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1. BIE&3| B2 (python/sglang/srt/layers/attention/aiter_backend.py) : M4 page =
self.page_size 58 IBAR (page_slot = kv_indptr[seqg_ids] + pos_in_seq // page.
tok_idx = kv_pages[page_slot] * page + pos_in_seq % page) , BXA token & kv_slot
= kv_indptr[seqg_ids] + pos_in_seq. tok_idx = kv_indices[kv_slot], self.page_size =~
HIAE gather F,

2. RBUERB AR E: M forward_extend B _asm_context_prefill_gather_indices(kv_
indptr, kv_indices, seq_lens, num_kv_slots, forward_mode), “iikEZE " & CPU L&
BIE; AR &ENRE None RNTTEHIEAR—EKIFEERE| ck_tile, 3RE (tok_idx, cu_k)
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4. Fr3 CPU # (test/registered/attention/test_aiter_asm_prefill_gather.py) : H
_paged_pool FL*R?T%LE@*EE*EWE@&J\EE%% & £ page_size 1/16/64, ZJF3|. R3t
7 seq_lens. BFH| UKL THIERE / HWBRAER S X, BEERIE tok_idx 5 cu_k. MRk
SEAME] stage—b—test—1—gpu—small—amd, {XE CPU, RRARAR,.

R

. python/sglang/srt/layers/attention/aiter_backend.py (#3k SEFZEAJE3; 25| source;
A core-logic; &5 _asm_context_prefill_gather_indices) : #Z\MEX#E: BIE
gfx950 ASM T X3k prefill 89 KV gather &3 042, MTAEBA token &, FHIREAE
BB R, AN STEER B &,

. test/registered/attention/test_aiter_asm_prefill_gather.py (3R &I|MK; K5 test;
KA test-coverage; 5 _paged_pool, _token_level _metadata,
TestAsmPrefillGatherlndices, _check) : #3% CPU =0, HAREHLITEL T T a9t IeIE
page_size 1/16/64 F gather R3|EHSER A X, EEVIAMGIFHXE,

KBS _asm_context_prefill_gather_indices, _paged_pool, _token_level_metadata,
_check, test_page_sizes, test_single_sequence, test_unaligned_seq_lens,
test_falls_back_when_metadata_is_short, test_falls_back_when_slot_exceeds_pool
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python/sglang/srt/layers/attention/aiter_backend.py

BMEBCUE: 1BIE gfxd50 ASM £ R 3C3k prefill 8 KV gather &R5| 042, MTTRE KA
token &, FIREBMERFAR I, FERAX,

def _asm_context_prefill_gather_indices(
kv_indptr: torch.Tensor,
kv_indices: torch.Tensor,
seq_lens: torch.Tensor,
num_kv_slots: int,
forward_mode=None,

"I E ASM _ETFXR prefill B9 KV tAEALBRAT,

kv_indptr/kv_indices ¥ & page_size T#FZ token 4&:
AiterIndicesUpdaterPrefill 3% & kv_indptr = cumsum(seq_lens),

i create_flashinfer_kv_indices_triton A& token B —%% kv_indices,
FrUAF %] i B9 token t ALF kv_indices[kv_indptr[i] + t],
XEREBBMIENT page EXR,

# IEETHIR AR long, FHEMTE| kv_indices ALK B,

# # % mixed/spec IRTF gather HT X E,



bs = kv_indptr.numel() - 1

device = kv_indices.device

kv_indptr = kv_indptr.to(torch.long)

seq_lens = seq_lens.to(device=device, dtype=torch.long)

seq_lens = torch.minimum(seq_lens, kv_indptr[1:] - kv_indptr[:bs])

# M3 token BZKR3|: cuk BEEMNFHWRIT S,

# seq_ids/pos_in_seq R ELRK (seq, pos) X

total_k = int(seq_lens.sum().item())

cu_k = torch.zeros(bs + 1, dtype=torch.long, device=device)
torch.cumsum(seq_lens, 0, out=cu_k[1:])

seq_ids = torch.repeat_interleave(torch.arange(bs, device=device), seq_lens)
pos_in_seq = torch.arange(total_k, device=device) - cu_k[seq_ids]

kv_slot = kv_indptr[seq_ids] + pos_in_seq

#E—EHERE: kv_slot ®FTELE kv_indices I,
# TNHATEHRFEOELR—IK, EERE| paged kernel,
if total_k and int(kv_slot.max().item()) >= kv_indices.numel():
logger.warning(
"[asm-context-prefill] metadata mismatch, falling back:"
" mode=%s bs=%s kv_slot_max=%s kv_indices=%s seq_lens=%s kv_indptr=%s",
forward_mode,
bs,
int(kv_slot.max().item()),
kv_indices.numel(),
seq_lens.tolist(),
kv_indptr.tolist(),
)

return None

# HIEH token Fk gather Hthidfr, BME_EAREE:
# tok_idx MFETE KV N, TRIRAAERRFENBERERE,
tok_idx = kv_indices[kv_slot].to(torch.long)
if total_k and int(tok_idx.max().item()) >= num_kv_slots:
logger.warning(

"[asm-context-prefill] gather index out of pool, falling back:"
" mode=%s bs=%s tok_idx_max=%s num_kv_slots=%s",
forward_mode,
bs,
int(tok_idx.max().item()),
num_kv_slots,

)

return None

# R[E (token BMAEAIBRET , FNFHIBIRIT token $), #t ASM RAEA,

return tok_idx, cu_k

test/registered/attention/test_aiter_asm_prefill_gather.py
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def _paged_pool(seq_lens, page_size, seed, headroom=2):

"R REANITEL T IR S X F AT, & page allocator 1T A,

iR[E (req_to_token, num_kv_slots): req_to_token[il[t] ZF%| i & t N
token FTIEBHAENL, TUEBENLRIK, FRIEIEHEY gather T BEMRH T 51 7E 5t
iy, MMEENEE I page_size>1 F & RS2,
num_pages = headroom * sum((n + page_size - 1) // page_size for n in seq_lens)
g = torch.Generator().manual_seed(seed)
free_pages = torch.randperm(num_pages, generator=g).tolist()
reg_to_token = []
for n in seqg_lens:
slots =[]
for _in range((n + page_size - 1) // page_size):
base = free_pages.pop() * page_size
slots.extend(range(base, base + page_size))
req_to_token.append(slots[:n])
return req_to_token, num_pages * page_size

def _token_level_metadata(req_to_token):
"""¥ AiterIndicesUpdaterPrefill 8977 N A3& kv_indptr/kv_indices, """
seq_lens = torch.tensor([len(s) for s in req_to_token], dtype=torch.long)
kv_indptr = torch.zeros(len(req_to_token) + 1, dtype=torch.long)
torch.cumsum(seq_lens, 0, out=kv_indptr[1:])
kv_indices = torch.tensor(
[slot for slots in reg_to_token for slot in slots], dtype=torch.int32

)

return kv_indptr, kv_indices, seqg_lens
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