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1. Z2HRXEEITHE WorkspaceManager: 7 turboquant_attn.py F, FREGSANEIEA
BISEME tg mid o buf. tg output buf. tq lse buf UXREEMHMEFX (
_tg_k_dequant_buf. _tg_v_dequant_buf) kA&
current_workspace_manager().get_simultaneous() 2'fe, LIEEREHEZ, RRNBRT
attention.py F8y _init_turboquant_buffers F %,

2. JEMR float16_copy W#%: FE triton_decode_attention.py 8 fwd_kernel stage? ®i7in
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3. BHEWBIKE: FE _prefill_attention FE&HF cu_seqlens 3K& (self._cu_2) #1 arange
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4. fp16 Hadamard #E%: & ensure_on_device B ITE layer. tg Pi_half =
H.to(torch.float16), 37 continuation_prefill P HEBFER fpl16 EMEFTESHITIRNE, &
RIRLH fp32 Feok, M STHEFE.

5. MAEELZEFTX: &£ continuation_prefill FIAES k_full #a v _full 4 (seq_len, Hk,
D), EEEEGMIHBIEE AT, HEMRT torch.cat fa .contiguous() MIEE2EC,
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« vlim/model_executor/layers/attention/attention.py (#3k ST EAZE: 25| source; L&
data-contract; 5 _init_turboquant_buffers) : #F7T _init_turboquant_buffers 7%
Fodda B TQ P XA, KERPXEERRKR S WorkspaceManager, EZRMEE
BB,

« vlim/v1/attention/backends/turboquant_attn.py ({3 SEE A E#; %5 source; LR

dependency-wiring; %5 _ensure_on_device, _prefill_attention, _continuation_prefill)

MBS, EMRME B TR 5] N\ WorkspaceManager. & HBIKE. fplb

Hadamard. A EELEEZEFPXE,

vlim/v1/attention/ops/triton_turboquant_decode.py (#3k Triton W#%; 2K infra; £&

infrastructure; #F5 triton_turboquant_decode_attention) : :&EBL output_buf dtype &
B, HBHREZAKRM to) A, 5 stage2 kernel 8§ OUTPUT_FP16 BKahER 4

vlim/v1/attention/ops/triton_decode_attention.py (#3k Triton WA%; £ 5| infra; E&
infrastructure; &5 _fwd_kernel_stage?) : #& stage2 #ZZREkF7Rm OUTPUT_FP16 %
BEE, HMEEEEZANRE dtype, B EXFIMY float16_copy W%

XS _init_turboquant_buffers (deleted), _ensure_on_device, _prefill_attention,

_continuation_prefill, triton_turboquant_decode_attention, _fwd_kernel_stage?
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viim/v1/attention/backends/turboquant_attn.py
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# _ensure_on_device FHZEFRXANBIE E (head FRA)
def _ensure_on_device(self, layer, device):
if not hasattr(layer, " tg_cached"):

D = self.head_size

H = _build_hadamard(D, str(device))

layer._tq_PiT =H

layer. tq_Pi =H

# ¥ fol6 BIAATLSE prefill PR, ROWE

layer._tg_Pi_half = H.to(torch.float16)

# @3t WorkspaceManager R BEZELZFRX (£FF ubatch —4H)
# BRBREESNEMIL register_buffer

# Ik (B, Ha, S, D+1) mid_o / (B, Hg, D) output / (B, Hqg) Ise
# PR ELH get_simultaneous &—&IE

# Centroids &R 3| b b #4610
layer._tg_centroids = get_centroids(

D, self.tg_config.centroid_bits
).to(device=device, dtype=torch.float32)
c_sorted, _ = layer._tg_centroids.sort()
layer._tq_midpoints = (c_sorted[:-1] + c_sorted[1:]) / 2
layer._tg_cached = True



# _prefill_attention FHIZERF arange A0 cu_seqlens At (head BRAK) :
if not hasattr(self, " _cu_2"):
self._cu_2 = torch.zeros(2, device=query.device, dtype=torch.int32)
_max_seq = atth_metadata.max_seq_len
_ac: torch.Tensor | None = getattr(self, "_arange_cache", None)
if _ac is None or _ac.shape[0] <= _max_seq:
_ac = torch.arange(
0, _max_seq + 1, device=query.device,
dtype=attn_metadata.seq_lens.dtype
)

self._arange_cache = _ac
_arange_cache: torch.Tensor = _ac

# JE4MIE synth_seq_lens BIEEY /, #R torch.arange B3k
synth_seq_lens = _arange_cache[cached_len + 1 : seqg_len + 1]
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