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MTRE

« —A]iE: Kimi-K3 #73# ROCm Radix-4 MoE top-k &8 A%

< HESME: EEEIR, EARE=A 1) “FAERA R IT—AAN LTI AR/ TR
fRIEATA—E (BZ| + X3A5T%) , REEXARERE=FENMBEATERN,; 2) &S
B——RREM available() H4miFkWAR=TAME, MRM supported_hardware() + build()
IERFABTLE, A—AEAMIIESARE; 3) REM radix-4 EFE + DPP gi&fn
+ ballot B9AE, UK “HEME key (LEMIE topk’ I E RELIE, FHRE AMD LEg
Kimi-K3, 2ZiNJFB SGLANG_K3_RADIX4_TOPK, HEFK aiter BB EXNHAN-RET T
1,

TN EES BAL

Kimi-K3 &EM 896 NEXH L oHLEE 16 A, £ ROCm LN aiter 8938 A
biased_grouped_topk BZ—ZBREE—NE R — 1, M topk LMK,
MI355X EHEA 10.4us; i aiter EBREY pivot B812M DeepSeek BIKEHLIR (256 £ XK.
8 fH. top-8) I1#%, K3 XKimHBAE|, PR EEIRH EMMERENIN: prefill KtETIE
aiter. decode NMtEEBHNZ, ERAEEQKHFEHEARETER, F— token HEBHS
FE LM B b ——PR IEXBRFAE 3| “If the two implementations pick different experts on
a tie, the same token would get routed to different experts purely because it showed

up during prefill versus decode——prefill and decode routing would disagree’, HEtE N

b ME S| 8 Z| aiter BIFT A,

SLIVHFAR
S 5 AR

1. HIP A& A&4ER (python/sglang/kernels/jit/csrc/moe/route_radix4_hip.cuh, +527 4T) &
— block BSE—/ token (256 £442) , BANEKELE 896 NI TR E, 85
A 16-bin EAE (nibble T&#H— 64 (LFHFE) MBI 4 DNXREA, MAE bin @ TR0
EALE kA key FTHE bin, RBIHRE key (UM%, B lane BEH 4 26 DPP migAam
—>R ballot (wave_sum_dpp) B 16 ¥ bin 3&/h; P ERNEHBEAFTELSE, BIK
EMBESRHLEHNE, REAPMER, ZAMT: NoN H£L key BERN 0 (BJEK
ANE) . -0.0 5 +0.0 B4t EME. sigmoid A aiter 89 exp2f(-log2e * x) JEAURIE
ULP &—3K. F5i%Z kAiterTieLaneRank &4 H. #IHERELRS bias. renormalize X3
EAfffRIP. XHFTRER #ifndef USE_ROCM #error 3&#] CDNA £ &,



2. JIT #HEEWIRIIIE (python/sglang/kernels/ops/moe/moe_route_radix4.py, +137 4T)
» supported_hardware() RIA gfxd42/gfxd50; build() A load_jit ZRiFFH XU
@cache once &%, BRAFRE fast-math URIES aiter =[Ek; available() ERSME
HRIFLAK (TTEER aiter WAIELZS)) ; covered() BFFIRIT: [M, 896]. FT3ELL.
top-16. THRAH. M <= 1024, bf16/fp32, XEZEX L REITE MR NAA
supported_hardware() + build(), 1ERAZGRIF R M KL &L KR~ 2Bk,

3. REmaLEN (python/sglang/srt/layers/moe/topk.py +18/-2,
python/sglang/srt/environ.py +2) . & biased_grouped_topk_gpu By aiter 2% 8, %
3 correction_bias ¥ AX gating dtype. routed scaling factor J3—X 1.0; %
SGLANG_K3_RADIX4 TOPK FJ2H available() && covered() Bt E#ERE
route_radix4(...), BNRKE aiter_biased grouped_topk, environ.py & Kimi-K3 ¥f3&
ZEHFM SGLANG_K3 RADIX4 TOPK = EnvBool(False), BRiIAXRF, EBERIAMTHAZA,

4. XEEMRE CI 3FM (test/registered/kernels/ops/moe/test_moe_route_radix4.py,
+307 4T) o MRAXHBETHEEZET TMHESE": 4 torch fp32 oracle EXEHA (bias R
5. NaN kK F . H5FF. renormalize ¥ 1. MERHLEFHY) | BERRS
MR (FF4T. NaN. #fo sigmoid. & 0 4T. padding 3EiE%E stride. BIEIR. EE M
fTEN A E . covered() ITFIERSG]) ; EIER aiter MATEZIXHE (
test_route_radix4_matches_aiter. test _route_radix4_tie_order_is_aiters.
test_route_radix4_tie_straddling_the_cutoff matches_aiter) , HZIEEMRERE
_TIE_LANE_RANK 2B —BIARBEEEME aiter MATH, MIRAN register_amd_ci JEM#
MI35X B stage-b EF (4 30 &)

5. BiEFIE, gsm8k 1319 BUERHE 0.952; MI355X BHHENZFER: M=1 B 10.24us
->5.99us (1.71x) . M=1024 B 11.09us -> 9.44us (1.17x) . M=1536 Bt 12.08us
-> 11.95us (1.01x, BAFHR) ; WIS TTT #=H 1-3%,

REEF:

« python/sglang/kernels/jit/csrc/moe/route_radix4_hip.cuh (13 BEENA%; 5| other;
2R entrypoint; &5 RouteRadix4Kernel, tie_priority, tie_rank, sortable) : 527 4T
HIP MAZAR, radix-4 33FE 5%, kAiterTieLaneRank H#AF. NaN/ FE5LrHF key.
DPP RIZfR & 2;MEL, AR PR ARSI IET,

- python/sglang/kernels/ops/moe/moe_route_radix4.py ({3 RAZIE; %3 infra; EX&R
infrastructure; &5 supported_hardware, build, available, covered) : JIT #H& 57
2, supported_hardware/build/available/covered RGN KN R LR, WE R
SMFRMB, MRS 25 WX TIEE 2 B B,

. python/sglang/srt/layers/moe/topk.py (13t BB % ; %7 source; LR
dependency-wiring; &5 biased_grouped_topk_gpu) : ARE3 MoE BB A DO
biased_grouped_topk_gpu B KIEANL, REMEE radixd. AREER aiter, EHRALE
EEIN& ENRE—BE L.

. test/registered/kernels/ops/moe/test_moe_route_radix4.py (AR ZLMR,; KH| test
; KA test-coverage; &5 _tie_priority, TIE_PRIORITY, _oracle,
_assert_matches_oracle) : 307 fTXE#£MIR: 44 torch fp32 oracle EX R4, B
aiter XIAETHIEFIFE, FHE _TIE_LANE_RANK BBl AEBEEBENRE, EA PR



EFAMERERIAZ A,

« python/sglang/srt/environ.py (#3& SREF X ; EH| source; FEAR configuration; 5
SGLANG_K3_RADIX4_TOPK) : H#EBRIAXZHY SGLANG_K3_RADIX4_TOPK F%, {RiE
BRIANEAT AT, B EMAERA S BRINZL Z BH3 R,

XEFE: route_radix4, covered, available, build, supported_hardware, tie_priority,
rank_key, sortable, wave_sum_dpp, stage_wave_sum, _tie_priority, _oracle,
_assert_matches_oracle, biased_grouped_topk_gpu

RERED F B

python/sglang/kernels/jit/csrc/moe/route_radix4_hip.cuh

527 4T HIP WAZAIK, radix-4 3%3FE %, KAiterTieLaneRank 3£5|)F. NaN/ &FEHF
key. DPP RIBAnRELIEN, AR PR B OZILE T,

/] MA%EY ($8 route_radix4_hip.cuh TAERERE) -

/l - —A> block BEE—> token, B/NEREIE 896 NIRRT HE;

/] - BHEEMHNT 4 DNRBEAL: 16-bin EHEL nibble ITR#— 64 (UFHFHE,

/l A& bin T RMEME k /> key FTER bin, BILEKME key L FEMIE topk EIK;
/] - ¥ lane BEH 4  DPP RiZfufi—>X ballot, & 16 ¥ bin &,
namespace sglang {

inline constexpr uint32_t kRadix4NumExperts = 896;

inline constexpr uint32_t kRadix4TopK = 16;

inline constexpr uint32_t kRadix4Block = 256; // & token —A™ block
inline constexpr uint32_t kRadix4Wave = 64; // waveb4 & H

/] aiter B exp2f(-log2e * x) 3L sigmoid MIE expf(-x);
/] XBZEMITFF topk_softmax_kernels_group.cu 8 C_LOG2E, fRiE5 aiter B9 ULP &K—EK,
inline constexpr float kAiterSigmoidLog2E = 1.44269504088896340736f;

/] aiter BB wavebd AN : FNHELETSARNERIZINF 2 H.
/] %FERYE aiter EFLITH, FH 8 test_moe_route_radix4 E4T,
/ aiter il—EEZALLUMRAKRE, MARFHRES,
static __device__ constant__ uint8_t kAiterTieLaneRank[64] = {
56, 57, 58, 59, 63, 62, 61, 60, 52, 53, 54, 55, 51, 50, 49, 48,
40, 41, 42, 43, 47, 46, 45, 44, 36, 37, 38, 39, 35, 34, 33, 32,
24, 25, 26, 27, 31, 30, 29, 28, 20, 21, 22, 23, 19, 18, 17, 16,
8 9,10, 11,15, 14,13, 12, 4,5,6, 7,3, 2,1, 0,

/| R aiter AT PLMLE: 3| [0, 896) BIET,
I ERE 4 N—BFE— lane £, 224 BEIRLE: lane 0-31 & 4 4B (bank 0-3) .
// lane 32-63 & 3 #A (bank 0-2) , Ek rank < 32 B4 3. TME 4,
SGL_DEVICE uint32_t tie_priority(int expert) {
const int group = expert >> 2;
const int lane = group & 63;
const int bank = group >> 6;



const int rank = static_cast<int>(kAiterTieLaneRank[lane]);

assert((rank < 32) == (lane >= 32));

const int group_rank = (rank < 32) ? (rank * 3 + bank) : (96 + (rank - 32) * 4 + bank);
return static_cast<uint32_t>((group_rank << 2) + (expert & 3));

/] 28 float -> uint32 BREt, AL THLREFEHT.
/] BRETKAFRE 0: AHIFE ~u (X2 1 89 NaN J 0) , EFHW/FEAL;
/l key 0 Ak T AL AHF R NaN, HE—HKME (& -inf) 2T
SGL_DEVICE uint32_t sortable(float f) {
uint32_t u = _ float_as_uint(f);
if (u == 0x80000000u) u = Ou; // € -0.0 5§ +0.0 B&E|R—1&
return (u & 0x80000000u) ? ~u : (u | 0x80000000u);

/] #4& key: NaN A 0, fRIEEKZEAREEFIERELEARKEN TR,
SGL_DEVICE uint32_t rank_key(float x) {
return (x == x) ? sortable(x) : Ou;

/I EW inclusive RIZRAR: BRIEMAE lane B9 N /> uint32 4870,

/] 6 % row_shr/row_bcast ZJ5 lane L 82| 0..L #8948, lane 63 BRIKRA &40,

// row_shr:4 / row_shr:8 EBIFE bank #EREEITFEEIR lane % 1E row MR,

/] AREFE AR 0, HEAELLERMAR,

template <int N>

SGL_DEVICE void wave_sum_dpp(uint32_t (&x)[N]) {
dpp_add_stage<0x111, Oxf, Oxf>(x); // row_shr:1
dpp_add_stage<0x112, Oxf, Oxf>(x); // row_shr:2
dpp_add_stage<0x114, 0xf, Oxe>(x); // row_shr:4
dpp_add_stage<0x118, Oxf, Oxc>(x); // row_shr:8
dpp_add_stage<0x142, Oxa, Oxf>(x); // row_bcast:15
dpp_add_stage<0x143, Oxc, Oxf>(x); // row_bcast:31

} // namespace sglang

python/sglang/kernels/ops/moe/moe_route_radix4.py

JIT #5114 E, supported_hardware/build/available/covered RSN & BRI R
, WERSMAERLMB. MR K BRIV E 2 AR,

# K3 BEPREE: 896 TX. top-16,

_NUM_EXPERTS = 896

_TOPK = 16

# & token —/ block, token ¥ %y 1.5k J5 grid & &IFEM,

# 3 1 A token PEF| 4 /N wave L RMENE: SNIHSA 1.5k,

# 1k WUTBARE 1.2 UL, prefill FAERHLN]:TA L REE aiter,
_MAX_TOKENS = 1024

def supported_hardware() -> bool:



"R REE gfx942/gfxd50: £ waveb4 5§ GFX9 DPP, "
if not is_hip_runtime() or not torch.cuda.is_available():

return False
gcn_arch = torch.cuda.get_device_properties(0).gcnArchName
return any(arch in gcn_arch for arch in ("gfx342", "gfx450"))

@cache_once
def build() -> Module:
"I MBAZ, TREAKREEEME MREELKTN) . "
return load_jit(
"moe_route_radix4",
cuda_files=["moe/route_radix4_hip.cuh"],
cuda_wrappers=[("run", "RouteRadix4Kernel::run")],
# BT fast-math: £X id BBEEFEAEFHF|E NaN TS aiter Tk,
extra_cuda_cflags=["-03"],

@cache_once
def available() -> bool:
"ARESMIIE: mIFRBESRE, THERR aiter WAIELBEY,
X5 MR MR EA R—MRX A supported_hardware() + build(),
32 o WS EAR=E L Gt Nt 5 5 B
if not supported_hardware():
return False
try:
build()
return True
except Exception as e:
logger.warning(f"Failed to load the JIT ROCm radix router: {e}")
return False

def covered(scores, bias, topk, num_expert_group, topk_group) -> bool:
"HEE K3 EEMIR: M, 896] 1THELL scores. top-16. TRH. M <= 1024,
SR EEHRTARE: AKRNA2ER 896 NE RS,
B A IR AR RIS, "
return (
scores.dim() ==
and scores.size(0) <= _MAX_TOKENS
and scores.size(1) == _NUM_EXPERTS
and int(topk) == _TOPK
and scores.dtype in (torch.bfloat16, torch.float32)
and bias.dtype == scores.dtype
and scores.stride(1) ==
and bias.is_contiguous()
and (num_expert_group or 1) == 1
and (topk_group or 1) ==



def route_radix4(scores, bias, topk, renormalize, routed_scaling_factor):

"R E (weights [M, topk] fp32, ids [M, topk] int32); AT AMEAEE covered(),
L X% sigmoid(score) + bias H&, B#HIHHRERZFRS bias B sigmoid;
FFH|0t$% aiter B93EA)IRF (KAiterTieLaneRank) X4, 1RiE5 aiter %|x4%]—3K,
decode 5 prefill WEBFASERAX N AL X, "
M = scores.shapel0]
out_w = torch.empty((M, topk), dtype=torch.float32, device=scores.device)
out_i = torch.empty((M, topk), dtype=torch.int32, device=scores.device)
build().run(

scores,

bias,

out_w,

out_i,

topk,

float(routed_scaling_factor),

bool(renormalize),

)

return out_w, out_i

test/registered/kernels/ops/moe/test_moe_route_radix4.py

307 AT SEMIR . 4 torch fp32 oracle X4, E aiter 5T 5N E, HIE
_TIE_LANE_RANK B_BIAEEZRBEANRE, B PR ERMERENZS,

NUM_EXPERTS = 896

TOPK = 16

# NAIE NaN 89 key T8 0, HEE—YIEKME (& -inf) ZTF;
# XERA -inf % NaN %5 oracle H4£.,

NAN_RANK = float("-inf")

# kAiterTieLaneRank Z|ZE MR EBIRE—14:

# test_route_radix4_tie_order_is_aiters HIEEZ Y5 aiter 44,

# aiter MI—BE&fL, XEBXRKAEENEZERIRES,

_TIE_LANE_RANK = |
56, 57, 58, 59, 63, 62, 61, 60, 52, 53, 54, 55, 51, 50, 49, 48,
40, 41, 42, 43, 47, 46, 45, 44, 36, 37, 38, 39, 35, 34, 33, 32,
24, 25, 26, 27, 31, 30, 29, 28, 20, 21, 22, 23, 19, 18, 17, 16,
8, 9,10, 11,15, 14,13, 12, 4,5,6,7,3,2,1, 0,

] # fmt: skip

def _tie_priority(expert):
"aiter B wavebsd mAFAREERNME: 3| [0, 896) BIRAF, "
group = expert >> 2
lane, bank = group & 63, group >> 6
rank = _TIE_LANE_RANK][lane]
group_rank = rank * 3 + bank if rank < 32 else 96 + (rank - 32) * 4 + bank



return (group_rank << 2) + (expert & 3)

TIE_PRIORITY = [_tie_priority(e) for e in range(NUM_EXPERTS)]
assert len(set(TIE_PRIORITY)) == NUM_EXPERTS, "tie priority is not a permutation"

# AN HETFE RS, REMFHFEARREB RIZINF E AL
_BY_PRIORITY = torch.tensor(
sorted(range(NUM_EXPERTS), key=TIE_PRIORITY._ _getitem__), device="cuda"

def _oracle(scores, bias, renormalize, scaling):
"4 (W route_radix4_hip.cuh 3¥f8) : bias RE5HE. MHREFRS bias;
NaN HE& BB IR, FH5E aiter 3wAIF ;
renormalize e TREERE R fn, FREERZHRIFA 1 BHERK,
REEZHAENR RS Y, RERR—HZ)F, "
s = torch.sigmoid(scores.float())
biased = s + bias.float()
biased = torch.where(torch.isnan(biased), torch.full_like(biased, NAN_RANK), biased)
by_priority = biased[:, _BY_PRIORITY]
picked = torch.argsort(by_priority, dim=-1, descending=True, stable=True)[:, :TOPK]
ranked = _BY_PRIORITY [picked]
w = s.gather(1, ranked)
if renormalize:
total = w.sum(-1, keepdim=True)
w = w / torch.where(total > 0, total, torch.ones_like(total))
return w * scaling, ranked.to(torch.int32)

def _assert_matches_oracle(scores, bias, renormalize=True, scaling=2.5):
ref_w, ref_ids = _oracle(scores, bias, renormalize, scaling)
w, ids = moe_route_radix4.route_radix4(scores, bias, TOPK, renormalize, scaling)
# ZFthxt: BE BN ERAN—IH,
assert torch.equal(ids, ref_ids)
# WA sigmoid BB MFS] (5 aiter X5F) , FMLE torch ¥# sigmoid <[,

torch.testing.assert_close(w, ref_w, rtol=1e-5, atol=1e-6)

A
A PR ZEAH AR review iFiE: HaiShaw UZIEXX APPROVED, "— /A& issue BH
/tag-and-rerun-ci A& B, &AIMENITILJUEE PR IEXS commit JE#t .

« HHRAYRZGRITAR, EXFHEERELZINEBARNG T, EHIITHEAUR REHSFIK
prefill/decode BEH2 X ; aiter BIFFFINF Rk B H NI wavebd max VFLERE G ELEROR 7
, 5 expertid TEEXA, REERELEES, Al kAiterTieLaneRank &"read off
directly by comparison against aiter’, # A test route_radix4_tie order is_aiters Xt¥a
, fRiE"a change on aiter's side surfaces as a test failure rather than a silent



divergence’,

« M <= 1024 ERBGGIENMEETTMIEEHIE ], & token —A> block, AB¥4Y 1.5k token
J& grid GHEEN, EEA token HEF| 4 D wave BIERAKNTUkZS; decode #imff T LR
, prefill 3RmEF LRHABE aiter,

- commit JESAEF B AR E: abeddla %% route_radix.cuh BIF AL NaN Bk, 33|
AKX expert id; BEJE 1550747 (Match aiter's tie order) 5 dff46e4 (match aiter's
approximate sigmoid) FRIERIEKEEM B O & XFHF NG IE R BRMAITFF aiter”, X
EAR PR REZMRITHM,

« FPFTHIRF: decode 5 prefill BEHMM—EK (design): WHZ3AT KAiterTieLaneRank &
£ aiter WA, FEMNRAFHEEE _BIAREES E aiter X (
test_route_radix4_tie_order_is_aiters%) , aiterFMSLUNIR LK R E MR EFHRES,

* M <= 1024 8 token LFREMREITTIEEET] (performance): #%Z ERFIFAAN
covered() 1%, ABHEIEEREIR aiter; EMMERZR M, MREHAE M=1536 & (1.01x)
23| ST ERAE,

- Cl Ef85 AMD #47 Run IRZ (other): XEHMFHTKEAN; AMD ROCm 7.2 EHI%
BRAZEEAN, BTREZMEFEFRERE, HXNREFMNARAE T I,

PNESE-A

« QF2: 1) Xt aiter RERIT ABIRIKI: FHFRHIMF 53T sigmoid ERZM aiter FIMik H
MIEE SR, aiter ARERTXEET, SLUINRAKEE, (BIKH AMD CI X
gfx942/gfx950 MIFLBE, 2) FUEAMESR: A sigmoid 5§ torch BEHASZILGEE
ULP &ER, MR rtol=1e-5. atol=Te-6 FR; ZBFEMMBRBRELE, RIMERT
TRER A RRE R, 3) IJIREER: covered() ERTAE (M <= 1024, 1T3EL. bf16/fp32.
ToAR) , ZFUERHEEEBRER aiter, THIEREMRETEATAER S (fldn decode #HLAR
1024 ) o 4) FIFKRKERIZ: AREM available() Fi7 JIT iR EHER aiter, &
NAZE B4 L RiFEK, AP RED warning, MREMEILERERERR, 5) CI ME: PR
% 7B PR Test (Base) A%, 1B PR Test (Extra) § AMD ROCm 7.2 BANIHA4T Run R
KW, £ /tag-and-rerun-ci JaH HaiShaw & A, &~ AMD CI MEFEERRERK,

6) BRIAKIF]: ZBRRBRANEFN Cl B2/, ENIRIP ZSIRBUE MR B,

- B AN X AMD CDNA (gfx942/gfx950) + Kimi-K3 BEEREE
SGLANG_K3_RADIX4_TOPK=1 85 2 2%, decode HtBse AR 1.2-1.9 {2,
B TTT $#A 1-3%, gsm8k EHEMREFF 0.952; HAFE&E5HREZL, A%KM:
MoE BB A B (python/sglang/srt/layers/moe/topk.py By aiter %) F—% env
138412, BRAXHR]. ERBEABREGRE; JIT HiREAEE REKAL G 8 5% B sh 3 55,
RIRAM: #3829 30 #E9 AMD MI35X JFMMIR (stage-b-test-1-gpu-small-amd-mi35x)
, MRS aiter /TR RBIKI, aiter AREFRFXFEAG; RS AREL AMD ZEHlN
HSL T ‘B oracle + I EIMRERE “available()/build() XX |13 8Y3E4T
BN

« RESARIE: BRAXREERIR , XF aiter AT ABTEEBRL , X gfx942/gfx950
" , AMD CI 34T Run AABEEE , #tE=8 1024 BT EREEIR aiter



PRI

« PR #36004 [AMD][DSV4] perf: use full 1024-thread block for indexer top-k on
ROCm: EA AMD/ROCm flll MoE top-k B8 4E % NAXBIMEBEAL (sgl-kernel JIT + F&
M,/ MRARIP) . 5 PR £EROCm FE top-k WA HARRELK,

« PR #35508 [NPU] [DOC] Add Ascend NPU (A3) recipe to the Kimi-K3 cookbook: [&—

Kimi-K3 Z3F&MBELE PR (NPU ZEXHY) , B/ K3 £ SGlang Z & MFFEUR#
. X PR 2 AMD Ay REHE,



