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Approximate top-k Rolled back
XLA:TPU miscompilation top-k
——
Output corruption Fixed output
errors corruption errors
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Context window routing error Load balancing impacts Fixed context
affects 0.8% of Sonnet 4 requests 16% of Sonnet 4 requests  window routing
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https://docs.claude.com/en/docs/build-with-claude/context-windows#1m-token-context-window
https://docs.claude.com/en/docs/build-with-claude/context-windows
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2679 + # This is a hack for top_p=0 aka temperature=0.0. Due to odd jax issues, it's
2680 + # possible that (probs >= probs.max(-1)) is all False. So we manually always
2681 + # preserve the top-logit in each row.

2682 + argmax_mask = jnp.arange(probs.shape[-1]) [None, Nonel == probs.argmax(

2683 + -1, keepdims=True

2684 + )

2685 + logits = jnp.where((probs >= prob_limit) | argmax_mask, logits, logits - 50000)
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https://docs.claude.com/en/docs/about-claude/glossary#temperature
https://github.com/tensorflow/tensorflow/blob/f41959ccb2d9d4c722fe8fc3351401d53bcf4900/tensorflow/core/framework/bfloat16.h
https://dl.acm.org/doi/pdf/10.1145/3360307
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jitted_f = jax.jit(f, static_argnames=["workaround"])
result_without_barrier = jitted_f(x, workaround=False)
result_with_barrier = jitted_f(x, workaround=True)
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# Count how many values were preserved (should be 2 total)
preserved_without = jnp.sum(result_without_barrier > -50000)
preserved_with = jnp.sum(result_with_barrier > -50000)
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print(f"\nResults:")
print(f" Without barrier: {preserved_without} values preserved (expected: 2)")
print(f" With barrier: {preserved_with} values preserved (expected: 2)")
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1 + """Minimal reproduction of JAX optimization 'bug' with bf16 conversions.
2 +
3 + This test demonstrates a JAX footgun where comparing bfl6 values
4 + after type conversions produces incorrect results without an optimization barrier.
5 +
6 + Issue goes away with “XLA_FLAGS=--xla_allow_excess_precision=False’.
7 +
8 + Must be run on TPUs to reproduce the issue.
9 + Also see test_mask_top_k_and_top_p_logits_jax_bug.
10 + """
11 +
12 + import tempfile
13 +
14 + import jax
15 + import jax.numpy as jnp
16 +
17 +
18 + def test_jax_bf1l6_optimization_bug():
19 + """Minimal test case for JAX bfl6 optimization ‘bug'."""
20 +
21 + key = jax.random.PRNGKey(42)
22 + X = jax.random.normal(key, (2, 1, 1024), dtype=jnp.float32)
23 +
24 + def f(inp: jax.Array, workaround: bool) -> jax.Array:
25 + X = jax.nn.softmax(inp, axis=-1)
26+ X = X.astype(jnp.bfloatl6)
27 +
28 + y = jnp.max(x, axis=-1, keepdims=True)
29 +
30 + if workaround:
31+ X, Y = jax.lax.optimization_barrier((x, y))
32 +
33 + = x.astype(jnp.float32)
34 + = y.astype(jnp.float32)
35 +
36 + return jnp.where(x >= y, inp, -50000)
37 +
+
+
+
+
+
+
+
+
+
+
+
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import jax.lax as lax
import jax.numpy as jnp
import numpy as np

256
12000

~ 1 in range(N):
arr = jnp.zeros((N,))
arr = arr.at[i].set(1.0)

# Run approx_max_k
approx_values, approx_indices = lax.approx_max_k(arr,

# Run top_k (exact)
exact_values, exact_indices = lax.top_k(arr, k=k)

if approx_values[@] !'= exact vnlueq[ﬂ]
print(f"Diff at {N=} {i=} topk={exact_values[@]} approxk={approx_values[@]}")

basically just creates an array of all zeroes but with a single one.
on our side running on v5e i see that for i>=10240 the approx version always fails to find the max

value.
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https://docs.jax.dev/en/latest/_autosummary/jax.lax.approx_max_k.html
https://docs.jax.dev/en/latest/_autosummary/jax.lax.approx_max_k.html
https://arxiv.org/pdf/2206.14286

SEIOMBEIX AL b0 b BB ETRELSTERANEREZE LE L. EHE T/ evaluation 1.
A—YP—HERELTWLERZON AN 272D T, Claude IFEFRDIZM S FLAETEIIEHNS
WIeHb—RATTBR7bEED T 7ANY— BT AT ZH ILLELIZ ATDO T FA41Y— /Fa
TABBIZFICA—Y DTNy I ELTHRELTVLALRYERVICOWT, TP =ThHa—H—¢&
® Claude DR YERY (CT7 7 R TELHEERIPZFIRLES, CNIE1I—HF—DTFA N\ —%F5—F
TN ZRE-BRIZOICLELHMEOHZCVERN Z I P =THRETH0ZHITET,

ENTIF BRDZT Iy I+—LTERDIEECERDEREEARFE L, NP BE—REREZHELRIAWL
BEALEBEOESZEVHLEL IV AL T—BHOHEWEILIZRZA =D TY,

SRR IZ FAT=BIE /A XD %\ evaluation ICHEY T ETCWEL TV IAV THRENAEZTWAST
CIEBEEHLTCWELIE  BREOZETBELOBEABEEICTIAENRITTWEL.8 B 29 BICHENAIR
ENBEL- LT ZENLO—RNFV IV I BB EOREICAEICIIRODBRD 27D T,

T=bHEZTVWBHIL

A7 7% ELETS LREIFIC. Claude ZIRETAIARTD T Ty b7 +—L T, LEBD L5 H NS %
FHITEHELHRELTCVWET  UTFHAEIATNWSILETT,

o KYRKEDEL evaluation: FEDOHEDRARREZ R DIJ27-DIC BIF T 2FRELEN/-REEL L
DEEEIZRDITHMN S evaluation ZBAFLE LT INOZRELEIT. ETLREZLYIESTERLE
ER

o KWELDIFFATRE evaluation &: EEHHEH evaluation ZESETWETA IV THFIX U4
YRYA—FNRIUI VT -0 L BB EHER DO EBROARFE SR T L ETERVICEDS
Tx7,

o JVBELETNYTY—I: A—F =T AN —ZBHICT BB T2 TAHEKRD T4 — 3y
DS ILT NI T4 778V — N ERELETMAT. I THRELEZERY — LD WDOH
EFRREDA TV MO REL- L EORIEREEMRICEVET,

eval LERIIEEZETI . LHALSEIDA T M Claude DISEDFBEOEE(SELTLWAWLWEE(C,
I—H—hSDMENLES T FLERETHEIEERLELIBBINI-EARNLELORE EBLT-
FHIERIRDZEVLOH, 2 — X7 — X EWT D /2 —> S BB Y 2 IFICZIIBbE LT,

AP —DEIANSERMEEE 74— PNy 72 K-> TNB I LIFFFICEIL B E J, Claude Code D
/bug I<> R Claude 77V DI W WR JREZV ZFES>TLIZS VW AREBECHEE IFLIELIE 7B D
NET AP Z2RHTIS2ETV@EBFMOMLLEKRNAEEZMEFVHLEST HBELEZWE S
feedback@anthropic.com £ TZEHELIZE W,


mailto:feedback@anthropic.com

INODEEELTNSIAI2 =TT TREHLE T,

HIEE
# % (3 Sam McAllister , Stuart Ritchie. Jonathan Gray. Kashyap Murali. Brennan Saeta. Oliver
Rausch, Alex Palcuie ZLTZ D% EICRH L £,

' XLA:TPU (&, XLA High Level Optimizing E85——LIELIE JAX TEHh N 25— TPU W ©ICE

I BEE{LI /1T,

2B DETIVIGE—Fy S ICIERETEDZLD BT OFy 77U EIZHDEIINTEY .V — MEEIEHEL
YV — M %, TPU(GPU X° Trainium &[E#R) I& CPU B MREEMAREARY EXT7IIL I XL TIEHRLN
TSN E RS BRDEEFEEET S,

SEAURERFES>TWD I KIBEHERERELNBONDOTHIELUL. REERN—7 2 TOEER
BAREEIEZZITANDZETEKHY B ITREICIEFELAWVITTHS NI ERESERN—T
HERESETCLESTBEZBRWLT,

Y IELL o7z top-k EZE . top-p LEWMERED b—7 v ARICHhIHIREELOTIEAHY FNIC
A—HF—Htop-p DERZBFEF21—=VI TR ETREEZZITZHhHLNAL L,


https://openxla.org/xla/architecture
https://docs.jax.dev/en/latest

