PR #47217 RERLE

vlim-project/vlim
[Bugfix] [Gemma4] Keep image bidirectional attention within the sliding window
& 3utiE: 2026-07-03 10:57

JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/47217

PATHRE

- —A)E: BE Gemmad MHERREEEABEHE O EBREARRTIEA

- EESE: EEFEIE. Z PR Bon T TR EAIRES kernel FrEAALINEHRL XL
MEE, RitT%. RKRE, LHIEESS CuTE mask_mod T FlashAttention FEiE
B & Fe RS E MR T

ThRES EAL

Gemma4 vision models that use blockwise bidirectional image attention (12B, 26B-A4B,
31B) silently fell back to causal-only attention over image tokens whenever a single
image's soft-token span exceeded the text sliding window (e.g. ~1100 soft tokens vs
sliding_window=1024). This degraded vision/OCR quality — catastrophic on the
encoder-free 12B and latent on tower-based versions. The issue is backend-agnostic
and stems from GPUModelRunner dropping the entire bidirectional mm_prefix range for
an image when range_len > sliding_window.
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def _make_mm_prefix_mask_mod(max_ranges: int, sliding_window: int = 0):
""Build a CuTE-DSL mask_mod implementing (causal OR mm_prefix).

Returns a @cute.jit callable that evaluates:
keep = (kv_idx <= g_idx) OR

(g_idx in [r_start,r_end] AND kv_idx in [r_start,r_end]
[AND (g_idx - kv_idx) < sliding_window])

for each mm_prefix range stored in aux_tensors[0].

import cutlass

import cutlass.cute as cute

from cutlass import Int32

from vlim.vlim_flash_attn.cute.utils import scalar_to_ssa

@cute.jit
def mm_prefix_mask_mod|(
batch_idx: cute.TensorSSA,



head_idx: cute.TensorSSA,
g_idx: cute.TensorSSA,
kv_idx: cute.TensorSSA,
seqglen_info,

aux_tensors,

keep = kv_idx <= g_idx
ranges = aux_tensors|[0]
for i in range(max_ranges):
r_start = scalar_to_ssa(Int32, rangesl:, :, 0, il)
r_end = scalar_to_ssa(Int32, ranges|:, :, 1, i])
valid = r_start < r_end
g_in = (g_idx >= r_start) & (g_idx <= r_end) & valid
k_in = (kv_idx >= r_start) & (kv_idx <= r_end) & valid
mm = g_in & k_in
if sliding_window > 0:
# Gemma4: clamp bidirectional block to sliding window,
# matching HF's (causal OR blockwise) AND sliding_window.
# Future keys (kv > q) satisfy g - kv < 0 < window.
mm = mm & ((g_idx - kv_idx) < sliding_window)
keep = keep | mm
return keep
mm_prefix_mask_mod.use_fast_sampling = True
return mm_prefix_mask_mod
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# Compute mm_prefix bidirectional ranges before building attention metadata.
# By default, ranges exceeding sliding_window are skipped. Models that
# clamp mm_prefix to the sliding window in-kernel (e.g., Gemma4) opt out
# of the skip so the bidirectional range survives for large images.
_clamps_in_kernel = getattr(
self.model, "mm_prefix_clamp_sliding_window", False
)
for reqg_id in self.input_batch.req_ids:
image_doc_ranges = |]
reg_state = self.requests[req_id]
for mm_feature in reg_state.mm_features:
if mm_feature.modality == "audio":
continue
pos_info = mm_feature.mm_position
img_doc_range = pos_info.extract_embeds_range()
for r in img_doc_range:
if (
not _clamps_in_kernel
and _bidi_sw is not None
and (r[1] - r[0] + 1) > _bidi_sw



continue # Drop wide range (default behavior)
image_doc_ranges.append(r)
req_doc_ranges(req_idx] = image_doc_ranges
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class Gemma4ForConditionalGeneration(
nn.Module,
SupportsMultiModal,
SupportsQuant,
SupportsPP,
SupportsLoRA,
SupportsEagle3,

# Gemma4 clamps mm_prefix bidirectional ranges to the sliding window
# in-kernel (HF's (causal OR blockwise) AND sliding_window).

# The model runner reads this to keep image bidirectional ranges that

# exceed the window instead of dropping them (which would make image
# attention causal-only for images larger than the sliding window).
mm_prefix_clamp_sliding_window: bool = True

packed_modules_mapping = { ... }
hf_to_vlim_mapper = WeightsMapper(...)

def __init__(self, *, vllm_config: VlImConfig, prefix: str = ""):
super().__init_ ()
config = vlim_config.model_config.hf_config
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