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TieredOffloading with FS tier on main yields poor performance. This is mostly due to
lookup delays triggered by the FSAsyncLookupManager. We find that the thread
backed FSAsynclLookup is severely impacted by the GIL.
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// SPDX-License-Identifier: Apache-2.0
// SPDX-FileCopyrightText: Copyright contributors to the vLLM project

#include <Python.h>
#include <unistd.h>
#include <vector>

extern "C" {

/| MEXHFEERE (FRFF GIL, BeZE&E%SE)
static void _batch_lookup(const std::vector<const char*>& paths,
std::vector<int>& exists_flags) {
for (size_t i = 0; i < paths.size(); i++) {
/l fEA access(2) REXMHRERE, F_OKER
exists_flags|i] = (access(paths]i], F_ OK) ==0) ? 1 : 0;
}
}

!/l @brief Check file existence for a batch of paths.
/// @param paths list[str] — absolute paths to check.
//] @return list[bool] — True if the corresponding path exists, False otherwise.
//! @note Releases the GIL for the entire batch. File existence via access(2).
static PyObject* batch_lookup(PyObject* /*self*/, PyObject* args) {

PyObject* path_list;

if (IPyArg_ParseTuple(args, "O!", &PyList_Type, &path_list)) {

return nullptr;

}

const Py_ssize_t n = PyList_Size(path_list);
std::vector<const char*> paths(n);



/] RERPFTAR AR TR, HRARLERE nullptr
for (Py_ssize_ ti=0;i<n; i++) {
paths[i] = PyUnicode_AsUTF8AndSize(PyList_Getltem(path_list, i), nullptr);
if (paths[i] == nullptr) {
return nullptr;
}
}

std::vector<int> exists_flags(n);

{
/] IR GIL, AFHMEREFTIT
Py_BEGIN_ALLOW_THREADS
_batch_lookup(paths, exists_flags);
Py_END_ALLOW_THREADS

}

/1 % int KB A Python list[bool]
PyObject* result = PyList_New(n);
if (result == nullptr) {
return nullptr;
}
for (Py_ssize_ti=0;i<n;i++) {
PyList_Setltem(result, i, PyBool_FromlLong(exists_flags[i]));
}

return result;

static PyMethodDef fs_io_C_methods[] = {
{"batch_lookup", batch_lookup, METH_VARARGS,
"batch_lookup(paths: list[str]) -> list[bool]\n"
"
"Check file existence for a batch of paths."},

{nullptr, nullptr, 0, nullptr},

static struct PyModuleDef fs_io_C_module = {
PyModuleDef HEAD_INIT, "fs_io_C", "Filesystem helpers for KV offload", -1,
fs_io_C_methods,

PyMODINIT_FUNC Pylnit_fs_io_C(void) { return PyModule_Create(&fs_io_C_module); }

} // extern "C"

vlim/v1/kv_offload/tiering/fs/manager.py
&2X FsAsyncLookupManager, th&fER C &, TN fallback F| Python 523,

try:
from vlim.fs_io_C import batch_lookup as batch_lookup_C



_HAS_BATCH_LOOKUP_C = True
except ImportError:
_HAS_BATCH_LOOKUP_C = False

class FsAsynclLookupManager(AsyncLookupManager):

"""Async lookup manager for FileSystemTierManager.

def __init_ (
self,
tier: "FileSystemTierManager",
tier_type: str,

) -> None:
super().__init__(tier_type=tier_type)
self._tier = tier

def batch_lookup(
self, keys: list[OffloadKey], req_context: ReqContext
) -> Iterable[bool]:
# RREFTAERR, BRAKBERERA get_file_name
paths = [self._tier.file_mapper.get_file_name(k) for k in keys]
if _HAS_BATCH_LOOKUP_C:
#C Y E: B batch BN —X GIL Bk, Kigmt GIL %
return batch_lookup_C(paths)
# Fallback: 4b Python #42, 4K os.path.exists ##FH GIL
return (os.path.exists(p) for p in paths)
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