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# File: vllm/model_executor/models/gemma4_dspark.py
# Gemma4 DSpark attention: 2k& Gemma4MTPAttention, SZI K/V #£E#% % (k_eq_
v) Aajdsr)a—1b,

class Gemma4DSparkAttention(Gemma4MTPAttention):
"""Gemma4 attention with its own KV cache and K/V projections.""

def __init__(self, config, cache_config, quant_config, prefix):
# RIBELA (full_attention =K sparse) ¥EEX head dim / kv heads
is_full = config.layer_types|[extract_layer_index(prefix)] == "full_attention"



head_dim = (getattr(config, "global_head_dim", config.head_dim)
if is_full else config.head_dim)
use_k_eq_v = is_full and getattr(config, "attention_k_eq_v", False)
num_kv_heads = (
getattr(config, "num_global_key_value_heads", config.num_key_value_heads)
if use_k_eq_v else config.num_key_value_heads
)
super().__init_ (
config=config,
hidden_size=config.hidden_size,
num_heads=config.num_attention_heads,
num_kv_heads=num_kv_heads,
head_dim=head_dim,
max_position_embeddings=config.max_position_embeddings,
cache_config=cache_config,
guant_config=quant_config,
attn_logits_soft_cap=getattr(config, "attn_logit_softcapping", None),
prefix=prefix,
)
self.is_kv_shared_layer = False
self.use_k_eq_v = use_k_eq_v
self.kv_size = self.num_kv_heads * self.head_dim
attn_bias = getattr(config, "attention_bias", False)
# K #5810
self.k_proj = ColumnParallelLinear(
config.hidden_size,
self.total_num_kv_heads * self.head_dim,
bias=attn_bias,
guant_config=quant_config,
prefix=f"{prefix}.k_proj",
)
#V IR Y use_k _eq_v A True Bt R None, 5§ K #£%E
self.v_proj = (
None if use_k_eq_v else ColumnParallelLinear(
config.hidden_size,
self.total_num_kv_heads * self.head_dim,
bias=attn_bias,
quant_config=quant_config,
prefix=f"{prefix}.v_proj",

)

# K A% RMSNorm, V ALRERE)T—1

self.k_norm = RMSNorm(self.head_dim, eps=config.rms_norm_eps)

self.v_norm = RMSNorm(self.head_dim, eps=config.rms_norm_eps, has_weight=False)

def kv_proj(self, hidden_states):
KNV RS+ VA—1b, XFF k eq v HEHER, "
k, = self.k_proj(hidden_states)
# K: unflatten = k_norm — flatten



k_normed = self.k_norm(k.unflatten(-1, (self.num_kv_heads, self.head_dim)))
#V: & use_k eq_v MEARA KZELER, TURAA v_proj

v_src = k if self.use_k_eq_v else self.v_proj(hidden_states)[0]

v_normed = self.v_norm(v_src.unflatten(-1, (self.num_kv_heads, self.head_dim)))
return k_normed.flatten(-2, -1), v_normed.flatten(-2, -1)

def forward(self, positions, hidden_states, **kwargs):
"ARE MHA BIM: Q #&E + Q_norm + RoPE, ®iAA self.attn, "
a, _ = self.q_proj(hidden_states)
g = self.q_norm(g.unflatten(-1, (self.num_heads, self.head_dim))).flatten(-2, -1)
k, v = self._kv_proj(hidden_states)
g, k = self.rotary_emb(positions, g, k)
attn_output = self.attn(qg, k, v)
output, _ = self.o_proj(attn_output)
return output

vlim/config/speculative.py
B E B N A %R Gemma4DSparkModel iRB| 1 Gemma4 BEE M3GAL

# vllm/config/speculative.py (__post_init__ ASEHE )
# BEIEMN A %L X Fh GemmasDSparkModel iR 5
elif (
"dspark" in self.draft_model_config.model.lower()
or "Qwen3DSparkModel" in self.draft_model_config.architectures
or "Gemma4DSparkModel" in self.draft_model_config.architectures # 3¢

self.method = "dspark"
# ...

# Gemma4 BREEREREMEMA
elif (
self.method == "dspark"
and "Gemma4DSparkModel" in self.draft_model_config.architectures

hf = self.draft_model_config.hf_config
# % hf.target_layer_ids BRETE|ZEBY dspark_target_layer_ids
if (

getattr(hf, "dspark_target_layer_ids", None) is None

and getattr(hf, "target_layer_ids", None) is not None

hf.dspark_target_layer_ids = hf.target_layer_ids
# %% hf.block_size BRETF| n_predict
if (

getattr(hf, "n_predict", None) is None

and getattr(hf, "block_size", None) is not None

hf.n_predict = hf.block_size
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