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c—AE: FAFHIRRAABELITREA G, MRBRFHBEEEHRE R

- ENE: EB/KEIL, XZ unified-memory TfiE A | P EMUKSKEMEN—F: 1)
canonical read table + £ = SEHFHFIARER, ZIEME SGLang K3k KV R5| 22804
B3R ;: 2) enforcement AN, (test_kv_translate_ownership.py) B R T 204 IR
TR B MM R, bR it EREER; 3) prefix-only A LE ((RBEH -1 B
) 5 CUDA graph ##3kfaE buffer 89432 2 kernel/backend FF & B ESEH, I
WA : 46%&F PR body B stack JtBAf%RME, ik flashattention_backend.py B
eager/capture IR L, &J/GF test_kv_translate_ownership.py 5
test_unified_mla_block_table.py e 38 iE & 10 M5 FH BEM.

THRES B

PR body BARAULER : FEILERIZUKSKB| B — choke point /&, BRI EHEMNEEEERSE—
A, MAREBER id-space E18, AT unified pool R X¥#F Triton, MAF LhrEE
14T fa3. Flashinfer, trtlim $/E%, BEWARISZ LM Triton-only FEAZAFE
EEfTHE R BB IR, PR BRBIFRITEIN: EM id 5ME d ERES, EiksiTiF
REEFFEHEAAMR, RESINET, FIbQATHEEEATA RUKSRBIA TR (%
KVIndexTranslator; 5: ForwardBatch rebind) 3 F33H5R &,

SRR

1. B2 3] KVIndexTranslator canonical table:

- flashattention_backend.py: #3&&$EXHA model_runner.kv_index_translator,
eager #1233t index_table_for_batch(forward_batch) BEE#XEY KVIndexTable,
CUDA graph 3 3#£E&423#E3¥ build_index_table(... into=self.kv_read_tables) B AN
faZ 8 buffer, normal_decode_set metadata &3t src_is_read table=True ¥ %
canonical 1T; *t unified + local attention. prefill-aware SWA B TTE X FHAEE
5l assert FE4,

« flashinfer_backend.py / flashinfer_mla_backend.py: decode/prefill & updater BXA
M kv_view.ids + kv_view.row_ids ¥J3& KV indices (
create_flashinfer_kv_indices_triton 14 ENTRY_PAGE_SIZE=kv_view.entry_page_size)
, MERT JRs post-gather By translate_kv_loc_for_kernel in-place #13%¥; SWA B &3



% —# kv_index_translator.sliding_window_write_loc_for,

« trtllm_mla_backend.py: _create_block_kv_indices 5§ _apply_cuda_graph_metadata
¥ kv_index_translator.is_translating B2 fill_read_table 327 padded block
table 8y live prefix (prefix-only, fRB/EimE M -1 BE¥E) ; JE unified BIZEFR
create_flashmla_kv_indices_triton & H.,

« trtllm_mha_backend.py: CUDA graph F3RE$E page table 48 ZE 3| translator &
capture-stable read-table buffer, graph W builder Bkt page-table 5§ SWA
write-loc Tk,

2. MLA R R 5| A4 = S 813%F: forward_batch_deepseek_mha_mixin.py F
fetch_mha_one_shot_kv_indices % req_to_token JR&E R5| &= A& 4383 translator B1F
FH27%, memory_pool.py B9 get_mla_kv_buffer ITZNZEME CREEE) , #ik
HybridLinearKVPool. full translate %,

3. MR unified_mem_hooks.py 3 enforcement 33# & : M4 UnifiedMLAHooks /
unified_mla_hooks ¥ shim, 3 test_kv_translate_ownership.py JRESIEREMNIR, A
ENZEIE layers/attention/ T BB .translate_kv_loc @A,
getattr(...translate_kv_loc...) M X EMIREBREY import,

4. REEMMBLE: server_args.py B _handle_page_major_kv_layout AEEY A IE
unified MLA #3F {triton, fa3, trtllm_mla, flashinfer, cutedsl_mla, tokenspeed_mla,
flashmla}, unified MHA/SWA (uniform rows) #3F {triton, fa3, fa4, flashinfer,
trtlim_mha}; FE flashmla L (flashmla_backend.py k¥ ps=64 snap) . [FBETETHE
MHEHEXRFR K/V (21 MiMoV2) S—BBahiE4, UK A unified memory B
page-major BLEFEY,

5. MR 5 EE: test_unified_mla_block_table.py BXx A& 2% canonical build_kv_read_table
B& 58 stripped kernel IFE R REMN; #3E TestReadRailTranslatesAtProduction (
A EBREIF—ORHEAE) . TestUnifiedTranslateBanned (FrAARI3H) .
page-major jairsEfE BN 5 test_page_major_gpt oss.py /
test_page_major_gwen_hybrid.py BIESZ B3 e2e BTHE; XRIFBELE—RKIE (choke
point — translator, canonical = read table, rail = write loc) .

R

« python/sglang/srt/layers/attention/unified_mem_hooks.py (#&3k ;T E A E3s; K5

source; 2R deletion; &5 UnifiedMLAHooks, unified_mla_hooks) : EBA S MIf&

(-72 4T) : XEMNAE fa3/flashinfer_mla/trtlim_mla =% E3R£EZH allocator FHFM
shim, H v2p_page_table / translate_kv_loc_for_kernel / kernel_page_multiplier i& X
# KVIndexTranslator B isinstance #FMERMR, RIFREZBACRZEEMUKSKEIFREENME,
% enforcement IR IRIPIT R,

« python/sglang/srt/layers/attention/trtlim_mla_backend.py (13t ST E A /E34; 5|
source; M core-logic; &5 _resolve_fused_write_loc, _create_block_kv_indices,
_apply_cuda_graph_metadata) : trtlim_mla ZHEF3E (cutedsl_mla. tokenspeed_mla)
Z MLA EHEMH. KX block table MM B ¥ v2p_ptr/PAGE_MULT 89
create_flashmla_kv_indices_triton t1#:3| translator 8 fill_read_table (unified &)
FFH resolve fused_write_loc XFE fp8 BhEE KR, BEIRITHIGMR LM,



. test/registered/unit/layers/attention/test_kv_translate_ownership.py ({3 FrAAR3TH
; KA test; KA test-coverage; FF5 _iter_sources, TestUnifiedTranslateBanned,
test_no_unified_translate_calls, test_no_translate_capability_probing) : #rigayZEsia
R enforcement MR (+83 17) : FAREEREEIL layers/attention/ T /5318 A
unified translate . M translate BEA Bk import EMIFREY hooks tE3R, BIE ENIRFR
ARRBETF KVIindexTranslator (i) 5 ForwardBatch rebind (5) "Z 7 B sh3IEH
2R, ZFFERITEER A X B INER,

XPEM5 . unified_mla_hooks, _fill_block_table, _fill_block_table_static,

_resolve_fused_write_loc, create_block_kv_indices, fill_read_table, build_index_table,
index_table_for_batch, make_capture_tables, sliding_window_write_loc_for,
rebind_write_loc, fetch_mha_one_shot_kv_indices, normal_decode_set_metadata,
_handle_page_major_kv_layout, translate_full_attn_ids, get_mla_kv_buffer

R R B

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

BAGEMER (<72 47) : XZMAT fa3/flashinfer_mla/trtlim_mla =& E3RLZFH
allocator #EM shim, H v2p_page_table / translate_kv_loc_for_kernel /
kernel_page_multiplier i X#& KVIndexTranslator & isinstance FMEMR, W4T EAREE
MRS FRE M EN1E, =2 enforcement 3R WEIF AT L,

# python/sglang/srt/layers/attention/unified_mem_hooks.py (4~ PR MilfR, base iRAiik)

class UnifiedMLAHooks(msgspec.Struct, frozen=True):
"""Dense-view hooks for one KV allocator.

All-""None™"/1/" "False™ " for the statically-partitioned pool, where
““reqg_to_token " already holds physical ids and no translation is needed.

# Page-level virtual->physical table, gathered through by block-table kernels.
v2p_page_table: Optional[torch.Tensor]

# Virtual token id -> DENSE kernel-facing id (tombstones clamped to the sink).
translate_kv_loc_for_kernel: Optional[Callable]..., torch.Tensor]]

# Dense page stride scale (= number of full-attention MLA layers).
kernel_page_multiplier: int

enabled: bool

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

)

def unified_mla_hooks(allocator) -> UnifiedMLAHooks:



"“"Probe " “allocator™" for the unified-pool per-layer-view hooks.

Detection keys on the v2p table, NOT on " “kernel_page_multiplier > 1" ": a
rank owning exactly ONE full-attention layer has multiplier 1 while its
““reqg_to_token " is still virtual. There the kernel-facing id collapses onto the
physical id, so the v2p gather alone is the whole translation.
v2p = getattr(allocator, "full_v2p_page_table", None)
if v2p is None:

return _STATIC_POOL
return UnifiedMLAHooks(

v2p_page_table=v2p,

translate_kv_loc_for_kernel=getattr(

allocator, "translate_kv_loc_for_kernel", None
),
kernel_page_multiplier=getattr(allocator, "kernel_page_multiplier", 1),

enabled=True,

)

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

trtllm_mla ZEF3 (cutedsl_mla. tokenspeed_mla) & MLA EHEH, &SN block
table MIZMMB ¥ v2p_ptr/PAGE_MULT 8 create_flashmla_kv_indices_triton $]#¢%|
translator B fill_read_table (unified BY) , F#E _resolve_fused_write_loc A&t3E fp8 Fh
EE5RZ, REmIBREMESLI,

# python/sglang/srt/layers/attention/trtlim_mla_backend.py (head hRA T i%)

def create_block_kv_indices(
self,
batch_size: int,
max_blocks: int,
req_pool_indices: torch.Tensor,
seq_lens: torch.Tensor,
device: torch.device,
) -> torch.Tensor:
"""Create block KV indices tensor using Triton kernel."""
block_kv_indices = torch.full(
(batch_size, max_blocks), -1, dtype=torch.int32, device=device

if self.kv_index_translator.is_translating:
# Unified pool: canonical read table 3#/T3E % live prefix,
# 5B OB -1 / stale B ESFLURE (prefix-only £4) .
self.kv_index_translator.fill_read_table(
out=block_kv_indices,
req_pool_indices=req_pool_indices,
seq_lens=seq_lens,

else:



# B SBARE flashmla WA, v2p B85 ERIE (id-space-free)
create_flashmla_kv_indices_triton|
(
batch_size,
get_num_kv_index_blocks_flashmla(max_blocks, self.page_size),

self.req_to_token,
reqg_pool_indices,

seq_lens,

None,

block_kv_indices,
self.req_to_token.stride(0),
max_blocks,
PAGED_SIZE=self.page_size,

return block_kv_indices

def resolve_fused_write_loc(
self, forward_batch: ForwardBatch

) -> Optional[torch.Tensor]:
"“""Write loc for the fused fp8 KV scatter, or None when this batch is
not covered by it.

Captured decode refills *~_decode_kernel_loc™ " out of the graph, and the
captured kernel must read that buffer. Eager decode on a unified pool
has no such buffer, and the caller falls back to the unfused path.

if self._decode_kernel_loc is not None:
return self._decode_kernel_loc

return (
None
if self.kv_index_translator.is_translating
else forward_batch.out_cache_loc

)
b T
A PR B9 review Wit A 0 %, issue W HAXAEEAA R Cl EM&G4S /tag-and-rerun-ci
extra, PR body #BRT XEIRITIRET:
« PR @K% : FRAERNES read-path refactor 5§ backend %5, Ik #34602 —
#35245 — #35247 — AR PR By stack M35, BT review M5 & 3mIAE,
« BHMERMIERE T E—AR stack ME, RF|EH% review EMFF rebase, IEAEEHIIE

"——tBA review BIESILEMMERT (12 4 commit /5 8 NAKR PR, HI 4 kB
stacked PR)



« enforcement FRIIRITER: EMEMIE d (BREESHE SILER 5 ES 83 & 25
RER, PRERMPEBERRTERT (unrepresentable) , FAREBAFAHEIR allocator N
£ v2p 523, PD f&3i@E translate_kv_indices_for_transfer 54 SWA 8 full=swa Bk
ate

« PR #4905 stack &4 (design): XH stack #F%, &l (translator) 5 per-backend 3t

BRI EE; AR PR 8 body 5§ commit 3R EM AL,

AL IR HE (question): HIBE A E—RNELR, SHREAUENTRILEE W

BiERE;, TR TEEEH.

. enforcement AR BIA RE HEFRIN (design): FRESEEAFE NNMIR docstring, HERRITH
BRFR, REIGAA TR FE,

« CUDA graph ## 3 F THEER sink AE (correctness): UESE R IRFAE buffer, &
FRRIFE SN refill; ZAZEHZAMRAGIE .

R 5 B

o QS

1. BRI BRRABEMRKE): fa3/fad. FlashInfer. trtlim_mla/mha ¥ A% LEE /1534,
WK IZ 2 ERPKAE translator 8 canonical table, B PR B#RIE unified WFEHREM
, {BB&ahEA 31 A, £2000 17, H ClI RAWRSALE (PR Test. Extra. AMD
ROCm =838 @) , AFIERARKAFEARKH T XK EMSE,

2. CUDA graph 3K / EFGEX N : trtlim_mha § flashinfer 8 captured E&422& Rk
ERESMRIFETEY kv_read_tables F3EA4E buffer; fa3 By
normal_decode_set_metadata 3% src_is_read_table=True &%, &
capture/replay BfFF$8i% (10 replay RIARRIHFTR) KERRELIE KV, trtlim_mha #3EH
test_skip_page_table_updates_seqlens_only IEZ5txtib3EEY3,

3. enforcement 3L A : test_kv_translate_ownership.py B IENI3REIRD, (£
fIEmHTEEIER translate AAEKSBNIRFERT; B docstring BT HRM, EE
M \.translate_kv_loc(_kernel_id)?\( TaER{AFREKEE L (UER. FHE) .

4. SWA BRRZEXEA: sliding_window_write_loc_for BRfX T 88748
translate_loc_from_full_to_swa, capture #t>&% (RZH init_new) G—UBER (
page-0 sink) , RBIZAEE BRI IER refill; gpt-oss X2 SWA R IR 451
K0 flashinfer 2T, EHEMEMA attention sinks) T EZHMIPXIE,

5. allowlist K Z8EEIEYI: R4 unified memory B --enable-page-major-kv-layout i,
ENREREES (B Triton) , UERIEXFR KV B EIE unified pool——XHK#IB4T
HEERZ E breaking change, - ®": AFPEMW: BHA --enable-unified-memory B
MLA 5§ MHA/SWA R RBERPUELE Triton /E3%, & fa3/fas. Flashinfer,
trtllm_mha. flashmla &E3%_EEfT, XX Blackwell (fa4) . DeepSeek MLA & (
Kimi-Linear. DeepSeek V4) AP 2 EHIZFEWK:; [T page-major G H B I AR IKE
., A unified memory B page-major AP RUKEIIELTIIERFRRIE R, AR H: KV
id B0 FrA AR UkSK3| translator 5 ForwardBatch rebind Fikk, E3ABIFAE v2p &
R, BRESFLEREA unified pool BIERA, WIEMRT EE / SUREINE X KFIRE
®¥EA, HARMR: & PR Y #35245 FME—A 4-PR stack, RITRZE (canonical



read table. FrAEMRITH. prefix-only 3EALE) NEL HiCache IMREFEEE (
#37151 B9 unified cache linker) T H—WRI|TZEM, FREEAG—XE
unified-memory M Triton-only [ 4 7= 538y B2 I,
« RFEARID: BORIAERIZEE , CUDA graph #3RIEX , Cl HRLIRSKL , allowlist U
& breaking change, EEHIEETIHARA

RERIREE

« PR #35245 refactor(unified-memory): translate the KV write location once, at
ForwardBatch construction: &R PR E# stacking £ E#RIE refactor: 5 loc &
ForwardBatch #3&8t4— rebind, A PR A REiL& /53R E&124E N canonical read
table FFMIFRTEIR BB FEF,

« PR #35247 refactor(unified-memory): canonical read-table build: PR body 7= BR#
stack BR 2 (#34602 — #35245 — #35247 — A& PR) , 1Zf build_kv_read_table /
KVIndexTable 3X— canonical $&#M&l, 48 PR BYFTRE a3k dispatch B|'E,

« PR #37170 [unified-memory] Drop the vacated 'dense' qualifier and the restating
comments: FA—3haE& LG 4EE PR: K PR 5| ABIKRIE (dense/canonical/choke
point) ¥EiZ PR 1% — A kernel-facing, ZANMRA XM (test_unified_mla_block_table.
test_page_major_backend_allowlist) =&, WBRZANNEIFLEIES,

« PR #37151 [Unified Cache Linker][3/N]: Add backend-independent linker core: [&—%2
¥ m (unified memory / HiCache) B9/E%: PR: translator 8 canonical read table A
SMREFRERRIRMPE T A— MR IR, WA PR BB unified-radix-cache JE# T £,



