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PITHE
« —A13E: N AMD V4 WAZRI ATOM EIRERF
« HEDE: AMEASMMNESE, TRIRXBE, BARIAT AMD B EHFREIIENEN.

TN EES BAL

PR body BA#tE  "The unified kv attention kernel is porting from ATOM's sparse
attention kernels", INRIBCERFLLBAR ATOM BREH A, 12 EMREDFRMEASINME,

SENIRAR

EXRTF 4 DNXHFFRMERT, AEAZRRA ATOM B :

1. paged_decode.py: #Mm # The following kernel is imported from ATOM. fa # Source:
atom/model_ops/v4_kernels/paged_decode.py,

2. paged_decode_indices.py: WIMEBUERE, FEm ATOM BN R A,

3. paged_prefill.py: RIMELUERE, 5M ATOM BFEE T A Z,

4. deepseek_v4_memory_pool.py: TE DeepSeekV4UnifiedKVPool 2£ZE X BIRIER #

The following kv pool follows ATOM's unified_kv kernel layout., FiBZXE¥RNMTRH
™, AEEATEREEE,

R

« python/sglang/srt/layers/attention/dsv4/unified_kv_kernels/paged_decode.py ($&3k fi#
BN, 25| source; A core-logic) : Bl V4 fRELERANAZ, F™N ATOM RIRE
%

« python/sglang/srt/layers/attention/dsv4/unified_kv_kernels/paged_decode_indices.py (
MR RRFDNAZ; 27| source; A core-logic) : V4 o TUARRL RS 8| R4%, RN
ATOM XRIRERE

« python/sglang/srt/layers/attention/dsv4/unified_kv_kernels/paged_prefill.py ({&3k F3E
ZM; 25| source; FE core-logic) : V4 HMERTEZREE AN, Fhn ATOM EIRE
%

« python/sglang/srt/mem_cache/deepseek_v4_memory_pool.py (FEk R, K5
source; M core-logic) : V4 %— KV pool 2, Hin ATOM fEER

FEFT: RIRA
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python/sglang/srt/layers/attention/dsv4/unified_kv_kernels/paged_decode.p
y
Bl V4 RERDSE R AN, 7 ATOM RIRERE

# SPDX-License-Identifier: MIT
# Copyright (C) 2024-2026, Advanced Micro Devices, Inc. All rights reserved.

# LU TFAZM ATOM SRE S A
# EJR : atom/model_ops/v4_kernels/paged_decode.py

uuuﬁbﬁﬁﬁﬁg)‘i%ﬁ’ %—T‘ unified KV pOOl *U per—token h\ﬁiglo

A V4 decode + CUDAGraph &it: BRERRIFAEK kv_flat_sa (EFIRIKE n_committed_per_
seq, ZTL4FHIE CUDAGraph #3%)
fE A %— KV pool BRAHTURE|HE, M aiter.mla.mla_decode_fwd B API X4&,

AAEAE:
unified_kv: [total_pages, D] BF16 (page_size=1)
M LEEHT SWA KB EFRFERE V4 WERBDNER.
AL [0, swa_pages) 3| B SWA £ B (state_slot * win + ring);
FEAL [swa_pages, ...) 5| AEYE K & B (block_id * K_PER_BLOCK + slot_in_block),
kv_indices: [total_indices] int32 — &/ token B9 FEHEAIF| K,
£/ token B9 BT kv_indices[kv_indptr[t] : kv_indptr[t+1]],
**ER A 4 B MA unified_kv.shape[0] NEHRKIER ID, **
A FIE R decode RE|MERE (write_v4_paged_decode_indices) ¥ ragged-packed
w3l (BHEE) ;
CG 3E7AH token T indptr[t+1] == indptr[t] REZKEMH . REREHIT per-iter slot >= 0
HERE,
kv_indptr: [N+1] int32 — ESZ A& A0 (84 token KETE),
attn_sink: [H] per-head %3] softmax 28 RE (V4 458).
softmax_scale: float,

IR ME :
out: [N, H, D], 5§ q tERIZKIELE,

¥AE: A log2 FHAB online-softmax (gk_scale = softmax_scale * LOGZ2E),
FERARWBAEAEM K &3, & fp32 EMBEETEEAS PyTorch %53, (_sparse_attn_ragged_
torch) (e,
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