PR #37170 BEIRLE

sgl-project/sglang
[unified-memory] Drop the vacated 'dense' qualifier and the restating comments
SFmtiE: 2026-08-31 15:54

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/37170

PAITHRE
« —4)iE: A unified-memory B HY dense Ki&, 4i— A kernel-facing
 BESME: EF/REXNK (4 10-15 2% : EAFE PR body 89 Deliberately
untouched B8, XERX4% [BARE] § DERKIE] BHRFEESE, FAREMEHNAREZEE
BHEESENE, FEDEE XML, £ESE unified-memory ETAE, &0AE(E dense
(frREB3Z&) 5 kernel-facing (id ZFl8) BAHK. AEINIRH Codex BB WHAAN P1 18
, B vIMESESREAET,

THRES B

PR body BA#i%ER: dense named a per-layer KV view only in contrast to the strided
MHA view, which no longer exists, so the word marks nothing. Bl dense —1AR AR AT
5 BEHRMRE strided MHA IEIR &, W45 ELTHILN R, BREFERASRRIRE, TER: &
YA B B BRIZOR ;. dpZ id ZRIEIETBKA kernel-facing (BHR R EKEAFERAMNARE) . EFZ]
BIREERE XM dense FAY%: MoE dense layers. first_k_dense_replace. DSA
fallback. minimax dense_layer_ids. dual-chunk. trtlim_mla B dense query indptr.
mamba conv/SSM # dense pitch——X AU BT LL E L HE, B NI BRESEE
. 8 f2 mock-runner E3RFERE. 4 12 None ¥#AMLULEA. 1 RBLE D X8 check the fast
path., 1 1B EREH restatement, W& em-dash 5§ .claude/rules/comment-style.md 8
R—EK,

SCEL AR

8 ANO: PR body BiRA unified-memory ¥ S553R BHFITUEIE, T XBE Issue, LTI
ThEE.

1. KV RiEBiE# (dense -> MR / kernel-facing) : #&BRNE X 2 FiHiEX——dense &
v TALED BHRIFR (strided MHA MLEIBAFEE, per-layer (WA EE—S) ; dense
a4 lid 22ia]] BB&A kernel-facing, & KVIndexTranslator BEA KiE (
translate_kv_loc_for_kernel. build_index_table) Xt3F, BAKE & &IE:
test_unified_mla_block_table.py B TestDenseBlockTable -> TestBlockTable,
TestFa3MetadataDenseBlockTable -> TestFa3MetadataBlockTable & % ANMIR A 7% ;
test_unified_mla_views.py #] TestDenseMLAViews -> TestMLAViews.
TestTranslateKvLocDense -> TestTranslateKvLocForKernel,
test_dense_matches_formula_ps1 -> test_kernel_id_matches_formula_ps1 %;



test_unified_mha_views.py By 4 MNIRIELZ ; test_multi_ended_allocator.py B
TestSWACompositeDenseSurface -> TestSWACompositeKernelldSurface;
test_page_major_backend_allowlist.py B DENSE_MLA_BACKENDS ->
PER_LAYER_VIEW_MLA_BACKENDS (t4tHy dense E1HHLE, EILERA per-layer
view i3k kernel-facing) ; test_kv_index_translator.py.
test_pd_envelope_transfer_layout.py. test_full_loc_fast_path.py BMER A IER W B &,

2. BATERADERERE 2 : memory_pool.py F kernel_page_blocks B7EREH only where
the per-layer views are dense BX A only for the unified pool's per-layer views, %51z
& dense KV rows 24 KV rows; trtlim_mla_backend.py P&t CUDA graph #iRFFEK
A kernel-facing KV write loc; kv_read_table.py. unified_memory_pool.py & 1-2 4T5%
BOR

3. WiLEE: MR 8 19 mock-runner E3RE HAAKER. 4 WEBRFTEANFABLA
None 897 (house rule BAE) . 1 BB FTHAR S X HEE check the fast path 7
. 1 IBETEE restatement; XS BT AB em-dash i— &R -, FE .
claude/rules/comment-style.md,

4. BIES5EE: THENR (@FARAMRESSE) , TEE / schema / FEBKEN; iR
XM R EEEE ALRIE, MRESHELTINRSIA; Cl B% base. extra. AMD
ROCm 7.2 =/ NEFE,

REEF:

. test/registered/unit/mem_cache/test_unified_mla_block_table.py (#£3k MLA 3% ; 3£
5] test; A test-coverage; &5 TestBlockTable, TestFa3MetadataBlockTable,
test_block_table_matches_reference, test_agrees_with_token_level translate) : 7~
PR $PRF5E L REENMIAXMH: TestDenseBlockTable /
TestFa3MetadataDenseBlockTable &5 4 ANMIRA %% dense 4, R B HiEsk
docstring FEIRE AR (kernel_page = v2plvirtual_page] * layer_num) , ZEIEAERIE
FBHAA,

- test/registered/unit/server_args/test_page_major_backend_allowlist.py (#23k EigHEZ
B K7 test; KA test-coverage; 5 PER_LAYER_VIEW_MLA BACKENDS,
PER_LAYER_VIEW_MHA_BACKENDS, test_per_layer_view_mla_backends_allowed_und
er_unified_mla, test_per_layer_view_mha_backends_allowed_for_uniform_row_models)
: %8 DENSE_MLA BACKENDS / DENSE_MHA_BACKENDS 2&A4 PER_LAYER_VIEW_*
, MERF AR F KL ; BBEIBXM dense HLER A per-layer FLE, EA strided LA E
WAL IR

. test/registered/unit/mem_cache/test_unified_mla_views.py (&3 MLA FE; 5| test

; KA test-coverage; &5 TestMLAViews, TestTranslateKvLocForKernel,
test_move_then_readback, test_kernel_id_matches_formula_ps1) :
TestDenseMLAViews -> TestMLAViews, TestTranslateKvLocDense ->

TestTranslateKvLocForKernel, KRB id Za)4& M dense WEKE| kernel-facing,

- test/registered/unit/mem_cache/test_multi_ended_allocator.py ({3t HBEees; 25| test
; KA test-coverage; 5 TestSWACompositeKernelldSurface,
test_full_kernel_translate_matches_formula,



test_kernel_translate_accepts_an_int32_page_table,test swa_kernel_tombstone_still_|
ands_on_sink) : SWA £ &4 B & 8NR EMDenseSurface £ A KernelldSurface, ¥
X translate_loc_from_full_to_swa Stombstone E& 2| sink BYMR.

. test/registered/unit/mem_cache/test_unified_mha_views.py ({3 MHA B ; 23| test
; KA test-coverage; &5 TestMHASpecSurface, TestMHAViews,
TestUnifiedKVPoolViews, TestFactoryViews) : MHA M EDNRE =4bekg (
SpecSurface / MHAViews / UnifiedKVPoolViews / FactoryViews) , I MiXER#
kernel-facing i& X,

. test/registered/unit/mem_cache/test_kv_index_translator.py ({3 &3|#0%; K F| test
; KA test-coverage; &5 test_read_table_matches_reference_across_multipliers,
test_swa_write_loc_round_trips_from_full_side) : translator & kernel-facing RiEHJR
FFHL, A PR AEMNR44 (test_read_table_matches_reference_across_multipliers.
test_swa_write_loc_round_trips_from_full_side %) 52z —%.

« python/sglang/srt/mem_cache/memory_pool.py (#3k R&EM; 25| source; EH
core-logic) : BATEIRAG X P B dense FEEEFIE: kernel_page_blocks JEREEKA
unified pool's per-layer views, #5115 BM dense KV rows BX A KV rows,

« python/sglang/srt/layers/attention/trtllm_mla_backend.py (#ik MLA Eik; 257
source; EA core-logic) : CUDA graph kB XFFEM DENSE KV write loc XA
kernel-facing KV write loc, 5&1%F &4 X5%.

XS test_block_table_matches_reference, test_agrees_with_token_level_translate,
test_per_layer_view_mla_backends_allowed_under_unified_mla,
test_per_layer_view_mha_backends_allowed_for_uniform_row_models,
test_kernel_id_matches_formula_ps1, test_kernel_id_follows_compaction,
test_full_kernel_translate_matches _formula, test swa_kernel_tombstone_still lands_on_s
ink, test_read_table_matches_reference_across_multipliers,
test_swa_write_loc_round_trips_from_full_side,
test_page_envelope_matches_per_layer_views,
test_rebind_emits_kernel_facing_full_and_build_derives_swa

RERED R B

test/registered/unit/mem_cache/test_unified_mla_block_table.py

A PR FREERLERBEENMIRAH: TestDenseBlockTable /
TestFa3MetadataDenseBlockTable 5§ 4 ANWIR A %% dense b, R B HraEsk
docstring FEyRE AR (kernel_page = v2plvirtual_page] * layer num) , ZEIEMEARIETH
BAE,
# unified-memory #) MLA block table &k : J& TestDenseBlockTable /
TestFa3MetadataDenseBlockTable

# 7EAR PR & dense A%, dense RARES EMIKREY strided MHA FLEXTELEA B X,
# IWEL—EH translator BEXM kernel-facing RiEHR id 2|4,

def _reference(req_to_token, reg_pool_indices, seq_lens, page_size, *, v2p, mult):
# Python 253, virtual token -> virtual page -> physical page -> kernel id,



# ZTLEHER kernel-facing ANMIEAE(E, £ CUDA Ml build_kv_read_table BI&E R THR,
bs = req_pool_indices.shape|0]
max_blocks = (int(seq_lens.max().item()) + page_size - 1) // page_size
ref = torch.full((bs, max_blocks), -1, dtype=torch.inté4, device=_DEV)
for r in range(bs):
n_pages = (int(seq_lens|r].item()) + page_size - 1) // page_size
row = reqg_to_token[int(req_pool_indices]r].item())]
# /N page BRE token #& virtual page, B4 v2p BETE| physical page
virt_pages = row[: n_pages * page_size : page_size] // page_size
pages = v2plvirt_pages.long()] if v2p is not None else virt_pages.long()
ref[r, :n_pages] = pages * mult # mult = layer_num BfBI A kernel-facing id
return ref

@unittest.skipUnless(_ HAS_CUDA, 'requires CUDA")
class TestBlockTable(unittest. TestCase):
# JR TestDenseBlockTable; _make_batch ¥R 3EIESE v2p E#AHY ragged batch

def test_block_table_matches_reference(self):
# JR test_dense_block_table_matches_reference: ¥MEME S Python £ &R —3K
for page_size in (1, 32, 64):
rt, rpi, sl, v2p = self._make_batch(page_size)
got = _fill_block_table(rt, rpi, sl, page_size, v2p=v2p, mult=_LAYERS)
want = _reference(rt, rpi, sl, page_size, v2p=v2p, mult=_LAYERS)
self.assertTrue(
torch.equal(got.long(), want),
f'page_size={page_size}: {got} != {want}',

def test_agrees_with_token_level translate(self):
# JR test_agrees_with_token_level_dense_translate: flashinfer #% token &
# translate_kv_loc_for_kernel, trtlim B2 kernel WHIZEE page id,
# PEBRAZ2 B A —/ kernel-facing page 3R
page_size = 64
rt, rpi, sl, v2p = self._make_batch(page_size)
block_table = _fill_block_table(rt, rpi, sl, page_size, v2p=v2p, mult=_LAYERS).long()
for r in range(rt.shape[0]):
n = int(sl[r].item())
virt_tokens = rt[r, :n].long()
# token 2% kernel-facing AR: page & v2p 41k, RN offset £R &
kernel_tokens = (
v2plvirt_tokens // page_size] * (page_size * _LAYERS)
+ virt_tokens % page_size
)
first_of_page = kernel_tokens[::page_size]
n_pages = (n + page_size - 1) // page_size
self.assertTrue(
torch.equal(block_table[r, :n_pages] * page_size, first_of_page),
f'row {r}: block table and token translate disagree’,



)

test/registered/unit/server_args/test_page_major_backend_allowlist.py

%8 DENSE_MLA_BACKENDS / DENSE_MHA_BACKENDS B3 PER_LAYER_VIEW_*, |
RAERNF KL ; BLEIEXM dense AR A per-layer #LE, EA strided FLE BB,

class TestPageMajorBackendAllowlist(unittest. TestCase):

# % E4 M DENSE_MLA_BACKENDS A PER_LAYER_VIEW_MLA_BACKENDS:
# Z—NEMRENRE per-layer B, dense —iE LA £
PER_LAYER_VIEW_MLA BACKENDS = (

‘fa3’,

trtlim_mla’,

'flashinfer’,

‘cutedsl_mla’,

‘tokenspeed_mla',

'flashmla',
)
# BEXN per-layer MHA/SWA LB E3% (uniform-row A7)
PER_LAYER_VIEW_MHA_BACKENDS = ('fa3', 'fa4', 'flashinfer', 'trtlim_mha')
# MLA ZARABMIRE MHA 4%
MLA_ONLY_BACKENDS = ('trtllm_mla', 'cutedsl_mla', 'tokenspeed_mla', 'flashmla')
# SR EAT kernel-facing id 4% SHURIFIEL
UNWIRED_BACKENDS = (‘cutlass_mla', 'aiter')

def test_per_layer_view_mla_backends_allowed_under_unified_mla(self):
# JR test_dense_mla_backends_allowed_under_unified_mla
for backend in self.PER_LAYER_VIEW_MLA_BACKENDS:
self.assertTrue(
_accepts(backend, use_mla=True),
f'{backend} should be allowed with the unified-memory MLA pool',

def test_per_layer_view_mha_backends_allowed_for_uniform_row_models(self):
# JR test_dense_mha_backends_allowed_for_uniform_row_models
for backend in self.PER_LAYER_VIEW_MHA_BACKENDS:
self.assertTrue(
_accepts(backend, use_mla=False),
f'{backend} should be allowed for a uniform-row MHA model',

def test_unwired_backends_always_rejected(self):
for backend in self.UNWIRED_BACKENDS:
for use_mla in (True, False):
self.assertFalse(
_accepts(backend, use_mla=use_mla),
f'{backend} has no kernel-facing-id wiring and must be rejected’,

)

test/registered/unit/mem_cache/test_unified_mla_views.py



TestDenseMLAViews -> TestMLAViews. TestTranslateKvLocDense ->
TestTranslateKvLocForKernel, KRB id ZZ[a)4& M dense Wksk3| kernel-facing,

class TestMLAViews(unittest.TestCase):
# J& TestDenseMLAViews: Z&—RN& M) MLA MLEBR per-layer % &AME

def test_move_then_readback(self):
# JR test_move_then_dense_readback: ZMEE N src T, B KV &7,
# IOIE dst TUiz[E4HE REME—HaIA page-envelope #503% kernel-facing 283t #%
ps = 4
pool, kv_pool = self._make(ps=ps)
num_pages = pool.max_slots('full') // ps
src_page, dst_page = num_pages - 3, 5
for | in range(_L):
for s in range(ps):
kv_pool.kv_buffer[l] _kernel_id(src_page * ps + s, ps, _L)] = float(l * ps + s + 1)
offsets = torch.arange(ps, dtype=torch.int64)
kv_pool.move_kv_cache(
(torch.tensor([dst_page])[:, None] * ps + offsets).reshape(-1),
(torch.tensor([src_pagel)[:, None] * ps + offsets).reshape(-1),
)
for I in range(_L):
for s in range(ps):
got = kv_pool.kv_buffer[l][_kernel_id(dst_page * ps + s, ps, _L)]
self.assertTrue(torch.all(got == float(l * ps + s + 1)), f'(I={l}, s={s})")

class TestTranslateKvLocForKernel(unittest.TestCase):
# JR TestTranslateKvLocDense: A &% BI=Z kernel-facing id, &5 5ZIAE5F

def test_kernel_id_matches_formula_ps1(self):
# J& test_dense_matches_formula_ps1: ps = 1 BR-ARIBAA phys * layer_num
alloc = self._build(ps=1)
v = alloc.alloc(8)
self.assertIsNotNone(v)
phys = alloc.translate_kv_loc(v)
kernel = alloc.translate_kv_loc_for_kernel(v)

self.assertTrue(torch.all(kernel == phys * _L))
N D W
e XL

A PR TALITH (comments_count=1 A Codex FHEML) , 3 % review IFiLL IR E
chatgpt-codex-connector[bot], H diff_hunk #&M kv_cache_hook.py.
kv_index_translator.py. forward_batch_info.py, ¥IAREA PR B4 18 NEEXMHR, N3
ATz S8 FHEERR (PR body #7)% Stacked on #34613) , Xt & HLiT
unified-memory ThEERF A SEM1E:

P1  kv_index_translator.py: FA3/FA4 FE context parallel T# pad_delta %% raw
page table, 18 unified B&2M/E A EE BN & EH#, padding Ja BIE I8 ] BE#R R 152 ER



— % H CP RAEEH metadata ERETEFER, REBMRE ML sink 5,

P1 - forward_batch_info.py: DSPARK ¥faE&/2 H#EM3E ForwardBatch, %3t
rebind_write_loc, BALEIE virtual id; Triton/TRTLLM MLA JE3# B8 A BE52 batch
B2 kernel-facing 5 id, "8 EER KV 51T,

P2 + kv_cache_hook.py: prefill CUDA graph BRAZ A LA A ENHFREITEZE,
reserve_for_graph_mb 1/33% prefill graph T84 1.5 GiB (MLA #&) | ERKE—N#F

WERE,
Z£W: RPREEFEBMEX=ZFTFILLRE, BREK P1 B R AThEEIER M R N E
unified-memory IE R & RIFRIARR R,

« unified-memory T prefill CUDA graph BRIAZRAIF SXEENE RS (P2)
(performance): EIXFENRE hook ZRINAZBRANE, REBRKEGHEEEANGRE, TS
GEXE, RSKRER,

+ CP padding S &1i¥/5 80 read table EARE (P1) (correctness): ZIXH CP AE¥E
89 metadata LR EFEENIFR, NEBHBHMREMEN sink 5, TELEXE, RSKRAR,

- DSPARK E#M3EHE K ForwardBatch KRMATELE rebind (P1) (correctness): ZiX
DSPARK #iEE& /278 A translator, EXRZFURAE—FHik, TEEE, RSRER,

RS 8o
o A

1. KPR BEFRNRRIKN: TATAZE, EGLHAXHRIR, MRE / Fixa TR A
, CL=EANEEERE, B— I UNRE 13318 —FOENIA grep BIMIBA
DenseBlockTable $EB R~ A2, BXEHEM—ROER grep B,

2. REERK (FEAR PR 5IAN) @ Codex #EHBAA P1 H& (CP padding TEERTER
JE. DSPARK &% batch K rebind) L THBBRENE, EREEMRMITLAH, &
B"" unified-memory + FA3/FA4 context parallel 5 DSPARK B&{2BYIEFAME,

3. ZREMRR: T, FESMREZBEARFTS, FHERATF APL, - ®m: XA, 5T
RER®R (TTAEE) . XAGME, S£— AEBERIBERAIKSKE] translator B
X kernel-facing, 47T dense 5 strided XEbayd b O E R, MERTE, 18 N
X, 12+ MR 0L 5FFEY, B4 unified-memory #%X diff E 5 RFT
W, WK RIE kernel-facing id IR#X dense BIMER, BWREZEMR, FEERATN
BEEMS TR %M, - NFEHrt: 18 XHRNEESRE , KE P1 KR (CP
padding / DSPARK) , TATAZEKH CI I

KRR EE

« PR #35245 refactor(unified-memory): translate the KV write location once, at
ForwardBatch construction: & unified-memory E¥%, & X T KVIndexTranslator
5 kernel-facing B E1E X ; & PR 8 kernel-facing RiBIEZ1Z PR 3| A, 4 PR K
B k5 T HMR e,



« PR #37164 [mem_cache] Move mamba state and retraction_backup into RegKvInfo:
El/& mem_cache R EMAF|, 54K PR KkaE—#H unified-memory MRS NFEMX
#, RBIZIThEESAIEWR R E 3,

« PR #37151 [Unified Cache Linker][3/N]: Add backend-independent linker core:
unified memory AR A —FKHFITE (BEEES) . 5 unified-memory RiBIKAEE
kernel-facing id 12,



