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python/sglang/srt/layers/quantization/fp4_kv_cache_qguant_method.py

3 FP4KVCacheQuantMethod % ZEEFFENEIREZI, (NVFP4KVMethod,
BlockFP4KVMethod) , X T EBMEGEA AN REZE ORI MILE, 2 A% PR 89
ZE K E A,

# fp4_kv_cache_quant_method.py — REEERNME E LG NVFP4 523

from abc import ABC, abstractmethod
from typing import Optional
import torch

class FP4KVCacheQuantMethod(ABC):

MR HEE: EXEMTENFREZEDO,
FTA#EER Flashinfer AR 4K E23#/E, *FF CUDA Graph #%&.,

name: str
SCALE_BLOCK_SIZE: int = 1 # BRIABRK/N

def needs_dequant_workspace(self) -> bool:

"MELEELSBRREMNIELZTRX (FPS &) AT prefill, "



return False

def needs_global_scale(self) -> bool:
"REERAEELR/ FP32 Yk, "

return False

@abstractmethod
def create_buffers(self, size: int, head_num: int, head_dim: int, layer_num: int, device: str) -
> dict:

" EL IR B S0P X T

k_buffer/v_buffer (FP4 3T&), k_scale_buffer/v_scale_buffer, dqg_k/dq_v &+ X,

@abstractmethod
def quantize_and_store(self, k_buffer, v_buffer, k_scale_buffer, v_scale_buffer, loc, cache_k,
cache_v, k_scale=None, v_scale=None) -> None:

""" &1t cache_k/cache v #¥EANEHRXIEEMNE loc, "

@abstractmethod
def dequantize_prev_kv(self, k_fp4, k_scales, v_fp4, v_scales, layer_id) -> tuple[torch.Tensor,

torch.Tensor]:
""REMN FP4 EIEA FP8 E4M3 &=, it FlashInfer prefill REHER, "

@abstractmethod
def compute_cell_size(self, head_num: int, head_dim: int, num_layers: int, kv_size: int) -> int:

" token WA &R (FF) o

def load_scales_from_model(self, model_runner, sm_version: int = None) -> None:
"MABERIREMBEE 2R ER (BRAATEE) o "

pass

class NVFP4KVMethod(FP4KVCacheQuantMethod):
""NVFP4 RE4EIK: ©JF FP32 + &3k FP8 E4M3, X#F SM100/SM120, "
name = "nvfp4"
SCALE_BLOCK_SIZE = 16

def __init__(self, num_layers: int, device: str, sm_version: int = 120):
self.num_layers = num_layers
self.device = device
self.sm_version = sm_version
# BRREHRMEHA 1.0
self.k_scales_gpu = torch.ones(num_layers, dtype=torch.float32, device=device)
self.v_scales_gpu = torch.ones(num_layers, dtype=torch.float32, device=device)



def needs_dequant_workspace(self) -> bool:
# prefill £/ FP8 REMIA/EX; KEKRFREL FP4 A ARA False

return True

def needs_global_scale(self) -> bool:
return True

def load_scales_from_model(self, model_runner, sm_version: int = None) -> None:
if sm_version is not None:
self.sm_version = sm_version

# MRARE RBRERFER (RIRZIEE)

python/sglang/srt/layers/quantization/kvfp4_tensor.py

¥ NVFP4KVQuantizeUtil (FlashInfer RAZ&ERK) #o BlockFP4KVQuantizeUtil (4
PyTorch 3%k &1k) , EE3| AN FP4KVCacheRecipe %% — FP4 X 4miR, EEMHMT AW
2,

# kvfp4_tensor.py — NVFP4 E/4 THZE, #HE Flashinfer W

class NVFP4KVQuantizeUtil:
NVFP4 /R EMTE,
EMARN: x_fp4 * block_scale * global_scale = x_bf16
£ Flashlnfer nvfp4_kv_quantize (SM100+) 2 fp4_quantize (SMA0 fallback),

@staticmethod
def gquantize(tensor: torch.Tensor, global_scale: torch.Tensor) -> tuple[torch.Tensor, torch.
Tensor, torch.Tensor]:

¥ BF16/FP16 KEEA NVFP4 &R,
AR [B, M, N]; #id: (fp4_data [B, M, N/2], block_scales [B, M, N/16], global_scale)

o

from sglang.srt.utils import is_sm90_supported, is_sm100_supported
assert is_smd0_supported(), "NVFP4 E{LEE SMI0+ GPU"

b, m, n = tensor.shape

tensor_2d = tensor.reshape(b * m, n)

if isinstance(global_scale, (int, float)):

global_scale = torch.tensor([global_scale], dtype=torch.float32, device=tensor.device)
elif global_scale.dim() ==

global_scale = global_scale.unsqueeze(0)

# SM100+ ERRAE PTX A
if is_sm100_supported():
try:
from flashinfer import nvfp4_kv_quantize



fp4_data = torch.empty(b * m, n // 2, dtype=torch.uint8, device=tensor.device)
block_scales = torch.empty(b * m, n // 16, dtype=torch.float8_e4m3fn, device=
tensor.device)
nvfp4_kv_quantize(tensor_2d, global_scale, fp4_data, block_scales)

except ImportError:
raise RuntimeError("SM100+ &£ Flashlnfer X #f nvfp4_kv_quantize")

else:

# SMA0 fallback: fp4_quantize

from flashinfer import fp4_quantize

fp4_data, block_scales = fp4_quantize(tensor_2d, global_scale)

return fp4_data.reshape(b, m, n // 2), block_scales.reshape(b, m, n // 16), global_scale

@staticmethod
def dequantize(fp4_data: torch.Tensor, block_scales: torch.Tensor, global_scale: torch.
Tensor,

layer_id: int, dtype: torch.dtype = torch.bfloat16) -> torch.Tensor:
"R &M NVFP4 #iE NI EREE (BRI BF16) , "
from sglang.srt.utils import is_sm100_supported
assert is_sm100_supported(), "NVFP4 R EW{EZE SM100+ GPU"
from flashinfer import nvfp4_kv_dequantize
return nvfp4_kv_dequantize(fp4_data, block_scales, global_scale, dtype)
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