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PATHRE

. —AE: F—t MHA/SWA 2K dense ZEME, #ESIIE Triton /EIHAETIR
« WEME: BB ILNEMR PR, UTRITREZAELENME:
CBRFUBmRER: AE. d ZE5RTiIHE= AR MR, FAPESHAIE—F

id B 5 —FEMENT—FEHEIEX—FZTEE# commit message FUMABLEIREZINF .
2. RESZWSRE| spec: tail_pad. blocks_per _page 3¥1H SubPoolSpec Jk&, EKRT
TheeS sl

PR body FABAER T shfl: f— N EMLL page-major {5 MHA 5§ SWA B KV, EE1]
F & strided 89, FTAEERAEHRENMER 4D A, MEFRRA Triton BEME—XERE
% — 3T B pE R R AR Triton B9RE, MLA FHEZE A dense ZEME, & PR ¥
MHA 5 SWA &—3R—A /R, 82 KV BN —NELKE + —HE block table 3E

, XERMAEFIEMERIEZBIZCHA RIS, o, /EEBEN/LFRT PR BE: R
write-location EX#HH H, SWA tombstone &8 B LIF #35773 BRX, ARFIRERIL(T
speculative/ 251,

SCENAFAR
5 SRR

. #}13E dense MHA MLEMESS (python/sglang/srt/mem_cache/layout/page_major.py,
‘é'/|\ commit babe256e) : ¥ build_mha_views, ¥ [LO K*ps | LO V*ps | L1 K*ps | .
) EHEA 2L ANERATHRNNAERAE, #FH kernel_id(t) = (t // ps) * (ps * 2L) +t %
ps, B | B9 KALF3k 21, VAT 2141; BANEEN torch.as_strided &R R A
storage_offset, ERAEL: (n_rows, head_num, head_dim) K&, WM RamME, R
MNEETRR A

2. F—REF# (unified_memory pool.py) : view_tail_pad_bytes MANERMIZESEEK A
max(spec.view_tail_pad_bytes(page_size)) Jk&, tr#fit S P OEREEER;
blocks_per_page() FILE| SubPoolSpec &£ (BRIA 1) , MHA RE 2 * layer_num.
MLA 3RE layer num; #3¥ unified_memory_supported_for_model (use_mla_backend
or not has_asymmetric_kv) & _assert_kernel id_bound (kernel-facing 4Tk NF
2731, FByib32)IR int32 read-index buffer) . FrAEMEREL. init_unified_swa_pools &
NIRZBER S IEHBF id =,



3. A BE id ZiE%— (multi_ended_allocator.py) : translate_kv _loc_dense B8 A
translate_kv_loc_for_kernel, H#EE AHZ—HITEFEEIN (pages/offsets {2 + stride
= ps * kernel_page_multiplier + tombstone $#|%| 0) ; kernel_page multiplier ¥3&%
¥ HBRIA 1 BA None, M spec.blocks_per page() JkE——X HIEEI N iF & &

R

- python/sglang/srt/mem_cache/unified_memory _pool.py (&3t %&—R#EM; 25| source
; KA core-logic; &5 view_tail_pad_bytes, blocks_per_page,
unified_memory_supported_for_model, _assert_kernel_id_bound) : &—thayR-FH#k
s view_tail_pad_bytes BRAM spec JkZE. blocks_per_page F7TZE| SubPoolSpec.
713 unified_memory_supported_for_model 5§ _assert_kernel_id_bound MW3& B ah 15
, @IHEAFEDFHAN dense id il

python/sglang/srt/mem_cache/multi_ended_allocator.py (#3k B2 ; 55| source;

s a

KR core-logic; 5 translate_kv_loc_dense, translate_kv_loc_for_kernel,

kernel_page_multiplier, full_v2p_page_table) : kernel-facing id 2289 4X :
translate_kv_loc_dense B4 A translate_kv_loc_for_kernel #4%&— T #2252,
kernel_page_multiplier BRAM spec Jk&, SERI SMESIEMIE id BN dense 4THY
P

python/sglang/srt/mem_cache/layout/page_major.py (#&3k fEHE; 28| source; 2

A core-logic; 5 build_page_major_mha_views, build_mha_views,
build_dense_mla_views, build_mla_views) : @M E BBkt
build_page_major_mha_views (4D strided) &4 build_mha_views (3D dense ZE
ME) , HFHEF kernel_id FatAR; build_dense_mla_views & A build_mla_views,
python/sglang/srt/mem_cache/memory_pool.py (13 N&EM; 25| source; LR
core-logic; 5 _store_kv_layer, _move_kv_cache_impl) :
PageMajorMHATokenToKVPool M #iEit TR B NIREERIE T, MR strided 4D FLERY
B NK125 move_kv_cache_native By 4D 0%, #RH#BERIRKSE,

. test/registered/unit/mem_cache/test_unified_mha_views.py ({E3R FLEDNR; K5 test
; KA test-coverage; 5 _mha_spec, _kernel_id, _make_raw, _build_views) : ¥
BIARZSMER, (531 4T) @ FAMRILEY strided BEMERIEN oracle, BFF R XIIE
dense EIFH 5EHAR—3K, HBEE asymmetric 4. tail-pad HR&k. KV #£E id
FTREBSXBEAZE,

- python/sglang/kernels/ops/kvcache/cache_move.py (#3k KV W#%; FF| infra; R
infrastructure; #F5 store_cache_4d_kernel, store_cache_4d) : k&
store_cache_4d_kernel / store_cache_4d # 182 47: |B#Y 4D strided g5 A kernel
REAR B I B ARR AR, S—iheEL A 3D RMAARAZ,

X85 build_mha_views, build_mla_views, translate_kv_loc_for_kernel,

unified_memory_supported_for_model, _assert_kernel_id_bound,
SubPoolSpec.blocks_per_page, SubPoolSpec.view_tail_pad_bytes, UnifiedKVPool.init

RPERRD B

python/sglang/srt/mem_cache/unified_memory_pool.py



Z— B R FH Az view_tail_pad_bytes 2R A M spec JR&. blocks_per page TFI1E|
SubPoolSpec. #3¥ unified_memory_supported_for_model 5 _assert_kernel_id_bound %
ERAMIIE, 2IFMEERFTHA dense id ZF)d,

# SubPoolSpec ZEEFEA N BHM G B MRABRIAT E:

def view_tail_pad_bytes(self, page_size: int) -> int:
"""Bytes this sub-pool's views reach PAST its last page envelope.""
return 0

def blocks_per_page(self) -> int:
"""Row-blocks one page holds in this sub-pool's kernel-facing id space.

The page envelope is a uniform array of equally wide row-blocks, so a
kernel-facing id is the physical page scaled by this count (JL
MultiEndedAllocator.translate_kv_loc_for_kernel). 1 &5 kernel-facing id
mEMIE id,

return 1

@dataclass(frozen=True, kw_only=True)
class MHASubPoolSpec(SubPoolSpec):
# ... head_num / head_dim / store_dtype / v_head_dim FEZE& ...

def view_tail_pad_bytes(self, page_size: int) -> int:
# BE— MBS RE—TEH 2L-1)*ps 1T, EE—EBEANTEHHNEER,
return page_size * self.entry_bytes()

def blocks_per_page(self) -> int:
#EBW 2L MTH®R: BE— K ®I—AV 3R, kernel-facing id &N LK.
return 2 * self.layer_num

class UnifiedKVPool:
def __init_ (self, *, total_bytes, sub_pool_specs, device,
enable_memory_saver, page_size=1):
# BEALBEME SN, MERE T spec BIRAIE;
# AR S BRI IE D A AL E R P  F 6
self.view_tail_pad_bytes = max(
spec.view_tail_pad_bytes(page_size) for spec in sub_pool_specs
)
with self.memory_saver_adapter.region(GPU_MEMORY_TYPE_KV_CACHE):
self._raw = torch.empty(
total_bytes + self.view_tail_pad_bytes,
dtype=torch.uint8,
device=device,



python/sglang/srt/mem_cache/multi_ended_allocator.py

kernel-facing id Z[a]E4F X : translate_kv_loc_dense B4 A translate_kv_loc_for_kernel
F % —MEFEELI, kernel_page_multiplier BRAM spec Jk&, SEIRI shgE S3EMIE id
BN dense TR,

class MultiEndedAllocator(BaseTokenToKVPoolAllocator):
def __init_ (self, *, kvcache, unified_buffer, sub_pool_name, device,
is_id_owner, page_size=1, need_sort=False, forward_stream=None,
lazy_compaction=False, kernel_page_multiplier=None):
spec = unified_buffer.spec(sub_pool_name)
# XEEFES: multiplier 7FBEERIAAR 1, MEM spec JRE,
# MEKZTRE dense B (BT 2L MTHR) , HERNE 1 ERIE
# Y38 id B dense 1T —— RAMRETE multiplier-1 A FEZ,
self.kernel_page_multiplier = (
spec.blocks_per_pagel()
if kernel_page_multiplier is None
else kernel_page_multiplier

)
# ...

*

def translate_kv_loc_for_kernel(self, virt_tokens, *, out=None):

"""Virtual token ids -> kernel-facing ids:
kernel_id(t) = (t // ps) * (ps * kernel_page_multiplier) + t % ps

ANEEAE (compaction. inflight E&£4&) SMUkLER
translate_kv_loc: kernel-facing id Rt kernel £/,
ps = self.page_size
stride = ps * self.kernel_page_multiplier # T KI/TRIKLETR
with record_function("MultiEndedAlloc.translate_kv_loc_for_kernel"):
pages = virt_tokens if ps == 1 else virt_tokens // ps
offsets = None if ps == 1 else virt_tokens % ps
if out is None:
phys = self.virtual_to_physical[pages]
ids = phys * stride if offsets is None else phys * stride + offsets
return ids.clamp_(min=0) # Z& -1 %% 0 (page-0 /Ki&)
# out= B&12: cuda-graph #RX FTEP X BFFEE ;
# pages 5 out [ buffer Bt% torch.take %, BRBEEE,
if pages.dtype != torch.inté64:
pages = pages.to(torch.int64)
if pages is virt_tokens:
out.copy_(torch.take(self.virtual_to_physical, pages))
else:
torch.take(self.virtual_to_physical, pages, out=out)
out.mul_(stride)
if offsets is not None:
out.add_(offsets)



return out.clamp_(min=0)

python/sglang/srt/mem_cache/layout/page_major.py

R B AR EEE : build_page_major_mha_views (4D strided) #A
build_mha_views (3D dense ZEME) , H#F kernel_id FaLAR;
build_dense_mla_views £ A build_mla_views,

def build_mha_views(
raw: torch.Tensor,
layer_num: int,
head_num: int,
head_dim: int,
v_head_dim: int,
store_dtype: torch.dtype,
page_size: int,
num_pages: int,
anchor_bytes: int = 0,
) -> Tuple[List[torch.Tensor], List[torch.Tensor]]:
"""Per-layer K/V views over raw for uniform-row MHA.

&3 [LO_K*ps | LO_V*ps | L1_K*ps | ...] &£ K/V TSR 2
2*layer_num AMTIREGH A HE, AT AREHE—NE KB paged pool,
BAE kernel_id(t) = (t // ps) * (ps * 2 * layer_num) +t % ps:

B |89 K fE3R 21, V 3R 21+1, SMIEREEHN

(num_pages * 2 * layer_num * ps, head_num, head_dim),

# ATHRBCRIRIE KV ATERERHEAE; ServerArgs Bt BffHE

# asymmetric-KV =&, XER(FEIA builder B9IRA A

assert head_dim == v_head_dim, (
f"build_mha_views requires uniform rows (head_dim == v_head_dim); "
f"got head_dim={head_dim}, v_head_dim={v_head_dim}. Asymmetric-KV "
"models cannot use the unified pool (screened out at startup)."

)

itemsize = store_dtype.itemsize

row_elems = head_num * head_dim

row_bytes = row_elems * itemsize

blocks = 2 * layer_num # &% 2L MT3R

page_bytes = page_size * blocks * row_bytes

n_rows = num_pages * blocks * page_size # kernel-facing id &2 8]4T%Kk

assert anchor_bytes % itemsize == 0

# &E— MIEBNRE—TUSH (blocks-1)*ps 1T, SMEIE
# UnifiedKVPool.view_tail_pad_bytes M EETL N, T NHTIEL,
last_view_end = (

anchor_bytes + (blocks - 1) * page_size * row_bytes + n_rows * row_bytes
)

assert last_view_end <= raw.numel()

*

raw.itemsize, (
f"build_mha_views: block {blocks - 1}'s view ends at byte "



f"{last_view_end} but the raw buffer holds only "
f"{raw.numel() * raw.itemsize} bytes; allocate the tail pad "
f"(one page envelope = {page_bytes} B) via view_tail_pad_bytes"

*

)

as_dtype_view = raw.view(store_dtype)
k_buffer: List[torch.Tensor] = ]
v_buffer: List[torch.Tensor] = []
for layer in range(layer_num):
#2189 K Bk 21 BEF, V RBRIRHE ps 1T;
# storage_offset #r&hie &, FEATAMEEZER— kernel-facing id,
k_base_bytes = anchor_bytes + (2 * layer) * page_size * row_bytes
v_base_bytes = k_base_bytes + page_size * row_bytes
for base_bytes, out in ((k_base_bytes, k_buffer), (v_base_bytes, v_buffer)):
assert base_bytes % itemsize ==
out.append(
torch.as_strided(
as_dtype_view,
size=(n_rows, head_num, head_dim),
stride=(row_elems, head_dim, 1),
storage_offset=base_bytes // itemsize,

)

return k_buffer, v_buffer

WIS R A4
THF IR RENT

kernel_page_multiplier BRIAE 1 B2 AKZEAMNE (ch-wan, multi_ended_allocator.py)
: "Tail-pad BIEFHM sub-pool specs Jk&, 18 id ZIREHRNZEIRRIAN 1 B EHES
o —ANEL SMTBIMBE A RIEMIE id B dense 1T, XER PR EMRQARFEN
HES. " EERARA: kernel_page_multiplier 288 None BtA
spec.blocks_per_page() Jk&E, {NRFBERNEZ,

HIP 4 % 8y fused set_kv_buffer TFF#* (ch-wan, models/utils.py) : CUDA 4% i
isinstance(pool, SWAKVPool) HF& unified-SWA, {8 HIP %% & R4 guard,
create_fused_set_kv_buffer_arg &£1EEM id 28 E N dense-paged /& (gpt-oss.
sdar + triton 7 HIP E&ETF) . ZEBMAETA PR B, EHRELR dense ERFRERAK
s AFERERLRAEIE HIP 4 %o

triton_backend.py 4 %3 %5 MTP £4E (ch-wan) : "I feel that this refactor
makes the code logic more complicated. It adds many new if-else branches", FzZiX
revert MTP 231 ("No one is going to use triton + mtp + unified memory") ., 1E&#&
it PR #ififts: & PR RBEALAL triton_backend.py, iZERZENFM N #35247 19
prefix-only TEMZE, BHKRIZE #35245 B ForwardBatch MERENR—R, X MM
THKo



MR E X R E (ch-wan, test_unified_mha_views.py) :
test_dense_blocks_is_k_and_v_per_layer Big 002 B & —4TEI, RA REZNRE LB
Fe&er, EIXMFR; 1EE L test_addressing_matches_strided_reference EZXRFEH X
X EUE/E A B IE o

assert BKEX R (ch-wan 3E[8], unified_memory_pool.py) : &—4TEIE M
MHASubPoolSpec.__post_init__ #K&, RIxYE ServerArgs AFRES
build_mha_views ¥3&#R assert—RIFZ A HE A head dims BTZER, EEREE
X builder B9iARAA (" EFUEREERFAMET ")

« kernel_page_multiplier BRIA 1 SIEM3IE id 53 dense 1T (design): X4,
MultiEndedAllocator By kernel_page_multiplier 2547 None BEfAA
spec.blocks_per_page() JkR&E, BANEEXREALMIRETE multiplier-1 312,

« HIP %% fused set_kv_buffer It SWAKVPool guard (correctness): ki Rk, 1E& REK
ARRALIE HIP 4% ; ch-wan ZiXE 24 HIP guard, Z4MKREAIRSFHEHBEIIE,

. triton_backend.py A% EF+ES5 MTP % 3FEE (design): B EHAMR, & PR FHEALRE
triton_backend.py, A&F|ERE speculative BKzh,

. test_dense_blocks_is_k_and_v_per_layer 2R X R £ (testing): R, TLARIA
test_spec_offsets_equal_block_origins. test_addressing_matches_strided_reference
FEF IR,

« two_batch_overlap.py B4 getattr 5 swa_out_cache_loc $i3E (style): B IFHRMER, &
PR AR BFEZEA,

. Z—ITHrE RARET— 2 (question): X0, MHASubPoolSpec._ post_init_ REBK = %—
1T, 1&R¥ ServerArgs 5 builder N4 R,

« _assert_kernel_id_bound A5 layer_num #B3% (question): BMERER, KERYE,

RSB

« Qe RABIATRE, HEARXHE5ZEE:

1. multiplier B Z 2N #13ERSEE (multi_ended_allocator.py) : BREFRIZBM
spec.blocks_per_page() JR&E, EHBERIRYE kernel_page_multiplier= EAEZE (f#
MIRETME multiplier-1 collapse) ; RRAEFRFHBESEZEERNEAN 1, SIEME id 53t
dense 17, BT#ER KV HirmIERE, RBITFEX,

2. HIP unified-SWA B Atz id =8 (models/utils.py) : enable fused_set kv buffer B
HIP &% %F SWAKVPool isinstance guard, #LEZE dense &, HIP + unified-SWA +
triton AESIEEM id EELEE N dense-paged R, ZAFRTTHOME KV #r; X2
pre-existing J&/E, {E#A PR Ko

3. 4 page-major AEEBEERTZ (memory pool.py. arg_groups/kv_cache_hook.py) :
—enable-page-major-kv-layout (R%F unified memory) RBshBIKLIK, &K#iZ flag WEE
T2 UM E| —enable-unified-memory K EERA &,

4. asymmetric-KV A IE (unified_memory_pool.py B
unified_memory_supported_for_model) : MiMoV2 X3 head_dim != v_head_dim B#&
BT ABE R unified memory, BE1IREE BIZM T W@ head dims 548% flag, BINEA



TAKRREEFEEZRF RA,

5.int32 fT$k34 R (_assert_kernel id_bound) : kernel-facing id 1T#% = num_pages *
blocks_per_page * page_size, MHA &T1 2L $k; BAEH + X
max_total_num_tokens K&k BN S, TEREMIINEEE,

6. MRFSHFERM: store_cache _4d / store_cache_4d_kernel /
build_page_major_mha_views #HEARBIR, KRR IFBANRRE =T RATEEE
import &0k (BRI APl B3R, FmTE) .

7. MERE/MBE S 1E# benchmark B7R gpt-oss-20b ITL Hfu%k -1.01% (HRKER K IEK
), fmREEREREZ, ENERLETFRETUNE., - FmW: Pttt

- AFMI: BA —enable-unified-memory R F REH AR —5 G LG mBEAN TR,
asymmetric-KV #R W B 5h 12364, EkAIE unified /FE; #72 page-major fifE (3E
unified) EREEFEEZTR,

« ZGM: %—th MHA/SWA FLEIM strided 4D % dense 3D J&, Triton 5 FFHAB/FE

(benchmark 6 #R EEME 68/68 cells %) , 1B KV transfer. CPU offload. PD
fER7E unified MHA St 258 8 X NotImplementedError; int32 read-index B934 R INE
A Ja shEA T & 1R

« HFA /7 Z2Fafl: JEMIFRA 509 47RED, FEER—A Triton kernel 5% 4D $55a Xk, KA
FPER/NN; RNEST —AEWBEKREIER (K PR — #35247 — #35245 — #34613)

, EIRFARELX, DR T WRIRE + EXPR AW RAIAZ 7,

o MR IRAEEIRME T RELE serving benchmark, ITL ZALE -1.01% ~ +1.22% = |d],
T B ZE T RAR M,

« RFEARIE: BOBRARBYER , RFHE A /ID/ RTEksh) , asymmetric-KV #& 2354
#WIE |, B82S page-major arm BRI T4k , HIP 4% fused set_kv_buffer TFG1F ,
multiplier & %237 8 X e

KRR EE

« PR #35245 refactor(unified-memory): translate the KV write location once, at
ForwardBatch construction: PR body 7 BABIIREIAR A F1: 7R PR B write-location E A4
%3] #35245, #IE—RAXAETE ForwardBatch i,

« PR #35247 : PR body & BHBKBIRFEE (Stack order: this PR — #35247 —
#35245 — #34613) , AEEBRIZE kernel-facing TLEME (prefix-only #iF) .

« PR #34613 : PR body & BARKFIR ARG, ARINREHSHE,

« PR #35773 : PR body #t.B8 SWA tombstone &£ B4 L #35773 (
clear_full_to_swa_mapping 14 £ R — bug) B, RXAIFBIETIZEE,



