Slime

E (o) Agentic RL BIRAE MoE VI ZxHE2E

SGLang RL / Ant AQ FIRA

github.com/THUDM/slime



OVERVIEW

REN A

1

PART 3 PART 4

MBENI"EI"BENIaF" &S AR RH X

Mismatch [a]g2 - IS - True On-Policy - R3 - {15 Speculative Decoding - TODO - Roadmap

PART 1 PART 2
ERBR T IRITEE E[E Agentic RL BYigit
SGLang-native Z2#4 - Server-based Rollout HENX Rollout - Z% 3 H - Agent Framework



EZ I 518

An SGLang-Native Post-Training Framework for RL Scaling
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Slime #&/ICVMgiTB R

Versatile Performant

SEL A EHIA Rollout 3£0 SGLang [RAHIREERY

Colocated / Decoupled Z}& Megatron-LM JR41)I| ZREE AL

B / B35k EHITRIES R

®E BETD

BB 15 Qwen3 - DeepSeek V3/R1 - GLM-4/4.5 - Kimi K2 - Llama 3

RL 8)% GRPO - PPO - GSPO - Reinforce++ - On-policy Distillation

FATIRE JIIZk: TP/SP/PP/CP/EP/ETP | #I2: TP/DP Attention/EP+DeepEP

rarE BF16 + FP8 Rollout - FP8 + FP8 - INT4 QAT

Maintainable
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Server-based Rollout

"A prevailing misconception within the RL community is the need for separate frameworks for different tasks... no one forks

PyTorch just for a new dataloader.”
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Engine-Based Rollout

MEZR B EIE R S | &

5 Agent Framework A= 81F
ZIRTFE XARMR

MEZRFES, YELAJRIZfIE

Server-Based Rollout (Slime)

[250 SGLang Server, HTTP API X H
KA FH A OpenAl-compatible AP
FEIANBENZE, HHERE

—-debug-rollout-only JHIZIFL
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Reasoning Task —> Agentic Task
B4 Rollout %% Rollout

* BRIESHEISE (TE. APl K1B#1T38) ZHRE
°* Z#i5| )\ Agent Framework / Agent Infra
* ZiOBlEE: +AFERESRIRIT R AL B il ST 5 S MESS?

Slime MEE: AFURER, MERMHAEHIEO, ILAFEANBCSNEE



BiEX Rollout #%[]

A[E) Agent ESHVEREIETIRAIGEERE X, Slime KERERGHF:

N generate rollout(
. 1 SGLang URL m}: EZE'X YR + 2 -
Slime 258 — + Dataset ] - Rollout 123§ ~ A + R e

rollout id,

*

19+ ATESIEOBEE 2 RE: ’

evaluation=
;;ﬁcl:l Fﬁﬁ ) —> RolloutFnTrainOutput:
--rollout-function-path ZHRE rollout £ RZ4E
--custom-generate-function- NEBRETE (RAG/tool-
path use)
--custom-rm-path BEMXXRitE
—-custom-tis-function-path B X Importance Sampling
—-custom-loss-function-path B & XI5 R £7
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12 — 242 Rollout & Multi Agent Training

R/ SRR LI B EA X!

* EREAEAX DRSS 2 ——XF{XIE rollout
function AERZ%E

* APBZRRREM token FFIHHE, [EHMIgE
loss _mask B[]

* FZE/Agentic 1=, HFEFERE PD
Disaggregation (Prefill-Decode 78), LM
Prefill B4 8E

Multi Agent Training

15 ] AQ Team — MrIX

e Z Agent £B5 SGLang Server X H 4 B
o AR EEER reward BEHAN
e BHE reward TG IRERELS EFH

Agent Framework RL

o INA Agent {EZ2E T OpenAl Base URL, 5 Slime XAMIE
* B strands-agents SR, FIEBE(E(AESR


https://aq-medai.github.io/MrlX/
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Mismatch [o]Ei =

Agentic RL 5| \7M3E observation (T ERiR[EE. FiE/RM), £ mismatch &

Retokenization Mismatch

SR EPRNARERBSEN token [FHIR—

BRI MR IR 7 BRI

Training-Inference Mismatch

SGLang % BRI ZR 5 %5 # Megatron/FSDP i BRI ZR 5

MEEE, FEAIREEZRR.

=RHERE:

REA FERE
BF A HREE

batch size / tile size 4~[@

HEXRBER

BF16 i)l|Z + FP8 EIE

it

MoE EXZER% _
IRERRER

Slime HYRE R RIEF%E:

1. Importance Sampling 2. True On-Policy 3. KIBES—

4. Routing Replay
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Retokenization Mismatch — SlimeRouter Radix-tree Cache

SlimeRouter FEIRFZE X AIER, BENZETF token IDs, SEFREZRIB mismatch,
SlimeRouter vs SGLang Gateway
G 2& text-based 153K, tokenize FHIGH1 7 (text, token IDs, logprobs, loss masks) AN ZRH]

27 key 17 A radix tree

SlimeRouter SGLang
Q EKBIEIH S A% token BBl (3215 GRPO S THZ=HI4E) GW
© rollout £RE  /retrieve from text EEEH token FEF + 37 metadata SCH Python/FastAPl  Rust
Q EEEIETET S, BHREER \ B
®it Passthrough
schema
R3 &% X
Radix
Cache X
= IHLb
IE|"_i|_FJb _
I H
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Importance Sampling (IS) —

MEEZEFD mismatch 33| ZRF&E AR,

ERBERH:

%lﬁ E%ﬁ#

’ Z:lﬁ_l IS .I-I-g*ﬁg Token level - SequenCe level - def compute mis weights with cp(

Geometry level

* FEEEFRR: REINER - #HEEE
Slime B9igit:

° $2{H training logp. inference logp SR

* AF B --custom-tis-function-path jEA

BENX IS &)
NE --use-tis 1#{H# Truncated IS FFEENH

train_ logp,

inference logp,

loss mask,

return weighted loss

B FEIY --custom-pg-loss-reducer-function-path HEX pg_loss 1345 (U0

Dr.GRPO) ,
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True On-Policy — EFZX15F, B/ REEF—

S REEREMNER, sESMAGEEMEINT

Dense Model

SGLang Deterministic Rollout + FSDP Backend
— BFRHEIE/RE—3X, bitwise reproducibility

VLM

True On-Policy with Qwen3-VL on FSDP
— YIFES T REMURIESKE

training engine #[ inference engine?

SECE

--sglang-enable-deterministic-inference

--sglang-attention-backend flashinfer

——deterministic-mode

NCCL_ALGO=Ring
NVTE ALLOW NONDETERMINISTIC ALGO=0
CUBLAS WORKSPACE CONFIG=:4096:8

FTHENE flash_attn_3, IIEA: Z/KIBITHE log prob T2 —34,
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RIEES— — FP8 / INT4 QAT 7%

VEERHERREBE, MEES—BEHEM mismatch, MoE #l{&E#l A, BF16+FP8 ZF RS .

Ve
&3 1: FP8 Rollout + BF16 Train

convert hf to fp8.py
Block size 128x128
%8 --hf-checkpoint  E[F]

=&
Moonlight-16B-A3B
Qwen3-30B-A3B

Qwen3-235B-A22B

Kimi-K2-Thinking

N

&3 2: FP8 Rollout + FP8 Train

—--fp8-format e4m3 --fp8-recipe

blockwise

TransformerEngine FP8 GEMM
embedding/Im_head RIF[RIEE

INT4 QAT 7
run-moonlight-16B-A3B-int4.sh
run-qwen3-30B-A3B-int4.sh

run-qwen3-235B-A22B-int4.sh

run-kimi-k2-Thinking-int4.sh

/

f=3{ 3: INT4 QAT

STE fake quantization
group_size: Qwen3=128, K2=32
INT4 2 ARIEIRF throughput

AR
Bl

8 nodes

32 nodes
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Rollout Routing Replay (R3) — MoE £ 5%

RIS {ER S HIEN T2 ERIE RIRHIRR . DeepSeek 3.2 FIIIZER T %A,

SGLang #38 SlimeRouter
IR E token 1E{% meta_info
BUEEIEZR ID .routed_experts

SGLang {l|5C¥ :
¢ —--enable-return-routed-experts

RoutedExpertsCapturer 31#H3X topk_ids

* JR[EI3E [seq len-1, num layers, top k]

Slime Il
fill_routing_replay()

Replay £ I&H

Ffh Routing Replay &3 :

--use-routing-
replay

--use-rollout-
routing-replay

True On-Policy
— [ on MoE ! ]

iER

BiM@)-f2[@—E (ANMKE rollout
EIE)

R3: {# A rollout BEHAENIE (F

SlimeRouter)
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Speculative Decoding in RL - Roadmap
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Speculative Decoding in RL

Draft model RIE4 B R 1% token, target model #tEIGIE, X<iBIFET: Online SFT for
Draft Model,

* RL iJllZxHR draft/target %025 — UEBRIT R T
* Slime < #H)lIZxR[EL EFT MTP layers
* Accepted length 457K F, KHEIKEIRE

~35%  ~14% 25%

)45 Spec vs INFF |45 Spec vs &L R FIAE
JZ Spec Spec

EESH:

--sglang-speculative-algorithm EAGLE

--sglang-speculative-num-steps 3

--sglang-speculative-eagle-topk 1

--sglang-speculative-num-draft-tokens 4

—-mtp-num-layers 1
—-—enable-mtp-training

--mtp-loss-scaling-factor 0.2

EFT GLM-4.7. DeepSeek-V3/R1 %74 MTP layers FI&EHY,

SpecForge 37 draft model,

3755
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TODO & FRFEM %I

Agent {ll

Z(ESE RL G245
E75{E config {£i%
FEA[E task IRE
BRI R 1B AR

°* VLARL

Infra

* Slime Router for OpenAl Endpoint
* True On-Policy (MoE Model)

B A REEXREE:

AHE MoE S1i RL 2REE - BN ZRFINZIIER - PyTorch [RA 4R Eim bR T4
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Thanks!



