

B TS AR AR

CTRARTEIN PEIRINGC 5 IE R BT RE R A RE L S MH

« candidate identity #5%05 SZFRICHE SHA-256 —Z, 75 M0 A0 PR A% J0 1564 5% 5
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« partial batch NEEEHT completed A H AR B, BER T UFIRTTEL:

o WIS, TS token usage BIBITHE, AEEEFELIREE—H
M

« elapsed time F deadline f# FISL{E T 5 AR b, AFE2A0 RGBS B EH o

6.3 Deadline 5F#HFERF

LimitContext 7E Kernel # & {GH# A monotonic clock ig# 81L& . (TET
PRAERY timeout HRE“ Wy BL_EFR™ 5 Y i AR I 18] ) e /MEL. B8 client B DI A
PR E, (HIFEGREERREE I BOL A BN Case 8 profiler ZI% hang, F-###%
KDPLAETIFIR 2R AAY timeout o

W RIMFEILALE— finalization reserve, FTFE M. #E#HF Top-5. F manifest F
T, R SERSD R alarm, 5B AT R RERT AT S
ZAREI ERREE TR S 42 deadline ¥ MR H 5“1 52 1K G —7E R — T
HNo

6.4 [RT Checkpoint SHHlRE

PN — MBI, Agent FREBHEIETESL. generation. model. success. fitness F
FIRZE AT N trace. B AN SERIEF HRmm S0, M atomic replace Z46t]H 3L
ff, Batch manifest {# A0 R 7 Rid % & Kernel 3k,

WE RS, RGERAECTEM Kernel B AR runtime $5E0RMBEE ST 55—
o —HNTLIgREE T —A Kernel; A—FN HEHHETT 21 Kernelo XAFELHES T &
ShirE R B EE A, WMASIEIHAEE P B S ERE TR 45 2

6.5 RAHEDFASERELIE

12 endpoint. model names F1 API key HHIFEEASBEEN . Provider registry X
A BT AER RS R A7, O 80155 AU . He trace 3 receipt. ik
MR- AR TE )3 BT I B AR A e PR PRI AR B, R B el e 0 50 Y Python 32346
AR, WICEERE provider key,

B R AR P BE R ], AREY R TEHEARSENR .. XEAfT4 gener-
ation interface SR M| source/model/usage, AZEHHI S RSGEF shell P8 o
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6.6 TREMETE

H 23728 M completed batch manifest ¥ ZIP, Ak Him P H 555
AN BREE S o BT L TR A
1. Kernel HEFMBE M AMFEGE—maAtgX, BMEREE 15 MEiE;
2. FGE R ER R correct H submission eligible, {EiEM A5 manifest —3F{;
3. RIEA G NSCRBITEGER],  H %N B ARG E R @o
4. ZIP entry ¥E8ARHET, WS SCHFAURIE € , [ —4 N AR M IR 19 7 81 5
5. %} archive NZ&HAT KL% Python 4wi%fl secret pattern 4, K55
Hi SHA-256 receipto
XLy AR Agent SERL ™ WV 5 PRyl AT B EANEWRIR S . HE:
%% output B/ Kernel () ZIP AFREE A 46 v 4R H 0 TR 4 1E ) -

6.7 IB{TRYERER

EEHI SR Python 3.10, {&#if uv.lock 5 hash-pinned runtime requirements
% . NPU 270 1 CANN. PyTorch. torch-npu F{I Triton-Ascend 2 i%. JF &
AT 910B3 & fr; A2/A3 Z2HMRFESE, H A2 @HE X P 910B RA. RGEAEHE)
Bfics% Python. Torch. torch-npu. Triton. CANN. &&ZEFMG S, BHTELE
A R I H B (e HE P 22 57

6.8 MRS

A MRS T BERE KB 2, T AR T HERA 2 &, Unit M08 55
fingerprint. deadline. archive. parser il provider; integration {78 SR YH A 4
%\ By profiler freshness Fll H 313742 ; e2e MIRE HZHRZL CLI. 4= batch 540
WA o A2 ARES A IR S AP contract /security M, HIAN%H5h import. prompt
injection SCAS. RiE A RAF S5 FAEIRARK o

L NPU W A 5 a4 i i TR A — . PFHF N R AT LLJE7E {18 Python
WBRIZAT release verifier, BHINFEANME. FTERFRSH: BAEETT NPU HEEHAT
Kernel smoke 54834 %,
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LI B MRTT: (1) RERED AR W 4wk A EFREL; (2)
LR RE A BRI [ B AT ERLE s (3) MRES MR AR S Case Ei
Ry (4) WRLE Kernel CH2ETERE BIR, WRLE Kernel 1532 \ERHYE S bmBR 1 o

FE3 NPU 2GR R 1x B 910B3 it A 32 #% CPU. 32 GB N 175 openEuler
aarch64. #H4%414% Python 3.10.0. PyTorch 2.6.0~ torch-npu 2.6.0rcl. Triton 3.4.
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KA =3 T8 R R — BRI

LI 21 A Triton-Ascend Kernelo 48— ] FURUBIT IEFEFVERENI, &
Bl B4+ {45 Passing Rate. %% Kernel ¢, F1Y speedup. & Kernel 43455 2 M4
o HTARPENE IR BESS 5 BEFEAEAR (b, AR SCHE FLECE 40 1Y ) INp 25 HH i 2
F1Z Kernel 454
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7.2 MNBEINARISHEER
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7.4 &K Kernel 9 HE
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Quantize )\~ accuracy failure, #t52, KMIFIELE 21 4 Kernel EIY5) 5040, M2
H DR PR A 3 SR S

RATTER M 2 R AR B R SL AR TP IR . Y AT ARSEIEIE R TG4 BiC4s © &8 F) 200
) Kernel, FUHMPRIARBRIG: M, H—14 0 5 Kernel 85 BIF3EIES, Bk
MBI LR accuracy error #r5r ARG R, A RERRTHE S FE A 2R

7.7 ERBBRSRER

TP SEE R AL RGP, AR B R AR LR RE L BRGRES . AT o0, AR
BRAME NPU S ARES B AR IR A L. B, RSO HE—IR/NIE S
B ERAE AR — RIS S . R SRS IE A =AY B, W EEEE R E
PEIIES M 0 438 M AEZ S et 5t 5=, TAEXISr+ resident reduction. Rl
A SRR 5 LER Kernel EE mFBHI; £=, B2 M RELER
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SR . USRI S P BRTE 4 TE
BB IATEASH, FERE Case, baseline, BULRFERNS, BEEHIL
55 NPU WU, T BITRER R . SHCER LRI R

archive,
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FLINE KREM Kernel L1k EXUIZ
T

8.1 FRPFIHLHEFGE

AT HEE TR IBORE A, FATH 21 4 Kernel #A2 RRZS MUK : BAE
SRV R LRI SR A B MBI TR B AR I BRE PEREVE 1
TEXPEAE AN TR A BAL R 2 DL IERIE MR SRR ARSI R . AR RIEWZ
PR R BB S R, AERFE Case BUESH AL

8.2 Chunk Cumsum 5 Unpack Sequence: FH /G
ME%

Chunk Cumsum F1 Unpack Sequence {EFafgl 1 B & H1 348 200 43 33 speedup
2.00, FELANELEFWES AT FIR. WHEILE SR TS AL offset. prefix 5§
RO o JRAG S5 B AIKL BE program F1Z K mask/store &JHK launch 5% 5| F
o MREMMCIRBETEWELmE. PR &9F mask DLIEEFHHS
TGRSR 55 o

XRETLH T — AL PR B RG24 Kernel 7E2 RS — P Fa &
BT, i AEE F B bRl R CAMRAR. I R AR AR A P R I 8 5E , K
G I ) 645 B IR R 55 5L R 43 ) Kernelo

8.3 Expert Gather 5 Act Quant: JHRSEITILIENS

fafdic B rp , Expert Gather £843 162.94, Act Quant 1543 161.97, Expert Gather
Y R BB A s token—hidden 23 [a] WS} & — 4k program grid, FZF5&H. program PN
F: 47 block loop, FHFERIFPEF top-k metadata, Act Quant M4 row/group MET A
ML TAERTT, fE—ANHEE tile PY5ERE absmax. scale FIZRBYHEHG, /D rf1]A] tensor
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5

BCPIRITG 45 F6-AR HAEH FT R Dlock, FUERZE (LR H 7055 o 1848 T4
B2Tk o NPU W DI IMBE ) program. SKABBLNT T -4 ISLE M4 LT T 2%
Bk BLOCK A R #4818 T 3T R AOHUARIRIE , 5 SUR ML 5y
PRI«

8.4 SiLU FPS8 Quant 5 State Passing: BEAR—IRT
EREW

SiLU FP8 Quant 7Efafgtfic & $1454)r 127.28, State Passing 84 102.85. i &1
1R E SRR expert BB7H token loop 4k R token 5 expert-group = 4E3747,
HAERM — tile NERE SILU. vk, FPS A 5. /58 W22 A —> batch-head
program H A H 4E dimension lanes 7 chunk recurrence i scalar JF44.

X RAS W[5 RS B private kernel 24§, grid Fil pointer rank, K bS20H M
HAGMA G R #SARSIELA L2 rank-two pointer broadcast. JEZ:
tensor index FIE{TH static range. PERE AR PARGFIETL R ZZ 5, WBH—P grid
A—EIE G A LS. SBERaEJ7 2 b A2 BT 4 fast path & shape-safe
fallback, F-H evaluator & A 4 o

8.5 Cache Quantize: SMESHMEETRIR

Cache Quantize 1343 138.29, B EHHRE LRMRE; HEHA Case L, YA
BRIEH I accuracy failure, X CAZHMEANETE LS HE" B FT. 24
1518 AT BEAATEAS [ B 28 B 44 F0 block K/, ZIEER] TAHRIAY scale %€ X~ 4 A7 8§
page stride % .

AL R BEXGALFE: scale I ITTER S dtype, ZEH group B reciprocal-
safe denominator, rounding F clipping HJ 4G5, typed pointer K byte/element
stride, PLK page layout., J5%E& archive KUY error signature Y NS AEEIRE: —
ANV R A e W] LUR R, H A 7 BN 73 BiC4S AR scale/layout {35 1 BE JR<F I
fallback,

8.6 Expert Count: T AESMARIFIHNF

Expert Count fEFR{EC & 4 2.95, HAMEELER —2Rm AN\ LB run-
time error. Z%E 5 token assignment & [fj+ per-expert count 1T GEAI SN o 25
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WX NPU profiler JEHAFRK: host M| B 2R I 2S5k B A& 720 Kernel, TZ
grid X AT REFEL runtime BRAERIM.

AH. I8 A E AR X HEAS Case #4473, A&l BLOCK Fil launch grid %/
1, XARL token {# ] mask, ik expert fFR5E program 5E K — K2 store,
YEX 2K Kernel b, B4R —/" conservative non-atomic 5k kb [6] i5f 5 H F A4~ 5 XU
WA AR A

8.7 Set-K-and-S: XK#ZIR. padding 5&F 2x)

Set-K-and-S YEFR L E H1 1553 5.89, BiIAMBELE R — B R 2RI R _EH B accuracy
failure. JZBEFH)— MRS 2K H padding slot. zero page. typed stride 1K launch
geometry. ZGMEREZ L FN reference #E5 optional /padding/stride i X, #ifili
ASRISAIE, T AR YR 5 B N5k

BEAI, “grid 2K 175 X TR0 EAE N RS A AE R f/i
H RIIE runtime/profiler BEF BIARL launch, J53# RIELIEIE S EEANRE— MR
RG> A T R IR NI R

8.8 Selective Scan: BHIASEHHIEX

Selective Scan & fafal [l & F ME— ) ZE 4 Kernel, PAMELTE=2 Case LI
BIH P accuracy failure, ‘B[R B AEIRASEHME. AJ#E D/2z epilogue. padding slot Fl
persistent state 5 . XiXFh Kernel, {8 HA2He T+ ST 5 H—4> mask J ol GBI
AREEAIRASTE X

—/N LA AR . padding mask B] PAZE (5 ACRAS ) load /store, {HEZX output
{15 AT BE 7 E il B “Z W44 transient state + optional epilogue”it%8., U5 [6]— mask B
FEBRCEAS output store, £ 45 reference RNfa. B ATHHERT ALK AL E
WAZE: RAEBGE X recurrence BT 4iH /epilogue 1E X, MR FHRE
MU — 2 TAERI 45

8.9 KEMEMHEL

R 4 o (g T L ) SR BE A 40 434, SR SR RSB RN« Selective Scan ) IE
kYRR, Expert Count B #i N5 runtime, Cache Quantize BJ45iR 22 A5, Set-
K-and-S Wi FIBIR, HXA R CLIES BRI E Kernelo XAMHEF ke
A Kernel RS, R4S HI 2K Agent B 314 BE T .
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NE ERDNEIZITIERE

1

N
Ry

9.1 EIEFR

AMEHMEIRAE=ZANBER B2 : AEFE# Python 3.10 N, 1R
4 facade. #ERENL. M AT R EL AR 5 =2 &% Kernel NPU
W Agent GRABAEIRIAWELE , SE L IEHYE Case Fil fresh profiler &, 5
ZBER2ERf: 21 A Kernel {RIK5E ) Z, 4% completed manifest. 45— H %
HhEME ZIP,

T LLM sampling. R45%EIR S NPU SAEAFERTIE, B EIAERGRA
BT T EA R Kernele SFEME I HIRE: REREFRETSHRE SRR, AR 154
e IE , X IEBRPERISUSCRIMCR A, FRTE R R IE R A ALY Kernel B35 5
PERE i o
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I
9.2 IREEHIERF
& 9.1: @G IIEL

KA 782
BIERS openEuler aarch64
CPU/N#F 32 #% CPU, 32GB ¥ (8HE)
NPU FHE A2/A3 F5 ;s FFREAEM A 1x910B3 ith A
Python 3.10.0
PyTorch 2.6.0
torch-npu 2.6.0rcl
Triton 3.4.0.dev2026011122
CANN 8.3.RC1.alpha003
npuir 1.0.0
Y deepseek-v4-flash.qwen3.6-flash; F] % deepseek-v4-pro
RNy SIVe OpenAl-compatible /v1/chat/completions

W R & B i3 CANN/Torch/Triton-Ascend 548, AN E PyPI
wheel B #iX =% . ©EHH Python lock FEZ [ ¥ Agent il H K NPU %y
FHIBTI LVE 7 3B U

9.3 ZHREEHERE

Listing 9.1: 2% ¥4 il I 1 #51

git clone <judge-gitlab-repository> ASCEND-OK

cd ASCEND-OK

uv sync --frozen

uv run python scripts/release/verify_public_tree.py --root .

BE AR ARG AW Python faik. REEMIK. ka4, T8 AIFL
AR5 secret patterns. X—H AFE NPU, FITHREHRREEATE. KA

HOFAT R RLIBIR

9.4 A5 NPU RERE
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Listing 9.2: 217 IEEAr &
# Source the installed CANN environment first.

source /usr/local/Ascend/ascend-toolkit/set_env.sh

export ASCEND_OK_MODEL_ENDPOINT="<openai-compatible-base-url>"

export ASCEND_OK_MODEL_API_KEY="<runtime-secret>"

export ASCEND_OK_MODEL_NAMES="deepseek-v4-flash,qwen3.6-flash,deepseek-v4-
pro"

export ASCEND_OK_TRACE_DIR="/tmp/ascend-ok-traces"

python - <<'PY'

import torch

import torch_npu

import triton

print("torch", torch.__version__)
print("torch_npu", torch_npu.__version__)
print("triton", triton.__version__)

print ("npu_count", torch.npu.device_count())

PY

HHAAZGN shell A, . env BRAE . WRIF&WLEL HTTP/SOCKS #%
Vi AR S5 . BAES AT shell ffIBEAMISRACE, AFREBH Agent Rfid.

9.5 E Kernel Smoke Test

ARSI — M/ ARG R B Kernel $147 smoke test:
uv run python main.py \
--input-dir /path/to/official/datasets \
--output-dir /tmp/ascend-ok-smoke \
--kernel _act_quant_kernel \
--max-generations 1 \

--population-size 2

JEIIHY smoke test B iZ e AR IR IAEIE . PR trace FIGETF SO KA TR S ALK
AR SE SN, AT A HIE TR H &Y, EfERECAS A
3l) profiler, i identity &AM & —3 .
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9.6 ==21z1T5F18

Listing 9.3: 21 Kernel £ 8#% 5474

run_root=/tmp/ascend-ok-full-run

uv run python -m ascend_ok.submission.runner \
--input-dir /path/to/official/datasets \
—--output-dir "$run_root/output" \
—--archive "$run_root/submission.zip" \

--receipt "$run_root/receipt. json"

BITSERUE , PER AR AT DR AS : (1) batch manifest JRZSHA completed; (2) I
21 4 Kernel 8538, (3) BN INE FHE 1-5 N5k (4) receipt H1H{ archive
SHA-256 552hrcfF—2; (5) H#HrE#fEIE ZIP J5, Python X41£ 5 manifest
—5,

9.7 AHESIFWED

NI (RSP . SEM 2. F840. tie-break. manifest serialization I
ZIP bytes W€ ). LLM sampling. JREFIER. NPU S G5 — ] L5 42 AE0
SER . XAIREWE, MHFE QAN E BN EREIF — SR BEM YY),
ABASORAE B — U AR JAH [R] R SCAR

T HTT 72, W DR R 3R A th R IS 1T 2 & batch, WU ZIKEBTT
i Kernel %, it Z & Kernel median, AR —4N 545 WERFEAS Kernel
ZEFARK, TR trace W KPR BIURILEZE R IEMRTEZE S, 1842 profiler BEFH

9.8 E=AKMEEELZE

B HEEHY docs/ATTRIBUTION. md Tk =7 @ A 75 revision. i&77H
%) API key. FAS endpoint. J¥%i#F Cookie. SSH FCEFFLAT 1 PR A& TS 6
PR 585 o FT LA release verifier FREAGAH WAL token FIFEFEARAE, [H HIR
MIDCECE A, A7EH & E R EURFT.
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FTE IREZ2R. BREREEEME

10.1 NS REXAEFEE

M EREACERAER Agent, WURTCIELEVE AR ZEIESIRAILE, 3R
FESE RIS B pREE A T H AT UHER S — SR AN T LUE
W FSL Casey HJLLP#AE profiler £dfn W LIRSE—fr 44 5 ARG L . 7EIEZ )
BRI R BERIAGN g B0(E 10 5 sk RE )AL

10.2  IEfEPERERE R ETHY E XI5

HHEPERE woighted penalty 2724 —MERIR MIARAS: — /AR HE FLES
—A Case HGIE T RED IR IE B A A IEM . ASCEND-OK K RERRSUH E
XAE C(z) =1 BES Fo X—IEPEMf archive. Top-5 FIFRZAITHME X FH TRS
BB N B 47 A IERRgE B PR RE AN 2 R HE

10.3 LLM ENFEZEWETXESEOR

R — B LN, SRR R ER R AL RABikaedil,
L KR TSR I, S A AL R TR AESEh 07 R % 1
HEFBAEAR A7, B AR staged evaluator 9157 HI W “IX IR BT RE A RE 4
T WiBE A LB AN token BLFPREI/INE REIR B AR BB

10.4 ZIREMMERBIERZHME

[f]—22 M [d]— prompt mifd]— scale/layout R4 M LA LE, 7T REAESCA
FERMA, BB LRI, Cache Quantize HZRRILHIR. FHIt, 7
1 BE B A B L R ED hash, 18 AL4 parent lineage. operator family. AST feature
delta. 2RI Case afys FH RAMBEIRZTLLS . TOAMRIEE 35 TURR XU HL B 36 10
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MUNSBEAEL .

10.5 HEIFR

1. Selective Scan HE X EARIREH G- SIHIRZA. padding Fll epilogue M HFEA
Fafet e B A4

2. FBIRE ZANIE XK EIL T A E M. 4 RTHEX 2> compile/runtime/accuracy il Case,
{B%} scales strides mask Z5AR AR AR HETE o

3. MPBRRRNEEEHBEINS . (F55500 NPU fS28k, Hb/MESSEE e
G A HE— RIS S B S A

4. ARSHEMBEREEARREEMN. HFAMH 910B3 5, A2/A3 FEEZH
AR work partition FIEZEHET AT e [H] o

5. IRBXEHFATTZ. R prompt M, A RHFRFLEMMATREARR, et
LA FaE archive FIE A B1TREAKE SN

|

10.6 JEZ&AM

10.6.1 FHPNEIRE RS RGIER/INME

XML A B AT shape delta debugging, 4a/INEIS T &2 BUER R A e /NI
FHEEBACAR Gk i ) e F iR 2E B U BRI Y BUR 4 0 B AR 44, vl DILERER X
o B cast SRR H LA R, B2 ET .

10.6.2 TA[ISUFAY Fast Path + Fallback &%

iEAE R 5 503 Bl shape predicate. fast kernel. fallback kernel Fil wrapper launch
Pyt AST T HKGA N3 ABL fif 4 328 constexpr —E PRI 35 7EH . evaluator
Gralk e /R A fast path BYTERET TR XA [ I OR B KIE IR RE 5 R IE
AI‘E-EO

10.6.3 ETF Bandit IS THE

¥ operator/model/parent lane ¥4 arm, F“BEFP 2 A BT IE S50 AR F0 B
PR A% fitness improvement FIMEZR"BEHTEH . Y HE— lane LA AR R 840 1E 2R
Wik, B IREARAT BG4 A T PR AL A5 M IS AR ARG, B 2
W PR 2R evaluator Z558, A Kernel 44505 & P 58 H 4L
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10.6.4 A2/A3 ZIREBROE

FE 910B3 B AR A2/A3 HARTP & LXFR — R AT paired measure-
ments, FLEGE Kernel #EFHRME. WERF& HHR tile AR, ik Kk profiler
fESTEE, TATERRIE IS P 3 & L 5 e R I e 15 B
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Bt—% it

AR IR SEP Y Ja) Triton-Ascend B H&EMNALAL RS ASCEND-OK., &#%4
DI% Kernel S8R AFEATT, FRAMNR. RGKER. 454/ SHE R #S5E
Rl 4 Case IEMaME. RS AR, fresh NPU profiler. iR F:M archive fl#aE
PEFT QLR A —A e P Fh o

BT B O AR AR R E — IR 1 & 5 e i i Kernel”, TR i R 7
MR ZRE|— AT ATHEA. RIS AR BE LIS R IERR TR SRR D
FIR ARSI, 101 RE BRI € S profiler N IEBHEEAE, M F—HURHZ
Wrok I FAMBEE T EAE T U R, AR T EAERE TR 851 5 55 5= XU o

Gi—1 1P s, A2 LRSS R BUR R U T1 48 TR R i
IR R U I 70 70 R e RE Iy, RSB E] 100 430 Fafdlc I HC EUS 70 43
204/225 MESEEH 20/21 4~ Kernel %L, Chunk Cumsum. Unpack Sequence fa
EiEFZ Kernel FFR; Act Quant. Expert Gather. Cache Quantize. SiLU-FPS8 5
State Passing JE~ T Z5 R AALEIICES ; Selective Scan. Expert Count Fl&2Ak i1 5 M
s TIRSTE X wHNFEER 2 FEPEAT A T — B Bty 5G4 )

ASCEND-OK Frii i 29 o B R AL 75 A FUE T 24 11 21 MET. XT3
KR dwias Agents B 50 Kernel A2 pf0 A S R4, AT 2545 AE
BEAFE . ERATE S A AR E— M AR B R
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ffisk A BRNELOLSIETSE

Al REFERED

B QPR LT SN, RERIA T H5E src layout:
from config import EAConfig
from executor import EvaluationResult, TritonExecutor

from optimizer_agent import TritonOptimizerAgent, get_baseline_from_json

FrHE CLI:

python main.py \
--input-dir /path/to/official/datasets \
--output-dir /tmp/ascend-ok-output \
[--kernel KERNEL] \
[--population-size N] \
[--max-generations G] \

[--debug]

5e4# direct + package CLI:

python -m ascend_ok.submission.runner \
--input-dir /path/to/official/datasets \
--output-dir /tmp/run/output \
--archive /tmp/run/submission.zip \

--receipt /tmp/run/receipt.json

A2 INETE
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= Al IERBERGA R

S BRI\ BK &
ASCEND_OK_MODEL_ENDPOI required OpenAl-compatible base URL
NT
ASCEND OK_MODEL_API KEY required BITRHENES, NiRE
ASCEND_OK_MODEL_NAME deepseek-v4- FAAFIY A TR

flash
ASCEND OK_MODEL_NAMES empty 1254y bR fuir o A
API_URL/API_KEY/ENGINE  compatible B 2HEA R4
ASCEND_OK_TRACE DIR disabled JRF5E trace HR H 3
ASCEND_OK_AUXILIARY TE disabled #iAb source /reference JRA: IR
ST_CODE_PATH
ASCEND_OK_SOURCE DERIV disabled Ja B shiE kil R A4k
ED_TEST_VARIANT
ASCEND _OK_PARAMETER_CA 6 SHEEE, JEH 0-12
NDIDATE_LIMIT
ASCEND 0K MIN OUTPUT R 0.5 K g adeAE ot i R 1A
ELATIVE_FITNESS
ASCEND_OK_KERNEL_PRIOR lexical Ay Kernel P ENF, 4G5
ITY ik

A.3 Manifest XEFE%

Listing A.1: Jif/5H batch manifest £5¥~5

"schema_version": 3,

"status": "completed",

"results": [{
"kernel": "<kernel>",
"correct": true,
"submission_eligible": true,
"run_id": "<fresh-run-id>",
"selection_mode": "direct_agent_topb5",
"deadline_seconds": 1200,

"elapsed_seconds": 1187.2,

43



ASCEND-OK T AR BB S NPU 2WHY) Triton H 3hiifk &25E

"1lm_stats": {"call _count": 12, "total_ tokens": 123456},
"models": ["deepseek-v4-flash"],
"input_sha256": ["<sha256>", "<sha256>"],
"candidates": [{

"file": "<kermel>_vl.py",

"sha256": "<sha256>",

"id": "<same-sha256>",

"fitness": 1.23,

"generation": 2,

"origin": "deepseek-v4-flash"
H

]

partial failure {85% HUREE Kernel. correct 5 eligibility, 4~ Z%8& o] #% iR+ A%
1 F Lo

A.4 Stable error codes
H ahdT taefli fa B 48R 285, 4 BATCH _MANIFEST INVALID. KERNEL RESUL

T_INELIGIBLE. MODEL USAGE INVALID. ORIGINAL CANDIDATE. UNBOUND_ VARIANT.
KERNEL TIME LIMIT_ EXCEEDED il SECRET DETECTED:*, {fi%#uH 415 credential

bytes BUfRLE4 3o
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B.1 REKRORERNZX Kernel 5%

& B.1: 70 SRl [TARCE R Kernel 4552

Kernel 55 F speedup YO
_chunk_cumsum_fwd_kernel 200.00 2.00 2.00-2.00
_unpack_seq_triton_kernel 200.00 2.00 2.00-2.00
_fwd_kernel_ep_gather 162.94 1.63 1.19-2.00
_act_quant_kernel 161.97 1.62 1.25-1.91
_quantize_k_cache_fast_kernel 138.29 1.38 0.15-2.00
_silu_mul_fp8_quant_deep_gemm 127.28 1.27  0.84-1.59
_state_passing fwd_kernel 102.85 1.03 0.21-1.50
_dequantize_k_cache_fast_kernel 76.91 0.77 0.30-1.62
_rms_norm_kernel 68.73 0.69 0.61-0.85
_log_softmax_kernel 47.65 0.48 0.45-0.52
_pack_seq_kernel 34.00 0.34 0.28-0.43
_convert_req_index_to_global_ind  25.87 0.26 0.26-0.26
ex_kernel

_per_token_group_quant_8bit_colm  22.08 0.22 0.18-0.24
ajor

_chunk_state_fwd_kernel 7.61 0.08 0.00-0.23
_per_group_transpose 7.53 0.08 0.05-0.11
_set_k_and_s_triton_kernel 5.89 0.06 0.04-0.08
_copy_page_indices_kernel 3.03 0.03 0.00-0.05
_count_expert_num_tokens 2.95 0.03 0.01-0.05
_correct_attn_cp_out_kernel 2.27 0.02 0.00-0.07
_trtllm_prefill_attn_kvfp8_dequa 1.68 0.02 0.00-0.05

nt
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Kernel 55y F speedup VB
_selective_scan_update_kernel 0.00 0.00 0.00-0.00

B.2 XWoAE

2= B.2: FRfEli I RCE I RIMER 2K

Kernel I R EEBIETT M

Selective Scan Update 6 accuracy IFIRSILE . recurrence L
epilogue ANA% &

Cache Quantize 8 accuracy 45 IR EZE % L M, K&
scale/round /stride & X

Expert Count 5 runtime ZSE AN FEFE grid 5 conserva-
tive reduction

Set-K-and-S 2 accuracy padding.zero page.typed stride

HIRFARLF

B.3 ZERBEER

SLER-EA Kernel HIZREF 154y #348d 100, Efafdfic B0 3 MRE k. [F ),
21 NMRWAE S 2R AEPIAS Kernel, FB N —Rr Bei B 2 TAER RN BTG 571
R %, MARX U 2R RGMEE RSP T R A RIMERE R 2R E . Mes
FaE BT Kernel, N R B KHUE FH A DHAE .

B.4 EEXRMEVICRTE

FET X2 IR Agent 21737 R OARHAES, BBUFERRAELLTIE R AR
A BERIBIR . BN A PR Kernel Bepint . AER0JE L. Rk 840, IERRRIEL.
Top-5 F540. IEWTE Case 455, fresh profiler B %E. 42, FxZ archive M4yl
i1 1R . Gnear DK B e e AL B AR i R R s RS 4R, T AMY
IR B —A TCE MR S 53 o
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