PR #33046 ZEIRLE

sgl-project/sglang
[unified-memory] Support fa3, the default MLA backend on pre-Blackwell hosts
&3ntE: 2026-08-01 02:46

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/33046

MRS

- —A)1E: XFF fa3 BiR, BES—NERAERERBILK

- EEME: EB/EER, AHXF=AERE: 1) € dense BFITS
normal_decode_set_metadata & gather, capture #&E# page_table 5 A\EE&I%F,
WA ABRSE replay T8ET&EMRIA; 2) eager BRIZEIE
init_forward_metadata B3I // page_size VAL Z Rk S8, FIA dense(page_start)
/l ps == phys_page * L [EERIE—MLERESHFF page size; 3) hooks ARIRIE L FEX
RSB R ARE, UEZIEMR nightly MREHEZHNES, TEERHANE
full-prefill graph A& HMABEZWERD,

TN EES BAL

PR body BA#$E H : "the page-major full-attention allowlist still omitted fa3 — which is
exactly what an unspecified --attention-backend resolves to for an MLA model on
Hopper. So on H100/H200 the feature failed at startup under its own default
configuration, and you had to know to pass --attention-backend triton. This is the
pre-Blackwell counterpart of the same gap #32972 had for flashinfer, on the more
common hardware." Bl #32971/#32972 it unified-memory %3 Kimi-Linear /&, AP &
H100/H200 L#®BOABREBHNALK, BT oha L&A TR XgERD,

LI RE

1. Hooks HSLEAEIR: #3¥¢ python/sglang/srt/layers/attention/unified_mem_hooks.py (
+70 4T) , ¥ UnifiedMLAHooks (msgspec.Struct, frozen) 5Nl & %k
unified_mla_hooks(allocator) M flashinfer_mla_backend.py iTH, EEMRIFR 45 T4
E XA import; trtlim_mla_backend.py B import E# T, XAt fa3 TE R IR
flashinfer MLA #3REI A RF8F. FMBZIBERA full_v2p_page_table a3k
kernel_page_multiplier > 1: R#AH—/ full-attention B8 rank & multiplier A 1 {8
reg_to_token A EM id, JREENIFSE compaction EEFIRFUEERT,

2. captured decode: FZFITHES NI python/sglang/kernels/ops/attention/metadata.
py B9 fused_metadata_kernel_general 5 fused_metadata_kernel_ps1_no_swa #3g
v2p_ptr / PAGE_MULT %%k, normal_decode_set_metadata *t4MNF#E v2p_page_table
/ kernel_page_multiplier 3%, AZAEFM page_table_val Jk4AMIE page_index (
SWA X MEREIME) , mask fRIE padding lane F#AE, IrEMIEEEEFE, BEAT ik



capture & E 8 page_table ENREIERE dense id: ZAERAA RS pass,
A cuda-graph replay ARFFIEFTIEENIGEE; BRIA None / 1 B BRATHEESH
BAZ 5 RHEIF T — K

3. eager B2 # SR} flashattention_backend.py #93& R 353t H self._unified_dense =
self._unified_hooks.enabled and self.use_mla (MLA-only, MHA/SWA F# strided
WEARZE ) ; 1 init_forward_metadata B3R, // page_size 1FAZ RIX page_table
fl—>% translate_kv_loc_dense #1iF¥ (4 flatten B reshape) . #HEKIE: dense(t) =
phys_page * (ps * L) + t % ps, #K dense(page_start) // ps == phys_page * L, 18AN
%EEH dense page id, —MLEMREHM page size, HH&K tombstone KE (k51
EANRE B page-0 sink) o

4. BEEWKAT: server_args.py::_handle_page_major_kv_layout By allowed_full &£& A "
fa3" HEFHIRF; test_page_major_backend_allowlist.py 3 fa3 A
UNWIRED_BACKENDS (flashmla / cutlass_mla / trtlim_mha / aiter) %
DENSE_MLA_BACKENDS, RBEH{E MHA B8425F unified-memory R {H1E4,

5. MREEESRIE: test_unified_mla_dense_block_table.py #r
TestFa3MetadataDenseBlockTable 5 A GPU Al (hooks &8 B 1p—3k. psl BHRFERRIZ.
general 12, E# full-attention B. 5§ flashmla block table TIXFF) ; e2e
test_kimi_linear_unified_memory.py #lF& -—-attention-backend triton EZE, it nightly
AP ESZBRIAEE (H100 B fa3) . GSM8K B&3E: 2xH200 TP2. BRIAMENT (fa3)
400 $] 0.917 vs #ASM 0.915; --page-size 64 200 5] 0.905 (E general RAZ)

R

. python/sglang/srt/layers/attention/unified_mem_hooks.py (&3t %&—R7%E; 23| source
: EA dependency-wiring; &5 UnifiedMLAHooks, unified_mla_hooks) : #igmy=
$FHEBR, A& UnifiedMLAHooks 5 unified_mla_hooks #MZ4E, =& fa3.
flashinfer_mla. trtlim_mla =ANE3RiEdE R AR, WEAR PR IKHARNEA <,

. python/sglang/srt/layers/attention/flashattention_backend.py (13t SEFZE )G X5

source; £ core-logic; &5 FlashAttentionBackend, init_forward_metadata,
_apply_cuda_graph_metadata) : fa3 53 (FlashAttentionBackend) #EA
unified-memory BIE8%3%: eager B2 init_forward_metadata BIRMRE & R-E1F,
captured decode #4f2[a normal_decode_set_metadata £ v2p 53k, ZA& PR WKERIZ
B X R

« python/sglang/kernels/ops/attention/metadata.py (#£3k Rh&NAZ; £H infra; £&H
infrastructure; #F5 normal_decode_set_metadata,
_fused_metadata_kernel_general, fused_metadata_kernel_ps1_no_swa) : Et-& Tz
MBI eksE S . fused_metadata_kernel_general 5
_fused_metadata_kernel_ps1_no_swa #73& v2p_ptr / PAGE_MULT,
normal_decode_set_metadata #%EfE, captured decode By page_table B NBFEI5E A,
dense &%,

« python/sglang/srt/server_args.py (#£3k Bah£%k; 2£3| source; EA configuration;
%5 _handle_page_major_kv_layout) : J&5h& KB EFTLE
_handle_page_major_kv_layout 8 allowed_full &&MMA fa3, EAXEENFF XS,



. test/registered/unit/mem_cache/test_unified_mla_dense_block_table.py ({3 #7505,
; K5 test; £ test-coverage; 5 TestFa3MetadataDenseBlockTable, run,
_assert_live_prefix, test_identity_when_hooks_absent) : #&AWMREE: Iig
TestFa3MetadataDenseBlockTable 5 4~ GPU AfI, &% fa3 BE& AN E D —EK.
ps1 RIEFEIZ. general B2, BESEFIRZETT T,

. test/registered/models_e2e/test_kimi_linear_unified_memory.py (i 3gE|sgMlis; £
B test; LA test-coverage; &5 TestKimiLinearUnifiedMemory) : nightly e2e SR
Kk --attention-backend triton EE, BXAMEEELRNG (fa3) , & [BRIAEREGRfE
MR E] MR RH R,

« python/sglang/srt/layers/attention/flashinfer_mla_backend.py (#3k MLA Eik; K5
source; £ refactor; &5 UnifiedMLAHooks, unified_mla_hooks) :
UnifiedMLAHooks & unified_mla_hooks BOJR I &L, A8 PR EHITH AMESR, MR
45 ATAME X

. test/registered/unit/server_args/test_page_major_backend_allowlist.py (3R SR
; KA test; EA test-coverage; 5 TestPageMajorBackendAllowlist,
DENSE_MLA_BACKENDS, UNWIRED BACKENDS) : ${ZE allowlist iEX: fa3 MIE#&SE
B dense-MLA £, [EIBRHMRIE MHA 38425 T unified-memory 323164,

« python/sglang/srt/layers/attention/trtllm_mla_backend.py (#ik MLA Eik; K57
source; ER® dependency-wiring; & unified_mla_hooks) : import A
flashinfer_mla_backend 3£# 3| unified_mem_hooks, EZ& hooks #IRIMER, SHFRE %]
R IAK 5o

X85 unified_mla_hooks, normal_decode_set_metadata,
_fused_metadata_kernel_general, _fused_metadata_kernel_ps1_no_swa,
init_forward_metadata, _handle_page _major_kv_layout

KBRAL B EX
python/sglang/srt/layers/attention/unified_mem_hooks.py

TR, A&# UnifiedMLAHooks 5 unified_mla_hooks #5248, & fa3.
flashinfer_mla. trtlim_mla =ANEimiEE R AR, HWEAR PR (KA X5,
# Z%— N T paged MLA E3%EY dense-view $F
# M RRAERAJRE: fa3. flashinfer_mla. trtllim_mla (& cutedsl_mla / tokenspeed_mla
#F3K) =AEREAMER, BEHBRIZATEEE import A —/NEIREIER,

class UnifiedMLAHooks(msgspec.Struct, frozen=True):
" —AN KV allocator 89 dense-view #F,

BAH XM TL2EAN None / 1/ False—3#RBt req_to_token BHH
MEMIE id, FFEZETEZF,

# page ZEM -> MIEX, W block-table W% gather,
v2p_page_table: Optional[torch.Tensor]



# JEIL token id -> DENSE WA id (tombstone £#£%| sink T1) ,
translate_kv_loc_dense: Optional[Callable]..., torch.Tensor]]

# dense page FK4EIK (= full-attention MLA B%K)
kernel_page_multiplier: int

enabled: bool

_STATIC_POOL = UnifiedMLAHooks(
v2p_page_table=None,
translate_kv_loc_dense=None,
kernel_page_multiplier=1,
enabled=False,

def unified_mla_hooks(allocator) -> UnifiedMLAHooks:
"M allocator BEEHET Si— WA dense-view #F,

MR Z v2p kiR Z kernel_page_multiplier > 1: %A rank Z£R#FAH
—/N full-attention &, multiplier & 1 18 req_to_token A2 E# id——
B dense id 5432 id E4&, v2p gather RE R E TENERIF;
RETSE X% (compaction) EEBRIUFEIRNT,
v2p = getattr(allocator, "full_v2p_page_table", None)
if v2p is None:
return _STATIC_POOL
return UnifiedMLAHooks(
v2p_page_table=v2p,
translate_kv_loc_dense=getattr(allocator, "translate_kv_loc_dense", None),
kernel_page_multiplier=getattr(allocator, "kernel_page_multiplier", 1),
enabled=True,

)

python/sglang/srt/layers/attention/flashattention_backend.py

fa3 &3 (FlashAttentionBackend) #A unified-memory B E 5%3%: eager B2
init_forward_metadata BIFHE EIRF801%, captured decode B4R [a
normal_decode_set_metadata £ v2p 53k, EAR PR BEBIRAND X &,

# FlashAttentionBackend.__init__ ---—--—--

# %—M: req_to_token FEWL id, T MLA SEMERZ DENSE #,

# FTIABA page_table HEZE BT, XFR MLA——MHA/SWA T3t

# 1%+ strided envelope i/, fa3 WAL IEIZE,

self._unified_hooks = unified_mla_hooks(model_runner.token_to_kv_pool_allocator)
self._unified_dense = self._unified_hooks.enabled and self.use_mla

# init_forward_metadata KR --—---—--

# %—:. X LEBEATE eager % (A9 G——KEE,
#XEAHFTEBFHTHKE, EHIFE rebind BL2H; captured B2
# NIEENFITH normal_decode_set_metadata, BHRME,



#
# B // page_size” VAAZHI. token FRINIRKE:
# dense(t) = phys_page * (ps * L) +t % ps
# FrUA dense(page_start) // ps == phys_page * L, EFEZAZEN
# dense page id—— ML EBEIREPM page size, [ERTL4kA
# translate_kv_loc_dense B tombstone B, KEiX# reg_to_token
# EEIHREH page-0 sink M3IEH page ids
if self._unified_dense and metadata.page_table is not None:
# BT H reshape: page_size == 1 HIENEEIZE index_select,
# 464 2-D R3|; M page_size > 1 EBRRSIBESZ 2-D—
# X ER UM bug RESRARE T ASHNRE,
pt = metadata.page_table
metadata.page_table = (
self._unified_hooks.translate_kv_loc_dense(pt.reshape(-1))
.to(torch.int32)
.view(pt.shape)

)
python/sglang/kernels/ops/attention/metadata.py

BLATHIEARNZNKE S  fused_metadata_kernel_general 5
_fused_metadata_kernel_ps1_no_swa #3¢ v2p_ptr / PAGE_MULT,
normal_decode_set_metadata %%, captured decode By page_table B NBTER5EEX dense
E,

# _fused_metadata_kernel_general W remap ————--

# %—WN7E: EM page -> M3E page -> %/EH dense block,

# SAIM page_table_val JRAEMMAZE page_index—— F#E#] SWA 4%

# REZEMFENE, mask fRiE padding lane RE#EAEERE| v2p %K.

if v2p_ptr is not None:
page_table_val = tl.load(v2p_ptr + page_table_val, mask=mask, other=0)
page_table_val = page_table_val * PAGE_MULT

# B E page_table (pt_offsets 8 batch / column chunk it#)

tl.store(page_table + pt_offsets, page_table_val, mask=mask, cache_modifier=".cg")

# - _fused_metadata_kernel_ps1_no_swa N# remap -—-—-—--
# page_size == 1 RIEERIZ: EM token id REFEEM page ido
# Kimi-Linear BRIAEIXE (fa3 Ri&#l page size) , RFZELEIIFREE,
if v2p_ptr is not None:
page_index = tl.load(v2p_ptr + page_index, mask=mask, other=0)
page_index = page_index * PAGE_MULT

# - normal_decode_set_metadata #IGEEK -
#R—ANBETE 4b HEEIHNK:

# page_table = v2p_page_table[page] * kernel_page_multiplier
#IEMIESEEF, X T itk capture FaEH page_table 5 A\I

# MESBTF— 2B RAASSIBHMAL pass, WERE

# cuda-graph replay @SAURFFIEH I EREE B, FSMBRIA None / 1,
def normal_decode_set_metadata(



page_size: int,

swa_page_table: Optional[torch.Tensor] = None,
token_to_kv_pool: Optional["SWAKVPool"] = None,
v2p_page_table: Optional[torch.Tensor] = None,
kernel_page_multiplier: int = 1,

PR AL

"E—H review IS B chatgpt-codex-connector[bot] (BEshiLEA) , P1 %&: full-prefill
graph (cuda_graph_config.prefill.backend == Backend.FULL) & unified-memory + fa3
& T, flashattention_backend.py B4 _init_full_cg_prefill_metadata A E 3£ %l
page_indices // page_size (603-607 1T) , M req_to_token id HiA FA3; # remap R
& % eager metadata 5 captured decode, EMMIEH X G SRERRILE KV T, EIXEA
remap ZIBEHFAER prefill k. BLAIEAIZAE, PR ALEE. LBE, FORFARERIR
o MM PR body B3R TIIFRIFERN—NEER bug: %E—HR eager J@3HE 2-D
page_table BEIEEL translate_kv_loc_dense, i page_size == 1 B842E index_select 4
2-D R5|—1% bug REBRIARE TR, 1FEUISIEARIR e2e MR /G 3% E E NS E M,

« full-prefill graph #4128/ dense remap (correctness): PR AL EIE 5B E, MRS ;
EIWELE remap ZIEFHTEE M prefill &, X unified-memory + fa3 A-&3E4 full
prefill capture,

R 5 B

« RF&: 1) full-prefill graph 0 (EE#E) : codex HLEEA P1 5
cuda_graph_config.prefill.backend == Backend.FULL H& KM dense remap, EIY
EAOXEREBRINEE KV T, PR AKRBE, 2) BRIAEIR shape RSS!
translate_kv_loc_dense By index_select 48 2-D ‘R5|, i1 page_size > 1 BImBZ KT &E
B2 2-D—F—3% bug REBRIAERE (ps=1) THE, HWHABRABRZEVER shape K
=, 3) ARZLY BE"E: normal_decode_set_metadata F3EMNEESE, & fa3
SNE TR A FEBRIAME None / 1 REITATRE, pre-existing
test_normal_decode_set_metadata.py (16 Al + 8 FMik) mEVIEN, 4) MEgE:
enabled BY Triton W% —>KR v2p gather, EESHMH DA TS, PR RIZMHMEREIKIE
, B, 5) MIRFKEERFE: nightly e2e IR E % E E EIREE ZBRIABHT (fa3) |,
AR BN IR AT B S IR BN RAT AR — X BRI BEE,

« ®m: APM: H100/H200 £ Kimi-Linear + ——enable-unified-memory FF46E A, &
EBF T E —attention-backend triton; GSM8K ¥ /& 0.917 vs &S5 0.915, THE
EEERR, AZM: fa3 KA unified-memory MLA B8 =/ NE3kik, page-major
allowlist 3 XM [Triton-only + paged MLA f5l4b] ¥ BA TX3F dense BAIRMN GRS
£1 ; unified_mem_hooks A B EimtZFEMIZME, FEEFERABER—RNEN.
EIBAM: unified-memory ThEELX B ERABLE FER (triton — flashinfer/trtlim_mla —
fa3) , MIRAER L#LT TFEZEER. RERARERMG] EFES,



« REEARIT: full-prefill graph A& kB % , BRIAEL B K12 shape IEFS , nightly e2e fRIR
EmEE , MENBRELT R’

RERIREE

« PR #32971 [unified-memory] Support MLA-hybrid-Mamba (Kimi-Linear) on the Triton
backend: & PR BRI E : ik unified-memory & Triton JE3aH#3E Kimi-Linear B9 MLA J&
& Mamba £H), fa3 ZIFFREER EAIRIARE AT,

« PR #32972 [unified-memory] Let Kimi-Linear use the paged MLA attention backends:
BRI A flashinfer / trtlim_mla #EA dense #13%; A& PR 2H pre-Blackwell (fa3)
XA, BH review AR ILAYHANMRIG REFARHTECE T 73K, MARARMR nightly
G 3 E E B8



