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CPU KV offload stores can fail even when ARC has enough evictable entries. When T1
is below its adaptive target, eviction prefers T2 but currently returns None once T2
has no eligible candidates. This also occurs partway through a batch, or when T2
entries are pinned or protected. Fall back to eligible T1 entries after exhausting T2.
Preserve the existing preference order, monotonic queue scans, pin/protection rules,
and atomic failure when the total candidate count is insufficient.
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# vlim/v1/kv_offload/cpu/policies/arc.py (ARC KB evict A 35 OINRIEEL )
for _in range(n):
candidate: tuple[OffloadKey, BlockStatus, bool] | None = None

#WR T EMAN >= Br, REMNM T1 IKE,
if virtual_t1_size >= int(self.target_t1_size):
entry = next_candidate(t1_iter)
if entry is not None:
candidate = (*entry, True)
virtual_t1_size -= 1

# (BEA] R L REIESL (T1 KA BARSk T1 LfE%E) , BIRAM T2 &,
if candidate is None:
entry = next_candidate(t2_iter)
if entry is not None:
candidate = (*entry, False)

# BER] XBER: R T2 toRpERMEERE, MWERS T1 K85,
if candidate is None:
entry = next_candidate(t1_iter)
if entry is None:
#T1 A0 T2 /L TRMESE, RERFERK,
return None
candidate = (*entry, True)
#AERA T1 —AMEZE, BFEMA/N,

virtual_t1_size -=

candidates.append(candidate)
# .. BENAIE
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# tests/v1/kv_offload/cpu/test_manager.py ( #F3EMR AT SEZB LT R )
@pytest.mark.parametrize(
"pinned, protected, new_keys, expected_evicted",
[
(M, 0,17, 8,491, [6,5, 3]), # T2 #&, =R T1, KEK
(M, 0,17, 8,9,10], [6,5, 3, 4]), # AL, WERELXH



5,61, [, 17, 8], [3, 4]), # T2 3R EE, ER T1, EKIH

(I
(0, [5, 6], [7, 81, [3, 4]), # T2 WAy rir, ER T1, IREKI
(I
([

5, 6], [ ] (7], [4]), # T2 KA/ EE / &P, XFEKEB TR
5, 6], [3], [7, 8], None), # 1Z3&ER2HFE, RFMHELEK

)
def test_store_falls_back_to_t1_when_t2_cannot_satisfy_eviction(
self, pinned, protected, new_keys, expected_evicted
):
"""A preference for T2 must not reject stores that can reclaim T1."""
manager, policy = self._make_manager(enable_events=False)
# ... B EERES ...
# PUTERFEERE, FRFEIEARIEBZRLERE T EHA
output = manager.prepare_store(to_keys(protected + new_keys), EMPTY_REQ_CTX)
if expected_evicted is None:
# IR MR #BIERE None AEFRSRET
assert output is None
# ...
else:
# IR . BFRELER, BFRERFME, BREEE
assert output is not None
assert output.evicted_keys == to_keys(expected_evicted)
#...
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« Bug #1A: ‘Bug is real. ARCCachePolicy.evict() preferred T2 whenever T1 was below
its adaptive target, and returned None (store failure — prepare_store fails)
whenever T2 had no eligible candidates — even when T1 held plenty of idle,
unprotected blocks.’

(B EIIE: ‘After the T2 scan yields nothing, the code now continues the
(already-positioned, monotonic) T1 iterator and evicts from T1, decrementing
virtual_t1_size so the batch simulation stays consistent. Scans stay single-pass —
no quadratic restart.’

« RitRZK: ‘Design note: evicting from T1 when it is below its adaptive target
deviates from the pure-ARC ‘never shrink T1 under target’ rule, but that rule exists
to prefer T2 — when T2 cannot satisfy, failing the store is not the right outcome
either.” IXRAMBEERFE I OCEE (thi T2) 5TELER (FRERETR) ZEMHEH
T &R BT,
« ARC FBE T2 )& BRI EIRITAH (correctness): BEMFE M, ERE T1 246
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- BB X ARC BEN BARMN AR A (design): ZZITAREK (EXERER T1 BAraN)
WA —F 5L B ERAN TRERE, RLRYEL
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