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1. HashTopK 3&in Waterfill X #r(python/sglang/srt/layers/moe/hash_topk.py): 1
__init__ $RIE num_fused_shared_experts > 0 fo enable_deepep_waterfill #rEZE
enable_deepep_waterfill, #4&E balancer EM; 7 forward fo empty_topk_output k&
BERH _apply_deepep_waterfill A%, @3t DeepEPWaterfillBalancer.expand_topk ¥
HELFREME topk ¥+,

2. DeepSeek V4 &8 shared-expert fusion(python/sglang/srt/models/deepseek_v4.py):
TE determine_num_fused_shared_experts #, ¥ enable_deepep_waterfill 4 True B
n_shared_experts==1 B¢, RZH fusion, MEFRE num_fused_shared_experts = 1,
fE shared expert TS5 Waterfill 3547,

3. ModelRunner & HashTopK 8 Waterfill(python/sglang/srt/model_executor/model_ru
nner.py): ¥ _prepare_moe_topk FHIEXT HashTopK SZFIEIIRAI, F—IRER
routed_scaling_factor (M module.routed_scaling_factor
module.topk_config.routed_scaling_factor) , 48l DeepEPWaterfillBalancer 4 Bt%
IR,

4. TopK Bt Waterfill ¥ (python/sglang/srt/layers/moe/topk.py): #BRABER
try-except, E#EMFFH num_fused_shared_experts > 0 and
get_global_server_args().enable_deepep_waterfill X EIrEo

R



« python/sglang/srt/layers/moe/hash_topk.py (13 MoE B&®; 35| source; %A
dependency-wiring; &5 _apply_deepep_waterfill) : #ZEek: Fi Waterfill X3,
WM. _apply_deepep_waterfill 3%, WK forward/empty_topk_output B9 B3~
o

« python/sglang/srt/models/deepseek_v4.py (#3k DeepSeek V4; 25| source; ER
data-contract) : JREXHE: & determine_num_fused_shared_experts # 4 Waterfill £&
¥ shared-expert fusion, FTHEJRARE,

- python/sglang/srt/model_executor/model_runner.py (13t #E&:54T; 25| source; £
A data-contract) : ¥¥aft WaterfillBalancer BSA T, 33T HashTopK 52|89 4bFE,

« python/sglang/srt/layers/moe/topk.py (#3k MoE B&®; 2553 source; 2R
dependency-wiring) : falft Waterfill ¥| €32 %8, IR try-except, 5§ HashTopK f&#F—
%

KBS _apply_deepep_waterfill, determine_num_fused_shared_experts,
_prepare_moe_topk

RPERAD B

python/sglang/srt/layers/moe/hash_topk.py

BB ek . #r3E Waterfill X3, ®3IEMBIL. _apply_deepep_waterfill A%, UXk
forward/empty_topk_output W O H &,

# python/sglang/srt/layers/moe/hash_topk.py
# & __init_ PARE|EEF B Waterfill R
class HashTopK(nn.Module):
def __init_ (self, topk, num_experts, num_fused_shared_experts, vocab_size, ...):
super().__init_ ()
self.layer_id = None
from sglang.srt.server_args import get_global_server_args

# XY HEE fused shared expert B2 waterfill 2 B4R
self.enable_deepep_waterfill = (
num_fused_shared_experts > 0
and get_global_server_args().enable_deepep_waterfill

)

self.deepep_waterfill_balancer = None

if self.enable_deepep_waterfill:
# Waterfill 3 shared expert fEAFUMNEBRE R, EILM topk Fi0fR
topk -= num_fused_shared_experts
num_fused_shared_experts = 0

# ... HR|/etk

# 7 empty_topk_output #o forward K ER I %
def _apply_deepep_waterfill(

self, topk_output: StandardTopKOutput, num_tokens: int
) -> StandardTopKOutput:



# ZRRERAE ModelRunner #£% balancer, M|IREE
if self.enable_deepep_waterfill and self.deepep_waterfill_balancer is None:
raise RuntimeError(

"DeepEP waterfill HashTopK must be prepared by ModelRunner before forward."
)

if self.deepep_waterfill_balancer is None:
return topk_output
# 3#3¥ balancer ¥ shared expert #B41Z] topk it &
return self.deepep_waterfill_balancer.expand_topk(topk_output, num_tokens)

python/sglang/srt/models/deepseek_v4.py

REXPE: & determine_num_fused_shared_experts H 4 Waterfill {28 shared-expert
fusion, FTHEA FRH,

# python/sglang/srt/models/deepseek_v4.py
# 7£ determine_num_fused_shared_experts F3¢ 0 Waterfill 2%
def determine_num_fused_shared_experts(self):
self.num_fused_shared_experts = 0

if get_global_server_args().disable_shared_experts_fusion:
return

# Waterfill 2 shared-expert fusion M4 shared expert &k A=K EP
if get_global_server_args().enable_deepep_waterfill:
if self.config.n_shared_experts = 1:
raise ValueError(
"DeepEP Waterfill for DeepSeek V4 expects exactly one shared "
f'expert, but got n_shared_experts={self.config.n_shared_experts}."
)
# 1R ¥ fusion, i®E num_fused_shared_experts 4 1
self.num_fused_shared_experts = self.config.n_shared_experts
log_info_on_rankO(logger,
"DeepSeek V4: ——enable-deepep-waterfill set; KEEP shared-experts "

"fusion enabled so waterfill can rebalance shared expert dispatch.")
return

# BRIATA: V4 B clamp 2R 2 A fusion
get_global_server_args().disable_shared_experts_fusion = True
log_info_on_rankO(logger, "Shared experts fusion optimization is disabled.")

TR RHY

« try-except f&1b(ch-wan #&19] , xutizhou X ): ch-wan Fi %k HashTopK ¥ 2EFE
try-except, xutizhou ZE WX EIFEFE A num_fused_shared_experts > 0 and
get_global_server_args().enable_deepep_waterfill {E{LiZ %, HARMNIZH E,

« BERIER 2 M (gemini-code-assist[bot] 21X ): £ topk.py B remap_topk for _deepep
F, ¥ n_routed_experts // ep_size B8R num_physical_routed_experts // ep_size, 1B

KRR MEBERETS; reviewer ZUURIME = UHRE L,



« HashTopK # try-except &1t (design): f&4tA self.enable_deepep waterfill =
(num_fused_shared_experts > 0 and get_global_server_args().enable_deepep_waterfil
), BT try-except,

c BRKRIERZEMESRE (correctness): BEBRAMEA num_physical_routed_experts i+,
ERBNMWTE; eRFE—F 3,

R 5 B
o NS

1. BEBIZNE: & n_shared_experts |= 1 B2 T waterfill, DeepSeek V4 &t
ValueError (B4L3E) , ERAF ARERTUEA AT A,

2. BIEKRNIE: £ topk.py B _remap_topk_for_deepep #,
num_physical_routed_experts // ep_size lRIZEKR, % redundant experts FEA8E
BRISERE £ 5R; review E DR (B R,

3. MEaERS M Waterfill 3 An0—>K balancer A (expand_topk) , {E&EMMR ERIE MUK
= 2-4%, NRF#8, - ®W: -AFP W (XPRER --enable-deepep-waterfill B
DeepSeek V4 R, #f 2-4% HigfA, ERMEL MMLU B83E (980—3%) . -
AAER M 15E8 MoE BB LE/2 (HashTopK #1 TopK) , THAMGEMER (40
DeepSeek V3. Qwen &) A%, EA enable_deepep_waterfill {RIEF S LT £ 23K,
- EBAIME: IREIFA bugfix PR (#25285, #25367) , E|RREHF. - RERIRD: &
R MoE BBEBEE |, D FEMNR , BEIHERRER

PNz s
« PR #25285 [bugfix] Fix ...: 4~ PR {&K#i89 bugfix PR, 1887 waterfill 88981 & 2] 74,
« PR #25367 [bugfix] Fix ...: &R PR K8 5 — bugfix PR, TE&LEHUARERME,



