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The current FP32 Gumbel sampling kernel is not accurate enough. This PR improves
the accuracy with a simple trick: use log1p(-u) instead of log(u), enabling higher
resolution in determining the argmax winner.
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vlim/v1/worker/gpu/sample/gumbel.py
B REZMER, SEBERRMEERN

@triton.jit

def gumbel_block_argmax(
logits_ptr, logits_stride, block, mask, req_state_idx, token_idx,
seeds_ptr, pos_ptr, temp_ptr, processed_logits_ptr, processed_logits_stride,
processed_logits_col_ptr, vocab_size, BLOCK_SIZE: tl.constexpr,
APPLY_TEMPERATURE: tl.constexpr, USE_FPé4: tl.constexpr,
PER_TOKEN_COL: tl.constexpr,

# ... AIEZEEE ..
# AR AR (HEAD hRA)
if USE_FP64:
u = tl_randb4(gumbel_seed, block, includes_zero=False)
gumbel_noise = -tl.log(-tl.log(u))
else:
u = tl.rand(gumbel_seed, block)
u = tl.maximum(u, _TL_RAND_MIN)
# RS RBRETE| u -> 0 RIS E S fp32 WE
# £/ loglp(-u) BR log(-log(u)), #RIE u-> 1 RFERE
gumbel_noise = -tl.log(-tldevice.log1p(-u))

# N A Gumbel 5
logits = tl.where(mask, logits + gumbel_noise, float("-inf"))

value, idx = tl.max(logits, axis=0, return_indices=True)
return value, idx

tests/v1/worker/test_gpu_gumbel_sample.py
W EESITNREY, RIETEREASH FHREREE

NUM_SAMPLES = 500_000
HEAD_LOG_GAP = 18.0
Z_TOLERANCE = 10.0

def _make_heavy_tailed_counts(seed: int = 1234) -> torch.Tensor:
gen = torch.Generator(device=DEVICE).manual_seed(seed)
counts = torch.randint(
1, 4, (VOCAB_SIZE,), generator=gen, dtype=torch.inté64, device=DEVICE
)
counts[0] = round(math.exp(HEAD_LOG_GAP)) # dominant token
return counts

def test_sampling_matches_target_distribution(use_fpbé4: bool):
counts = _make_heavy_tailed_counts()
total = counts.sum().item()



logits = _counts_to_logits(counts)

sampled = _sample(logits, NUM_SAMPLES, use_fpb4=use_fpb4)

# #2& dominant token (index 0) BYRAELBIZEE Z TOLERANCE SEEA
p0 = counts[0].item() / total

observed0 = (sampled == 0).sum().item()

z0 = _z score(observed0, p0 * NUM_SAMPLES, NUM_SAMPLES)

assert abs(z0) < Z_ TOLERANCE, f"Z-score {z0} out of tolerance"

# & tail aggregate (index >= 1) BYRAELLH]

tail_expected = (counts[1:].sum().item() / total) * NUM_SAMPLES
tail_observed = (sampled >= 1).sum().item()

z_tail = _z_score(tail_observed, tail_expected, NUM_SAMPLES)

assert abs(z_tail) < Z_ TOLERANCE, f"Tail Z-score {z_tail} out of tolerance"
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