PR #30249 REIRLE

sgl-project/sglang
[mem_cache] [6/N] refactor: move MHA host-pool into pool_host/mha.py
& 3ntiE: 2026-07-08 20:12

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/30249

PATHE
« —A]iE: MHA host pool ZENMITE E S sk
- EESE: (EEFEIE. PR B T W3R o 8 AU AR AT — R R E M, 1R

#F git blame B, BRI E K RIFLER. XTHBERIFLO R, AR BRH A EUALE
RN,

ThRES EAL

YEN mem_cache =g (#25371) B4—ER%, K43 memory _pool_host.py &tk IFo A%
MR, E— PR (#27273) BEHMEEEME, &N PR KEE—NEMME (MHA) #&HE, BD
BRI, REERIE, HHEL MLA. Mamba &tk 93088 T8 1R

SRR

1. B X pool_host/mha.py, ¥ memory _pool_host.py F
MHATokenToKVPoolHost. AsymmetricMHATokenToKVPoolHost.
MHATokenToKOnlyPoolHost. get_mha_host_pool_cls ZEXBEEFE AN (sgl_kernel.
jit_kernel &) EAEHBAN, REBRMRIFLAE,

2. BHEZHE _WRITE_BACK_STAGING_PAGE_CHUNK ({EX 64) M
memory_pool_host.py 3 E pool_host/base.py, 1£FiH host pool 3k (MHA. MLA,
Mamba. DeepSeekV4, DSA) I AERIEIRS N, B %R AR

3. MR memory_pool_host.py & MHA A 8F A (10 MHATokenToKVPool.
jit_transfer_hicache_all_layer %) , fREBH Mtk MA,

4. B 12 NMEAASHSARRZ: 5 NfTRXME (kv_cache_builder.py. hiradix_cache.py.
hybrid_pool_assembler.py. decode_kvcache_offload_manager.py.
aibrix_kvcache/unit_test.py) o 7 AR / EEXHF, EHMNHR XL ERE
mock.patch BArEERE

5. B T E NN A (transform_move_mha_host_pool.py) #f% diff SHE, I
FIA git blame -C -C -C fRERAFR (Fr3XH 99.5% 1T3EM)

KB

« python/sglang/srt/mem_cache/pool_host/mha.py (#3k MHA th; 285 source; 2
dependency-wiring; 5 MHATokenToKVPoolHost,
AsymmetricMHATokenToKVPoolHost, MHATokenToKOnlyPoolHost,



get_mha_host_pool_cls) : #i&Esk, & MHA 7% host pool FTEX R I ¥k, EARE
HBAZ = B,

« python/sglang/srt/mem_cache/memory_pool_host.py (#3k T HLAM; B source; £
dependency-wiring; 5 MHATokenToKVPoolHost, MHATokenToKOnlyPoolHost,
AsymmetricMHATokenToKVPoolHost, get_mha_host_pool_cls) : JRfE X4, MIKRT
MHA FBX R F SN, & E RS H Mk,

. python/sglang/srt/mem_cache/pool_host/base.py ({3 &3 35| source; EH
core-logic; 5 _WRITE_BACK_STAGING_PAGE_CHUNK) : &7 £ZF¥E
_WRITE_BACK_STAGING_PAGE_CHUNK, % BEREIREILE N,

- python/sglang/srt/disaggregation/decode_kvcache_offload_manager.py (13t HBEI;LZ
; 25| source; FEA dependency-wiring) : BRA&Z—, ¥AM memory_pool_host &K
A pool_host.mha,

« python/sglang/srt/mem_cache/hiradix_cache.py (13t %2 25| source; LR
dependency-wiring) : AR AZ—, ¥ AM memory_pool_host 284 pool_host.mha,

« python/sglang/srt/mem_cache/kv_cache_builder.py (3R ZH2E; 25| source; LR
dependency-wiring) : AR EZ—, ¥AM memory_pool_host BXA pool_host.mha,

« python/sglang/srt/mem_cache/hybrid_cache/hybrid_pool_assembler.py (#3k JE-&H;
255 source; R dependency-wiring) : ARAAZ—, ¥AM memory_pool_host KA
pool_host.mha,

. test/registered/unit/mem_cache/test_hicache_staged_write_back_dispatch.py (#£3k
iR; KA test; H£A test-coverage) : MIAXMHF, FABREFHHEE mock.patch Bir
IR,

. test/registered/unit/mem_cache/test_asymmetric_mha_pool_host_unit.py (3R M ;
25| test; EAR test-coverage) : MR, FABRREFHHAE mock.patch BIrERR,

XS MHATokenToKVPoolHost.init, MHATokenToKVPoolHost.get_size_per_token,
MHATokenToKVPoolHost.get_ksize_per_token, MHATokenToKVPoolHost.init_kv_buffer,
MHATokenToKVPoolHost._init_write_back_staging_buffers, get_mha_host_pool_cls,
AsymmetricMHATokenToKVPoolHost.init

RERED R B

python/sglang/srt/mem_cache/pool_host/mha.py
PRI, AE MHA #& host pool FTAEER T ¥, RAREMZLT H.

from __future__ import annotations

import logging
import threading

import psutil
import torch

from sglang.jit_kernel.hicache import (



can_use_hicache_jit_kernel,
can_use_write_back_jit_kernel,
transfer_hicache_all_layer as jit_transfer_hicache_all_layer,
# ... HAh JIT SANRIFREE ..

)

from sglang.srt.mem_cache.pool_host.base import (
_WRITE_BACK_STAGING_PAGE_CHUNK,
HICACHE_HOST_MEMORY_RESERVE_BYTES,
HostKVCache,

)

from sglang.srt.mem_cache.pool_host.common import (
ALLOC_MEMORY_FUNCS,
get_allocator_from_storage,

logger = logging.getLogger(__name_)

class MHATokenToKVPoolHost(HostKVCache):
""MHA & ENIH KV E7H,

AR EAREM B4, REDE5R memory_pool_host.py FEISZI T LK,
R FNBERFEIRBI BT AE, BRRBEAT memory_pool_host.py % 89-376 1T,

device_pool: MHATokenToKVPool

def __init_ (
self,
device_pool: MHATokenToKVPool,
host_to_device_ratio: float,
host_size: int,
page_size: int,
layout: str,
pin_memory: bool = True,
device: str = "cpu",
allocator_type: str = "default”,

# A HostkVCache BB B #IME1L
super().__init_ (

device_pool,

host_to_device_ratio,

host_size,

page_size,

layout,

pin_memory,

device,

allocator_type,



#ITEEA token BT EREE, AT JIT kernel RXE

self.element_dim = self.device_pool.head_num * self.device_pool.head_dim

# ERZET T UER HiCache JIT kernel

self.can_use_jit = _is_cuda and can_use_hicache_jit_kernel(
element_size=self.element_dim * self.dtype.itemsize

)

if self.layout == "page_first":
#RE KNV ZPRURBREESNEES A
k_transposed = self.k_buffer.transpose(0, 1)
v_transposed = self.v_buffer.transpose(0, 1)
self.k_data_refs = [k_transposed][i] for i in range(self.layer_num)]
self.v_data_refs = [v_transposed]i] for i in range(self.layer_num)]
else:
self.k_data_refs = [self.k_buffer][i] for i in range(self.layer_num)]
self.v_data_refs = [self.v_buffer[i] for i in range(self.layer_num)]
# WESEHIERETT, AT kernel AR
self.k_data_ptrs = torch.tensor(
[x.data_ptr() for x in self.k_data_refs],
dtype=torch.uint64,
device=self.device_pool.device,

)

self.v_data_ptrs = torch.tensor(
[x.data_ptr() for x in self.v_data_refs],
dtype=torch.uint64,
device=self.device_pool.device,

)
# A4a1L write-back staging 24 X
self._init_write_back_staging_buffers()

PR AL

B ) #F #Z L8 A gemini-code-assist[bot] 84 memory pool_host.py FFEEA
_WRITE_BACK_STAGING_PAGE_CHUNK TgABEE (FAA MHA XBEHH) . EERFEE
BmFSME (MLA. Mamba, DeepSeekV4. DSA) #E, RESAEREHIRIT, giFE
hzh0425 kX MiZZINFEHAE PR,

« %F WRITE_BACK STAGING_PAGE_CHUNK S ABEM (correctness): PR #3PE R
BTz AN, EAHMME (MLA. Mamba. DeepSeekV4., DSA) MEFERAXNEE, 1T
BRI, PR EHOESIHF,

R 5 B

« MRS dAUMEN, REBAKRK), TIheE. MHEE. RN, E—XREIRRSASFAR
REREH, EEENSOCERFSHMRIATER, BTEIHAFRIESNIE, NikAET
(B200 EFiFEARN JIT MiREMKE ) PR TX)

« P BRSEE: 5 NEITHXXHA 7 AR / BEXHE, BRAFEMME. SEKE. &
BHBEIEE, PREE: XAPS5AGLRN, (XRARBARKGL, NEEEMETEA,



o API T, TEAFEESER,
« RFEFRIT: MWMEN , FATE

PEEZS
« PR #27273 [mem_cache] [5/N] refactor: extract host KV cache base layer into

pool_host package: & PR BIRIE I, #RERT AHEEE| pool_host B, A MHA iR
RIS IR T A,



