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# XM python/sglang/srt/mem_cache/kv_vmm_backing.py ( #73& )

from __future__ import annotations

import ctypes, logging, os, tempfile

from math import prod

from typing import TYPE_CHECKING, List, Optional, Sequence
import torch, torch.utils.cpp_extension



from torch.cuda.memory import CUDAPluggableAllocator

logger = logging.getLogger(__name_)
_drv = None

def _driver():
23R Ak CUDA driver bindings."""
global _drv
if _drv is None:
from cuda.bindings import driver
_drv = driver
return _drv

def check(result, label: str):
"% CUDA APl AH, X&WKit#td RuntimeError.""
drv = driver()
err = result[0] if isinstance(result, tuple) else result
if err |= drv.CUresult.CUDA_SUCCESS:
raise RuntimeError(f'{label} failed: {err}")
return result[1] if isinstance(result, tuple) and len(result) > 1 else None

def _stub_source(sfx: str) -> str:
AR C++ HERED, SIMERLLH bump 2ECH,
REREEBRX D, B arena SZPIMBIEL .so, BH L HE/ L LHIAHR,
return """

#include <cstddef>

#tinclude <cstdint>

#include <mutex>

extern "C" {{

static uintptr_t g_base = 0;

static size_t g_cursor = 0;

static size_t g_reserved = 0;

static size_t g_align = 512;

static std::mutex g_mu;

void kvarena_set_base_{sfx}(uintptr_t b) {{ g_base=b; g_cursor=0; }}

void kvarena_set_reserved_{sfx}(size_t r) {{ g_reserved=r; }}

void* kvarena_malloc_{sfx}(size_t size, int device, void* stream) {{
size_t need = g_cursor + align_up(size, g_align);
if (need > g_reserved) return 0;
void* p = reinterpret_cast<void*>(g_base + g_cursor);
g_cursor = need;
return p;
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void kvarena_free_{sfx}(void* ptr, size_t size, int device, void* stream) {{}}
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class KvWmmArena:
e AR EBY CUDA EPAINGEY, X/M&EEA torch.cuda.MemPool """
_instance_count = 0

def __init__(self, device_id: int, reserve_bytes: int = 256 * 1024**3):
self.device_id = int(device_id)
# A PID B %L HERF so R
self._sfx = f"{KvWmmArena._instance_count} _{os.getpid()}"
KvWmmArena._instance_count += 1
drv = _driver()
with torch.cuda.device(self.device_id):
_check(drv.culnit(0), "culnit")
self._prop = drv.CUmemAllocationProp()
self._prop.type = drv.CUmemAllocationType.CU_MEM_ALLOCATION_TYPE_PINNED
self._prop.location.type = drv.CUmemlLocationType.CU_MEM_LOCATION_TYPE_DEVICE
self._prop.location.id = self.device_id
self.granularity = query_granularity(self.device_id)
self._access = drv.CUmemAccessDesc()
self._access.location.type = drv.CUmemLocationType.CU_MEM_LOCATION_TYPE_
DEVICE
self._access.location.id = self.device_id
self._access.flags = drv.CUmemAccess_flags.CU_MEM_ACCESS_FLAGS_PROT_
READWRITE
self.reserved = self._align(reserve_bytes)
# T Rt hE 25 8]
self.base = int(
_check(
drv.cuMemAddressReserve(self.reserved, self.granularity, 0, 0),
"cuMemAddressReserve"

)
# HiF C++ MR EREMA LR (B AARIFSRE)

python/sglang/srt/model_executor/model_runner_kv_cache_mixin.py
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# X python/sglang/srt/model_executor/model_runner_kv_cache_mixin.py ( #£2% )
class ModelRunnerKVCacheMixin:

@property
def post_capture_kv_active(self: ModelRunner) -> bool:
"B M RIE T B A post-capture KV sizing (£ draft EZEF).""
return (
self.server_args.post_capture_kv_sizing_planned()
and current_platform.is_cudal()
and not self.is_draft_worker



def post_capture_resize_kv_pool(self: ModelRunner) -> None:

7 CUDA EHRZRERA, MTPLERZNAFENTRAE KV MANHIEED,
pool = self.token_to_kv_pool
torch.cuda.synchronize()
free_gb = get_available_gpu_memory(
self.device, self.gpu_id,
distributed=get_world_group().world_size > 1,
cpu_group=get_world_group().cpu_group,
)
headroom_gb = self.pre_model_load_memory * (1 - self.mem_fraction_static)
decode_cfg = self.server_args.cuda_graph_config.decode
eager_gap = (
self.server_args.disaggregation_mode != "prefill"
and decode_cfg.backend != Backend.DISABLED
and decode_cfg.max_bs < self.max_running_requests
)
if eager_gap or self.mambaish_config is not None:
headroom_gb = max(
headroom_gb,
self.server_args.mamba_pre_capture_reserve_mb(
get_device_memory_capacity(self.device)
)/ 1024,
)
pool_gb = max(free_gb - headroom_gb, 0)
# FE"TH GB ##4 token %k ( BAIHERE )
max_total_num_tokens = int(pool_gb * 1024**3 / self.pool_token_size_bytes)
logger.info("Post-capture KV sizing: max_total_num_tokens=%d", max_total_num_tokens)
if hasattr(pool, "finalize_backing"):
pool.finalize_backing(max_total_num_tokens)
self.dynamic_max_total_num_tokens = max_total_num_tokens

Wi B
« gemini-code-assist[bot] By E ALK :
« cuMemAddressReserve X _check — BA&E,
- SHBELTES — BRI PID B4
- BADRE (F% vs MB) — /EEEEL R,
- HND @ TUE It E IR — FERR, RTEEMRE,
- BRINF A Re — BiRE,
« merrymercy BT E8:
- fallback headroom X F5M — FE4L commit b A REBDEZRIRE,
« RER getattr > BB getattr KA EZNE M.
o RAEREF: HND I EZE/NFH—F R,



- cuMemAddressReserve ERVEIRIEE (correctness): BAEE S commit HEE, Win
_check &%,

« ZHBIVETEL T (correctness): BN os.getpid() 2GR, 1RiErE—M,

. get_device_memory_capacity BAEE (correctness): TTZFrigfERR, (B XAYEERF,

- HND 2 T1 KV &It H IR (correctness): REEAR—K, EBREBEFRE. FE
#H—5 I,

- BRIRFARELSE (correctness): BiRBMMRIAE, ok EBRZEIK owner,

- fallback headroom ¥ F 3 (design): E4: commit 4L T £, {XFE eager gap K
mamba =R E headroom,

« RE(FF getattr 18] post_capture_active (style): B getattr, FiAEFEEREHR
post_capture_active B,

R 5 B

- Afe:
- CUDA VMM F&EM: KBRHBasFn GPU, FEIBEHRIE NVIDIA F& LRI RIK
(BREE&GRE) ,

- ZHERS: REMA PID BR, EZN#ABRRZIGR BRI TREPE (RBFEER) .

« MCE headroom #F3: headroom it &K mem_fraction_static JEMaME, EEERET
BES 3 OOM; BA eager decode f1 mamba &3, (BEREEZ LI %%,

« HND it E %I & review PIRBREEREE, THIZMEAGIELERNRAE,
BRMAERF .

c MRBERE: UMRAT Llama-3.1-8B BAEE, KB Z MLA. DeepSeek V4, MoE &
BH, HARMRS GPU 7%,

« CI 1248 JMREMA base-b, & PR HUTHA 4 L%k, "THEMG 0 CI HERARTE],

- AP opt-in &M, BRAXE], NRAARFLE®. BRARAFTEKR GPU L&Y 10
GB N7, =% OOM, & T ## CUDA VMM FRZ&IME,

« A% B KV MO EAZOEZF mem_fraction it &, BAR KV tiniabitR 3| B
R, MBERERHRRRTENK, TaERELEAE .,

« BIBA: #3424 TR RERFINR, FERE CUDA VMM B LB £, TR ER

ETREES,
« RFEFRIT: CUDA VMM 3 &M , 232 %4S , HND I EFX , #0E headroom Z5 |
MR B = A R

KRR EE

« LA E X PR



