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PATHRE

« —AiE: BATH MoE EP MY &, AERBAM GPU ranks

- EDME: BB, LHXE ElasticEPStateManager JRZAHL. maybe_join_ep_ranks
A ARERE, UERHEFE (NIXL, EPLB. DP attention) EythEEH. EETE
YRIFERRERG (ZEFERE. 8REERS) , BVREEL PRWBE, RITLE
RILA #iE EP IRENHE—AMFHURSH T [,

THRES B

SGLang BRIEE EP #R¥M, A0 GPU EE2FILREE. EE0M AR EFER, PR &
FAEANEME EP rank R ENFILIBATRY B, FIRBRERE R Hap SR BT A B AR
%, W RFC #22788,

SRR

1. RSEHEE API B: 7 ElasticEPState F#13¢ effective_ep_size. pending_ep_size.
scale_phase S5 E, ElasticEPStateManager #ft begin_scale. request_scale.
try_admit_scale_ranks &4 7%, #3¥E HTTP A B POST /scale_elastic_ep (LT
entrypoints/elastic_ep.py) ¥ target B\ scheduler 8§ IPC #38; GET
/is_scaling_elastic_ep BB % AR

2. Rank RS £ R : BINER —-max-ep-size MBLEFX size, active_ranks FEER
slots B&, Joiner B3I/ register_scale_cohort ¥H BAx (ep_join_rank_offset +
tp_size) B A£F TCPStore, Primary ¥ maybe_join_ep_ranks # (A forward @A)
KMZETFFA joiner gb4%, ERAZNARA try_admit_scale_ranks 1%, Bl
_finalize_scale_up #5&EY B 5 #3a/TRHRES,

3. BIEFEEH: EREMRXPUT: on_scale BE NIXL FiEHEE (nixl.py) ;
_expand_eplb_metadata_for_scale ¥ & expert {L & 7t$k3E (expert_location.py) ;
update_dp_attention_post_scale #]#t DP Yk&E %] WORLD group (dp_attention.py) ;
add_elastic_workers & DataParallelController FE#T scheduler #f2 (
data_parallel_controller.py) o

4. MREEE: FHFI3RT|3MR test_elastic_scale.py ({Eil% GPU ¥ E3ZE) ;
server_args.py #13% —elastic-ep-join-mode. --ep-join-rank-offset £5%k; BERA
elastic_ep_rejoin ¥ *x A,



R

« python/sglang/srt/model_executor/model_runner.py (&3 R 1T ; 25| source;

E A data-contract; 5 _initialize_elastic_ep_joiner,
_expand_eplb_metadata_for_scale, _elastic_global_rank, _report_elastic_scale_failure)
DB, AT joiner AHAILAR scale-up £ REA, FTIE
_initialize_elastic_ep_joiner. maybe_join_ep_ranks. _finalize_scale_up 7%, Z¥ &
E’RHALD,

« python/sglang/srt/elastic_ep/elastic_ep.py (3R 3Pt EP &3 23| source; KR
dependency-wiring; 5 register_scale_cohort, get_scale_cohort_target,
_init_joiner_state, request_scale) : 3 EP RABIEEMLL, EXT scale JRESHL.
cohort JEA / i, AR lifecycle FBh R %R, #TH register_scale_cohort. begin_scale.
request_scale %,

- python/sglang/srt/managers/data_parallel_controller.py (#i3k $3EHITIZH| L ; 25|
source; ER entrypoint; &5 add_elastic_workers, _refresh_active_workers,
_joiner_local_tp_span, _joiner_slot_offset) : #ZIBFHATIEHIZE, &I worker HiEF 7
D&, ¥ add_elastic_workers. _refresh_active_workers, X3FizfTH3E A
scheduler 32,

X5 register_scale_cohort, get_scale_cohort_target,
ElasticEPStateManager.begin_scale, ElasticEPStateManager.request_scale,
ElasticEPStateManager.try_admit_scale_ranks, ElasticEPStateManager.commit_scale,
ElasticEPStateManager._init_joiner_state, ModelRunner._initialize_elastic_ep_joiner,
ModelRunner.maybe_join_ep_ranks, ModelRunner._finalize_scale_up,
ModelRunner._expand_eplb_metadata_for_scale,
DataParallelController.add_elastic_workers, DataParallelController._refresh_active_work
ers, Scheduler.handle_scale_elastic_ep, Scheduler._maybe_namespace_elastic_radix_ca
che, NixITokenDispatcher.on_scale, NixlITokenDispatcher._connect_ranks,
NixITokenDispatcher._update_connections, ExpertLocationMetadata.init_trivial,
append_trivial_expert_slots, set_global_expert_location_metadata,
update_dp_attention_post_scale, world_dp_gather_enabled

RPERAD B

python/sglang/srt/model_executor/model_runner.py

oo thiRE, i joiner ¥ bFn scale-up £ A, I initialize_elastic_ep_joiner.
maybe_join_ep_ranks. _finalize_scale_up &A%, EIRIEXHAO,

LT A maybe join_ep ranks #a _finalize_scale_up BRI 4R

def maybe_join_ep_ranks(self) -> None:
"R forward A, KRMETHFRRZHN scale-up, "
inst = ElasticEPStateManager.instance()
if inst is None or not inst.is_scaling():
return

# WRE pending_size 3 None B %A joiner JEMtitia]#8 it



if inst.pending_ep_size is not None:
elapsed = time.monotonic() - inst.pending_since
timeout = getattr(self.server_args, "elastic_ep_scale_timeout", 600)
if elapsed > timeout:
# AETHE N A EAREIE (TODO: 54 PR BCA allreduce)
self._report_elastic_scale_failure("timeout")
return

# 33X TCPStore &% cohort B &b

cohort_target = get_scale_cohort_target(inst.ep_join_rank_offset)

if cohort_target is None or cohort_target < inst.pending_ep_size:
return # joiner FARIEM

# ZRBI Mooncake EAFT ranks
if not try_admit_scale_ranks(inst.pending_ep_size):
return

# 3K scale-up: E#FH NIXL. EPLB. DP attention. DataParallelController
self._finalize_scale_up()

def finalize_scale_up(self) -> None:
"RATIRSHE R, 3 EP R/NAERR, "
inst = ElasticEPStateManager.instance()
old_size = inst.effective_ep_size
new_size = inst.pending_ep_size

#1. 3B expert (LB TR

self._expand_eplb_metadata_for_scale(old_size, new_size)

# 2. 3BE0 NIXL 3=E3#T ranks
if self.server_args.moe_a2a_backend == "nixI":
Nix|TokenDispatcher.on_scale(old_size, new_size)

# 3. B# DP attention /4
update_dp_attention_post_scale(new_size, self.dcp_rank)

# 4. 3%5E DataParallelController F#)#r worker

dp_controller = get_dp_controller()

if dp_controller is not None:
slot_offset = self.server_args.ep_join_rank_offset
slot_count = new_size - old_size
dp_controller.add_elastic_workers(slot_offset, slot_count)

# 5. BRRS
inst.commit_scale(new_size)

# 6. EE tree cache #p& & d]
self._invalidate_radix_cache_namespace()



AR ERREAEFNEREGNZERE, EEETESHRAN,
python/sglang/srt/elastic_ep/elastic_ep.py

B EP RSEIEB/ZL, EXT scale RAESHL. cohort 7FM / Bifl. MUK lifecycle 3HBH&
%, #F3E register_scale_cohort. begin_scale. request_scale %,

AR A ElasticEPState T3S EAR _init_joiner_state Z4§:

@dataclass
class ElasticEPState:
active_ranks: Optional[torch.Tensor]
last_active_ranks: Optional[torch.Tensor]
active_ranks_cpu: Optional[torch.Tensor]
# — scale-up ¥MFE —
effective_ep_size: int = 0 # YRIMEAE EP AN
pending_ep_size: Optional[int] = None # F#EX B B4R EP X/
scale_phase: str = "idle" # JRSHLM B
last_error: Optional[str] = None
pending_since: Optional[float] = None
original_ep_size: int = 0 # launch B EP K/
has_scaled: bool = False
ep_join_rank_offset: int = 0 # joiner E4JE rank 2|8 ¥ By1R#%

def reset(self):
if self.active_ranks is not None:
# T slots 1&%F inactive AR} ranks A
self.active_ranks.zero ()
self.active_ranks(: self.effective_ep_size] = 1
self.snapshot_active_to_last()
self.sync_active_to_cpul()

class ElasticEPStateManager:

@classmethod
def _init_joiner_state(cls, inst: ElasticEPState, server_args: ServerArgs) -> None:
" IHAMY joiner rank BORAGS, "
global_rank = torch.distributed.get_rank()
inst.active_ranks.zero ()
inst.active_ranks[global_rank] = 1
inst.snapshot_active_to_last()
inst.sync_active_to_cpul()

if server_args.ep_join_mode == "scale":
# scale X : joiner BIAR EP K/NETF offset + At TP K/
inst.effective_ep_size = (
server_args.ep_join_rank_offset + server_args.tp_size

)

inst.original_ep_size = (



server_args.elastic_ep_initial_size or server_args.ep_join_rank_offset

)

inst.has_scaled = True

else:
# L3 recovery B
world_size = torch.distributed.get_world_size()
inst.effective_ep_size = world_size
inst.original_ep_size = world_size

python/sglang/srt/managers/data_parallel_controller.py

FAREFATIERIES, BIE worker BUEfA D4, H3E add_elastic_workers,
_refresh_active_workers, XFFETATHIGH scheduler 372,

LT A add_elastic_workers SZ31,:

defadd_elastic_workers(self, slot_offset: int, slot_count: int): """ &M 4EE 89 worker
slot SEE, " end = slot_offset + slot_count if end > self.max_dp_size: raise
ValueError( f"[Elastic EP] add_elastic_workers: slot_offset={slot_offset}+ "
f"slot_count={slot_count}exceeds max_dp_size={self.max_dp_size}. "
f'"Restart with a larger --max-ep-size." ) for slot in range(slot_offset, end):
self.dp_active[slot] = True self.status[slot] = True # A FEEHIR worker
socket EEAN AL ETRIZE if self.workers[slot] is None: # SZFr worker #12
T launch BFEZB5), XEBERZBBUEHEE self.workers[slot] =
self._make_worker_socket(slot) self._refresh_active_workers() logger.debug(
"[Elastic EP][DPC] activated workers: slots%d..%d, active_workers=%s",
slot_offset, end -1, self. active_workers, ) E&E: LERHE
_finalize_scale_up ® 8 model_runner J8/H, H{RAE DP KA|FEMH L BAHRE,

T X AL

« ishandhanani 8 joiner BArdE APl iERK—3: EMAMAE EP=4, A TP=2 &y
joiner #AZE EP=6, 1B API & new_ep_size=5 %K%, zackyoray EfEE: &
handle_scale_elastic_ep F Xtk cohort MY target 5IiEKIE, F—KNIEL,

« ishandhanani #§ & NIXL combine B2&E A sync_active_to_cpu ERMRERYT: X&
5|\ GPU—CPU Rl#, zackyoray #&TZEA, &K RE mask T (forward &R
i) B CPU B4,

« ch-wan 8B E& T forward ARARY BAEZ7: maybe_join_ep_ranks R forward B42
FHAT, FEELIERN joiners KITEAKIRR . zackyoray INAXERITIRE], TEL
PR & scheduler B4R FIREY,

« ch-wan 3 HEBRRKIEEFRMTRES KD & rank RHBIKABE, REZD N —I0R H
B —ERMAPREL collective H, zackyoray ZAIEK A EMRBER#|E (Eid WORLD
CPU group allreduce) »

« ch-wan #8§ 4 post-scale GF— rank &S HIFLE : EA has_scaled A true B
is_scaling() ¥|E A true, X forward #4& raise RuntlmeErroro zackyoray BR AT X
—RERFANRSEE



« UNIDY2002 ffi&& world_dp_gather _enabled() o enable_joiner_all _gather() BfEsE M
zackyoray B EHNEKT 21,
« gemini-code-assist[bot] 381 model_runner /> enable_elastic_ep BM: 1BiZzEMHEHSZ
E __init PAIKRE (self.enable_elastic_ep = server_args.elastic_ep_backend is not
None) , RBiziRo
« Joiner target 5§ API 155K —3K (correctness): zackyoray 158K
handle_scale_elastic_ep FEFF4EIKRTELER cohort SEMEY target 5iEKAE, R~—FKN|
L,

« NIXL combine B2 E GPU R} S MEEEYT (performance): zackyoray #F T
combine RN, KA RE forward £REF (mask ZfLE) EH CPU B4,

. ZEBTIERNY BAERN (correctness): zackyoray ZIAX BFR&|, itXIEEL PR M
scheduler EH4EIRIR ],

. ABERRIEEMRME T RE SIS (correctness): zackyoray AEB N EMBRAE (GRiT
WORLD CPU group allreduce)

. Post-scale #ERE R Z X FHBREERRT (correctness): zackyoray BRAIBTE— RiE R H
BRSHE, TR,

- world_dp_gather_enabled %#Bh R bEM (design): zackyoray RIEHNEKZLE, Bk
LEENECE S

« model_runner.enable_elastic_ep BMiR¥#| (correctness): zackyoray 18 HiZEMHETE

__init__ T BRE (self.enable_elastic_ep = server_args.elastic_ep_backend is not
None) , BixiR,

R 5 B

o A

. REBRYREW (High) : maybe_join_ep_ranks RERIMBZIIT, & U1 IERN 4
IR KK R LWALIE, joiners FIaEARRY, FH/E4L PR £ scheduler EH41EIFF E5hiE
#,

- BEORFEIEEAERME (Medium) : YEIE rank 2 ETF time.monotonic H|EABEtIHIE H
, WTRESERERA rank BLEPUTTERSRE, 51K collectives b8, BEITRIERAEIR
allreduce,

« post-scale (RE KX FF (Medium) : ¥ REZEHA rank &, is_scaling #F43RE
true BiREE, TIEMBERIEIT,. TG4 PR,

- BEEIRINRE] (Low) : YREMXEKIF dp_size == tp_size B attn_cp_size == 1 89363k,
XA H B

- HEERFE (BZAR) : NIXL combine BREIIANEE GPU E¥, BEFR. EMERIE
fa7s TPOT,

AP RESBSYT BN, TEERTMMTERIR, BEESHRAN, EYEXEFY
B (scale-up) , AXF#FUk%E (scale-down) ,



« A% ¥ elastic_ep_scale_timeout. ep_join_mode ZEEM; ElasticEPState ¥k3E
M E ZERA; BREFEIE IPC 4B ER ElasticScaleUpdateReqs

- HRN: WAARS|E PR, EE&AETKRE. HmINE. BaIREF., REERK (+2547 17)
, EAFH review JRSHLIEF M,

« REEFRIT: BEHY REN |, BRRFIEEARM | post-scale KERTA , HEIRFMNRHE
(dp_size==tp_size)

K ERRK L

« PR #22788 [RFC] Elastic EP Scale: 4~ PR 5Z¥iZ RFC 8 scale-up &4, ZX T shtlfo
BAREEM

« PR #15771 Elastic EP rank recovery: 12t Eali#M EP M EHLE| (active_ranks.
join_process_groups) , A~ PR E AEMERY E scale-up.

« PR #30535 [hicache]: add mamba_io_kernel: 54 PR T HEBEMRMLRXF, B[R Ki¥E EP
AP HRERAL,

« PR #31380 [Spec] Consolidate the verify step into

eagle_worker_common.run_eagle_verify: 57 PR BAREhEEL (speculative decoding
vs elastic EP) , 1B model_runner & X445, &HNEWMA,



