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# SPDX-License-Identifier: Apache-2.0

""Tests for running the generation Im_head in fp32 via ~“head_dtype™~."""

import torch

from vlim.model_executor.layers.logits_processor import LogitsProcessor

from vllm.model_executor.layers.vocab_parallel_embedding import (
UnguantizedEmbeddingMethod,

class _FakelLmHead:
"L Im_head, ZiFEMFD shard R
def _init_ (
self,
weight: torch.Tensor,
quantized: bool = False,
shard_indices: object | None = None,



self.weight = weight

# A object() BREMIA, UnguantizedEmbeddingMethod() &Rk EM
self.quant_method = object() if quantized else UnquantizedEmbeddingMethod()
self.shard_indices = shard_indices

def _build_processor(vocab_size: int) -> LogitsProcessor:
""#)i& LogitsProcessor, Bk TP gather Xtk A9 %5
Ip = LogitsProcessor(vocab_size)
Ip._gather_logits = lambda logits: logits # Z1F TP gather
return lp

def test_fp32_head_runs_projection_in_fp32(default_vlim_config):
# X E head_dtype = float32
Ip = _build_processor(64)
Ip.head_dtype = torch.float32

hidden_states = torch.randn(4, 16, dtype=torch.bfloat16)
weight = torch.randn(64, 16, dtype=torch.bfloat16)

logits = Ip._get_logits(hidden_states, _FakeLmHead(weight), None)

# I 2 fp32 BAFR
assert logits.dtype == torch.float32
assert torch.isfinite(logits).all()

expected = torch.nn.functional.linear(hidden_states.float(), weight.float())
torch.testing.assert_close(logits, expected)

def test_get_top_tokens_honors_head_dtype(default_vlim_config):
# get_top_tokens t.0AJi84E head_dtype
from unittest import mock
Ip = _build_processor(64)
Ip.head_dtype = torch.float32

# 12 E shard_indices MBI WL E
import types
hidden_states = torch.randn(4, 16, dtype=torch.bfloat16)
weight = torch.randn(64, 16, dtype=torch.bfloat16)
Im_head = _FakeLmHead(

weight,

shard_indices=types.SimpleNamespace(

num_org_vocab_padding=0, org_vocab_start_index=0

)

# BB TP K/NA 1

with mock.patch(
"vlim.model_executor.layers.logits_processor.get_tensor_model_parallel_world_size",
return_value=1,



top = Ip.get_top_tokens(Im_head, hidden_states, None)

expected = torch.nn.functional.linear(
hidden_states.float(), weight.float()

).argmax(dim=-1)

assert torch.equal(top, expected)

vlim/model_executor/layers/logits_processor.py

BN B #13E apply head A3k, 8K get logits 1 get top tokens WLEE head_dtype
, 23 fp32 XM fast/slow B&42

# vllm/model_executor/layers/logits_processor.py
# (F3E: _init_ kEREN head_dtype, _apply_head =4 %)

class LogitsProcessor(PluggablelLayer):
def __init_ (self, vocab_size: int, ...) -> None:
super().__init_ ()
# ... BRERGL ...
# M\ERBLE LB head_dtype, ERIAAN None (ERAEER! dtype)
model_config = get_current_vlim_config().model_config
self.head_dtype = (
model_config.head_dtype if model_config is not None else None

def _apply_head(
self,
Im_head: VocabParallelEmbedding,
hidden_states: torch.Tensor,
embedding_bias: torch.Tensor | None,
) -> torch.Tensor:
"""Project hidden states through the Im_head, honoring head_dtype."""
# 180 1: head_dtype RIFEHEGHEE dtype —3K — EREMLERZ
if self.head_dtype is None or self.head_dtype == hidden_states.dtype:
return Im_head.quant_method.apply(
Im_head, hidden_states, bias=embedding_bias

# head_dtype 5 dtype R—EKBt, EX Im_head REL
if not isinstance(Im_head.quant_method, UnquantizedEmbeddingMethod):
raise ValueError(
"A head_dtype different from the model dtype is only "
"supported for an unquantized Im_head."

# &5 2: CUDA + fp32 — {8 torch.mm(out_dtype=float32) s NARE
if (

self.head_dtype == torch.float32

and current_platform.is_cudal()



and hidden_states.is_cuda

flat = hidden_states.reshape(-1, hidden_states.shape[-1])
logits = torch.mm(

flat, Im_head.weight.t(), out_dtype=self.head_dtype
)
if embedding_bias is not None:

logits = logits + embedding_bias.to(self.head_dtype)
return logits.reshape(*hidden_states.shapel[:-1], -1)

# 185 3 (EBR) : 3E CUDA =3k fp32 —» ER#EM_F B MEAMETY
return F.linear(
hidden_states.to(self.head_dtype),
Im_head.weight.to(self.head_dtype),
embedding_bias.to(self.head_dtype) if embedding_bias is not None else None,

def get_logits(
self,
hidden_states: torch.Tensor,
Im_head: VocabParallelEmbedding,
embedding_bias: torch.Tensor | None,
) -> torch.Tensor | None:
logits = self._apply_head(Im_head, hidden_states, embedding_bias) # 2k _apply_head
logits = self._gather_logits(logits)
if logits is not None:
logits = logits|..., : self.org_vocab_size]
return logits

def get_top_tokens(
self,
Im_head: VocabParallelEmbedding,
hidden_states: torch.Tensor,
embedding_bias: torch.Tensor | None = None,
) -> torch.Tensor:
#.. AMERE ..
logits = self._apply_head(lm_head, hidden_states, embedding_bias) # 2XH _apply_head
# ... BEIRER. ik, &M argmax §FE ..

vlim/lora/layers/logits_processor.py
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# vlim/lora/layers/logits_processor.py

class LogitsProcessorWithLoRA(BaselLayerWithLoRA):
def _init_ (
self,
base_layer: LogitsProcessor,
hidden_size: int,



dtype: torch.dtype,
device: torch.device,
sharded_to_full_mapping: list[int] | None,
) -> None:

super().__init_ ()
self.base_layer = base_layer
self.dtype = dtype
# The fp32 Im_head path lives in the base LogitsProcessor._get_logits,
# which this wrapper bypasses. Reject the combination until LoRA supports it.
head_dtype = getattr(base_layer, "head_dtype", None)
if head_dtype is not None and head_dtype != dtype:

raise ValueError(

"A head_dtype different from the model dtype (e.g. an fp32 "

"Im_head) is not yet supported with LoRA."

)
# RAVIRILEE ...
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