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« —A)IE: I Tinker MAMWNES SR RER, AHENAT runtime K

- WEMNME: E/FEIR, AHEZ=: core/service.py BIEKA RS _close_model B slot
quarantine X, core/scheduler.py By arrival % seed + pack_key ¥T& + optim
barrier &# =H#E. UK review ZEAF—CRTT —MREBMRIAER: 4AIMNR
SDK BAR%E3#EY, request_id &6ZE SDK By (session/seq) BERIKRE, B CRENLERH
id EFEFPmEBERTRREES HHR. FERETEDOTI #2845 B9 runtime & fo #2849 B4
MR, #AIA review F“Non-blocking”#1JL% (2% outcome map BRI,
loss_fn_config_v2 th%R) ERALINERT EMN T,

TN EES BAL

Tinker SDK &ZF 3 (tinker 0.26.2) BE AN HENMX: BEEESF SDK 89 wire 4 (
pydantic IERIER + protobuf —3t&| + zstd E4%E) , XEEEH S LIBZANEF,. 24
LoRA adapter (slot) YIRS RAEIERIZ seq IMF EF%EERIR — trainer £, PR body BA
UL i E “do not import miles.ray or miles.backends; runtime wiring follows in
#2845", bR AT EN. TERANMIEREIEXE TR, R body &IE KK H B2
R request-local By forward-only/sampling W R & R iZ1EXK, checkpoint
load/save/export BIPATEIRS L IEFHE trainer cell 58k, ™ automatic recovery and
stream replay are not implemented’,

SCEL AR

1) EXANEBIERAEEE (miles/tinker/core/types.py) . #3E CommandOp #K&Z (6 N
op) FAEA op ## is_batch() (RA FORWARD_BACKWARD/FORWARD_ONLY 3#
BatchUnit) 5 requires_model_close_on_failure() (
FORWARD_BACKWARD/OPTIM_STEP/LOAD_STATE kK& XAER) ;
LOSS_INPUT_KEYS #E wire # logprobs BRETFIAZR sampling_logprobs,
LOSS_FN_INPUTS EBREA loss_fn BN, MTEFAEF batch Z RIBMIELFRT &
8 datum; GatewayConfig £ FAIKEL (max_datums_per_request.
max_tokens_per_batch. max_samples_per_request. max_lora_rank) .
lease_timeout_s=300. batch_token_budget=262144; Command.arrival 2&2REXF,
ModelRecord A request_id_by seq &% %k, SessionRecord/SamplingSessionRecord &
% models_by seq 5 samples_by seq. datum B9 E S EREBR docstring B: tokens =



model_input + target_tokens[-1:], target_len it&3R label L E,

2) BER TR + BEAITENEER (core/model_queue.py. core/scheduler.py) .
ModelRequestQueue R A last_enqueued_seq_id 5§ pending_by_seq IR ¥ 17,
submit() RBAT seq HELEIFES; open_batch_run() IREIFAEELH batch run GER|
barrier 4 validation_error B9i&RKE{E) , ready barrier() RERIE batch 2R BEE A
REk barrier, EW E—EALEINF 2B @ERIETAZREZNRELE RN,
RequestScheduler.schedule_next() €& arrival £ datum 5 barrier Z8]3% seed (
barrier 8 arrival ERNA5) , _pack _batch() YA pack_key()=(op, loss_fn,
sorted(loss_fn_config.items())) AEME. & batch_token_budget AR FEFHEFITHE
datum, _merge_barriers() R REER ) OPTIM_STEP &/ —>K trainer AH. &E¥E
barrier fRFELZHAT, XHEMBKEZE GPU #tAIAERS optimizer IRAXE, RMEITEL
WS KR BIE batch BIFTAE Ko

3) BREmEES LM EBE (core/service.py. core/future.py) o TinkerService.run() B2 =4
&ER: B trainer_lock RE4HE ready_rejections (validation_error Z5f%A user %K)
, B schedule_next() 384T _run_batch()/_run_barrier(), ME#KZE
backend.trainer_dead() 3 E &R ; finally B cancel 3 gather ## sweeper.
_create_tasks. _sample_tasks, B H return_exceptions=True fRiEEELAK B EZEIE
B3R RE, _observe_background_task i€/ &EERE 53 _background_error FmEE £
&R, create_model EFMEL: FLEHIIME slot. 2 future 5 ModelRecord. JEHft
ModelRequestQueue, B H _run_create_model TSN backend.load_slot();
_close_model &%, BRG], KRAAERIFER. BREESAER (4*n_slots) By
_close_reasons, 3 R#&E unload_slot FZh/a 43 slot #XEl free_slots,
RequestFutureStore &t create/resolve/fail/get/request_id_for_retry,
_FINISHED_TTL_S=3600, XEIEMEIRE request_id_for_retry BiERE—" N result
expired after retention"BIASLIK, FEKGH I,

4) i R E5MARLE (miles/tinker/server/app.py. server/encoding.py.
server/proto_codec.py. core/input_validation.py. core/utils.py) . app.py B _tenant()
M X-API-Key 2% Bearer token B &1, 4—4E UserlnputError BRgtA 400,
OwnershipError BT R 403, retrieve_future Xt PENDING # future fi{ 30s K#i (B %
SDK TR ) | Hi% Accept k7E JSON 5 protobuf Z E3EIREFRE, encoding.py
3 pin 18 SDK pydantic =" LU E wire 84 (validate_against_sdk) ,
decode_command FEfE H A RA LN FEIRERANES validation_error B9 payload, 1%
B RADBEE seq EIEFLE LKA user kIK; build_datum/tensor_data_to_list &— 1-D 5
CSR #Bifii \o proto_codec.py %3 zstd #BJE. ForwardBackwardRequest &7 (
loss_fn_config_v2 %) . dense/sparse_csr tensor fRfd5 45 R — 3 H| RAd
input_validation.py AIBER A FH—3KME (train_attn/mlp/unembed b5 AR 22 B 5h 55—
%) . rank XJ&. token id X[g]. loss_fn &EHAS KEIF. seq_id >= 1. checkpoint
BIZBRALEE THIEFREM,; utils.py 89 parse_tinker_path/resolve_checkpoint_dir F
segment BZ B8 + realpath RIZRET S FFEE/22k3%, read_checkpoint_metadata F
sha256(tenant) B4 tenant_digest A V@KL, resolve_sampler_checkpoint BAHaTE
#e Ik checkpoint FAf,



5) MR, BESI;LEBERE: KN PR AR XE, WLAEREFK; = ADFEH init.py
REAGE, /FEE body FIHBAEVINIRIKE #2849 (tests/fast/tinker/*.
tests/e2e/lora/test_slot_checkpoint_resume.py) , B This implements failure handling
and isolation; automatic recovery and stream replay are not implemented”, XE%kE K

PR E X BT ARAEENNZA BN, REEKRK review 554 PR B&,
R

» miles/tinker/core/service.py (#E3% ARZ%mHAE; 33| source; ER core-logic; F5
TinkerService, init, run, _observe_background_task) : M*%8H4X: TinkerService %
BRI, B, future 5 trainer BRE, EXTXKAEK (FEREEK / BEERALLE / RS
IRH) foslot £, & review TR EL (8 FRAF 6 ZIHMXE) ,

« miles/tinker/core/scheduler.py (#3& ERIAE; EF source; R core-logic; F5
DatumRef, BatchUnit, BarrierUnit, RequestScheduler) : JAERZA:
DatumRef/BatchUnit/BarrierUnit 5 RequestScheduler.schedule_next & X “Soffif. ik
R A4, WL barrier FAEH, BEER RS AR EE )T EFMERNS R A

« miles/tinker/core/model_queue.py (R #EAIEAZ|; K5 source; EH! data-contract;
5 PendingRequest, record_output, pack_key, is_batch_op) : FF &5 K E LMK
. ModelRequestQueue B last_enqueued_seq_id RIEEMER NERE AL seq RF,
PendingRequest.record_output/pack_key JRE T #iH EBES T TREME,

« miles/tinker/core/input_validation.py (#£3k #ARLE; K5 source; KA validation; f&F
< validate_model_config, validate_batch_payload, validate_sample_payload,
validate_seq_id) : {EEH. mE—KME loss MARAEF R —4, 1F core 5
executor #REEFEH batch RITEAEITERIE; review T seq_id 3 R =B &
validate_seq_id Z&—Uk O,

« miles/tinker/core/types.py (3R #ZWHER: KH| source; ER data-contract; K5
CommandOp, is_batch, requires_model _close_on_failure, LOSS_INPUT_KEYS) : &3f
BBEZHREL: CommandOp B is_batch/requires_model_close_on_failure HEHRE
K WURBE, GatewayConfig AHKEHMEHASE, ModelRecord HIERFRTIEEFIRIEX,

« miles/tinker/core/future.py (fEtk ERZEE; 25| source; ER core-logic; &5
RequestFuture, RequestFutureStore, create, resolve) : ERZER G FIRIE X B EHIK:
RequestFutureStore #f resolve/fail B "B REFEK1EX G TTL HEAFHASKK,
R EIRERE L,

« miles/tinker/core/utils.py (13 &R TE; E5| source; EH checkpoint; F5
parse_tinker_path, resolve_checkpoint_dir, build_checkpoint_metadata,
read_checkpoint_metadata) : checkpoint {25 V3B EI"E— AN D : tinker:// fB¥T. BRIZ
PIRFEIP. META.json ERS tenant_digest tbxt, REBEMEF checkpoint BEE ¥ K
P =

« miles/tinker/server/encoding.py (#3& JSON %mA&E%; 35| source; A data-contract
. &5 validate_against_sdk, validate_create_model, decode_command,
_decode_command) : JSON wire 248 5I,: A pin £89 SDK pydantic AR AL,
ICARFD SR PR R AR 3E T validation_error B9 payload. #4— datum #93E5 4 RIER,



« miles/tinker/server/proto_codec.py (3 —3t#H|hiX; 2% source; EH
data-contract; %5 maybe_decompress, decode_forward_backward_request,
_decode_forward_backward, _decode_tensor) : protobuf 4 FBYZH,: zstd fR)E.
ForwardBackwardRequest f##7. loss_fn_config_v2 4K 85 dense/sparse_csr K&
fRRY, BEIERE SDK — 3t BRI BT AR

« miles/tinker/server/app.py (#3k HTTP #0; 285 source; 2R entrypoint; &5
_tenant, build_app, _user_error, _ownership_error) : M&EX4MIAND: BBEX. tenant
SR, 400/403 $Ei2BRET. retrieve_future K#i85 protobuf JEZR A X EELEE,

- miles/tinker/__init__.py (#3k B&ZE; %5l source; £A package-scaffold) : #EWH
Z2, {# miles.tinker RATFANGL N (LEE) ,

« miles/tinker/core/__init__.py (#3k ®&Z2; 25| source; EA package-scaffold) : Hr
WREFE, &I service/scheduler/model_queue/future/types/input_validation/utils (F
ZiE) ,

« miles/tinker/server/__init__.py (iR ®&ZE; £7 source; E& package-scaffold) :
LG4, A3 app/encoding/proto_codec (TiZi8) ,

X85 TinkerService.run, TinkerService.create_model,
TinkerService._run_create_model, TinkerService._close_model, TinkerService.submit,
TinkerService._run_batch, TinkerService. run_barrier,
TinkerService._dispatch_barrier_op, TinkerService._observe background_task,
RequestScheduler.schedule_next, RequestScheduler._pack_batch,
RequestScheduler._merge_barriers, ModelRequestQueue._enqueue_contiguous_comman
ds, ModelRequestQueue.open_batch_run, PendingRequest.record_output,
RequestFutureStore.request_id_for_retry, validate_batch_payload,
validate_model_config, validate_seq_id, build_datum, decode_command,
decode_forward_backward_request, _decode_tensor, resolve_sampler_checkpoint

KELRAD B

miles/tinker/core/scheduler.py

AE A DatumRef/BatchUnit/BarrierUnit 5 RequestScheduler.schedule_next & X %
k. BT IAEHR. B barrier TIAEH, BREEREMHES A RERS IR EFRMENS TS

@dataclass
class BatchUnit:

"""One forward pass on the trainer: datums packed from any number of requests.

op: CommandOp # FORWARD_BACKWARD | FORWARD_ONLY

loss_fn: str | None

loss_fn_config: dict | None

datums: list[DatumRef] # &5$8 M request.datums(local_index], #HBIZE—)iF5 =

@dataclass
class BarrierUnit:



"""One barrier call after all preceding batch requests in its model queue finish."""

op: CommandOp # OPTIM_STEP | SAVE_STATE | LOAD_STATE | SAVE_WEIGHTS_FOR_
SAMPLER

entries: list[tuple[ModelRequestQueue, PendingRequest]]

class RequestScheduler:
def schedule_next(self) -> BatchUnit | BarrierUnit | None:
"""Arrival order selects the seed; compatible work may overtake intervening requests."""
datums = self._ready_datums()
barriers = self._ready_barriers()
# 28 arrival RE#EH L : batch 5 barrier Z[E4#% arrival b
datum_seed = min(datums, key=lambda ref: ref.arrival) if datums else None
barrier_seed = min(barriers, key=lambda e: e[1].command.arrival) if barriers else None
if datum_seed is None and barrier_seed is None:
return None
if barrier_seed is not None and (datum_seed is None or barrier_seed[1].command.arrival
< datum_seed.arrival):
return self._merge_barriers(barrier_seed, barriers)
return self._pack_batch(datum_seed, datums)

def pack_batch(self, seed: DatumRef, datums: list[DatumRef]) -> BatchUnit:
pack_key = seed.request.pack_key() # (op, loss_fn, sorted(loss_fn_config)) &
compatible = sorted(
(ref for ref in datums if ref.request.pack_key() == pack_key),
key=lambda ref: (ref.arrival, ref.local_index),

)
picked: list[DatumRef] = []
tokens = 0

for ref in compatible:
datum_tokens = len(ref.datum|["tokens"])
# K% token MELAR: BHER, BHEFH datum 7T E—A BatchUnit
if picked and tokens + datum_tokens > self.batch_token_budget:
break
picked.append(ref)
tokens += datum_tokens
for ref in picked:
ref.request.num_issued_datums += 1 # IBKKAEITEE, ERLRSEE X datum
command = seed.request.command
return BatchUnit(
op=command.op,
loss_fn=command.payload.get("loss_fn"),
loss_fn_config=command.payload.get("loss_fn_config"),
datums=picked,

def _merge_barriers(
self,



seed: tuple[ModelRequestQueue, PendingRequest],
barriers: list[tuple[ModelRequestQueue, PendingRequest]],
) -> BarrierUnit:

op = seed[1].command.op

if op == CommandOp.OPTIM_STEP:
# REBEEE optim barrier &3K—>K trainer &
entries = [(model_queue, barrier) for model_queue, barrier in barriers if barrier.
command.op == op]

else:
entries = [seed] # save/load/save_weights_for_sampler £ barrier 38 &HAT

return BarrierUnit(op=0p, entries=entries)

miles/tinker/server/proto_codec.py

protobuf 4 A ESZH,: zstd AR/E. ForwardBackwardRequest A&#7. loss_fn_config v2
SHRBES dense/sparse_csr KEMERY, BEIFARTE SDK Z#HIBEZET W RS,

def _decode_forward_backward(message) -> dict:
"""ForwardBackwardRequest proto -> WER payload (& datum )3—1k) , """
datums = ]
for index, datum in enumerate(message.data):
tokens: list[int] = ]
for chunk in datum.model_input:
if chunk.WhichOneof("chunk") != "encoded_text":
raise UserlnputError(f'unsupported model_input chunk type: {chunk.
WhichOneof('chunk')}")
tokens.extend(np.frombuffer(chunk.encoded_text.tokens, dtype=np.int32).tolist())
inputs = {name: _decode_tensor(name, tensor) for name, tensor in datum.loss_fn_inputs.
items()}
datums.append(build_datum(tokens, inputs, index))

loss_fn_config = dict(message.loss_fn_config)
# Tinker SDK #9 v2 protobuf config BB % number 5 text B{H:
# BESREIHKER, FHERE v2, Eib v2 FERJIAXECHAE,
# TNE dro(beta) ZSMIFEFBHRESWERESR
if message.loss_fn_config_v2:
loss_fn_config = {}
for name, value in message.loss_fn_config_v2.items():
kind = value.WhichOneof("value")
if kind is None:
raise UserlnputError(f'loss_fn_config[{name!r}]: missing number or text value")

loss_fn_config[name] = getattr(value, kind)

return {
"model_id": message.model_id,
"seq_id": message.seq_id,
"datums": datums,
"loss_fn": message.loss_fn,
"loss_fn_config": loss_fn_config,
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8 % review BN AIRKE nanjiangwill, TAZHEEF: FERBRIE, 2N SDKKE
R, FTURESIRAME CRERER ., FEERSRAFIBESFRIKA SDK ERIKRE T
(tenant, session_id, model_seq_id) 5 (sampling_session_id, seq_id), F#3lA
validate_seq_id &—1E43E5% seq_id; body BHAN%E T “creation/training/sampling BIE i
EHROIPSRIREASELAK, MAREKRGHIME . &K PR B3R yushengsu-thu
approve, {8 8 &£EINHAZETE Non-blocking”, WRAVEZERZ M T B EMIERSE
AT,

« create_model #13% (tenant, session_id, model_seq_id) &% (correctness): &% head
%% _session_for(tenant, session_id) RIERXKIE, validate_seq_id(model_seq_id) /& A
session.models_by _seq &% (request_id, model_id) ¥ £/, ERFABELELIERES
load_slot; ZEEIEARTH request_id_for_retry 4 BRAS LM,

« load_slot &K /a R REE IR slot 7&[El free_slots (correctness): &SI A
record.slot_initialized #ric‘ /G 3% BAbmE1Z slot”, _close_model B R A unload_slot B34
7 free_slots.add, &MKNicHEHHAE EA (quarantine) ; trainer B3R E# return
, AEVIRE,

. create_sampling_session R EE B 58132 E5E (correctness): head ARIBFEF.
session_id. model_path &#X# SamplingSessionRecord, F 7 SessionRecord B
sampling_sessions_by_seq f{&E; base_model &M TIE|
resolve_sampler_checkpoint, 7EX#¥8% checkpoint TTHIFER K,

« XFFEKRD seq_id EEFHREIREE AKX (correctness): head AR
decode_sample_request B{Rr ¥ seq_id, SamplingSessionRecord.samples_by seq X
(sampling_session_id, seq_id) 12 ¥ (request_id, sequence_ids), EiXREIEREHNER
, AR AASEKIK,

« seq_id <= 0 KIEEHK &L future 3T pending (correctness): head MRS A
validate_seq_id(value, name, minimum=1), 7E create_model 5 submit A O %—1E4
, FEIBREERIER seq_id M 1 s, BEEM 0 FENWER,

o PRALEEETE L IKBTEY poison JRESEIE (correctness): head BREZRHEIE poisoned_slots
— MYNEWES N model_queue + scheduler 2244, EIZ& R i ‘barrier $4T X MKE 4L
FRIZEREPR I E _close_model F8E slot’ B &,

« barrier R ERFCEARIBELE (correctness): head RILE R~ HEEE LB
_dispatch_barrier_op #iREES entries —— XN H outcomes 3|k (BBELFEAENIHIL
859 user $£12) , _run_barrier H%— _finish_request; _close_model 5
remove_model_queue H{RIFESE,

« protobuf loss_fn_config 8 v2 &5 HER (correctness): head hREY
_decode_forward_backward Z message.loss_fn_config_v2 IEEtEZEE /T, H
WhichOneof("value") BRH number =% text, Ht&BAENE NIRES; 1EELE body HAAET

SDK 0.26.2 Xt legacy/v2 &R, BAEE = FHRF BRI,

R 5 B



o QRS 1) TREATMNER: 13 DFEEXHEX R 0 MR X E, TF. HAEIK. barrier &3
XEIE X EEANREARITN; FERRIEKRE #2849, STiLMXELERERFEAN. 2) B
FEPITEHNEKKA: pack_batch Ri#% (op, loss_fn, loss_fn_config) HFHE, EEApE
AP IEEA—K forward, _fail_batch £38i% BatchUnit BFrAER—# ALK (body B
MPITEEKRITEAR, EREERERTES KBS EHEN) o 3) #RRSEIFAL
. futures. sessions. leases. BE Xk, REFINHERMRBEHRABRA, future £R 1 /0
BY/5 8 request_id_for_retry ¥ AASKIK (core/future.py B9 _FINISHED_TTL_S) ,
SDK MK ERE O WREIRB3X &%, 4) SDK RAES: encoding.py T import BEH#1L,
ADAM_PARAM_DEFAULTS = tinker_types.AdamParams().model_dump(),
proto_codec.py &% tinker_public_pb2 BIFEME, F tinker RAS EHERX TR S IHE
ZHEA, 5) BIZRH5EM: checkpoint FE % tenant_digest MAEZ 4, API Key FAX
BRAEF ARiR; resolve_checkpoint_dir BykRFFIFFRT segment B & B ILIKK assert,
python -O T&HERIE (BBEME, RRAR) . 6) KibawmReEEELHA:
retrieve_future AR 30 #, EH XL client SRMEKRKERZRIER. 7) BHBAFER
& fail-fast: _run_batch # assert len(outputs) == len(refs) 5 trainer_dead() &S H
FE&IE service.run(), X& body FBAMIRIT (F£F trainer cell KKENRY) , EXEE
BHRBRE T EIIRE R GEZELERR,

« W XA Tinker SDK B i a] AR BRI MM K, HRESTE / Bk, A A
2. 4. save/load. save_weights_for _sampler 5 R #&E4;ins, HxF
JSON 5 protobuf WFfHf&#r; 1B ttl_seconds. user_metadata. lora_config.seed. M
%k checkpoint RAEFREAWENIEL, TEAXMESH R EREXNFTHE, XA %:
X multi-lora v2 B9, B8 LIN%. L datum BEEL. RKEER LI "X L
REM runtime BAEREH R, #2845 HIEAEH F#E ExecutorBackend 5 serve A0,
FRIRAZTWESE R 6/7 5 7/7, XHERK: &N PR FELEEXT MABERNZEOALTE

(REHXHE SDK. slot RA unload F3h74 T £ H. checkpoint JAE%E
tenant_digest. kBURBEIZ op 2K) , EEFIARKNEEFSGX LR T EITH,

- RFQARIE: TRATMHRE R , #RANRSEIFAL , BRFPITEEAKIKK , SDK BRARY
MRE, Kb, BEBPES assert

RTINS

« PR #2845 [multi-lora v2 6/7] Tinker gateway runtime and entry point: BE#E4: K
PR body BAi% “These protocol layers do not import miles.ray or miles.backends;
runtime wiring follows in #2845”, runtime.py 5 serve_tinker.py &5ZI:X B F X 8y
ExecutorBackend 4 (load_slot/unload_slot/forward_backward/forward_only/optim_
step/checkpoint &)

« PR #2849 [multi-lora v2 7/7] Tinker gateway example and tests: 4~ PR 1EMIREILE %
T 7/7: tests/fast/tinker/core/test_service.py 5 tests/e2e/lora/tinker_gateway.py &
EHF. £E. batch/barrier X, kMKF&E. checkpoint J3/&. JSON/protobuf 2R#15
HTTP 138, IERZAK PR RMATHIARRRDIE; H body X#RFE A core/utils.py #
checkpoint Wi =,

« PR #3219 fix: align MTP loss masks with input tokens before context-parallel slicing:
B2 XBE: FEEEIL loss MIARTE token (L ETHXNFT EMANREA; & PR A



target_len 5§ LOSS_FN_INPUTS KERIEM XImiELE M HIE, #3219 WA ZM
%— input-aligned #8324, B TR —EIKIBERAEHE,



