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# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
"""Self-describing KV cache events for the offloading connector."""

from collections.abc import Iterable
from dataclasses import dataclass
from typing import TYPE_CHECKING, Any, NamedTuple

from vlim.distributed.kv_events import BlockRemoved, BlockStored, KVCacheEvent

from vlim.v1.core.kv_cache_utils import BlockHash, maybe_convert_block_hash

from vilim.v1.kv_cache_interface import KVCacheGroupSpec, get_kv_cache_spec_kind, get_kv_
cache_spec_sliding_window

from vlim.v1.kv_offload.base import OffloadingEvent, OffloadingKVEventsConfig, OffloadKey,
get_offload_block_hash, get_offload_group_idx

from vlim.v1.request import Request

if TYPE_CHECKING:
from vlim.distributed.kv_transfer.kv_connector.v1.offloading.scheduler import
GroupOffloadConfig

logger = init_logger(__name_)

class OffloadingEventGroupSpec(NamedTuple):
"""KV cache spec metadata carried on BlockStored for event consumers
kv_cache_spec_kind: str | None
kv_cache_spec_sliding_window: int | None

def get_offloading_event_group_spec(kv_cache_group: KVCacheGroupSpec) ->
OffloadingEventGroupSpec:
kv_cache_spec = kv_cache_group.kv_cache_spec
return OffloadingEventGroupSpec(
kv_cache_spec_kind=get_kv_cache_spec_kind(kv_cache_spec).value,
kv_cache_spec_sliding_window=get_kv_cache_spec_sliding_window(kv_cache_spec),

@dataclass(slots=True)

class _OffloadEventMetadata:
"""Snapshot of BlockStored payload for one OffloadKey, kept until eviction
block_hashes: tuple[BlockHash, ...]
parent_block_hash: BlockHash | None



token_ids: tuplelint, ...]

block_size: int

lora_id: int | None

lora_name: str | None

extra_keys: tupleftuple[Any, ...] | None, ...] | None # deferred for multi-modal
group_idx: int

kv_cache_spec: OffloadingEventGroupSpec

class OffloadingEventsTracker:
"""Tracks offloaded chunks' KV event payloads from store to eviction"""

def __init__(self, config: OffloadingKVEventsConfig):
self.config = config
# Self-describing only when both KV events and opt-in are enabled
self.self_describing_enabled = (
config.enable_kv_cache_events and config.self_describing_kv_events
)
# Bounded dict: OffloadKey -> metadata, cleared on eviction
self._pending_event_metadata: dict[OffloadKey, _OffloadEventMetadata] = {}

def record_store(self, req: Request, group_config: "GroupOffloadConfig",
offload_block_idx: int, offload_key: OffloadKey) -> None:
"""Capture metadata snapshot for an offloaded chunk.
No-op if self-describing is disabled or group is sliding-window/SSM."""
if not self.self_describing_enabled:
return
if group_config.sliding_window_size_in_blocks is not None:
return # sliding-window/SSM groups keep legacy placeholder
meta = self._build_event_metadata(req, group_config, offload_block_idx)
self._pending_event_metadataloffload_key] = meta

def take_events(self, events: Iterable[OffloadingEvent]) -> Iterable[KVCacheEvent]:
"“""Translate raw OffloadingEvents into self-describing KV events."""
for event in events:
if event.removed:
yield from self._removed_to_events(event)
else:
yield from self._stored_to_events(event)

def reset(self) -> None:
"""Clear all pending metadata. Called on engine reset."""
self._pending_event_metadata.clear()

# ... (internal helpers _build_event_metadata, _stored_to_events, _removed_to_events A& )

tests/v1/kv_connector/unit/offloading_connector/test_events.py

¥ 3554THTNR, W B Z OffloadingEventsTracker &£, BIREIEMAMENXE,



# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project

from unittest.mock import MagicMock

import pytest

import torch

from vlim.distributed.kv_events import BlockRemoved, BlockStored

from vlim.distributed.kv_transfer.kv_connector.v1.offloading.events import
OffloadingEventGroupSpec, OffloadingEventsTracker

from vlim.distributed.kv_transfer.kv_connector.v1.offloading.scheduler import
GroupOffloadConfig

from vilim.v1.kv_offload.base import OffloadingEvent, OffloadingKVEventsConfig, OffloadKey,
make_offload_key

from vlim.v1.kv_cache_interface import KVCacheSpecKind

_CPU_MEDIUM = "cpu" # simplified medium string for testing

_FULL_ATTENTION_EVENT_SPEC = OffloadingEventGroupSpec(
kv_cache_spec_kind=KVCacheSpecKind.FULL_ATTENTION.value,
kv_cache_spec_sliding_window=None,

def _tracker(*, enable_kv_cache_events=True, self_describing_kv_events=True):
return OffloadingEventsTracker(OffloadingKVEventsConfig(
enable_kv_cache_events=enable_kv_cache_events,
self_describing_kv_events=self_describing_kv_events,

)

def test_take_events_publishes_routable_block_stored():

"""Basic by-block emission with parent chaining and metadata"""
block_size = 4
tracker = _tracker()
group_config = _group_config(block_size=block_size)
req = _request(block_hashes=[_hash(i) for i in range(6)], token_count=24)
keys = _record_chunks(tracker, req, group_config, num_chunks=6)

batch1 = list(tracker.take_events([_stored_event(keys[:3])]))
assert len(batch1) == 3
for i, event in enumerate(batch1):

assert isinstance(event, BlockStored)

assert event.block_hashes == [ _wire_hash(_hash(i))]
assert event.block_size == block_size
assert event.token_ids == list(range(i * block_size + 1, (i + 1) * block_size + 1))
ifi==0:
assert event.parent_block_hash is None
else:
assert event.parent_block_hash == _wire_hash(_hash(i - 1))

assert event.group_idx ==
assert event.kv_cache_spec_kind == KVCacheSpecKind.FULL_ATTENTION.value



# Cross-batch parent chaining
batch2 = list(tracker.take_events([_stored_event(keys[3:1)]))
assert batch2[0].parent_block_hash == batch1[-1].block_hashes|[0]

def test_take_events_falls_back_to_placeholder_when_opt_out():
""When self-describing is disabled, legacy placeholder is used"""
tracker = _tracker(self_describing_kv_events=False)
group_config = _group_config(block_size=4)
req = _request(block_hashes=[_hash(0)], token_count=4)
keys = _record_chunks(tracker, req, group_config, num_chunks=1)
events = list(tracker.take_events([_stored_event(keys)]))
assert len(events) ==
assert events[0].token_ids == []
assert events[0].block_size ==
assert events[0].parent_block_hash is None

vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py
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# XBETERE: GroupOffloadConfig #3% kv_event_group_spec
class GroupOffloadConfig(NamedTuple):
group_idx: int
gpu_block_size: int
offloaded_block_size: int
hash_block_size_factor: int
kv_event_group_spec: OffloadingEventGroupSpec # ¥13%: ZEFuEkiE
sliding_window_size_in_blocks: int | None
alignment_block_count: int | None = None
is_eagle_group: bool = False

# & OffloadingConnectorScheduler.__init__ F#41k tracker
self._events_tracker = OffloadingEventsTracker(spec.kv_events_config)

# 7 _build_store_jobs FiE R HEMREEMH

self._events_tracker.record_store(req, group_config, offloaded_block_idx, offload_key)

# take_events BRAZEFE4 tracker
def take_events(self) -> Iterable[KVCacheEvent]:
return self._events_tracker.take_events(self.manager.take_events())
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