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. C++ R (kvcache.cpp) : EX store_cache _cpu, #EZ=%43%E [B,HD] HrEHKE
VW’EBE ; #3¥ at::parallel_for #4TwA batch, WL copy_stub tEEHER AVX512 M)
E1mE / #hE,

2. FM5FER (torch_extension_cpu.cpp) : FE sgl_kernel EEHRAnN store_cache_cpu #
FEXFEH, ¥ k_cache/v_cache #xie A Tensor(al) MU FHEER,

3. SRT A MER (memory_pool.py) : & _set_kv_buffer_impl F3Mm if _is_cpu and
_cpu_has_amx_support 4o°%, BE#IEA torch.ops.sgl_kernel.store_cache_cpu Bkt
fallback,

4. ANFIIEE (common.h) : F3E AT _DISPATCH_REDUCED_FLOATING_TYPES_AND
FEUARFF uint8 (FP8 KV) A 4K,

5. 2558 (test_store_cache.py) : 5%t dtype. head_dim. num_heads. batch_size
, XTtb kernel B 55 EWE, FNIR int32 K3 B&IZ,

6. Docker &% (xeon.Dockerfile) : &3 pytest B R R FITfTMR,

R

« sgl-kernel/csrc/cpu/kvcache.cpp (#3k CPU WA%; 2B source; 2R core-logic; &5
store_cache_cpu, copy_stub, store_cache_kernel_impl) : /W 5Z3,: Fin OpenMP 3
T + AVX512 mEZEAAE KV-cache 5 AA#.

« test/registered/cpu/test_store_cache.py (#3R MiR; K5 test; E A test-coverage;

45 _store_cache_cpu, _random_tensor, test_store_cache,

test_store_cache_int32_indices) : @@ MSHAMNR, BEEM dtype/ IR / RFIER,



. sgl-kernel/csrc/cpu/torch_extension_cpu.cpp (#3k WAZSEM; B source; HEA
core-logic; &5 store_cache_cpu) : SEMFTAAZER| sgl_kernel E,

« python/sglang/srt/mem_cache/memory_pool.py (#i3k Z%HE; 25| source; LA
core-logic; 5 _set_kv_buffer_impl) : ERBZHRAFT AL, B LZFRER S,

« sgl-kernel/csrc/cpu/common.h (#E3k A33k; KF| source; EA dependency-wiring;
5 AT_DISPATCH_REDUCED_FLOATING_TYPES_AND) : #MnZE L X HFF uint8 £R4H
Tk, fE kernel W43 FP8 KV,

« docker/xeon.Dockerfile (#3k 282 ; 85| infra; £ infrastructure) : &% pytest X
EAEZREFIIT CPU MR,

XS store_cache_cpu, copy_stub, store_cache_kernel_impl, _set kv_buffer_impl,

test_store_cache, test_store_cache_int32_indices

KR Fr B]

test/registered/cpu/test_store_cache.py
SENSENNR, BEEM dtype/ IR / RIIEH,

import pytest
import torch

# JEME| CI AEZE
from sglang.test.ci.ci_register import register_cpu_ci
register_cpu_ci(est_time=25, suite="base-b-test-cpu")

torch.manual_seed(42)

DEVICE = "cpu"
CACHE_SIZE = 4096

# FP8 KV L uint8 7#fi&, #ltn float8_e4m3fn/f8_eb5m2
DTYPES = [torch.float16, torch.bfloat16, torch.uint8]
DTYPE_IDS = ["float16", "bfloat16", "uint8"]

def _store_cache_cpul(k, v, k_cache, v_cache, indices):
#HE row dm=H*D, REAAKEHET
row_dim = k.size(1) * k.size(2)
torch.ops.sgl_kernel.store_cache_cpul(k, v, k_cache, v_cache, indices, row_dim)

def _random_tensor(shape, dtype):
""3tF uint8, A randint X% randn (G&E AR Z#F Byte) "
if dtype == torch.uint8:

return torch.randint(0, 256, shape, dtype=torch.uint8, device=DEVICE)
return torch.randn(shape, dtype=dtype, device=DEVICE)

@pytest.mark.parametrize("dtype", DTYPES, ids=DTYPE_IDS)



@pytest.mark.parametrize("head_dim", [64, 128])
@pytest.mark.parametrize("num_heads", [1, 8, 16, 32])
@pytest.mark.parametrize("batch_size", [1, 7, 133])
def test_store_cache(batch_size, num_heads, head_dim, dtype):

shape = (batch_size, num_heads, head_dim)

cache_shape = (CACHE_SIZE, num_heads, head_dim)

k = _random_tensor(shape, dtype)

v = _random_tensor(shape, dtype)

k_cache = _random_tensor(cache_shape, dtype)

v_cache = _random_tensor(cache_shape, dtype)

# MAEERS (FREE)

indices = torch.randperm(CACHE_SIZE, device=DEVICE, dtype=torch.inté64)[:batch_size]

#BZNSELER (ERAE scatter IRME)
k_cache_ref = k_cache.clone()
v_cache_ref = v_cache.clone()
k_cache_ref[indices] = k
v_cache_ref[indices] = v

# IR R A

_store_cache_cpul(k, v, k_cache, v_cache, indices)

# BIEE cache 55 22— (B RMBEKIS)
assert torch.equal(k_cache, k_cache_ref)
assert torch.equal(v_cache, v_cache_ref)

@pytest.mark.parametrize("dtype", DTYPES, ids=DTYPE_IDS)
@pytest.mark.parametrize("head_dim", [64, 128])
@pytest.mark.parametrize("num_heads", [1, 8])
@pytest.mark.parametrize("batch_size", [11])
def test_store_cache_int32_indices(batch_size, num_heads, head_dim, dtype):

# 5 test_store_cache M, {ERI|{EH int32

shape = (batch_size, num_heads, head_dim)

cache_shape = (CACHE_SIZE, num_heads, head_dim)

k = _random_tensor(shape, dtype)

v = _random_tensor(shape, dtype)

k_cache = _random_tensor(cache_shape, dtype)

v_cache = _random_tensor(cache_shape, dtype)

indices = torch.randperm(CACHE_SIZE, device=DEVICE, dtype=torch.int64)]

:batch_size
].to(torch.int32)

k_cache_ref = k_cache.clone()
v_cache_ref = v_cache.clone()
k_cache_ref[indices.long()] = k
v_cache_ref[indices.long()] = v

_store_cache_cpul(k, v, k_cache, v_cache, indices)



assert torch.equal(k_cache, k_cache_ref)
assert torch.equal(v_cache, v_cache_ref)

sgl-kernel/csrc/cpu/torch_extension_cpu.cpp
SEMFANZE sgl_kernel JE,

/] FE XA RTER AN = BR

// kvcache

void store_cache_cpu(
const at::Tensor& k,
const at::Tensor& v,
const at::Tensor& k_cache,
const at::Tensor& v_cache,
const at::Tensor& indices,
std::optional<inté4_t> row_dim);

// 7 TORCH_LIBRARY_FRAGMENT(sgl_kernel, m) ®%im def/impl
/... AR ..

// kvcache: #ri2 k_cache/v_cache A Tensor(al) MMERIE R EMIEEE in-place (52K

m.def(
"store_cache_cpu(Tensor k, Tensor v, Tensor(a!) k_cache, Tensor(al) v_cache, Tensor
indices, int? row_dim) -> "

0");

m.impl("store_cache_cpu", torch::kCPU, &store_cache_cpu);

python/sglang/srt/mem_cache/memory_pool.py
ERBZFRATNZ, EEIRER R

def _set_kv_buffer_impl(
k: torch.Tensor,
v: torch.Tensor,
k_cache: torch.Tensor,
v_cache: torch.Tensor,
indices: torch.Tensor,
row_dim: int, # head_num * head_dim
store_dtype: torch.dtype,
device_module: Any,
alt_stream: Optional[torch.cuda.Stream] = None,
same_kv_dim: bool = True,
) -> None:
row_bytes = row_dim * store_dtype.itemsize

# CUDA / HIP thMLE&f2 ( BER )
if (_is_cuda or _is_hip) and same_kv_dim and can_use_store_cache(row_bytes):
return store_cache(
k.view(-1, row_dim), v.view(-1, row_dim),
k_cache.view(-1, row_dim), v_cache.view(-1, row_dim),
indices, row_bytes=row_bytes,



)

# Frig CPU MEEE 2 . {R¥E CPU B AMX XFHEHR
#OFF : NAZEER OpenMP + AVX512, RREIHEEA
if _is_cpu and _cpu_has_amx_support:
return torch.ops.sgl_kernel.store_cache_cpu(
k, v, k_cache, v_cache, indices, row_dim,

)

# fallback: { FSRE scatter B{E (CUDA graph capture &t3EH 45 35)
from sglang.srt.model_executor.cuda_graph_runner import get_is_capture_mode
if get_is_capture_mode() and alt_stream is not None:

current_stream = device_module.current_stream()

alt_stream.wait_stream(current_stream)

k_cachelindices] = k

with device_module.stream(alt_stream):

v_cache[indices] = v

current_stream.wait_stream(alt_stream)
else:

k_cachelindices] = k

v_cachelindices] = v

TP XAE 4L

HEPEZIHLA:

« B JE torch_extension_cpu.cpp ¥ MR k_cache/v_cache A (al) MUARIEERERN E#HM
(BRH) .

« ¥: _cpu_has_amx_support &3 TR, BZWHFAE CPU BA CRRH, 1NHRF
AMX FR#])
- H: kvcache.cpp F row_dim ZEFEN (EXRHA, (RHFE CHECK_EQ) .
« 1 test store_cache_int32_indices MR EMR—FIIEEA cache KK E2 (BEXR
%, BEAER clone + 28 equal B¥TE) .
« %18 k_cache/v_cache A (a!) AZIFEER (correctness): XM, ARG+
m.def (£ T Tensor(a!) k_cache fa Tensor(a!) v_cache,

« %K _cpu_has_amx_support FR#| (performance): XX, HANRBNHEE
_cpu_has_amx_support &,

- 81k kvcache.cpp F row_dim &:3EF4E (style): BBRAM, mANRLXKE if
(row_dim.has_value()) { CHECK_EQ(...); }.

OMNRBTE M BIEEA cache KRB EK (testing): BRM, HANMRAALF int32 M
RUWERT clone + 2& equals

R 5 B0
. RS



1. REMERR: HRMREAR AMX X#8 CPU EERA, 3 AMX CPU 1B EER B 183R B4,
KRR R,

2. MRBENRS: MREET EN dtype/ IR, ERMIRIEZELIKE (kernel KFHE)
, ITARETEA,

3. ARERIZZEE . memory_pool.py TEER KV B AF A XK, BEFFRERN,

4, XA4ER% : PR checklist &A% documentation, FRAZSRD A TTIEHEA, - B
. BSEERT CPU B IERM KV-cache B A#EME, TEAEZRIKE NER (&
H batch_size BKH) . AP LRI, BahERR, BHIAFHEFIGH C++ NEELEM.
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