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"""Helios per-token gated-residual fusion, gated by request quality.

Each Helios block applies ~“residual + (gate * update).to(residual.dtype) ™" at
the self-attention and FFN updates, where ~“update™ " (post-attn / post-FFN) and
the per-token ““gate™” ("7[B, S, 1]77) stay in FP32 while ~“residual™" is BF16.
The shared "“residual_gate_add™ " kernel computes ~“residual + update * gate™ "
in a single pass but requires one dtype, so the gate and update are first cast

to BF16. That reordering of the FP32 multiply is numerically equivalent only at
half-precision rounding level (not bit-exact), so the fusion is opt-in:
“Tquality="extra-high"~ "~ and ~“quality="high""~ mount it, while the default
“Tquality="lossless"" " keeps the reference FP32-multiply form bit-for-bit.

from __future__ import annotations
import logging

import torch
import torch.nn as nn

# SINBA B QualityGatedFusion %, B TEERE IS NFEHRSIEHFRE
from sglang.kernels.ops.diffusion.sites.quality_gate import QualityGatedFusion

logger = logging.getLogger(__name__)

# BlE LB T Helios MRMAEESLF, EXAMCEM. BARBMMER
_FUSION = QualityGatedFusion(
name="Helios per-token gated residual",

marker_attr="_sgl_helios_gated_residual_site",

enabled_attr="

" sgl_helios_gated_residual_enabled",

def mark_helios_gated_residual_site(module: nn.Module) -> None:
""FRE—A Helios block; #IERSASERFE (REE) . "™
_FUSION.mark(module)

def helios_gated_residual_active(module: nn.Module) -> bool:
# B EHER FNRE R T A THERS
return _FUSION.is_enabled(module)

def mount_helios_gated_residual(root: nn.Module) -> bool:



# EARR R P EHBRRE, ERERT A RT3 EH0E
return _FUSION.mount(root, logger=logger)

def unmount_helios_gated_residual(root: nn.Module) -> None:
# AR PEHRES, FIRERT AT S TR
_FUSION.unmount(root)

def try_helios_gated_residual(
site: nn.Module,
residual: torch.Tensor,
update: torch.Tensor,
gate: torch.Tensor,
) -> torch.Tensor | None:
2R IR ERRA S B residual + update * gate™ .

LRE S ORBUE R KE L ENZERIFIRE None CRRAEHITSERR) .
if not _FUSION.is_enabled(site):
return None
#HEREAN, BEEMRY, HREFEZRQE CUDA AZTAM
from sglang.kernels.ops.diffusion import (
can_use_residual_gate_add_cuda,
residual_gate_add,

# R gate 1 update 5 residual FER (NZER)

if residual.dtype != update.dtype or residual.dtype != gate.dtype:
update = update.to(residual.dtype)
gate = gate.to(residual.dtype)

# REKEMRIZEEEETHEANZER (Bl 1A [B,S,1])

if not can_use_residual_gate_add_cuda(residual, update, gate):
return None

# RABRNRMERNZITE

return residual_gate_add(residual, update, gate)

python/sglang/multimodal_gen/runtime/models/dits/helios.py

BRI SE, 82%T HeliosTransformerBlock BRI ITE, & _init PARCREIES, &
forward F A try_helios_gated_residual &AL REITE,

class HeliosTransformerBlock(nn.Module):

#... (&8 _init_ IFHOMNRE)

def __init_ (self, ...):
# ... ( Htmab R )
# 4. Guidance cross-attention flag
self.guidance_cross_attn = guidance_cross_attn



# FRiCib block AmAIE S, MBRESNSEREZ
mark_helios_gated_residual_site(self)

def forward(
self,
hidden_states,
encoder_hidden_states,
temb,
rotary_emb,
original_context_length=None,
cross_attn_key value=None,

# ... (temb ZIEERHEEE )

# 1. Self-attention
norm_hidden_states = self.norm1(hidden_states, shift_msa, scale_msa)
attn_output = self.attn1(

norm_hidden_states, rotary_emb, original_context_length

)
# ZRNEARME AR ERE A
fused = try_helios_gated_residual(self, hidden_states, attn_output, gate_msa)
hidden_states = (
fused
if fused is not None
else (hidden_states.float() + attn_output * gate_msa).type_as(hidden_states)

# 2. Cross-attention ( BE& )
# 3. Feed-forward
norm_hidden_states = self.norm3(hidden_states, c_shift_msa, c_scale_msa)
ff_output = self.ffn(norm_hidden_states)
# BRERARE
fused = try_helios_gated_residual(self, hidden_states, ff_output, c_gate_msa)
hidden_states = (
fused
if fused is not None
else (hidden_states.float() + ff_output.float() * c_gate_msa).type_as(
hidden_states

return hidden_states
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