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ThRES EAL

Each Gemma 4 target ships with a small 'assistant' checkpoint trained for MTP. This
PR introduces a new speculative algorithm — FROZEN_KV_MTP — that runs the
assistant against the target's KV cache (the assistant has no KV of its own and a
recurrent hidden state across draft steps, so it does not fit cleanly under
EAGLE/EAGLE3 or NEXTN).
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« python/sglang/srt/speculative/frozen_kv_mtp_cuda_graph_runner.py ({&3k $ZHLARRD ;
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FrozenKVMTPDraftlnput, post_init) : & X FrozenKVMTPContext,
FrozenKVMTPDraftInput. FrozenKVMTPVerifylnput ZF$k3E 4544

« python/sglang/srt/speculative/frozen_kv_mtp_worker_v2.py (3R #ZAARR; K5
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« python/sglang/srt/utils/hf_transformers/config.py ({3t BLE; 355 source; £
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KBS GemmadAssistantForCausalLM.init, Gemma4AssistantForCausalLM.get_embe
d_and_head, Gemma4AssistantForCausalLM.bind_frozen_kv_context,
FrozenKVMTPWorker.init, FrozenKVMTPWorker.draft_model_runner,
FrozenKVMTPCudaGraphRunner.init, FrozenKVMTPCudaGraphRunner._capture_graph,
FrozenKVMTPCudaGraphRunner._replay, _resolve_speculative_algorithm_alias,
is_frozen_kv_mtp, frozen_kv_target_view, expand_for_topk_draft,
set_frozen_kv_positions
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python/sglang/srt/models/gemma4_mtp.py
GBI EBER E X, B3 GemmadAssistantForCausallM & H AL KV 4f 2B 58

class Gemma4AssistantForCausalLM(Gemma4ForCausalLM):

"Gemma 4 MTP BYTEAEEL: (£FA BARBN + BIRIARURA, ¥4 8 289 Im_head, "™
base_model_prefix = "model"

def __init_ (self, config: PretrainedConfig, quant_config: Optional[QuantizationConfig] =
None, prefix: str = "") -> None:
#RENXARREHZA KV £F (BEFRERE KV)
text_config = copy.deepcopy(_get_text_config(config))
text_config.num_kv_shared_layers = 0
PreTrainedModel.__init__(self, config=text_config)
self.assistant_config = config

self.config = text_config

self.quant_config = quant_config

self.vocab_size = text_config.vocab_size

self.hidden_size = text_config.hidden_size

# backbone_hidden_size R BBHIREE, ZHIFRANEE

self.backbone_hidden_size = config.backbone_hidden_size

# BARSRAGIRETF, ATE BRI AIRR BB 22 Fa i & 18]

self.target_embed_scale = self.backbone_hidden_size ** 0.5
self.use_ordered_embeddings = getattr(config, "use_ordered_embeddings", False)
self.centroid_intermediate_top_k = int(getattr(config, "centroid_intermediate_top_k", 32))

# BARBARES AR B bind_frozen_kv_context 48&E
self.target_embed_weight = None

#IRR . B BARRASERR R BR S

self.pre_projection = ReplicatedLinear(2 * self.backbone_hidden_size, self.hidden_size,



bias=False, quant_config=None)

# BIEETMEL, M GemmadTextModel

self.model = Gemma4TextModel(config=text_config, quant_config=quant_config, prefix=
add_prefix("model", prefix))

# R BETHEMAE backbone_hidden_size

self.post_projection = ReplicatedLinear(self.hidden_size, self.backbone_hidden_size, bias=
False, quant_config=None)

#ABEEREAL . WEFEPCHRAEXZNEE S| embed_tokens
if text_config.tie_word_embeddings:
self.Im_head = self.model.embed_tokens
else:
self.Im_head = nn.Linear(self.hidden_size, self.vocab_size, bias=False)
self.logits_processor = LogitsProcessor(text_config, skip_all_gather=True)

#WERRAABEFHKAN (centroid) , MEE centroid Lk ... (FLRMEEER)

python/sglang/srt/speculative/frozen_kv_mtp_worker.py
FrozenKVMTPWorker SEELERGERIEER, i B AR KV 7 R 58E

class FrozenKVMTPWorker(TpModelWorker):
""Frozen-KV MTP T{Egs, BIFERIZBAr KV, EEFEH EAGLE WERIEE4, "

def __init__(self, server_args, gpu_id, tp_rank, dp_rank, moe_ep_rank, attn_cp_rank, moe_dp_
rank, nccl_port, target_worker):

self.server_args = server_args

self.topk = server_args.speculative_eagle_topk

self.speculative_num_steps = server_args.speculative_num_steps

self.target_worker = target_worker

# HRERE R I

assert self.speculative_algorithm.is_frozen_kv_mtp()

# BHFE F T XRKEXME Bin—K RBIERES

server_args.context_length = target_worker.model_runner.model_config.context_len

# 2£H CUDA B (&M1B &)
backup_disable_cuda_graph = server_args.disable_cuda_graph
server_args.disable_cuda_graph = True

# ERBRNATE (R)

self.req_to_token_pool, self.token_to_kv_pool_allocator = target_worker.get_memory_pool()

#tREERIZAGER ... (RERBEER)
python/sglang/srt/speculative/frozen_kv_mtp_cuda_graph_runner.py
CUDA EIZAT B SIIRZER EfR b Bim R S EK

@dataclass



class FrozenKVMTPInputBuffers(ForwardInputBuffers):
reqg_pool_indices: torch.Tensor
positions: torch.Tensor
seq_lens: torch.Tensor
hidden_states: torch.Tensor # fEIRFARIRS
topk_p: torch.Tensor # HWISIEHEER
topk_index: torch.Tensor # #ISIERE|

class FrozenKVMTPCudaGraphRunner:
""CUDA ElizfT#, AT FrozenKV MTP WEHERISE, "

def __init_ (self, frozen_kv_mtp_worker):
self.model_runner = frozen_kv_mtp_worker.draft_model_runner
self.speculative_num_steps = self.model_runner.server_args.speculative_num_steps
self.topk = self.model_runner.server_args.speculative_eagle_topk
self.num_tokens_per_bs = self.topk
# IREFHIREY batch sizes
self.capture_bs, self.compile_bs = get_batch_sizes_to_capture(model_runner, self.num_
tokens_per_bs)
self.max_bs = max(self.capture_bs)
self.max_num_token = self.max_bs * self.num_tokens_per_bs
# BN E P X LB CUDA KE ... (FERBER)
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