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« —A]iE: AMD ROCm /2 F DeepSeek-V4 DSpark 3N f#%D

 BESME: EERIE, S ENETFEERBAEHNAL TN TREF, ELLE
model.py B9 aux hidden state Wk iZitFn rocm.py BIEF X E KR, ZINESHER
=ANE amd/dspark.py BIE TR, FFERS reviewer XELE I0E 8O LR,

ThRES EAL

DSpark N A#S 2 BI{XTE NVIDIA GPU E£& X #F, viim/models/deepseek_v4/__init__.py TE
ROCm 4% ¥ DSparkDeepseekV4ForCausalLM & A None, % AMD GPU L1 A
—-speculative-config '{"method":"dspark",...}' BFAER n#kk MK, & PR EKR T ZFERE,
ik AMD GPU R F a3k DSpark # REGHEIR R,

SRR

1. e RS (vIim/models/deepseek_v4/amd/dspark.py): £12Z25 500 T8 ROCm
DSpark EEERSZH, B NVIDIA IRAMHE, {EkA AMD B
DeepseekV4DecoderlLayer (aiter/triton 3¥& A + MHC CustomOp 42) , @it
HCHeadOp 2% 88 MHC 3k, HBMRT NVIDIA 48 8 mega-MoE IEEIZ,

2. ¥R EAMERED (viim/models/deepseek_v4/amd/model.py): h BARER
DeepseekV4Model #in EagleModelMixin #0, FE forward A&FUkE
aux_hidden_state_layers 388 B4rE (DSpark BRIMER S 58, 59. 60 B) HEZEF
BORS. X fused BAZ2F A he_post, X unfused BAIZEIEFE A hidden states, 3F
N mean(dim=1) BEEBALEZER, AT fused BI2 T hc_post EEITE YA
o

3. B8 SWA ZH X K/Nvlim/models/deepseek_v4/amd/rocm.py):
DeepseekVAROCMAIterSparseSWAMetadataBuilder B3 A ragged ‘&5| &4 X R E E{E
A window_size, DSpark BIERRBRAEEE KTE., FoBA/INKA
max(window_size, noncausal_index_width), % _copy_ragged_to_graph_buffers #
max_entries 3N EZFRRE|IFLE, B o m TR AR .

4. BREIIEIE R (vIim/config/speculative.py): ¥ SpeculativeConfig.__post_init__ ® 0
if method == "dspark" 4*%, #¥& num_speculative_tokens & /INF dspark_block_size

, BN HEME ValueError, Fylb AP BCE TR S B H ELAD,



5. SEMEMERIEE (viim/models/deepseek_v4/ _init__.py. tests/models/test _registry.py)
. £ ROCm L% %4 DSparkDeepseekV4ForCausalLM M None BRAM .amd.dspark &
A TESEMONAR BT KM not is_cudal) 3B A not (is_cudal) or is_rocm()), 1&
ROCm F & ae@ A=A & NNIR,

R

« vllm/models/deepseek_v4/amd/dspark.py (#3k EEMER - 29| source; EH
data-contract; 75 DSparkDeepseekV4Model, init, embed_input_ids,
combine_hidden_states) : # 3 #) ROCm DSpark EEER ST, (~500 4T7) , & PR &
#Zs: EX DSparkDeepseekV4Model 1 DSparkDeepseekV4ForCausallM, ¥ 8 E
JAREEE,

« vlim/models/deepseek_v4/amd/model.py (#3k BAREER; 25| source; EH
data-contract; 55 DeepseekV4Model, DeepseekV4ForCausalLM, forward) : &K B
FAER forward, A EAGLE3 aux hidden state 30, £ DSpark HEEER FRER B AriE
A b 8] B R ARS8 K AR Bo

- vlim/models/deepseek_v4/__init__.py (#E3k RO : 7| source; LR entrypoint;
5 DSparkDeepseekV4ForCausalLM) : EEER ANE, £ ROCm 4% & A DSpark X
BIZA None, {EAZRFE M REIERAINER,

« vllm/models/deepseek_v4/amd/rocm.py (#£3k SWA 7u$k#E; 2£%| source; £R
core-logic; 5 DeepseekV4ROCMAIiterSparseSWAMetadataBuilder) : 14 % DSpark
JEREFE SWA R FREPXZEHNEE R, (R EBZERIET,

« vlim/config/speculative.py (3R HEMEE ; K5 source; ER core-logic; &
SpeculativeConfig.post_init) : %0 DSpark 4$5H3E, FyilEF FEE IR
num_speculative_tokens K HH

. tests/models/test_registry.py (3R SEMMIR; 25| test; £ test-coverage; &5
test_registry_imports) : BEFUEMMIRBRY K4, KB DSpark ILEAE ROCm k¥,

X5 DSparkDeepseekV4Model.init, DSparkDeepseekV4Model.forward,
DSparkDeepseekV4Model.embed_input_ids, DSparkDeepseekV4Model.combine_hidden_s
tates, DSparkDeepseekV4ForCausallLM.init, DeepseekV4Model.forward,
DeepseekV4ForCausallLM.init, DeepseekV4ROCMAIiterSparseSWAMetadataBuilder.init,
SpeculativeConfig.post_init

KR BR

vlim/models/deepseek_v4/amd/dspark.py

#3EHY ROCm DSpark EEZASH, (~500 17) , & PR Bt EX
DSparkDeepseekV4Model 1 DSparkDeepseekV4ForCausallM, ¥ HEFREE R,

# SPDX-License-Identifier: Apache-2.0
""DSpark draft model for DeepSeek-V4 on ROCm/AMD (gfx950).

ROCm port of nvidia/dspark.py. &5 amd/mtp.py HBENBEE E:
« A\ AMD .model § A DeepseekV4DecoderLayer (aiter/triton JE&# + MHC CustomOp
B12) A2 nvidia iR ;



« 3t HCHeadOp CustomOp & RB¥H MHC 3k, 37 use_fused_mhc == False (aiter
42, decoder layer ©AE% hc_post) Bt%(J7] trailing mhc_post;

« B mega-MoE RRE {2 (amd/model.py ¥ REE) o

HATAH R4 torch/Triton, 5 nvidia 23—,

from collections.abc import Iterable

import regex as re

import torch

import torch.nn as nn

from vlim.config import VIImConfig, get_current_vlim_config

from vlim.model_executor.layers.mhc import HCHeadOp

from viim.model_executor.models.qwen3_dspark import DSparkMarkovHead
from .model import DeepseekV4DecoderlLayer

logger = init_logger(__name__)

# MoE £ % scale ERMERAE dtype Bt (fp4 F .weight_scale, block-fp8 B .weight_scale_
inv)

_EXPERT_SCALE_RE = re.compile(r'\.experts\.\d+\.w[123]\.scale$")

class DSparkDeepseekV4Model(nn.Module):
""DSpark EEMEA: FEUK target A LA 8] B B FRBIRA,
2338 mat. £ decoder layer #1 Markov k3 ¥ B =3Ik, "
def __init_ (self, *, vllm_config: VIImConfig, prefix: str = "") -> None:
super().__init_ ()
assert vllm_config.speculative_config is not None
config = vlim_config.speculative_config.draft_model_config.hf_config
self.config = config
self.hidden_size = config.hidden_size
self.hc_mult = config.hc_mult
self.num_hidden_layers = config.num_hidden_layers
# DSpark A target BRI E RE|, 40 [58, 59, 60]
self.target_layer_ids = tuple(config.dspark_target_layer_ids)

# EEMERE decoder layer k&, #E AN 3, M checkpoint BLE iZER
self.num_dspark_layers = getattr(config, "n_mtp_layers", None) or 3

# £Z EMER A embedding (B speculator inE&k T HZ| L5 H)

self.embed_tokens = VocabParallelEmbedding(
config.vocab_size, config.hidden_size,
prefix=maybe_prefix(prefix, "embed_tokens"),

# L target BRIRRBCRSHHE R AT E] hidden_size (main_proj + main_norm)
self.main_proj = ReplicatedLinear(
config.hidden_size * len(self.target_layer_ids),
config.hidden_size, bias=False, return_bias=False,
quant_config=vllm_config.quant_config,
prefix=maybe_prefix(prefix, "main_proj"),



)

self.main_norm = RMSNorm(config.hidden_size, eps=config.rms_norm_eps)

# 8|2 n_dspark_layers A~ AMD AR89 decoder layer
current_vllm_config = get_current_vlim_config()
self.layers = nn.ModuleList([
DeepseekV4DecoderlLayer(
current_vlim_config,
prefix=maybe_prefix(prefix, f'layers.{self.num_hidden_layers + i}"),
)
for i in range(self.num_dspark_layers)

1)

# T norm + hyper-computation (HC) 3k: S3tA mtp.* REME
self.norm = RMSNorm(config.hidden_size, eps=config.rms_norm_eps)
hc_dim = self.hc_mult * config.hidden_size
self.hc_head_fn = nn.Parameter(

torch.empty(self.hc_mult, hc_dim, dtype=torch.float32), requires_grad=False)
self.hc_head_base = nn.Parameter(

torch.empty(self.hc_mult, dtype=torch.float32), requires_grad=False)
self.hc_head_scale = nn.Parameter(

torch.empty(1, dtype=torch.float32), requires_grad=False)

# Markov 3k: A MRIRNZA draft tokens
draft_vocab_size = getattr(config, "draft_vocab_size", None) or config.vocab_size
# ... 5% Markov ka41b

vliim/models/deepseek_v4/amd/model.py

Bk BARER forward, Y0 EAGLE3 aux hidden state #:0, 2 DSpark 2 E#ERIRERE
FrAE R o 8] B R R S B9 X B IR R

# DeepseekV4Model.forward F 8K EEK: UKE BARE B aux hidden states
# ZE D FENE decoder layer JEEMEAR

aux_hidden_states: list[torch.Tensor] = ]

final_aux_recon: torch.Tensor | None = None

for idx, layer in enumerate(
islice(self.layers, self.start_layer, self.end_layer),
start=self.start_layer,

hidden_states, residual, post_mix, res_mix = layer(
hidden_states, positions, input_ids, post_mix, res_mix, residual

# REBEYRERTE aux_hidden_state_layers # (8 DSpark BLEH target Z)
if (idx + 1) in self.aux_hidden_state_layers:
# fused #12 (use_fused_mhc) : layer REFFKIFEA hc_post, EFshEE
if layer.use_fused_mhc:
aux_recon = layer.hc_post(hidden_states, residual, post_mix, res_mix)



final_aux_recon = aux_recon # ZH&E—EBNER, BRI EEEITH
else:
# unfused (aiter) B842: layer B2 N AT hc_post, hidden_states Bl A EZIRS
aux_recon = hidden_states
# MTRFECRSME he_mult £EFy, 53| [T, hidden_size] #9&T

aux_hidden_states.append(aux_recon.mean(dim=1))

# BIRLERE, FRE—ERNA hc_post (118 fused BRE aux PER)
if layer is not None and layer.use_fused_mhc:
if (final_aux_recon is not None
and self.end_layer in self.aux_hidden_state_layers):
hidden_states = final_aux_recon
else:
hidden_states = layer.hc_post(hidden_states, residual, post_mix, res_mix)

# /54 norm A8 head 438, #A aux_hidden_states N|—E:RE
if len(aux_hidden_states) > 0:

return hidden_states, aux_hidden_states
return hidden_states

IR
1. hc_post EEITHE (BAER)

dllehr-amd (reviewer) : "you are calling this twice if we are fused. Can you reuse
this one over there?" larryli2-amd (#§5&) : "cached the final layer's hc_post output
as final_aux_recon and reuse it after the loop, so it's no longer computed twice
when the last layer is also an aux layer."

2. MRFAIAEN (EAFR)

AndreasKaratzas (reviewer) : "nit: This could have been is_cuda_alike(). But if
there are no further changes then just leave it as is." larryliz-amd ({E&)
Thanks for the review! I'll leave it as it is for now."

3. RERIDAERM (CRARR)
benchislett (reviewer) : "What is this referencing? I think this is false. Could this
be an unrelated bug in your implementation? What's stopping us from using the

effective block size during verification??" larryli2-amd (%) : "I'm on marriage
leave. I'll be back at work on August 3." (RAHLZFMEE, EELERMH)

« hc_post & fused B2 TEEITE (performance): fEE K E&E A aux layer B hc_post &8
%A final_aux_recon, #EHEER, BRTELITE,

. test_registry.py & MRALIEIN (style): EE EERIFIR
« DSpark EEEIAEEERME (correctness): EEEABR, RABEZAMRE, FREE

R 5 B



- R

1. BAREER forward Bsh R Pe: DeepseekV4Model.forward #3€ aux hidden states U
£3%4E, "RER I A EAGLE3/DFlash shRER fused/unfused X BT H., EHIR
aux_hidden_state_layers AZitEZRE5RITHZL—EK,

2. 3R G I NIR : amd/dspark.py 29 500 4T, BELETTMIR, (UKEEBNR,
KA fER)ANRR S,

3. MHC B2 2% : AMD 8 use_fused_mhc BRIAA False (aiter 5&42) , 5§ NVIDIA By
fused BRIZBEITAESR (hc_post ZEEWNBEF| decoder layer) , DSpark EEBRAE
b X FHIAT AT EER 40 NVIDIA f& &,

4. BIE A4 num_speculative_tokens >= dspark_block_size BYFE[R &% 3|
reviewer Fi5t, FaEE TEERETRAERNRIER. EHLATFE/NNE, ZRIESHE
REILAF,, BERERTRTERSE. - ¥MW: AF: AMD GPU (MI350X/MI355X)
R E{E A DSpark M ~1.59x hniE DeepSeek-V4-Pro #3IB, TEHINEE. R%: T
FRBIN, FHEH amd/dspark.py B2 AMD FREHE, RKE NVIDIA/XPU 842, HIBA
: AMD HIFAE#4LR? NVIDIA il DSpark B9/E4LEE (40 kernel #4R) , RFEFAAN
LIRS APT —EKME,

« QFARIE: BAMER forward BRED (B B&1R) |, #7138 ~500 ATREE LM , MHC B

REFRTTRRZMITAN , RIELFFTaeE ™

KERPKZ

« PR #48044 [ROCm] Fused Shared Expert Support for AMD Quark DeepSeek-V4
Model Checkpoints: FA AMD t#] DeepSeek-V4 &R ¥ 5 A AR DSpark #iEiRM4t
T E&E (amd/model.py &) .

+ PR #48993 [Core] [DSV4] Compact MXFP4 indexer KV cache and packed group
overlays: DeepSeek-V4 ByMtgEitL, 54K PR RAE V4 {EREFE I IERE Eaysnk
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