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PR 2o #T#k&: DSv4 c128 #% epilogue thitt (#26671)
PATHRE

PR #26671 & DeepSeek V4 (DSv4) JIT E4ENH c128_v2.cuh B —RaMREMRAL: IBL
RVAAE S EMNEA 512 K42 block 25 AXAEI 2 A warp (64 £442) EFFEFINES
R partial, HE4& warp IBERERY, & batch RYEIK 5%~10% Uz ((EEBEM) . EBIEER
EH BRSO C128Config / C128Trait KAVEE, NF4: c128 AAZE AR, PR MR
BEHEZHAZRE main By dtype EMFRAER, &AHE BBuf &A; A3 B200 XEE/ZLAE
(18/18 5 90/90) 2%, (EINERES Cl BAIAXRKS, HEEFERE Cl FHIRHONK,

T RE-5 AL

PR body HE#4WH BAr5UK:S: use only 2 warps to write back to global memory instead

of the entire thread block. 5~10% perf again in all batch sizes. J& epilogue HEA 512

K12 block £RAZKITASEE (kReductionCount / kBlockSize = 2 #4&¥F + partial warp
reduction) , REXEMEEHRABRIE] issue BLZES; RREEERMENED warp %,

R TN TRITEE B,

A, JRSEZINIE kTileElements, kElementsPerWarp. kNumWarps SR8 E XER, L%
HREZER, EMA C128Config / C128Trait ZEEHILIFMEULIE, b8zhong ]
“Should we still consider this PR?” i, /EEBABEE “this is still useful”, TLEAZMAILIE
main %% dtype EXEHAE ME,

SEILHFAR

XA python/sglang/kernels/jit/csrc/deepseek_v4/c128 v2.cuh, @FkshEFTTFH (
X 1 AN, +96/-97)

1. FBEHE Trait 1b: FE C128Config LMK, FEJREXMHAR constexpr B
kTileElements=2. kElementsPerWarp=8. kNumWarps=16. kBlockSize=512,
kWriteBlockSize=128. kNumWriteWarps=4 Uik~ static constexpr R 5, FHrg
SharedStorage / SharedBuffer K855, F4%kA C128Config BIRENR C128Trait, &
BAKKN head_dim BJRAEE E: kTileDim=64, kScoreOffset. kElementSize.
kPageElementSize. kNumSplit, ##&x8 kHeadDim % kTileDim == 0 8 static_assert,
C128_KERNEL / WRITE_KERNEL Z# _ launch_bounds__ .24 5| B C128Config ‘& &
, HRUWAISZR—REERFHNES,



2. Shared memory i E#: #IFR Compress128SharedBuffer 2 (JR A
kWarpThreads+1 padding BI=43t3) , XA Trait::SharedBuffer (
SharedStorage[kNumWarps] [kWarpThreads], &/ lane —/™ AlignedVector) ., £
padding BIRTIZ 2 EE R AE lane 8 FHXFF. FHLE lane FEEL A, KA bank
conflict,

3. HE F KA Trait FE: ¢128_forward F bias / score MEBEFFHE R 8 B A
kElementsPerWarp, mixed-dtype % % B9 StorageBuffer BXH Trait::kTileElements,
unroll IR EFBEEE S, FBEXPUERBERAIT; dtype KRS HMLEE
BufFloat / InputFloat / OutFloat,

4. Epilogue =M (R MERERREN) : part 2 (per-warp EZ softmax 5 inixAn) EARE,
1’8 shared memory, B ABEHRA TG RFAE; part 3 EE—REZIFTA 512
A2 kiteration=2 ¥ + partial warp reduction 134, FHEZIAX warp_id <
kTileElements (2 4™ warp. 64 442) #HANVFH: S/NEEK local_lane_id = tx / 2.
local_tile_id = tx % 2 BETR|E—MH TR, EFFRHKAPIE KNumWarps=16 A
shared partial (val_max / exp_sum / product) , E& 14 A warp =#EEEYE: FERIFR
PDLTriggerSecondary %5 kReductionCount / klteration 8 XA,

5. BIE5E&M: A PR ARIBENMA M, KHELA ARG AMIEIE—B200 L
test_ c128_v2.py 18/18 (prefill / prefill+decode / prefill+extend, legacy &5 paged) ,
ERMIBE dtype & test_deepseek v4_compress_state_runtime_shapes.py 90/90, HAl]
= R rebase 5 main HE: %ERK #27529 # BufFloat dtype &A2fb. MEE #27919 E=
R, BB #27277 BRE dtype FLERASEYI, HALL C128Config / C128Trait + HHE
& epilogue &H1 main B dtype 29X H NEHF.

python/sglang/kernels/jit/csrc/deepseek_v4/c128 v2.cuh

g — B, ARBLERKS: 5l C128Config / C128Trait % EHE, epilogue A&
block 512 &A2VFAEEKAXAE 2 N warp FERINBESE, FHHKR
Compress128SharedBuffer B padding $t3# 5 PDLTriggerSecondary @,

/] ¢128_v2.cuh: C128 AFBEEH block REEEE head_dim 4% Trait,
/] JRSZEIE kTileElements / kElementsPerWarp / kNumWarps S8 X4 R constexpr,
/] EXEWIEAXREERG, H©TAE c128 B%—351H, BREERTER,

struct C128Config {

/] BANEAEE head_dim ik / HAEH TR

static constexpr int32_t kTileElements = 2;

/1] A warp 38 softmax 4 (KJE 128) KM TEEK

static constexpr int32_t kElementsPerWarp = §;

static constexpr uint32_t kNumWarps = 128 / kElementsPerWarp; // 16

static constexpr uint32_t kBlockSize =
device::kWarpThreads * kNumWarps; // 512

/1] prefill EEZA] block X/IN: BANE plan tile A—A warp

static constexpr uint32_t kWriteBlockSize = 128;

static constexpr uint32_t kNumWriteWarps =
kWriteBlockSize / device::kWarpThreads;

/I & warp # lane # softmax FEIEE#F (shared memory) ,



/// A AlignedVector<float, kTileElements> f&iE 8 F ¥ Xt5F,

/Il 34 lane WRl3ELaE, TEIBEIF kWarpThreads + 1 B padding

/Il MAREF & bank conflict,

using SharedStorage = device::AlignedVector<float, kTileElements>;

using SharedBuffer = SharedStorage [kNumWarps][device::kWarpThreads];

/I Trait ABIRF head_dim BREREE, D& Config BT EEMEM block RELE.,
template <int64_t kHeadDim_>
struct C128Trait : public C128Config {
static constexpr int64_t kTileDim = kTileElements * device::kWarpThreads; // 64
static constexpr int64_t kHeadDim = kHeadDim_;
static constexpr int64_t kScoreOffset = kHeadDim;
static constexpr int64_t kElementSize = kHeadDim * 2;
static constexpr intb4_t kPageElementSize = 128 * kElementSize; // page X/ = 128
static constexpr uint32_t kNumSplit = kHeadDim / kTileDim;
static_assert(kHeadDim % kTileDim == 0);

b

/] part 3: RAVFAESE (KR PR B OHEREIRE) o
/] \BSZIALEEA block (512 £448) £5V34: #% klteration = 2 3®E3F,
/] B5&AEM partial warp reduction 5=, #Aja]&Ak% PDLTriggerSecondary,
/] #TEIMR LRI kTileElements (2) /N warp. 3 64 &KfEFHNFA—
/] BANEAZHE (local_lane_id, local_tile_id) BREtR|rE—3H TR,
/| EHEGERPEITIHE KNumWarps = 16 AN per-warp partial,
/] R 14 A warp #RABRY, BFiK issue FBUHBRTIRE =,
if (warp_id < kTileElements) {
const uint32_t tx = threadldx.x;
const uint32_t local_lane_id = tx / kTileElements; // BR{ESEE [0, kWarpThreads)
const uint32_t local_tile_id = tx % kTileElements; // B{ESEE [0, kTileElements)

/] %38 shared memory H# partial ZRAFHFEIA, #BHRE1% shared

float local_val_max[kNumWarps];

float local_exp_sum[kNumWarps];

float local_product[kNumWarps];

#pragma unroll

for (uint32_t j = 0; j < kNumWarps; ++)) {
local_val_max[j] = s_local_val_max[j][local_lane_id][local_tile_id];
local_exp_sumlj] = s_local_exp_suml[jl[local_lane_id][local_tile_id];
local_product[j] = s_local_product[j][local_lane_id] [local_tile_id];

}

/] T softmax &3 BRI partial, #ZFRAEXN B RREMLAER,
/M FRAIERTERLE RS — KM softmax Fth CFEREMIFAR, EL ) .
float merged_max = -1e30f; // ¥MHIEX A -inf, BEA%EEEARLZI
float merged_exp_sum = 0.0f;
float merged_product = 0.0f;
for (uint32_t j = 0; j < kNumWarps; ++)) {

const float new_max = fmaxf(merged_max, local_val_max[j]);



const float scale_old = expf(merged_max - new_max);

const float scale_new = expf(local_val_max[j] - new_max);

merged_exp_sum = merged_exp_sum * scale_old + local_exp_suml[j] * scale_new;
merged_product = merged_product * scale_old + local_product[j] * scale_new;
merged_max = new_max;

}

/[ A—EEE gmem XMNAE; RS Buffloat / InputFloat
/] BAE dtype /X HE %R rebase EREHRFS main —K, BB,
// const float out_val = merged_product / merged_exp_sum;

}
6 R A4

b8zhong (#&[4]) : “@DarkSharpness Should we still consider this PR?”
DarkSharpness (EI£) : “this is still useful. let me rebase this first.”

DarkSharpness (8—>K rebase #tB8) : “was 470 commits behind, conflicting...
Resolved by keeping both: this PR's C128Config/C128Trait restructure +
register-based epilogue reduction, with main's BufFloat plumbing re-applied on top.”

s

DarkSharpness (% =>K rebase #88) : “main re-introduced mixed-dtype
compression states for c128 (#27277)... Resolved by combining both: kept main's
BufferFloat/InputFloat mixed-dtype plumbing on top of this PR's
C128Config/C128Trait restructure + register-based epilogue.”

BBuf (Approved) : “Claude and I both approved it.”

TWHAZOIME: —RBKAES RN PR W5 3478 dtype Efgdtdr; — & Al #Bh (
Claude) K ZHBMREEAERFIFLEIFTREZMRLE; = BEFE L PR EBFLMMENFIARIE,

N5 B2
M :

1. FEEHIMFRE— % softmax BEFH N L&A partial warp reduction FEHEFHF
RRBRERBITINE 16 A partial”, BIRDRKFRRASTRMNREZE; AL fpbs
reference RILMAIT, 1B PR RERIEFAMMIR, =VIKKELA HH.

2. B RRIZFEE&—3 epilogue 1R#i kTileElements=2 < kNumWarps B 64 &8 17E £

AWM T ERBET; REAE kTileElements 5% head_dim AARER P shared &
5155 EmRZ,

3. Cl RASFRHIIA—INERR Base / Extra BE Cl BArg A LKA, %R rerun-failed-ci,
EANRRIA2%E &,

4. =R rebase FahEMFEMAHITAEFR NI (40 PDLTriggerSecondary #FkJg PDL i&
X ZETEARE)

5. S A (5%~10% all batch sizes) {XEEBM, PR RFILMIL benchmark #k#E.

2 FREAE DSv4 c128 JIT EERNLE prefill / decode 812, B Z legacy 5§ paged Fft
KV # &, T APL. BESIRERE; XHEPME C128Config / C128Trait 2 £ A



FELAE, EZAZLT KV EREANBE, MRS 8B LURYEE 4 E# M9 RN,

RERIKEE:

R PR & DSV4 c128 JIT ARMALEN—3R0: B4 #34189 188 T DSV4 &ML draft>4 B
JEEIREFERE IR KV Byia#, 5K PR R4k python/sglang/kernels/jit/csrc/deepseek_v4/ 5
mem_cache E4EEAZR, —Al—ER B R MRS 5 RN AANEE, TP IREMN #27529

(AMD BufFloat dtype &A24k) . #27919 (EER) . #27277 CRE dtype E4RAS) HK
T c128 WA dtype @B TEINLK, K PR ERER (Config/Trait &£ + dtype o0 % 3
7)) BRAZXHE SRS N EMEN, X5 0B E EIKESRE| configuration bags”
BOARZIEH (#34080 / #34081 / #34095 / #34096) HEBHE LR : #MELECENERE / ¥
EEPAE—TERR, BEZSEIER,



