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PATHRE

« —4)3E: ¥ SSD Expert Pack fn#k, *# DeepSeek-V4 5 Kimi-K3 BB FIBAIT
- WEMNE: EB/FEIR, X2 SGlLang BXRIE MoE BB & FEMART IR SSD ARSI,
ExpertPackStore &7 / TBIRITS %% fail-closed R¥{KRA (identity =754,

manifest XK. stats BEFET) AMRESEMNIE; review F BBuf Xt " £ERZT AT
" SPRERE " RERASRZE " BB W (ERE S, BINKT pack & ANBIARATE S,
gguf.py T AZMITIE expert-pack IR R, UK #36803 Z )57 deepseek_v4.py BIR

BRAS

THHES BAL

PR body BA##E3E : "It allows these MoE models to run when their complete weights are
larger than GPU VRAM and host RAM combined", BirZfE# 3K RTX 5090, 32 GB
VRAM 5 32 GB host RAM BYJH 38 KR _E3RATARE A TB 1180 MoE #A, &1t L&A " R
Wk, A&, k. F8#k. FEEMETER, BFRBME Expert Top-K', UERBERNE—R
Ml; B SSD #UTRERERMEAN —load-format expert_pack BTE R, B %75 EbEMEREKRZ,

SCIIR AR
LR 5 AR
1. X Expert Pack Z# IR NEMET R (tools/expert_pack/) - format.py X

SGLANG-EXPERTPACK-v1 #%,: magic. HEADER_STRUCT. ENTRY_STRUCT.
expert-major B identity triplet F/&45 4096 SFFA %, - build.py M GGUF ¥7& pack
. create_inventory X EANRIKEM payload & SHA-256 £8"%, copy range %
16 MiB ¥ N E XK, generation 4&#E model/source digest JRAENREK, -
validate.py IBEBEXLERE (—full-pack-hash, —full-pack-entry-hashes) , B& B
Xt index BE. XNEXF. stride 5H BT, - prepare_deepseek_pack.py /
prepare_kimi_pack.py / prepare_kimi_manifest.py 3 BARER O 2 RA2 ;
kimi_ggml.py 333 38 4~ GGUF A HAE K SGLANG-KIMI-GGMLMOEPACK-ADAPTER-
vl X80 adapter manifest,
CETERMINERES LR Y (python/sglang/srt/model_loader/) -
deepseek4_gguf.py By build_deepseek4 _checkpoint_name_map #F gguf B
DEEPSEEK2 & #r&kZnV4-only ERBET (compressor. mHC. indexer. exp_probs_b)
, XA fail-closed KB : {FFRBETSRFPRKEBIFEMWE, - expert_pack_loader.py #73¢



ExpertPackModellLoader, #5& Kimi/DeepSeek Fit#EAI RZ & (TP/DP/EP=1.
disable_cuda_graph. disable_shared_experts_fusion) , ##33& ExpertPackStore =
KimiGGMLExpertPackStore, - kimi_k3_gguf.py
kimi_k3_nonexpert_weights_iterator # manifest 2B R N= HIERERE: BB
inventory. BEIBSEHER. R A log T#t (_kda_a_log_target_value) Fb3E
residual XX BFrIKE,

3. LIBITHRERFE 1/0 (python/sglang/srt/layers/moe/expert_pack.py) -
ExpertPackStore $TH pack /GBI % header (magic. hRAN. struct R
index_count, alignment. identity 48&) . - _initialize_runtime_state Z3L staging
slot. LFU/LRU £7. CUDA E4R¥ 5 stats 4it; direct io {K#i 0os.0 DIRECT, 3FE
Linux FE&EZEIE%, - #HIERTE router 3FEH (layer, expert) 8% pack: % split 4T
kL. pinned &4, R H2D, BERFHIMEAIK, fallback_count 5 io_errors EA
REESHREE stats P,

4. BER3* ServerArgs 5 R#IRAE (server_args.py. arg_groups/expert_pack_hook.py.
model_loader/expert_pack_runtime.py) - —load-format expert_pack 3#ANA%k choices
; handle_expert_pack ZERBHEARERIE FEMFHF B sh7E N —disable-cuda-graph &
I, - prepare_raw_kimi_server_args X# GGUF Bai#E / £A Kimi &= (
tokenizer Jt##E. pack. manifest) , {#EH fentl.flock fRIEF XL L, MBS IELX
2773| ~/.cache/sglang-expert-pack/, - DeepSeek |3i& it
_deepseek_model_config_from_gguf M GGUF 7o#kIEEE HF config, H#EF
source_sha256 / model_identity_sha256 / config_sha256 ¥ M =74,

5. MR 5 R~BIECE - test/registered/expert_pack/ FIEmATRHMIR (LFU/LRU victim 3#&3%.
zero staging $E48. split read £, 22RE opt-in) 5 MXFP4 kernel &£ IR, (
marlin nibble. scale perm) , - examples/runtime/deepseek_v4/ 5
examples/runtime/kimi_k3/ &#RMHE—"1—% benchmark BHiA&: B3I ZEMLOE. &M RTX
5090, #3& / £ pack. B5h server. ALK 200 token FCR prefill/decode EE,

R

« python/sglang/srt/layers/moe/expert_pack.py (##3R £XK%%; 5| source; £&
core-logic; &5 _fixed_string, _sha256_file, ExpertPackHeader, read) :
ExpertPackStore izfTH#Z%: pack header/entry — 3t %lfE#T. staging slot. LFU/LRU
%77, direct /O 5 stats 4it, 931 4T, 2X % SSD #HIHERRIZH OB,

- python/sglang/srt/model_loader/expert_pack_loader.py ({3 #A4n#: 5| source;
KA data-contract; &5 _bflé_tensor, _compressor_component,
_fused_compressor_name, deepseek4 _nonexpert_weights_iterator) :
ExpertPackModelLoader E— A B, BERBHLXARE, ZTRATELE. Fft
store MEERAMREME, FHHIT MXFP4 § BT,

« python/sglang/srt/model_loader/kimi_k3_gguf.py (1R R Em4t; 5| source; HEA

data-contract; 55 routed_expert_tensor, kimi_k3_checkpoint_targets,
_runtime_name, _residual_target_value) : Kimi-K3 IERBRERAMEE, F
manifest Eo H XK FH 4 GGUF B| SGLang S¥kp9kEHmRET, 23IBRARE 209

<



python/sglang/srt/model_loader/expert_pack_runtime.py (#&ik BahEE; 2% source
; A data-contract; 5 cache_root, artifact_dir_for_source,
_tokenizer_candidate, resolve_kimi_tokenizer) : BoiHARZEE: ME GGUF BohzE
/ 28 Kimi %=, Z#& DeepSeek HF config, #H flock fRiEH A &L, & " —(THL
ash " R,

python/sglang/srt/model_loader/deepseek4 _gguf.py (FEiR AREBREY; K7 source; £
A data-contract; #&F5 routed_expert_tensor, _split_suffix, _v4 _checkpoint_name,
_candidate_score) : DeepSeek-V4 GGUF 3Kk&4& %] checkpoint & BOKEFAERET, BE
compressor. mHC. indexer & V4 A KE, fail-closed Fyib & EREE .

python/sglang/srt/models/deepseek_v4.py (#Eik #HIE X ; 5| source; A
data-contract; 5 _is_fused_mhc_post_pre_enabled xpu,

_apply_gguf _grouped_wo_a, prepare_deepseek_v4 weights,
_fuse_deepseek_v4_wagkv_a_pair) : A XS LLEERD expert_pack FRENEREELR,
{8 merge main BFESIEIR Y #32166 B9 XPU MHC dispatch, & review : & ILE#E PR
RFEAEA,

tools/expert_pack/build.py (3 #ZTHE; 5| source; A& core-logic; &F5 now,
write_json_atomic, hash_range, copy_range) : pack ZEEANH: £ & inventory &%,
DR, B =7TH5 generation JkR&E, EARIE pack T HITMHZLTE,

. test/registered/expert_pack/test_expert_pack_runtime.py (13 MR EBE; %5 test;
KA test-coverage; 5 _sha256, make_pack, _refresh_manifest_hash,
TestExpertPackRuntime) : 3mfTBFAZ AT MR : LFU/LRU victim 3#%4%. zero staging 1&
4. split read EME5LERRE opt-in, BEEGFRBREMAMENTERE,

XS ExpertPackModellLoader.load_model, deepseek4_nonexpert_weights_iterator,
kimi_k3 _nonexpert_weights_iterator, build_deepseek4 _checkpoint_name_map,

kimi_k3_checkpoint_targets, ExpertPackStore._initialize_runtime_state,
ensure_kimi_assets, prepare_raw_kimi_server_args, handle_expert_pack

KR Fr B]

python/sglang/srt/layers/moe/expert_pack.py

ExpertPackStore :zfTE#Z%: pack header/entry — st #|#E4T. staging slot. LFU/LRU £&
. direct I/O 5 stats 4it, 931 17, BE¥5 SSD #IEBZHOM,

@dataclass
class _CacheSlot:
# B slot BREZREH. ERAMESES CUDA B4, it LFU/LRU RESRMER SR
key: tuplefint, int] | None = None
generation: int = 0
frequency: int = 0
last_use: torch.cuda.Event | None = None
ready: torch.cuda.Event | None = None

def _initialize_runtime_state(



store,
cache_vram_mib: int,
cache_vram_reserve_mib: int,
stage_slots: int,
read_splits: int,
direct_io: bool,
stats_flush_interval: int,
stats_path: str | os.PathLike[str] | None,
) -> None:

# A MEEGLMALE; direct /O 4&#i 0s.O_DIRECT, 3k Linux F&HEEHEL
store.cache_vram_mib = int(cache_vram_mib)
store.cache_vram_reserve_mib = int(cache_vram_reserve_mib)
store.kernel_backend = "custom"
store.stage_slot_count = int(stage_slots)
store.read_splits = int(read_splits)
store.direct_io = bool(direct_io)
store.stats_flush_interval = int(stats_flush_interval)
if (

store.cache_vram_mib <=0

or store.cache_vram_reserve_mib <= 0

or store.stage_slot_count <=0

or store.read_splits <=0

raise ValueError(
"expert cache and staging budgets, and read splits, must be positive"
)
if store.direct_io and not hasattr(os, "O_DIRECT"):
raise ValueError("expert-pack direct I/0O is unavailable on this platform")

# pack X2 REITHF; staging AEE slot ##Iizs5 H2D 2
open_flags = 0s.0_RDONLY | (0s.O_DIRECT if store.direct_io else 0)
store._fd = os.open(store.path, open_flags)

store._lock = threading.RLock()

store._cache = None

store._cache_slots = ]

store._key to_slot = {}

store._key frequency = {}

store._Iru = OrderedDict()

store._staging = []

store._stage_events = []

store._stage_cursor = 0

store._transfer_stream = None

store._read_executor = None

store._active_keys = set()

store._route_calls_by_layer = [0] * store.header.num_layers
store._route_tokens_by_layer = [0] * store.header.num_layers
store.stats_path = Path(stats_path).resolve() if stats_path else None
store._last_stats_flush_calls = 0



# stats BE /O £, 54T / &, fallback 5 io_errors,
# BRI pack RSB 5] LAY o — WL T
store.stats = {
"pack_path": str(store.path),
"pack_entries": len(store.entries),
"pack_reads": 0,
"pack_read_bytes": 0,
"pack_read_ns": 0,
"read_splits": store.read_splits,
"direct_io": store.direct_io,
"cache_hits": 0,
"cache_misses": 0,
"cache_evictions": 0,
"cache_policy": "reuse-Ifu-lru-v2",
"kernel_backend": "custom",
"resident_experts": 0,
"resident_bytes": 0,
"h2d_bytes": 0,
"cache_vram_reserve_mib": store.cache_vram_reserve_mib,
"fallback_count": 0,
“io_errors": 0,
}

atexit.register(store.close)

python/sglang/srt/model_loader/kimi_k3_gguf.py

Kimi-K3 EERRBERERNMEE, T manifest BHH X MKFIHFIE GGUF 3| SGLang 2380k
HpRET, ERRERARE 2 XGZ—,

def kimi_k3_nonexpert_weights_iterator(
manifest_path: str | os.PathLike[str],
) -> Generator[tuple[str, torch.Tensor], None, None]:

""¥% manifest AN HIERBRE, BRREHETE payload, "
import gguf

manifest_file = Path(manifest_path).resolve()

manifest = json.loads(manifest_file.read_text(encoding="utf-8"))

if manifest.get("format") != "SGLANG-KIMI-GGMLMOEPACK-ADAPTER-v1":
raise ValueError("Kimi-K3 manifest format is unsupported")

if not manifest.get("complete"):
raise ValueError("Kimi-K3 manifest is incomplete")

# % shard RIIREEER, BTFELHEM inventory

records_by_shard: dict[int, list[dict]] = defaultdict(list)

for record in manifest["source"]["tensors"]:
records_by_shard[int(record["shard_index"])].append(record)

emitted: set[str] = set()
for shard in manifest["source"]["shards"]:



shard_index = int(shard["index"])
shard_path = Path(shard["path"]).resolve()
# BEARES R EEES TN, RS
if not shard_path.is_file() or shard_path.stat().st_size = int(shard["size"]):
raise FileNotFoundError(
f"Kimi-K3 GGUF shard is missing or changed: {shard_path}"
)
reader = gguf.GGUFReader(str(shard_path), mode="r")
tensors = {tensor.name: tensor for tensor in reader.tensors}
expected = {record["'name"]: record for record in records_by shard[shard_index]}
if set(tensors) |= set(expected):
raise ValueError(f'Kimi-K3 GGUF shard inventory changed: {shard_path}")

for source_name, tensor in tensors.items():
record = expected[source_name]
if tensor.tensor_type.name != record["dtype"]:
raise ValueError(f'"Kimi-K3 GGUF tensor type changed: {source_name}")
# BBERTLN, B ExpertPackStore ZEIEIEHAIRE
if routed_expert_tensor(source_name):
continue

targets = kimi_k3_checkpoint_targets(source_name)
quantized = tensor.tensor_type.name not in ("F32", "F16", "BF16")
raw = torch.tensor(tensor.data)
for target_index, checkpoint_name in enumerate(targets):
if source_name.endswith(".ssm_a"):
# llama.cpp £ GGUF ##IAMT A_log -> -exp(A_log), XEXR
value = _kda_a_log_target_value(raw)
elif len(targets) == 2:
value = _residual_target_value(raw, target_index)
else:
value = raw
runtime_name = _runtime_name(checkpoint_name, quantized)
if runtime_name in emitted:
raise ValueError(
f"duplicate Kimi-K3 target parameter: {runtime_name}"
)
if quantized:
# %% qweight_type, BILF R HLE LR BEURD|FEL qweight
type_name = runtime_name.removesuffix("gweight") + "qweight_type"
if type_name in emitted:
raise ValueError(
f'"duplicate Kimi-K3 target parameter: {type_name}"
)
emitted.add(type_name)
yield type_name, torch.tensor(
int(tensor.tensor_type), dtype=torch.uint8
)

emitted.add(runtime_name)



yield runtime_name, value

R A
Review BOWKREEFE 6 NER:

1. Kimi-K3 B checkpoint BJ#E config #23&2: BBuf #8 4B A moonshotai/Kimi-K3 TE
model_type & kimi_k3, kimi_linear R HILE#RE text_config, YRIRESLHIZRSMEHE
&, beyondHIM 7&F1Z% loader RiiE % vision ERFILEEN GGUF, EX
checkpoint £ auto/safetensors B42, Fefhtkizn .

2. attn_residual SM120 1458 Ri#k%: BBuf 2B major >= 10 BMEEIRAIASL PR 3
B E, beyondHIM XA major >= 10 and major = 12 3#8zE #35361,

3. gguf.py shard HEFEEZMFTAE GGUF &= : BBuf 38 IB#Y pass-through 1T AMRE L
KER, QKV R& {q.k} WmEESEERE, BIFLHEVFRIE, beyondHIM EZAE
A (Qwen. Llama &) EBEELHEBEMHEEZREREER PR,

4. —-load-format expert_pack SRR E: BBuf IAAZ flag BT ET/E, BIXAAH
choices #BHRAE  post init BERE, beyondHIM XRAEE: BaNBEIESRTH
—RMEREIREE,

5. verify_pack_sha256 BRIAMEAR—3K: BBuf F8H Kimi BRIA False. DeepSeek BKIA True
HWA—3K, B pack MFESRIAERER, beyondHIM ¥ ERHFKANBEARE, B
RHUTEMAREE (manifest. pack A/ header. identity digests. entries. X&),
KAl SHA-256. X#t payload) o

6. ThE B XRS5 ESMEIR : merrymercy 3K tools/expert_pack FEEMEATIE B X;
cyxlily #§ 4 merge main BHESMEIER T #32166 89 XPU MHC dispatch, & #36803 k&

« Kimi-K3 'BE# checkpoint B4#RE text_config 4 (correctness): beyondHIM &&
loader RE[E % vision ERIFILHEMN GGUF, BEA checkpoint £ auto/safetensors &
RERRARZZ2 % ; PR body A RRBARXZIFIAMR Kimi-K3,

« attn_residual SM120 #8374 (design): beyondHJM B A major >= 10 and
major |= 12 I#FH A #35361 %M, EEE BRIFS PR 19 Cl RN,

« gguf.py shard HEFFEE R A GGUF A (correctness): beyondHIJM 7 Qwen.
Llama & %A EIIE LI S5 EREE R, AAEESE expert_pack BAEXTREER PR,

« —load-format expert_pack B2 shEAZ 554888 (design): beyondHIM X FREFAIE: B35
NEES / BITR~. Ba1E2HA CUDA graph 5 shared-expert fusion, FHMUBNRE
BIRCIRFTAE R RN

« verify_pack_sha256 BRIMEFR—ERES2EREKA (security): beyondHIM ELESH#
H serving BE, BHMPUTEMRIES R payload RE, £ sha256 RrENHALKIERE

o FIRERMER 20-token BIRIT fallback 5 1/0 iR,

- tools/expert_pack Ti/E B XKN#& (style): MEIFRIFRAIHBLER, PR EXE, FEEA
JEHIAL PR B R E,

« XPU MHC dispatch #Z S ER (correctness): B3t #36803 k& ; ZEMHHKAK PR &
WM merge BYETRAER,



R 5 B

- QF&:

1. £F GGUF BZEVANFE: python/sglang/srt/layers/quantization/gguf.py #Frig#
_ordered_gguf_shard_ids 382 RI#Y pass-through BRARE LK, EmFTAEA GGUF
MEBBER, FEBEE Qwen/Llama IREAE, BEET BBuf EIFLMILEYT,

2. XPU B&12ESMER . python/sglang/srt/models/deepseek_v4.py #E merge main B E
IRY #32166 B89 XPU MHC dispatch, #BARX PR &l merge BHE silent revert X [&
. B #36803 1RA,

3. BEMRERASEX: Kimi BB RBEHRES 6 A payload i, 28
Sha256 RIS serving BLE ; pack ##BRIMIA = REIXAEIEIER L fallback_count F
=B,

4. FEEYE: direct_io {&K# 0s.O_DIRECT, MXFP4 kernel 5 TileLang indexer @]
SM120 (RTX 5090) ¥iE; FEXFFEXRECENEIR GGUF REEMTEEN,

5. ¥RERIESRK : BBuf BABAIEH K3 #k3ER B FE =74 abliterated Q2_K GGUF, "
matched exactly" Z2ELL; PR T GSM8K Eir e E 3k3E 2 12,

6. FhESMERERHE M : Kimi 38 A0 pack %9 1.814 TiB, &K 4 TB SSD;
decode MEEZERMEREGOTERE SSD %, LHLZEARRIE. - ¥WH: AP
fMl: &B& RTX 5090, NVMe SSD (3ZIX 4 TB) 5 32 GB host RAM, BEXRBHE
8-45 2 5rMIEE pack; X EZ#F PR ZIBAKIA/ NN EI GGUF #i A\ (DeepSeek MXFP4 BXC
. Kimi Q2_K/Q3_K 38 k) , HEENZTARLERITTEE. A%AMN: LA 8300
TRAG, 46 N, #FE—F A load format SXr TEEEE XK, ML, EMLE.
CUDA kernel 5# & X4 % & Bk5h, BBAM: EBRXEA (header/index/manifest/invent
ory) HIMRAE# G HE gguf.py ITHARMNTEREAEY,; Cl FEEE pack ME. BT
BEFS MXFP4 kernel BWEVINHR, - RFetrit: #F GGUF BEZTAZNL , 8R4
BRERIE (GSM8K) , XPU dispatch BAMEIR |, & / BH4E4E (O_DIRECT.
SM120) , REIERALY AR

PRINeZS

« PR #35361 attn_residual SM120 TMA gate 3B £ : review & BBuf Z XKL
attn_residual E3mEiFEE, /EEREMAIZEMY PR ((REEHHAWELT)

« PR #36803 &£ XPU MHC dispatch: Issue i cyxlily & A& PR merge main BE4Sh
ER 7 Zshrext eARAS, | PR RE,

« PR #32166 XPU MHC dispatch BI85 : & PR B/MEERARSL PR, WBAK PR 5
main EMEHBELE silent revert K&,



