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PATHE

. —AE: BhA QKV RMSNorm #1865 FP8 MoE R Em#k

« EME: L PR BERMESXITHNRIT: BhE Triton RAMER stride view B &L,
AR AR fallback SKBE; An#kEs o A9 IE N kAt N\ o & A T HAth X 3F per-expert &8
A, MERAMN=ZME R (E. Ek. BE) =4 RIFHEYIRP,

hee5 shl
JRAESIHL R INE Gemmad A, FRANESL ] :

1. Attention 89 Q/K/V RMSNorm £k launch =/4MEsZ A%, /N token #%B% host FFe s
%

2. E4EFKE per-expert FP8 #&2%& & (W0 RedHatAl/gemma-4-26B-A4B-it-FP8-Dynamic)
ERRENEEAME, WAMBREHRY, SHEKELHN , GSM8K AR 0.0,

SRR

1. Z python/sglang/srt/layers/gemma4_fused_ops.py H#73g
_gemma_gkv_rmsnorm_kernel Triton JIT N4%, 3% tl.static_range 3&H Q/K/V k¥,
BOR launch BERFIAYI—1L; EIBRBEI gemma_gkv_rmsnorm ANB&$k, #HZ W% K.
V XKV EEE,

2. ¥ python/sglang/srt/models/gemma4_causal.py 8] Gemma4Attention.forward &, &
B4 (CUDA 8%, Pk scale_shift. V TRE) REMEARMEBZARRAZR
norm 42,

3. T£ python/sglang/srt/models/gemma4_mm.py #
Gemma4ForConditionalGeneration.load_weights F 38 EN] 4%, TE
A *\.moe\.experts\.<id>\.(gatelupldown) proj\.(weightlweight_scale)$, B&TZ|
FusedMoE 8 w13_weight/w2_weight $kfn% 5.

4. 33 test/registered/models/test_gemma4_fp8 per_expert_loading.py, Bzh TP=4 AR
FEERRREMFRS. £RFE . GSMBK-20 #EHEK =>0.80,

R

« python/sglang/srt/layers/gemma4_fused_ops.py (#3k Bh&EF; 25| source; HEA
core-logic; 5 _gemma_gkv_rmsnorm_kernel, gemma_gkv_rmsnorm) : #Z&OEE, #



HEES QKV RMSNorm #) Triton RAZAn Python ABO &%k, 2SZIMAERILEY KB,
« python/sglang/srt/models/gemma4_causal.py (#23& SFEAE; E5| source; £ER
core-logic; &5 Gemma4Attention.forward) : EXEAHE forward PERKRREES
RMSNorm RA, HREERERZ,
« python/sglang/srt/models/gemma4_mm.py (#£k REn#k; 25 source; EH
data-contract; 5 Gemma4ForConditionalGeneration.load_weights) : &

load_weights F#3¥¢ per-expert FP8 16 S W IENNEHKAD %, BEEFHRBS bug,

. test/registered/models/test_gemma4_fp8 per_expert_loading.py (1R Ms; 25| test
; KA test-coverage; &5 TestGemma4FP8PerExpertLoading, setUpClass,
tearDownClass, test_health) : #F3EIRB3RMIR, BE per-expert FP8 fnEkfnis 7Y 38 iy
2, ZMEISENEEZT &K,

XS _gemma_gkv_rmsnorm_kernel, gemma_gkv_rmsnorm,
Gemma4Attention.forward, Gemma4ForConditionalGeneration.load_weights

RERED F B

python/sglang/srt/layers/gemma4_fused_ops.py

BB, RS QKV RMSNorm 8 Triton RAXAR Python A0 &%k, = ZIMEEAILEY
X¥E,

# Fr3g RS Q/K/V RMSNorm Triton M#%
# —>R launch %X Q. K. V =/N3kRH) RMSNorm,
# B H =L kernel B launch FF44
@triton.jit
def _gemma_gkv_rmsnorm_kernel(
Q_ptr, K_ptr, V_ptr,
Q_w_ptr, K_w_ptr,
stride_g_m, stride_k_m, stride_v_m,
NUM_Q_HEADS: tl.constexpr,
NUM_KV_HEADS: tl.constexpr,
HEAD_DIM: tl.constexpr,
eps, HAS_KV: tl.constexpr, BLOCK: tl.constexpr,

2y

m = tl.program_id(0)
cols = tl.arange(0, BLOCK)
mask = cols < HEAD_DIM

gw = tl.load(Q_w_ptr + cols, mask=mask, other=0.0).to(tl.float32)

#Q k4
for h in tl.static_range(NUM_Q_HEADS):
off = m * stride_g_m + h * HEAD_DIM + cols
x = tl.load(Q_ptr + off, mask=mask, other=0.0).to(tl.float32)
rrms = tl.rsgrt(tl.sum(x * x, axis=0) / HEAD_DIM + eps)
# Q W g weight
out = x * rrms * gw



tl.store(Q_ptr + off, out.to(Q_ptr.dtype.element_ty), mask=mask)

if HAS_KV:
kw = tl.load(K_w_ptr + cols, mask=mask, other=0.0).to(tl.float32)
# Kk
for h in tl.static_range(NUM_KV_HEADS):
off = m * stride_k_m + h * HEAD_DIM + cols
x = tl.load(K_ptr + off, mask=mask, other=0.0).to(tl.float32)
rrms = tl.rsgrt(tl.sum(x * x, axis=0) / HEAD_DIM + eps)
out = x * rrms * kw
tl.store(K_ptr + off, out.to(K_ptr.dtype.element_ty), mask=mask)
#V k4 (K weight: Gemma4 89 V norm £/ weight=ones)
for h in tl.static_range(NUM_KV_HEADS):
off = m * stride_v_.m + h * HEAD_DIM + cols
x = tl.load(V_ptr + off, mask=mask, other=0.0).to(tl.float32)
rrms = tl.rsgrt(tl.sum(x * x, axis=0) / HEAD_DIM + eps)
out = x * rrms
tl.store(V_ptr + off, out.to(V_ptr.dtype.element_ty), mask=mask)

def gemma_gkv_rmsnorm(
q: torch.Tensor,
k: Optional[torch.Tensor],
v: Optional[torch.Tensor],
d_weight: torch.Tensor,
k_weight: Optional[torch.Tensor],
num_qg_heads: int,
num_kv_heads: int,
head_dim: int,
eps: float = 1e-6,

) -> None:

# EhAANDO R, XIFE gkv strided view LRI #EE

python/sglang/srt/models/gemma4_causal.py
EXEAE forward FEKELS RMSNorm B, HIREERKRZ,

# Gemma4Attention.forward FEIEETE
gkv, _ = self.gkv_proj(hidden_states)
a, k, v = gkv.split([self.q_size, self.kv_size, self.kv_size], dim=-1)

# RERE T UERMARRZ
is_kv_shared = (
self.is_kv_shared_layer and self.kv_shared_layer_index is not None
)
can_fuse_gkv_norm = (
g.is_cuda
and self.g_norm.scale_shift == 0.0
and self.k_norm.scale_shift == 0.0



and not self.v_norm.with_scale
)
if can_fuse_gkv_norm:
if is_kv_shared:
# KV EEZERAE Q, KNV SH1E# None
gemma_gkv_rmsnorm(
d, None, None,
self.g_norm.weight.data, None,
num_qg_heads=self.num_heads, num_kv_heads=self.num_kv_heads,
head_dim=self.head_dim, eps=self.q_norm.eps,

)

k = None
v = None
else:

# TEME Q KV
gemma_gkv_rmsnorm(
a. kv,
self.g_norm.weight.data, self.k_norm.weight.data,
num_qg_heads=self.num_heads, num_kv_heads=self.num_kv_heads,
head_dim=self.head_dim, eps=self.q_norm.eps,
)
# LT LUE R4 flatten
k = k.reshape(-1, self.num_kv_heads, self.head_dim)
v = v.reshape(-1, self.num_kv_heads, self.head_dim)
else:
# R E EERE|RA =K norm B2
q = g.unflatten(-1, (self.num_heads, self.head_dim))
q = self.g_norm(q)
q = qg.flatten(-2, -1)
if is_kv_shared:
k =v = None
else:
k = k.unflatten(-1, (self.num_kv_heads, self.head_dim))
k = self.k_norm(k)
v = v.unflatten(-1, (self.num_kv_heads, self.head_dim))
v = self.v_norm(v)
# J5%& RoPE #u attention &EBARZE

I

python/sglang/srt/models/gemma4_mm.py
TE load_weights T #3E per-expert FP8 #&& S WIEN D X, BEFFRHN bug,

# load_weights " ByF73E IE 4 %

# IMECKR R, : experts.<id>.gate_proj.weight, experts.<id>.gate_proj.weight_scale &

per_expert_match = re.match(
r"A(*?\.moe\.experts\.)(\d+)\.(gate_projlup_projldown_proj)"
r"\.(weightlweight_scale)$",
name,

)

if per_expert_match:



prefix = per_expert_match.group(1) # BIZAEIZR

expert_id = int(per_expert_match.group(2))

proj = per_expert_match.group(3) # &R &

suffix = per_expert_match.group(4) # weight B weight_scale

# BRETR| FusedMoE By&#&fan kA ID
if proj == "gate_proj":

base, sid = "w13_weight", "w1"
elif proj == "up_proj":

base, sid = "w13_weight", "w3"

else: # down_proj

base, sid = "w2_weight", "w2"
if suffix == "weight_scale":

base +="_scale"

fused_name = prefix + base

if fused_name in params_dict:
param = params_dict[fused_name]
weight_loader = param.weight_loader
# A F FusedMoE B weight_loader, 1&34 F%n expert id
weight_loader(param, loaded_weight, fused_name, sid, expert_id)
loaded_params.add(fused_name)

continue # Bkt j5 4L me gt

Wi EH AL
pycd6 FEH gemmad_mm.py BREE logger.warning T AR, itk SHaE f R

unloaded_params &% —IEE, yuan-luo RHHEEK, pycdb FEKRBIEFREDEK (
MMLU) , {EEEEEHT MMLU &8 (81K 0.885, STEM 0.952)

< InERERAZ PR H ELIE (design): yuan-luo RRHFEFRT NEX logger.warning, it&$kksk
3 3R A AL TR,

s JRERFRIIE (testing): yuan-luo EE E#H T MMLU 4%k, EREIK 0.885, STEM
0.952 &, HMRTEERE,

PNESE-A

« RF&: ERE kernel (RIEME A MRB A (scale_shift==0 B V TRE) , FivERE
B ERREEZ, TEHRERN, MRBEMNRAXNBREESRAS BAI—K, HFREKE
REE TS KRBT (ELW unloaded_params 3%, MiR{XEZ H100 4-GPU TP=4
B, HMEE TaEUREYI,

« B IEERE: Gemmoad BB IRE prefill MEA 2% E3RKE, per-expert FP8 1
ERNETH, AERH: TENREYM, e kernel 5EEREZNFRIFRE—K (
bit-exact IiF) . #KX: BET —ANTEER "M FP8 Mok & & #3E A el &,

« RFEARID: KHFHCERZ , ENBEXRE , MREZDR

KRR EE



« PR #23976 Support Gemma3/4 + Eagle3: El—HER A% X, BHRTHEREHN
gemma4_causal f2 gemma4_mm X4,



