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PATHRE

« —A)E: B—NEMEIT paged MLA SEE NG5, FMBE cuda-graph FREREE %

- EDME: EEEIEL, BOES: (1) create_flashmla_kv_indices_triton B kernel N v2p
gather + PAGE_MULT BfX host 3% remap, & —K launch 5I&8t tensor; (2) REEAE
M (full_v2p_page_table &) M3E multiplier KT unified pool, #MEHEZ MLA
EmEERRTE L, (3) flashinfer decode X ARME EmIE per-role allowlist 2%, FEA#H
& flashinfer plan() BE 4 E24; (4) cuda-graph T E4MRITE dense B E +
replay RIE BB BE %, AR pad 1T stale loc 18, PR body #%F GSM8K 0.000
HNERSLWRAE (K crash. TEE, RERSEABALEHIN) AFEMRITH
cuda-graph R EH,

THRES B

PR body BAFULEASHHL: With the dense per-layer MLA views from #3297 1 in place, the
stock paged MLA kernels can read the unified pool directly — only their kv_indices /
block tables need remapping to dense ids. No change to the physical layout, the
allocator, or compaction. ] —enable-unified-memory f&&
——enable-page-major-kv-layout, M page-major AVFEE RA triton, H3K unified pool T
B9 MLA $E8 T5 %48 B M BE B 4780 paged MLA /5% ; B review MER & 3L flashinfer
decode T cuda-graph TiBCRAENFHEM id KEA~ HEERME (GSM8K 0.000, T
crash TEE) , §2—HBIE,

SCIN H AR
1. WAZE: block table B9 %% T B4t

python/sglang/kernels/ops/kvcache/kv_indices.py 8 create_flashmla_kv_indices_triton #t
v2p_ptr #1 PAGE_MULT BNSEk, BRAE (None / 1) RIEBSHITHAZREFARE,
kernel 5 block table Bt & token EHEMATL, FEN v2p_ptr 8 masked gather 53|
MW, REFL PAGE_MULT (= &3F&H MLA B$0) , EHEEM (hum_pages * L,
page_size, kv_cache_dim) AZBME FE TR, padded lane B mask %5 v2p &%, %
-1 ER,

2. BEAHITEME . UnifiedMLAHooks / unified_mla_hooks



python/sglang/srt/layers/attention/flashinfer_mla_backend.py #3744t dataclass
UnifiedMLAHooks (v2p_page_table. translate_kv_loc_dense. kernel_page_multiplier.
enabled) S#HFMEF %K unified_mla_hooks(allocator), FIFEE full v2p page table BB
M 3E kernel_page_multiplier > 1, XR review ¥ P2 {8 B2 E MLA B2E =T,
multi_ended_allocator.py BEEHE full_v2p page table property, #%EE full FHE
virtual_to_physical,

3. TRTLLM B&423#EXR S cuda-graph &4

python/sglang/srt/layers/attention/trtllm_mla_backend.py # __init_ #EX hooks FH &%
_Vv2p_page_table / _kernel_page_multiplier / _translate_kv_loc_dense / _unified_mla,
& block-table #3& (_create block kv_indices 5 _apply cuda_graph_metadata) BF 5
$AEA Triton kernel, decode fIl: init_cuda_graph_state A BeidIRFEE B
cuda_graph_out_cache_loc_dense (inté4) ; init_forward_metadata_out_graph ZEEISME
out_cache_loc B1i¥Rk dense 5 E, FHIEHEHEAK batch BEZREZE; forward_decode H
_decode_dense_loc + loc_is_dense=True 5§ KV,
python/sglang/srt/mem_cache/memory_pool.py B set_mla_kv_buffer #3¥¢ loc_is_dense

S¥k, AERBk full translate,

4. FlashInfer 8y token &JRHEHF

FlashInferMLAIndicesUpdaterDecode.call_begin_forward ZE&3| kernel ZEH4T valid =
kv_indices[:paged_kernel_lens_sum]; valid.copy_(self._translate_kv_loc_dense(valid)), R
2 K5| kernel N3EZH prefix, XEX review 1 P1 898 & : cuda-graph replay T
kv_indices B2 IEHEFEE buffer, i fast_mla_decode plan &B& kv_indices %k, rebind
FEEERRNE; RS BEKE flashinfer Ml use_cuda_graph T plan() &
_kv_indices_buf E#|#RNELA, prefill 3z CRiEIKE) N EIFE eager gather & .
to(torch.int32),

5. RESMARE

python/sglang/srt/server_args.py 8 _handle_page_major_kv_layout 7
enable_unified_memory and use_mla_backend() BB A VFEEM {"triton"} 78 {"triton", "
trtllm_mla", "flashinfer", "cutedsl_mla", "tokenspeed_mla"}, ERL X GFRETE., FE=
AN . test_unified_mla_dense _block_table.py (kernel 5 Python ZB—3 M. identity
. BEREYI, padded lane. token &5 T &ENF—EME)
test_page_major_backend_allowlist.py (allowlist3# & : MLA + unified 7 54T. MHA3E%,
3k unified $E4. RIFLGIHIEL) | test _kimi_linear_unified_memory.py (nightly
2xH200 TP2 E 5L Kimi-Linear-48B, GSMS8K + prefix-cache &%, J/a3#%] triton LUE
H100 runner 23h)

R

« python/sglang/srt/layers/attention/flashinfer_mla_backend.py ({3 SEE HjE3%; K5
source; EM core-logic; &5 UnifiedMLAHooks, unified_mla_hooks,
FlashInferMLAIndicesUpdaterDecode.call_begin_forward,
FlashInferMLAIndicesUpdaterPrefill.call_begin_forward) : #3%¢ UnifiedMLAHooks /



unified_mla_hooks BEAIEM, FHF & flashinfer decode/prefill updater H 52, token &
dense #1i%; decode WIRME EZEE cuda-graph & Bk 0.000 X8,

« python/sglang/srt/layers/attention/trtllm_mla_backend.py (#3k SEE/1/Ga3%; K5
source; 2R core-logic; &5 TRTLLMMLABackend. create_block_kv_indices,
TRTLLMMLABackend.init_cuda_graph_state,
TRTLLMMLABackend.init_forward_metadata_out_graph,
TRTLLMMLABackend.forward_decode) : paged MLA E£E&42: block table £
v2p_ptr/PAGE_MULT, cuda-graph f#85EHR% 5 AL E SOy BSMIT S, IR
replay-prep BIAEZ,

« python/sglang/kernels/ops/kvcache/kv_indices.py (#3k WNZE; 2£5| infra; £
infrastructure; #F5 create_flashmla_kv_indices_triton) : AZE#E v2p_ptr /
PAGE_MULT %%k, Z4%F paged MLA 53 dense BRETEGMIEEAY, BRIMEIRIERRSH
fTARZE,

. test/registered/unit/mem_cache/test_unified_mla_dense_block_table.py ({E3R B 5535,
; KAl test; KA test-coverage; 5 _fill_block_table, _reference,
TestDenseBlockTable, _make_batch) : #13% 375 /T8 TR, &E kernel 5 Python &
B —3KME. identity fRE. BE MLA EIV3. padded lane 5 token/ TURENF—ZME, &
1% PR IERfME B9AZ W FF 2k

. test/registered/unit/server_args/test_page_major_backend_allowlist.py (3R 25058,
; K5 test; EA test-coverage; &5 _accepts, TestPageMajorBackendAllowlist,
test_triton_always_allowed, test_dense_mla_backends_allowed_under_unified_mla) :
$T4E allowlist 3R : RA MLA + unified memory 54T paged MLA a3k, MHA. 3FE
unified. RFLEIH—IEIEL, FFILREEHRRT Ko

. test/registered/models_e2e/test_kimi_linear_unified_memory.py ({1t 35%3|3%; 25|
test; KA test-coverage; 5 TestKimilLinearUnifiedMemory) : nightly 323835,
A5 Kimi-Linear-48B TP2 B84 unified memory S5& S BRI Y, HEE
prefix-cache %X compaction JEBIEM loc EiKko.

- python/sglang/srt/server_args.py (3R BR% 54K, £A| source; FER configuration;
5 ServerArgs._handle_page_major_kv_layout) : _handle_page_major_kv_layout &
allowlist ¥ BEA PR WELE A D, REWLSIRE unified MLA THA, HHREX MHA
| BES B AR,

« python/sglang/srt/mem_cache/memory_pool.py (#3k &5 M; 2£%| source; EH
core-logic; &5 UnifiedKkVTokenToKVPool.set_mla_kv_buffer) : set_mla_kv_buffer
# loc_is_dense 53k, EiBIREANE KV BB full_translate, & cuda-graph
dense 5 BZ2HI%E &

« python/sglang/srt/mem_cache/multi_ended_allocator.py (#ik B2 ; 35| source;
KA core-logic; 5 full_v2p_page_table) : #3E full_v2p_page_table property, =&
unified_mla_hooks 8 AN BRI, FHAE full FHAEITE K virtual_to_physical %o

*HEMFS: create_flashmla_kv_indices_triton, unified_mla_hooks,
FlashInferMLAIndicesUpdaterDecode.call_begin_forward,
FlashInferMLAIndicesUpdaterPrefill.call_begin_forward,



TRTLLMMLABackend. _create_block_kv_indices, TRTLLMMLABackend.init_cuda_graph_sta
te, TRTLLMMLABackend.init_forward_metadata_out_graph,
TRTLLMMLABackend.forward_decode,ServerArgs._handle_page_major_kv_layout,
MultiEndedAllocator.full_v2p_page_table,UnifiedKVTokenToKVPool.set_mla_kv_buffer

R F B

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

#3% UnifiedMLAHooks / unified_mla_hooks BEA#EM, 37 flashinfer decode/prefill
updater F 523, token & dense #i%¥; decode WRME EZMEE cuda-graph #2k 0.000
B X,

# python/sglang/srt/layers/attention/flashinfer_mla_backend.py

#

# A—WNHF MLA BT, paged MLA E3R%E Z3E VIRTUAL token / page id B1EAK
# DENSE WA ido X—AMTH—HELEBESL, TNHEE v2p 2T

# BE, MARE kernel_page_multiplier > 1 —— RA#E full-attention

# MLA BBBCE (0 PP rank R#AHE—A MLA B) multiplier & 1, {8

# req_to_token IEEM id, B v2p BLETSTE compaction 5B 5T,

@dataclass(frozen=True)

class UnifiedMLAHooks:
""Unified pool T paged MLA &3P & (2B EHF. "
v2p_page_table: Optional[torch.Tensor] # TUE % virtual -> physical Bgt&
translate_kv_loc_dense: Optional[Callable]..., torch.Tensor]] # virtual token -> dense id
kernel_page_multiplier: int # dense TIZF K (= £2F&H MLA B
enabled: bool

def unified_mla_hooks(allocator) -> UnifiedMLAHooks:

v2p = getattr(allocator, "full_v2p_page_table", None)

if v2p is None:
# SO REM: req_to_token BEMIE id, £IHFXA, TAHEREIHT—K.
return UnifiedMLAHooks(None, None, 1, False)

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,

class FlashInferMLAIndicesUpdaterDecode:
def call_begin_forward(self, wrapper, req_pool_indices, paged_kernel_lens,
paged_kernel_lens_sum, g_indptr, kv_indptr,
init_metadata_replay=False, spec_info=None, **kwargs):
# ... create_flashinfer_kv_indices_triton %5 A\ VIRTUAL kv_indices ...
if self._translate_kv_loc_dense is not None:



# BARHEE: cuda-graph replay Bt kv_indices Bt 23R4 E B9
# buffer (fast_decode_kwargs["kv_indices"]) , i fast_mla_decode_plan
# 5228 kv_indices 23 —— R rebind AR T ERIUEHHRARZ
# M4k VIRTUAL id, EEEEIA GSM8K 0.000, REIFRIIAZ
# WBBEZH prefix, FRIE tail AFE5 v2p Bk,
valid = kv_indices[:paged_kernel_lens_sum]
valid.copy_(self._translate_kv_loc_dense(valid))
# ... wrapper.plan(...) — flashinfer 7 use_cuda_graph TFiE#yi&et
# 15N buffer 4 _kv_indices_buf, plan() £%|33% buffer,
# AN AIRBIWIEZN S EY dense id (TEEK flashinfer &%)

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

paged MLA E#12: block table 5\ v2p_ptr/PAGE_MULT, cuda-graph f&R%a#E % 5 AL
ERANESIIGTE, HAIE replay-prep BEFEZE,

# python/sglang/srt/layers/attention/trtlim_mla_backend.py

#

# cuda-graph fBRZEEAT, KV S ERREAERKRERM virtual -> dense #1F
# (SHELE) . AE: EIAFBERRE buffer FUITHE dense FLE,

# BN set_mla_kv_buffer RJE3Z buffer, ERHREAEF,

def init_forward_metadata_out_graph(self, forward_batch, in_capture=False):

# ... B5A metadata / block table B3 ...

if self._unified_mla and forward_mode.is_decode_or_idle():
out_cache_loc = forward_batch.out_cache_loc
n = out_cache_loc.shape[0]
dst = self.cuda_graph_out_cache_loc_dense[:n]
# ESMEHE: VIRTUAL loc -> DENSE loc, B ANIEHEFEE buffer BIZR.
self._translate_kv_loc_dense(out_cache_loc, out=dst)
# replay-prep 222 raw (k padding) # out_cache_loc, 1BHEIRH
# RAZCEFRELR tier — FEREI, TN pad 1T/5HIB replay BT
# stale dense loc, B3R KV BRATHFTE T E,
self.cuda_graph_out_cache_loc_dense[n:].zero_()
self._decode_dense_loc = dst

def forward_decode(self, layer, forward_batch, ...):
if self._decode_dense_loc is not None:
# HEHEENE KV: loc B2 dense, BkIME _full_translate,
self.token_to_kv_pool.set_mla_kv_buffer(
layer, self._decode_dense_loc, k, k_rope, loc_is_dense=True
)
else:
# eager BEASM: £ pool BEENF, ITASKIMET—K,
self.token_to_kv_pool.set_mla_kv_buffer(
layer, forward_batch.out_cache_loc, k, k_rope

)
python/sglang/kernels/ops/kvcache/kv_indices.py



WNAZBFHE v2p_ptr / PAGE_MULT £3%, 223 paged MLA Ja3i dense BRETHIYIE B,
BAERIERES AT ARE,

# python/sglang/kernels/ops/kvcache/kv_indices.py

# create_flashmla_kv_indices_triton #T3EF N5, RAMERFESMWITH

# 24 ARZE (v2p_ptr=None. PAGE_MULT=1) ,

def create_flashmla_kv_indices_triton(
req_to_token_ptr, req_pool_indices_ptr, seq_lens_ptr,
kv_indptr, kv_indices_ptr, reqg_to_token_ptr_stride,
kv_indices_ptr_stride, PAGED_SIZE: tl.constexpr = 64,
v2p_ptr=None, PAGE_MULT: tl.constexpr = 1,

# ... BITEA block W& token tn#K, data A% token By VIRTUAL id ...
page = data // PAGED_SIZE
if v2p_ptr is not None:
# masked load: padded lane (mask_out A 0) KF#ERS| v2p K,
page = tl.load(v2p_ptr + page, mask=mask_out, other=0)
# dense_page = physical_page * layer_num, HEIFEZEfL
# (num_pages * L, page_size, kv_cache_dim) #&%5 W& & 89 TR,
tl.store(
kv_indices_ptr + pid * kv_indices_ptr_stride + paged_offset_out,
page * PAGE_MULT,
mask=mask_out,

)

Wi AL
#4 Codex BB review TiO#ERTE A H S BRFEH A B S &

« P1 (server_args.py, % 7722 fTH¥¥T) : When unified-memory MLA uses FlashInfer
for decode with the default CUDA-graph path, replay writes raw virtual IDs into the
capture-stable fast_decode_kwargs["kv_indices"], then the new translation rebinds
only the local kv_indices to a fresh tensor; fast_mla_decode_plan does not use that
tensor..., EIXIE flashinfer M decode allowlist HfR, 1EERRAHR AT E, mMEKXKNHN
RS EENE, BRERE --attention-backend flashinfer [EB#EMT prefill 5 decode BANA
ta, per-role HIRSIE%rE—LFrME AR A LA S ; BER flashinfer £
use_cuda_graph T plan() £&|3t#3E 0t buffer B9E&4A, T'EK flashinfer A&,

« P2 (trtllm_mla_backend.py) : kernel_page_multiplier is 1 even though the allocator
still returns virtual token IDs... leaving both the block table and CUDA-graph write
locations in virtual ID space, ZIEIBAEE 3 A commit (dbe8227) &5 :
unified_mla_hooks B&A full_v2p_page_table REAIFEM, FHrig
TestUnifiedMLAHookDetection.test_single_full_attention_layer_pool_is_still_unified 5
TestDenseBlockTable.test_single_full_attention_layer_still_maps_v2p $T{£1Z =3,

. flashinfer decode & RM unified allowlist HE (correctness): YEERRXH per-role
HEFR, MR KN create_flashinfer_kv_indices_triton Z Xt
kv_indices[:paged_kernel_lens_sum] R copy #Hi¥; EHE



—-attention-backend flashinfer [EBtA#MT prefill o decode, decode-only FE4S3E4
g —SCPrE B IR A A S, BEKRE flashinfer 7 use_cuda_graph T plan() £ &3t
3 buffer &4, TEK flashinfer,

« A kernel_page_multiplier > 1 #&] unified pool B4&kf& (correctness): & 3 N
commit (dbe8227) IEIFM LA ET allocator 884 (full_v2p_page_table B & HFE)
, FFERAEVINR: test_single_full_attention_layer_still_maps_v2p 5
TestUnifiedMLAHookDetection.test_single_full_attention_layer_pool_is_still_unified,

R 5 B

« QG

1. cuda-graph IEFaMEIRER (flashinfer_mla_backend.py) : JRHiEN% 84 IE#A MR
flashinfer fll BatchMLAPagedAttentionWrapper 7E use_cuda_graph TFIEMERMEAN
8 buffer /R A _kv_indices_buf B plan() £ %3#iZ buffer 8884, %& flashinfer %
kA rebind, REEREZR|EM id $HiX,

2. stale tail FESERE (trtllm_mla_backend.py) :
cuda_graph_out_cache_loc_dense[n:].zero_() R#&
init_forward_metadata_out_graph 8 decode/idle 2% #4T; EH# forward mode
iz A0, pad {TSBHAIE replay B stale dense loc, BETIIIR KV,

3.TP BEXRE: PR BXR TP1 only, k#&ZE TP-sharded T4, BT perf A/B. T
retraction B4 T SUE AR,

4. e2e MINETFL triton: test_kimi_linear_unified_memory.py B H100 runner _A#47ER
IANR%EE| fa3 (Toikik dense fA) , #3BET —-attention-backend triton, A,
paged MLA G (FRE % H dense-id BliF bug M) BRI CI BE, RAR
MR EF I B300 4%,

5. AN pre-existing RIBURARR (JEA PR 5| AN) : flashinfer prefill 5[ decode /&
AL S AR (mha_chunk_kv_cache.forward 89 g.shape[0] 5 go_indptr[-1] L&)
; fp8 x flashinfer prefill £3BEA KV pool 1t bf16 §2 270 GiB OOM, - ¥
: XHF: —enable-unified-memory T8 MLA =& (Ha[EEZ Kimi-Linear X3
KDA + MLA SBEE&1ER) REWEMHER Triton JERAEM, & Blackwell (B300 /
SM120) E3%HA trtlim_mla. cutedsl_mla. tokenspeed_mla (fp8) % paged MLA KR
¥, decode MEREE RSB Y M ERME (GSMEK 0.895-0.925 "eEwN) , FHAR
PSRRI Z B, ARG BSHEEZEE v2p_ptr=None / PAGE_MULT=1 F&#F
REH—3K (B identity MERETME) , HVIATHEFRE|E unified-memory 2%, XTHEPA:
AL T unified pool F paged EIREANG—HERN (hook M + RAZNBET + ESMT
&) , B4 flashmla / cutlass_mla TZEAEA NEA; Codex review H & ILE IR
f&Z buffer 5/ rebind WER ZEHZ/IUEMN cuda-graph EIREZLR, - XFEART:
cuda-graph IEFAMERE , OKRIZRZTE |, TP1 BIEZIR , paged EigiR) e2e B |
BE A7 M AR e $ i

KRR EE



« PR #32971 [unified-memory] Kimi-Linear unified-memory Triton %3 (rEKREMEH
A, XM body ®[414 stack EA&H) : PR body FAFEEA Stacked on #32971, BA PR
B base branch A feature/unified-memory-kimi-linear-triton; #32971 #HWRAEZZRE
MLA #LE (build_dense_mla_views) &4 PR it paged MLA WA E 1L unified pool By
AR,



