PR #32755 &R LE

sgl-project/sglang
[Perf] Occupancy tuning for DSA indexer fp8-quant Q kernel
&FBtla: 2026-08-13 16:15

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/32755
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- —ANE: RIIBEMN Q ABET E 256 &X#2, K batch =#FEH 22%

 EME: EEIR, RRARA JIff RE—THE, EXFNRESaMMENERTIETE
1 A NCU ZAOAEMRM. FABMMERTREZLTE (persistent grid-stride RMENE) .
IR ENUR SR B R/ N KRBT, MR XMEE] torch reference B3k (& fp8 REMLEMR K EK
_fp8_dequant_ok) T/EAREXEBMALZIM RN ; RRSEEMNR U EIRE RASZINGE
¥ grid-stride PR @ #iR, FERTEXEE PR ES G £ IBME,

THRES B

ZANZE DSA C4 &5 8B fp8-quant Q WA, # V4 (rope-hadamard E&42) #n
V3.2/GLM (rope-first B&42) #ZF, PR body #&H N4 "is latency-bound with low
occupancy: the baseline launches 4-warp blocks (128 threads,
launch_bounds(128,16)), which run the schedulers at only ~38% achieved warp
occupancy", NCU &R top stall & long_scoreboard (warp &2/ %E) , iTEELA
ARMTF 35%—"so the lever is scheduling (more warps in flight to hide the load
latency), not the math", BRMFERE R ETMmMIEITE, BTHERE latency-bound RAMAL

BRo

LI AE

1. Profiling ZAr#i#: 7 B200 (sm_100) LA NCU 247
fused_g_indexer_rope_hadamard_quant, 1A top stall 7 long_scoreboard (warp %
/AR , TEEEMNARMKT 35%, Hz2REREmIETERR, AT MET
warp #X,

2. & Bh: ¥ python/sglang/kernels/jit/csrc/deepseek_v4/main_norm_rope.cuh #4
kFusedQBlockSize M 128 28 A 256, ZFEA=AN Q AZEEZE (fused_g_norm_rope.
fused_g_indexer_rope_hadamard_quant. fp4-quant Z{&) , kFusedQNumWarps. 3t
FERNAERNT. work_id iTHES5 launch grid £REBEYE, —AKFHEANER=4£KIZ, &
RARAZEL 86%, 256 &Rz A (FHFERRIF 21/thread, 384/512 KARTHIMK
=) o

3. WHIBSHELATE: WBRAES persistent grid-stride + #3% grid cap + HIFHF £
-DQ _BLOCK_SIZE / -DQ_MIN_BLOCKS_PER_SM, DarkSharpness ZiX&ik4E CTA X
K VEESUBLE R persistent B2 mid batch F. B=2048 R84 3%, ZHMIR;



MERIPE BIUMRRZFIRT XS5BT E, HLF dff 3 —ATEE + I8, IEFHRE
lane-0-only weights_out 5 (scale/weight %t warp N 32 lanes %&—, H4& 31 XXEWE
ZRE)

4. MER G IEBLE: #3E test/registered/kernels/ops/attention/test_dsv4_indexer_quant.
py (189 4T) : Xt V4 (rope-trailing + Hadamard) & V3.2/GLM (rope-first o
Hadamard) BEEREER 25 H torch 22 LRI fp8 REMIRESLE weights_out (
atol/rtol 1e-3) , batch &% 1-2048. position &= int32/inté4, Hhn strided weight
5 contiguous SMMEMAR, 3£ 19 Bl /EEFAE 11 A batch (1-16384) X IHRAZM
byte-exact B (q_fp8 0 FHEH. weights out 0 TEE%) , Cl &EE: * __main__
A0 BUEESEM MR runner B ci_register &R, FHFM CUDA/AMD CI 44,

5. CI B89 : JIT kernel ###4%& (unit / multigpu / b200 / AMD) £&R3E, 3R3|3R
test_deepseek_v4_flash_fp4_h200.py 3#E3¥; REKIKH DeepEP (H100/H200/B200)
RBIZHENRN runner SRERL, 5AKRKEITX, 1FEETX PR #30281. #30677 #5
T HEREER,

R

« python/sglang/kernels/jit/csrc/deepseek_v4/main_norm_rope.cuh (3 JIT N#%; 25|
source; EA core-logic; 5 kFusedQBlockSize, kFusedQNumWarps) : 7 PR #E—
AORFDER RN : kFusedQBlockSize 128—256, W= Q ABREE, E2IMREKSEHIRIR
; warp . £EANHFESE launch grid 3RAEBIZE &,

- test/registered/kernels/ops/attention/test_dsv4_indexer_quant.py (#£3R WZMR; 3£
7l test; A test-coverage; 5 _skip_if_unavailable, _hadamard_matrix,
_fp8_dequant_ok, test_v4 _rope_hadamard_quant_matches_reference) : #3¢ 189 4T
ERMNNER, B2 V4 (rope-trailing + Hadamard) 5§ V3.2/GLM (rope-first) #REAEMR
B2, 6 M batch. int32/int64 positions 5 strided weight, ZM{RIRE Ksh LREE =T
B X BIRE,

XS fused_g_indexer_rope_hadamard_quant, fused_qg_indexer_rope_first_quant,
FusedQIndexerRopeHadamardQuantKernel, test_v4_rope_hadamard_guant_matches_ref
erence, test_v32_rope_first_quant_matches_reference,
test_v4_strided_weight_matches_contiguous, fp&8_dequant_ok

KR Fr B]

python/sglang/kernels/jit/csrc/deepseek_v4/main_norm_rope.cuh

A PR " — B0 JBRL k5. kFusedQBlockSize 128—256, =N Q N#ZLEE, 22 MaeUk:S
BIRIR; warp #k. £FEAES launch grid ¥REBIZE &,

// 8 warps per block: warp-per-(token, head) T/EFL % (Q RNZIRE) .
/1 256 ZAZ{E fp8-quant BEZRE R HARNA 38% 1=E|A 86%,

/] B ZE warp #Z long_scoreboard (warp £ B,

/] #2%8842 (RoPE / 128 & Hadamard / fp8 HHAEMN) REFRE,

/l 5 1BREZEAM—3K (bitwise-identical) .

/l A PR B4 RAMMETEX—ITHE: 128 -> 256, =4 Q W&

!/ (norm-rope. fp8-quant. fp4-quant) % kFusedQBlockSize,



// warp #. £ZRHERT. work id 5 launch grid £3FREBE T,

/] Al—REs R =XBAREES LAE,

constexpr uint32_t kFusedQBlockSize = 256;

constexpr uint32_t kFusedQNumWarps = kFusedQBlockSize / device::kWarpThreads; // 8 warps /
block

test/registered/kernels/ops/attention/test_dsv4_indexer_quant.py

¥ 189 ITIEMMNER, BE V4 (rope-trailing + Hadamard) & V3.2/GLM (rope-first)
FREHEMRERIZ. 6 f batch. int32/inté4 positions 5 strided weight, EF{RIEE KT
B EFH < RIRE,

def fp8_ dequant_ok(g_fp8, ref, scale):
"'fp8-e4m3 ENIRERMR: HXIRE <= 1/16, BEZR— scale H&, "
deq = g_fp8.float() * scale
err = (deq - ref).abs()
return (err <= 0.0625 * ref.abs() + scale).all()

# V4 BR12: RIR 64 4% RoPE (X%8) + 128 & Hadamard + fp8 BhSEA,
# A torch £F IR JIT Ak, ZREKRITREER)INRBHRE,
@pytest.mark.parametrize("pos_dtype", [torch.int32, torch.int64])
@pytest.mark.parametrize("batch", BATCHES) # BATCHES = [1, 8, 64, 256, 512, 2048]
def test_v4_rope_hadamard_quant_matches_reference(batch, pos_dtype):
_skip_if_unavailable()
q = torch.randn(batch, N_HEADS, HEAD_DIM, dtype=torch.bfloat16, device="cuda")
weight = torch.randn(batch, N_HEADS, dtype=torch.bfloat16, device="cuda")
positions = torch.randint(0, 4096, (batch,), device="cuda", dtype=pos_dtype)

# BA JIT A% (fused_g_indexer_rope_hadamard_quant) , 83| fp8 89 q 5 &1L weight
a_fp8, weights_out = fused_qg_indexer_rope_hadamard_quant(

g, weight, weight_scale, fregs_cis, positions
)

torch.cuda.synchronize()

# torch 5% Bk 64 £ X4 RoPE -> 128 & Hadamard * rsqrt(128)
# -> & (token, head) BR abs-max #EIZ fp8-e4m3 E1b

af = g.float()

fc = fregs_cis[positions.long()]

cos, sin = fc.real[:, None, :], fc.imagl[:, None, :]
tail = gf[..., ROPE_DIM:]

re, im = taill..., 0::2], taill..., 1::2]

ntail = torch.stack([re * cos - im * sin, re * sin + im * cos], dim=-1).flatten(-2)

grot = torch.cat([gf[..., :ROPE_DIM], ntail], dim=-1)

y = torch.matmul(grot, _hadamard_matrix(HEAD_DIM, "cuda")) * (HEAD_DIM**-0.5)
scale = torch.clamp(y.abs().amax(dim=-1, keepdim=True), min=1e-4) / FP8_MAX

w_ref = weight.float() * weight_scale * scale.squeeze(-1)
torch.testing.assert_close(weights_out.squeeze(-1), w_ref, atol=1e-3, rtol=1e-3)
assert _fp8_dequant_ok(g_fp8, vy, scale), "V4 fp8 dequant error out of tolerance"



assert torch.isfinite(g_fp8.float()).all() and torch.isfinite(weights_out).all()

TSR AL

THE RS WA A &I ER|IRE", TRREMREMME:

1. persistent kernel 2&4E (DarkSharpness) : FFEBIFL "Why do we need to use
persistent kernel? What about the performance of simply increase the CTA size to

256/512 threads and add __launch_bounds__similar to this impl?" /E& M mbt3kE = X
. persistent X4 CTA 3K B=256/512 Ukz5 R 0, B=2048 R4

3%——"once occupancy is saturated, the extra loop bookkeeping only costs", K/l
MRz B4R,

2. REREZELER (DarkSharpness, #ERIE&/ATEE) : "what's the performance
difference of block size = 128/256 ... For low latency & high throughput case,
sometimes the result may be different." fE& % H 128t vs 256t & batch Xttb: rE—ME
RZ B=1 (X418 4%, launch-bound) , B=8 @, IKEZHIRAKLKEL 22%,

3. diff Wkgk (DarkSharpness) : "Can we clean up the diff? I guess the only diff
needed is to change the default kFusedQBlockSize? ... 128 -> 256 may also bring
benefit to other variants." /fEE L template 3. I FEES lane-0 EHRILLTITS,
# diff RF—ITEE, HRIAEAND Q AREEFZFE, ®ESHE FRIRA—IK,

4. ClgZHEE (EEESN) : DeepEP #H% ImportError R E4. MK, 1EE&35H deepep.py F
50728 except ImportError BEESLRE, FELX PR (#30281. #30677) EIFE—
AR, H|ZA runner FERAMIER PR =3,

« persistent kernel Z2E&%E vs B4k K CTA (design): YEEMIFR persistent grid-stride 5
B3 grid cap, RARE CTA HK; PR BUSERSIMEESHIF4EH 190+ THSKBI RL N —

4= RS B R
ITREX o

« 128 5 256 block size #ERZER / BEHIZ RN ER (performance): #IA 256 AR E &
B E, DarkSharpness FEEHLES AN,

. diff UREKAIX K kFusedQBlockSize (design): =4 Q W#HLZE kFusedQBlockSize, warp
¥, XERAFE. grid WREBIZFE, —AXRFERERK, HFEHN launch BBES FEIIR
AL —HK,

« DeepEP Cl kK5 PR X MEMHEE (other): JIT kernel MXA0E S DSV4 37 B3 MR35
#%; DeepEP LMRBWIAE AFTEES, RIAEEAN,

PNSESE-AL

- RS

1. RZERZHFELR: B=1 4 launch-bound 3 &RI184A 4% (31043216 ns) , grid A/
ToyEE# SM, BK CTA # A LT, MERBBRME token ERARMA TR M,

2. RFEERKE: kFusedQBlockSize =1 Q REZEZE (norm-rope. fp8-quant.
fp4-quant) , PR Rt fp8-quant B&2 T byte-exact 33E, norm-rope 5
fpd-quant BRIZ R EIRISIE 256 BLE AR —3KE (BREKFEHKRIZS block BT X ART
. QB



3. XRUFHRB R —3: MR docstring 53BN B MR8y grid-stride 2% 3iEX ("
after the grid-stride + occupancy scheduling optimization") , 5&ALIARF, 5
RRESEIFE,

4. FEER: KES5HAFEEHXE B200 (sm_100) , Hfh GPU (o H100) E&ik
block size K& 256; FERRBREFHABEF X, BIFERANEEZLIRL,

5. Cl BRF4EM: DeepEP / H200 runner PFEEEAAS PR A9 RAPARELRI, &A
JEHX e2e AR EEMBRA LR, THRERTAFESRT, - ¥W: PWEEEFE DSA
&5 BE&1Z (DeepSeek-V4 5 V3.2/GLM # /) , X prefill M Q #¥E5ENFEE
Uz : K batch (=1024) AZERBERMEY 14%-22%, FF batch 4 10%-15%, /I
batch EAFFFHEIE, MAF TLER: MERAL—K LRREXE. T API b,
MREIBAM S, A PR B3 7 “SofiE&/N CTA tkah. FHRAEKIBEARE 28 kernel /LT
EFR, A DSA RINNZELERAERL (K A, fp4 B8R) RETTEANBIIFER

(torch reference iRk + byte-exact XH) ., - XFEARID: RIERIFHEL 4% EER
HEFZERBMINTEHAN , MRTERE grid-stride #3iR , DeepEP CI ¥EmgE

RERIREE

« PR #34421 [AMD][Perf] Fuse GatedDeltaNet QKVZBA split/reshape/cat into a single
Triton kernel for Qwen3.5-architecture MoE on HIP: Qwen3.5 5 DeepSeek-V4 [E &
DSA #BUERAEMEIR, % PR 54 PR R7EX fused Q %% / R BERABRMEES
WERL, BT R—IERRILIKE.

+ PR #34642 Revert "[Kimi K3] Fuse MLA gate projection into QKV-A GEMM": Kimi K3
MLA gate RAEMMAEKFIIRIIRER, =R JIT ARRE / EXKHTERZ KT
5% % batch B321E, 54 PR 8 bitwise-identical + & batch F3HIE K BT R XS B 6



