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# python/sglang/benchmark/datasets/generated_shared_prefix.py

def _zipf_group_probs(num_groups: int, alpha: float) -> np.ndarray:
"""Rank-based Zipf #EE &, rank A 1 FFié,

X E (rank) =1/ rank ** alpha (rank = 1..num_groups)
ER (rank) = A E (rank) / FrA R E = fn

REIFAKEN num_groups, K| i X rank i+1, BF group 0 &,
if num_groups <= 0:

raise ValueError(f"num_groups must be > 0, got {num_groups}")
ranks = np.arange(1, num_groups + 1, dtype=np.float64)
weights = 1.0 / (ranks ** alpha)
return weights / weights.sum()

@dataclass

class GeneratedSharedPrefixDataset(BaseDataset):
#... HthFE ...
group_distribution: str = "uniform"
zipf_alpha: Optionall[float] = None



@classmethod

def from_args(cls, args: Namespace) -> "GeneratedSharedPrefixDataset":
assert not getattr(args, "tokenize_prompt", False)
group_distribution = args.gsp_group_distribution
zipf_alpha = args.gsp_zipf_alpha

# FHAMEAREE . BriEBkE argparse B9F 54 A
if group_distribution not in ("uniform", "zipf"):
raise ValueError(
f'--gsp-group-distribution must be 'uniform' or 'zipf', "
f"got {group_distribution!r}"
)
if group_distribution == "zipf":
if zipf_alpha is None:
raise ValueError(
"--gsp-group-distribution=zipf requires --gsp-zipf-alpha "
"(a finite float > 0)"
)
if not math.isfinite(zipf_alpha) or zipf_alpha <= 0:
raise ValueError(
f'--gsp-zipf-alpha must be a finite float > 0, got {zipf_alphalr}"
)
elif zipf_alpha is not None:
raise ValueError(
"--gsp-zipf-alpha is only meaningful with "
"--gsp-group-distribution=zipf; remove --gsp-zipf-alpha "
"or set --gsp-group-distribution=zipf"

return cls(
num_groups=args.gsp_num_groups,
prompts_per_group=adrgs.gsp_prompts_per_group,
# ... HihFE ...
group_distribution=group_distribution,
zipf_alpha=zipf_alpha,

)
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# python/sglang/bench_serving.py

def _finite_positive_float(value) -> float:
""argparse & HRETHRNIEF S, "
try:
parsed = float(value)
except (TypeError, ValueError) as exc:
raise argparse.ArgumentTypeError(
f'expected a finite float > 0, got {value!r}"



) from exc
if not math.isfinite(parsed) or parsed <= 0:

raise argparse.ArgumentTypeError(f"expected a finite float > 0, got {value!r}")
return parsed

def _validate_parsed_gsp_args(
parser: argparse.ArgumentParser, args: argparse.Namespace
) -> None:

"""E parse mfﬁ?ﬁé@ﬂ}i‘}ié’\] GSP ﬁ\*ﬁ/alpha zﬂéo

7 parser.parse_args() Z /G EIAA, #RFE server/model/tokenizer
WEZ RIBLE BIRMWTEY argparse fai%.
distribution = getattr(args, "gsp_group_distribution", None)
alpha = getattr(args, "gsp_zipf_alpha", None)
if distribution == "zipf" and alpha is None:
parser.error(
"--gsp-group-distribution=zipf requires --gsp-zipf-alpha "
"(a finite float > 0)"
)
if distribution == "uniform" and alpha is not None:
parser.error(
"—-gsp-zipf-alpha is only meaningful with "
"--gsp-group-distribution=zipf; remove --gsp-zipf-alpha "
"or set --gsp-group-distribution=zipf"

if _name__ =="__main__":
parser = ArgumentParser(...)
#.. HsEk ..
group = parser.add_argument_group("Generated Shared Prefix flags")
group.add_argument(
"--gsp-group-distribution”,
type=str,
choices=["uniform", "zipf"],
default="uniform",
help=(
"Prefix-group sampling distribution for generated-shared-prefix. "
""uniform' (default) assigns each group an equal number of requests.
"'zipf' samples each request's group by rank with "
"o(rank) = (1/rank**alpha) / sum_k(1/k**alpha); rank starts at 1"
"and group index 0 is the hottest. Requires --gsp-zipf-alpha "
"(a finite float > 0) when set to 'zipf'. Total request count is "
“still num_groups * prompts_per_group, identical to uniform mode; "
"only the per-request group assignment changes. The on-disk "
"dataset cache uses a distinct key per (group_distribution, "
"zipf_alpha), so uniform-mode caches are never mixed with "



"zipf-mode caches and zipf runs with different alpha use "
"separate files."

)

group.add_argument(

"--gsp-zipf-alpha",

type=_finite_positive_float,

default=None,

help=(
"Zipf exponent alpha for --gsp-group-distribution=zipf, with "
"o(rank) = (1/rank**alpha) / sum_k(1/k**alpha) and rank starting "
"at 1. Must be a finite float strictly greater than 0; larger "

"values concentrate requests on lower-ranked (hotter) groups.
"Required when distribution is 'zipf'; must be omitted otherwise."

)
test/registered/bench_fn/test_benchmark_datasets_api.py
REFENR, BE Zipf REEHNE. TEIAK. ZFEEHE. CLL #RFE

# test/registered/bench_fn/test_benchmark_datasets_api.py ( 2% )

def _run_gsp(self, *, mode="uniform", alpha=None, seed=42, num_groups=4,
prompts_per_group=5, **kwargs):
"B A A I GSP HEELEK, H—ARAABD, "
# 7R GSP B seed IR®MEHT X4 ; compute_random_lens B
# TEIMMEEEKR seed £/ random F1 numpy,
random.seed(seed)
np.random.seed(seed)

ds = GeneratedSharedPrefixDataset(
num_groups=num_groups,
prompts_per_group=prompts_per_group,
# .. HMSE ..
group_distribution=mode,
zipf_alpha=alpha,

)

rows = ds.load(self.tokenizer)

# ISUE BT

self.assertEqual(len(rows), num_groups * prompts_per_group)

return rows

def test_zipf_group_probs_helper(self):
""BSIF zipf_group_probs BY¥KFEIEMME, "
probs = _zipf_group_probs(5, 1.0)
# EIWHEE: sum_{k=1}"5 1/k = 2.28333...
#rank 1: 1/1 / sum = 0.43749...
self.assertAlmostEqual(probs[0], 1.0 / 2.28333, places=4)
self.assertAlmostEqual(probs.sum(), 1.0)



# AR
for i in range(len(probs) - 1):
self.assertGreater(probsli], probs[i + 1])

def test_zipf_reproducible_with_seed(self):
"} seed RIETEI, """
rows1 = self._run_gsp(mode="zipf", alpha=1.0, seed=42)
rows2 = self._run_gsp(mode="zipf", alpha=1.0, seed=42)
for r1, r2 in zip(rows1, rows2):
self.assertEqual(r1, r2)
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