PR #45958 & iRLE

vlim-project/vlim
[KV Offloading] Add basic offloading metrics
&3FEtlE]: 2026-07-07 14:26

JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/45958

PATHE
« —A)E: KV SER AR K IRIER: LR, HEAK. KEA/N
c WEME: BIEIRIZ PR, #FRIE scheduler.py 55 3E3R BB S A F0 metrics.py &

bucket R IT, EITEXNTER T viim EithF R EIERMD, MRANRBEESSE, L
HEZ1F R request_runner fixture Xt scheduler fTABATERIIENF o

ThRES EAL

A KV offloading &AL MMM, (Eim4EA
AN, DUBERE EAMRE,

SRR

1. $8ARE X 7 vlim/distributed/.../offloading/metrics.py H#3&
_ConnectorMetricName £, & X =4 connector MIF&4rg; &
get_connector_metric_definitions() Fifchnxt Ry OffloadingHistogramMetadata Fa
OffloadingCounterMetadata, FiREESIEH bucket 2,

2. scheduler MI3® & : & scheduler.py #5| A time.monotonic(), &
get_num_new_matched_tokens() B _lookup JRARI/EIETKRE D 2R H observe 3|
_connector_stats; £ _build_store_jobs ¥ ¥ prepare_store 3R[El None BY3Ein4Eo 4 K
T3k ; ¥ maybe observe lookup_async_delay A3k, TEHF lookup F— KRR E
None FHEFACHAE, EEL resolve HIFRLE RITUE R HER,

3. CPU manager M3 & : & cpu/manager.py B prepare_store Fi2FERAEH block
¥ E3| allocation_sizes_in_current_batch, 37 get_stats() # observe F|
CPU_ALLOCATION_SIZE EAF A,

4. BRIA counter 1H: % increase_counter BNERINEESEEN 1, fBMLIAA,

5. MRECE: T test_scheduler.py #3# 3 ANMIRAFIZIE allocation_failure.
lookup_sync_delay. lookup_async_delay B9it#k5 Kfa; 7 test_manager.py #3g 3 /N
MR A BFIIIE CPU allocation size EAE, BIEER. KBEAKMIRLKER, &
test_factory.py #344E CPU_ALLOCATION_SIZE B A EE X ; 7 test_metrics.py
WIS connector metric B bucket 1B,

6. MRTEE#H: T offloading_connector/utils.py F#3¢ record_kv_connector_stats ¥4
BhR ¥, AR runner BEIEFAULE stats i,

1RETS MEIE offload EHRIER. D EKKIDEA

p=i



R

« vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py (#3k AEE; £
B source; EH core-logic; &5 _maybe observe_lookup_async_delay,
deferred_lookup_start_time) : #Z AL E XA FIBEW / FF lookup ERIE &, 2ELL
Wit#k8&. maybe_observe_lookup_async_delay A3%, WUk
deferred_lookup_start_time FE&,

« vlim/distributed/kv_transfer/kv_connector/v1/offloading/metrics.py (#3k febrE X ; £
%] source; R core-logic; &5 _ConnectorMetricName) : #3E
_ConnectorMetricName & X854, FHAME| get_connector_metric_definitions() ¥

S 1% bucket BELE., RBHMEEK increase_counter BRIASHKL,

. tests/v1/kv_connector/unit/offloading_connector/test_scheduler.py (#1 Mlis,; 25
test; A test-coverage; fF5 _reduce_kv_connector_stats,
test_scheduler_reports_allocation_failure, test_scheduler_reports_lookup_sync_delay,
test_scheduler_reports_lookup_async_delay_on_resolve) : #3g 3 AR AF, IIE
scheduler =N EFREYIC TR reduce IEFAME, 5| _reduce_kv_connector stats %#Bh
R EKo

« tests/v1/kv_offload/cpu/test_manager.py (#3k MR ; 55| test; E A test-coverage;
&5 test_cpu_manager_reports_allocation_size_histogram,
test_cpu_manager_reports_allocation_size_on_allocation_failure,
fail_allocate_blocks, test_cpu_manager_reports_allocation_size_on_eviction_failure) :

3 3 AR A, F8IE CPU allocation size B BAEIEE. 2B & KA0IRZR 4 KA 894T
Ao

. tests/v1/kv_offload/test_factory.py (#3k MR ; 255 test; LA test-coverage; F5
test_build_metric_definitions_allocation_size_histogram) : #r3&x¢t
CPU_ALLOCATION_SIZE HE A RBE X4 bucket BIIRIEMIR, #fk factory IERAME
metric & X,

. tests/v1/kv_connector/unit/offloading_connector/test_metrics.py (#3k Mk ; 27| test
; KA test-coverage; 45 test_connector_metric_histogram_buckets) : ¥
test_connector_metric_histogram_buckets 3&1F connector M/ NEIKRIER B A B HY
bucket BLE .

« vlim/v1/kv_offload/cpu/manager.py (#3k CPU &32; 25| source; R core-logic) :
1E prepare_store FIBEKLBELA/N, FE get_stats F observe EA KB, 48K get_stats &
EXRAERIES,

« vlim/v1/kv_offload/cpu/spec.py (3R BLE; 27 source; R core-logic) : &
build_metric_definitions F3EMt CPU_ALLOCATION_SIZE B A B # metadata.

« vlim/v1/kv_offload/cpu/common.py (#3k % &; 3% source; R core-logic) : &
CPUOffloadingMetrics & #3¥ CPU_ALLOCATION_SIZE # £,

« tests/v1/kv_connector/unit/offloading_connector/utils.py (3R Mis; K7 test; KA
test-coverage; &5 _record_kv_connector_stats) : ¥IBMIRTE, Fa{%k runner BEIEHs
R AR kv_connector_stats.



XPEMF5S . _maybe_observe _lookup_async_delay, get_ num_new_matched_tokens,
_build_store_jobs, get_connector_metric_definitions, prepare_store, get_stats,
increase_counter

X R Fr B

vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py
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# vlim/distributed/kv_transfer/kv_connector/v1/offloading/scheduler.py

# 7£ RequestOffloadState FHIGFEL, AT IREEF P EREIBEE
@dataclass(slots=True)
class RequestOffloadState:
#.. HFE ..
# time.monotonic() of this request's first deferred offload lookup;
# None once consumed (observed) or while no lookup is pending.
deferred_lookup_start_time: float | None = None

def _maybe_observe_lookup_async_delay(
self, reg_status: RequestOffloadState
) -> None:
start_time = req_status.deferred_lookup_start_time
if start_time is None:
return
reqg_status.deferred_lookup_start_time = None
self._connector_stats.observe_histogram(
_ConnectorMetricName.LOOKUP_ASYNC_DELAY,
time.monotonic() - start_time,

# 7 get_num_new_matched_tokens H38 & [& 3 2R fo 5 35 2E 3R i &
lookup_start = time.monotonic()
num_hit_tokens = self._lookup(req_status)
self._connector_stats.observe_histogram(
_ConnectorMetricName.LOOKUP_SYNC_DELAY,
time.monotonic() - lookup_start,
)
if num_hit_tokens is None:
if req_status.deferred_lookup_start_time is None:
reqg_status.deferred_lookup_start_time = lookup_start
else:
self._maybe_observe_lookup_async_delay(req_status)

# & build_store_jobs H3Ein4BC & Wit Ek 8
if store_output is None:



self._connector_stats.increase_counter(
_ConnectorMetricName. ALLOCATION_FAILURE

)
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# vllm/distributed/kv_transfer/kv_connector/v1/offloading/metrics.py

class _ConnectorMetricName:

"""Connector-side metrics emitted by scheduler-side offloading code."""
LOOKUP_SYNC_DELAY = "vlim:kv_offload_lookup_sync_delay_seconds"
LOOKUP_ASYNC_DELAY = "vlim:kv_offload_lookup_async_delay_seconds"

ALLOCATION_FAILURE = "vlim:kv_offload_allocation_failure"

# 7£ get_connector_metric_definitions ®%sm:
def get_connector_metric_definitions() -> dict[str, OffloadingMetricMetadata]:
definitions = {
# B8 transfer 3E4F ...
_ConnectorMetricName.LOOKUP_SYNC_DELAY: OffloadingHistogramMetadata(
documentation=(
"Histogram of the time spent in a single offload lookup call, "
"in seconds."
),
buckets=(
0.00001, 0.00005, 0.0001, 0.0005, 0.001, 0.005,
0.01, 0.05, 0.1, 0.5, 1,
),

),
_ConnectorMetricName.LOOKUP_ASYNC_DELAY: OffloadingHistogramMetadata(
documentation=(
"Histogram of time between a request's offload lookup first "
"deferring and the following lookup resolving, or request "
“finish, in seconds."
),
buckets=(
0.0001, 0.0005, 0.001, 0.005, 0.01, 0.05,
0.1, 0.5, 1, 5, 10,

).

),
_ConnectorMetricName . ALLOCATION_FAILURE: OffloadingCounterMetadata(
documentation=(
"Number of KV offload store allocation attempts that failed."

}

return definitions
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# tests/v1/kv_connector/unit/offloading_connector/test_scheduler.py

def reduce_kv_connector_stats(runner):
reduced: dict[str, int | float] = {}
for payload in runner.kv_connector_stats:
stats = (
payload
if hasattr(payload, "reduce")
else OffloadingConnectorStats(data=payload)
)
for key, value in stats.reduce().items():
reducedlkey] = reduced.get(key, 0) + value
return reduced

def test_scheduler_reports_allocation_failure(request_runner):
runner = request_runner(block_size=4, num_gpu_blocks=10, async_scheduling=False)
runner.new_request(token_ids=[0] * 4)
# ik prepare_store 3R[E None 4 EL L K
runner.manager.prepare_store.side_effect = lambda keys, req_context: None
runner.run(decoded_tokens=[EOS_TOKEN_ID])
reduced = _reduce_kv_connector_stats(runner)
assert reduced[_ConnectorMetricName ALLOCATION_FAILURE] == 1

def test_scheduler_reports_lookup_sync_delay(request_runner):
runner = request_runner(block_size=4, num_gpu_blocks=10, async_scheduling=False)
runner.new_request(token_ids=[1] * 4)
runner.manager.prepare_store.side_effect = lambda keys, req_context: (
generate_store_output([])

)
runner.run(decoded_tokens=[EOS_TOKEN_ID])

reduced = _reduce_kv_connector_stats(runner)
assert reduced[f"{ ConnectorMetricName.LOOKUP_SYNC_DELAY} count"] == 1
assert reduced[f"'{ ConnectorMetricName.LOOKUP_SYNC_DELAY} sum"] > 0
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