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» ACK LLM Serving Stack — T F~=HiEAERELLMIERRSS VDD 6™

¢85, | 460« | *346.

Cold start latency 643 %, Avg TPOT 15 GoodPut, TPOP < 30ms LLM?EEEIVE&?E:E
RoleBasedGroup (RBG)
Al HEB R % — + K8s native APIl, iF—NaEENZHRoleBE
FIRCE, EE, ERs o HEFREHHIVEELEM: PD 9E, PP/TP/EPHIT
-_—_— " ] « F&ZA vLLM/SGLang+Mooncake, Dynamo. lim-d &
! =R I .
i Qwen, Deepseek, GPT-oss, ... : L;’EA*%E’%X@M
1 = _

: = : st S e
i REG ﬁ%ﬁfg ii%ymem E_ o . Z—IiEFR: TTFT, TPOT, Thoughput, Request Rate,
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I B T RoNEH aE SEME{eR4E BE 1 Dif '
: SRR, S—igiE, FINRT Restart Policy HPA/KEDA/rKPA/PIanne gang/iEHNEAN ! ;é\ Eﬁ]ﬂﬂﬁ
I B e ’ e, « FluidpHmINEF RAEEITUAGE S, INERIEBLINE85%LA L

BB RIS 1T/ HoRErEnE A 57 KVCache & B — o

TR RN ERE
Gateway API with Inference Extension
« 37¥% LoRA Adapter. PrefixCache Aware, Waiting

CPU/GPU OSS/CPFS RDMA — request num. Model PriorityZs ISR IR AR
- SEBRARRKE KBS

@ ACK Kubernetes &8

EHTFFE PD 98755, Qwen3-32B 7£ 8 & GPU #1281if, Goodput $2F+ 3.46 £& (Ba-K&N 370.06 Token/s $2FHE 1283.27 Token/s) , 4 TPOT T 60% (66.81ms TPEFI27ms)
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» LLMIEIEZEE R NiDD &'

> Prefill (Fugze) — IRAFRIRRFIER
MR #EIHAIPromptEIZERE— 1 TokenRITE Prefile-Decode—{&

> Decode (##3) - FFEEMER (FEH1)
HERE_MNokenZEIRE— N TokengUid 2
BASC{) B2Pod EA3L{5) %Pod

LeaderWorkerSet (LWS)
Deployment / StatefulSet

I Pod Pod Pod
Worke
(Leader) (Worker) (ke (Worker)
' [eru] [epu ]
£ (TP=1) £+

B (TP=2)
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Prefill-Decode &

(EASLH)
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Scheduler

vLLM

l a. Send Request

l a. Send Request

Proxy API Server
d. Forward Req to decode
(max_token=origin_max_token) b. Route req to prefill

b. Forward Req to prefill
(max_token=1)

prefill server

VLLM prefill vLLM decode

Create Sender|

c. Send KVCache e. Recv KVCache Send KVCache

e. Forward Model(max_token=1)

vLLM

l a. Send Request

Fronted API Server

Processor ( routing )

b. Route req to decode b. Route Request

Prefill Pool
prefill prefill
worker worker

Decode Pool
c. prefill remote
viim
worker

d. prefill
decode server

) . viim prefill prefill
d. Create Receiver & pre-allocation worker

f. Recv KVCache

( ) [

e. Send KVCache

vLLM SGLang
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>ZOER: GRS IRET AR ENREHEER "Site+ BNG+RER" =ZBFER, FERZEHPC
RS HES.

- RIEARTREN

. PD/ES. AFSES. MooncakeZZRHRIEIE(
o EEEEURk:

4 EKERGPU/RDMAIRINERNME, TTFT/TPOTEK™%]

o« ZHHFRFIRIKER -

- @ Prefill-DecodeZELbHlinE, BIFFMRATIEREL
o FHEBFNPTEBEER
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» RoleBasedGroup (RBG) N\iDD &'

apiVersion: workloads.x~k8s.1o/vlalphal

+ RBG - M Roleflyskd, RolelAIfHENMF, HERIGA— NI S
o ﬁﬁ\RoleEJUjﬂ%/y%W, @iﬂﬂl«iﬁ%POdE}ZyPod (TP, 3 metadata:

EPF£4T) , RolemJ LS EEHESTSEILWSSEE : o Pe=G22999
«  FAFKubernetes&EEfH, EPEFNEIELLMIEIRIRSSAVG mEHA 6

roles:

7 - name: scheduler

8 replicas: 1

9 template:

10 spec:

11 containers:

12 - name: scheduler
13

14
15 ~ name: prefill

16 replicas: 3

17 template:

18 spec:

19 containers:
20 - name: vilm
21
:)o‘
23 - name: decode
24 replicas: 2
25 template:
26 spec:
27 containers:
28 - name: vilm

29

FEAHFRUBFIER | HIBA ELHMEA



Z22f3i121t - RoleBasedGroup (RBG)

Deploy and Manage LLM Inference — RoleBasedGroup (RBG)

NDD

ZRBRERHE

- ETFAeREhiEt
° ROIe*lr_Eleu\j:réﬁ?é\'

« GangScheduling: all-or-nothing, #HB%E
IR ZEF AR,

o

Group Topo File

Sidecar
reconcile
S /.
Sidecar

RBG controller

ClusterEngineRuntimeProfile

register

Al Engine Runtime
Sidecar

Distributed Inference

sEFIRBGYRHEERE P D EEREHIL LMIEIEAR 55

F—LLMHER=1TRY

@ BIRSETIEIMSEIEN
& SREEIRAR
U s—aINUER s

roles:
- name: sglang
restartPolicy: None | Recreate RBGOnPodRestart | Recreate RolelnstanceOnPodRe start

Restart a failed Pod or Restart a Role instance or Restart whole RBG based on
restartPalicy

ml:"_‘l e I el
I B I e

Pod/container
restarted
events for the

BExEX restartPolicy: Recreate Entire Role, Restart Entire Group, or
Manual Control.

apiVersion: workloads.x-k8s.io/v1alphal
kind: RoleBasedGroup
metadata:
name: sglang
spec:
roles:
- name: worker
replicas: 2
template:
spec:
containers:
- name: sglang
image: Imsysorg/sglang: latest
command:
- python
--m
- sglang.launch_server
- --model-path
- meta-llama/Meta-Llama-3.1-8B-
Instruct
- --dist-init-addr
- $(GROUP_NAME)-$(ROLE_NAME)-
0:5000
- --nnodes
-2
- --node-rank
- $(ROLE_INDEX)
- __tp
- "2" # Size of Tensor Parallelism
- --trust-remote-code

FE8IEA+HEEFIE
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» 1ZI>8E17- RoleBasedGroup (RBG)
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NDD

»>RBGESGLangtt XFFRRI—MERZAENE TIEa=IRITA TIFRE,
FHIEEER, ERzmenelE. fAE. A% MEER. RSRMSE

FAE/0.

SERERS A ems THIZERD

xtensive table oordination uto Discovery lacement lastic Scale

IEFR
CIE R NEIE2EIN JRAHEF2R IR &I
hE &
Al RAABEN RIS PEE A ARS5EAA
i ENEE
INBedE: https://github.com/sgl-project/rbg
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» RBGZ i & TE X BRIt

NDD

Ve )
S, ~ . . S N,
BRRIMR B TLRE X BEXABWKRMS HER EngineRuntimeR 7EEA
apiVersion: workloads.x-k8s.io/vlalphal roles: - name: prefill
kind: RoleBasedGroup — name: router replicas: 2
metadata: replicas: 1 templateRef: engine
name: sglang-pd-demo dependencies: ["prefill", "decode"] templatePatch:
Spec: workload: spec:
roleTemplate: apiVersion: apps/vl containers:
- name: engine kind: statefulset #Custom Defined — name: engine
template: template: command:
spec: spec: - .. —prefill
containers: containers: engineRuntimes:
— name: router — name: router — profileName: patio-runtime
command: command: - name: decode
= o replicas: 2
env: env: templateRef: engine
- name: DEMO_KEY image: router:latest templatePatch:
value: "demo_value” spec:
volumeMounts: containers:
— name: model — name: engine
mountPath: /model command:
volumes: - .. ——decode
- name: model engineRuntimes:
— profileName: patio-runtime
\_ J

2[]25
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» RBG LLMiI8iz{TAd (Engine Runtime) NiDD &'

SIS ISIE MRS, FRAVLLMAISGLang<HHHEES |2,
S2FLOR AERIRIRNZINEL SEDEL.
FERBGEBHRIMERIEHRSES 1ZEM8zL (FIROVLLM, SGLang. Dynamo) .

Scheduler

> Group Topo File
Al Engine Runtime
Sidecar

reconcile
B Prefill

-

RBG controller

(I
\

register

<
: ; . Al Engine Runtime
ClusterEngineRuntimeProfile Sidecar

.

=
4

>

Al Engine Runtime
Sidecar
. vy

Distributed Inference

BOEAFREFIES | HIBA EBHE P ™



RolefafMEEBEINEAN NiDD &'

apiVersion: workloads.x-k8s.io/v1alphat
kind: RoleBasedGroup
metadata:
name: sglang
spec:
roles:
- name: worker
replicas: 2
template:
spec:
containers:
- name: sglang
image: Imsysorg/sglang: latest

: nginx-cluster-0

- leader
- worker

RoleBasedGroup

: leader-0.nginx-cluster-0-leader

: worker-0.nginx-cluster-0-worker

: command:
‘. : 80 _
StatefulSet: prefill StatefulSet: decode i1 pyt h on
--m

- sglang.launch_server

P;ds P;ds Headless Service\n(prefill- Headless Service\n(decode- . é%{‘fl%\ - ——model—path
: e - meta-llama/Meta-Llama-3.1-8B-Instruct

ons. - —-dist-init-addr
- $(GROUP NAME)-$(ROLE NAME)-0:5000
ConfigMap: :mter-cmim Env: MY_RD'LE, ROLES_* M - ——nnod es_ -
-2
. GROUP_NAME - --node-rank
o eni - $(ROLE_INDEX)
: ROLE_INDEX - --tp
. 0 - "2" # Size of Tensor Parallelism
: ROLE_NAME - —-trust-remote-code
: prefill - --host
- "0.0.0.0"
BEER - --port
- " 80000"

SR ALREHTIES | AIBA ERHR T Mae . Nl



» Engine Runtime Profile

- REARHEES
- i ETEESHER

g: SGlang, vLLM, Mooncake, Dynamo

apiVersion: workloads.x-k8s.io/v1alphal .
kind: ClusterEngineRuntimeProfile Mooncake Runtime ~XHFE
metadata:
name: mooncake-runtime
spec:
volumes:
- emptyDir: {}
name: patio-group-config
containers:
- name: patio-runtime
image: registry-cn-hangzhou.ack.aliyuncs.com/dev/patio-runtime:v0.2.0
env:
- name: TOPO_TYPE
value: Mooncake
- name: TOPO_SERVER ROLE
value: scheduler

- name: prefill
engineRuntimes: iFFMooncake P worker
- profileName: mooncake-runtime
containers:
- name: patio-runtime
args:
- —-instance-info={"data":{"worker role":"prefill-only"}}
template:

F8EAHFAKTFIESR | HIBAl EBWH A

NDD

&
=5

apiVersion: workloads.x-k8s.io/v1alphat
kind: RoleBasedGroup
metadata:
name: sglang
spec:
roles:
- name: scheduler

engineRuntimes: , FRAESHINUYES scheduler
- profileName: mooncake-runtime

template:

volumeMounts:
- name: patio-group-config
mountPath: /etc/patio

- name: decode

engineRuntimes: _ iE¥AtMooncake D worker
- profileName: mooncake-runtime

containers:
- name: patio-runtime
args:
- --instance-info={"data":{"worker role":"decode-only"}}
template:

"

th

2025




» RBG {518 (RestartPolicy) NiDD g

Configurable restartPolicy: Recreate Entire Role, Restart Entire Group, or Manual Control.

roles:
- name: sglang
restartPolicy: None | RecreateRBGOnPodRestart | RecreateRolelnstanceOnPodRestart

Restart a failed Pod or Restart a Role instance or Restart whole RBG based on restartPolicy

| RoleBasedGroup :

: : Pod/container

: , : restarted events for
I Prefil ! the worker

i i

b ol |

FEAHFRUBFIER | HIBA ELHMEA



» RBG iZ5IE#i (RolloutStrategy) NiDD &'

o REIEFNITFEEzero downtimefJEELRBEXREFE., T LM HEERS NS, X—RREHFXE,
o RBG ZFRMMARERIECE S maxUnavailable #1 maxSurge,

Partition [Replicas [R-0 R-1 R-2 R-3 R-4 R-5 Note
Stagel |0 4 Before rolling update
Stage2 |4 6 K x| K %] b b Rolling update started
rolloutStrategy: Stage3 |2 6 m H b bx4 bx 2 Partition changes from 4 to 2
typ_e: ROllinQUpdat_e _ Staged |2 6 [X] E = =2 b Since the last Replica is not ready,
rollingUpdate Configuration: Partition will not change
maxUnavailable: 2 Stageb5 |0 6 =2 b = =2 Partition changes from 2 to O
maxSurge: 2
replicas: 4 Stage6 [0 b X 3
Stage7? b 3 Reclaim a Replica for the
accommodation of unready ones
Stage8 b Release another Replica
Stage9 Rolling update completed

Replica has been updated
E3 Replica hasn't been updated
2% Replicais in rolling update

F8EAHFRHBFIER | HEA EEHME ”/u\m ¥ @ — -



» RBG GangidE NDD &t

¢ Pending D,

- Gang RESREFI T{EREAITEEFE, AFsWall-or-nothingad i

Permn Wamng )

JAERES]. Gang EERERR IR RETIEEITH, 1 (nmm)

apiVersion: workloads.x-k8s.io/v1alpha ’ I ’ . ‘
kind: RoleBasedGroup " - ‘ =
metadata: Nodef Node2 Node3
name: nginx

spec:

podGroupPolicy:
kubeScheduling:

scheduleTimeoutSeconds: 120 / Schekuler \

# PodGroup CRD spec J Node1 Node2 Node3

apiVersion: scheduling.sigs.k8s.io/vlalphal
kind: PodGroup
metadata:

Rabes iine : MinMember EFRBGHEIpodsiZEY; ;F '

spec: —— 1 BALfERoleKBIE X EMRolefPodGroup

minMember: 3

| : L o e e e e e e e o e . e . e e — — — — — — — — — — — — —, —, ——, ——— - Scheduler
scheduleTimeoutSeconds: 10

# Add label “pod-group.scheduling.sigs.k8s.io/name” for pod ’ & 6 ’ (‘D - Py .

labels:
pod—group.scheduling.sigs.k8s.io/name: nginx

F8BMAHFAREFIES | HIBAl EEWH A




» RBG LLMfGaZ; isiE KRR N\DD §

2¥F K8s NameSpace, #EIESS. 1REE 3 ERNARIRSELR

Datasource prom-ca421d04493f844058d8fdbbd363d0df8 namespace default workload_name vlim-deepseek-r1 model_name /mnt/model/deepseek-r1

TTFT 1 TPOT & SLO 55z | EERSREIEHAEREERE

Time Per Output Token Latency ©
Token Throughput O

25s

1250
20s
1000
155 1
¥ i 1 T 7500
10s
S | / [ A\ \ [\ \ 5000 | 4 f—1 [\ [ 1 {1
) \ fed) [ o / \ ' ' \ ' 4 4 =TS

(s —eeeceescsscossoe e .s R 0 | | |

21:08 2110 2115 21:20 21:25 boeeed _apesl [ oeeees I oobeeeed N A I J

0 beeeed =B e A SSENSCSPS SOt L o Ll PSS ¢ R e SO SOF 80 SOROY » S gl BS0S2 S o B0, saolooes
- P2 P Ak P )i G0 P =230 P 2105 2110 2118 2120 2125
— Mean (viim-deepseek-ri-leader-0) — Prompt Tokens/Sec — Generation Tokens/Sec
Time To First Token Latency © I ming Request Rat
10 min =1 $2FEEEES = praan 30
6.67 min ,\ .......
g
/ { aeees e
o S\ |1
3.33 min |
coaaa | 7 o | / LA A N
'\\1!- ” y/ \B7
os Y JOUSS 4 = }
21:08 2110 2115 21:20 2125 0 4 - 1y is-wi

- P99 p - P95 1-leader-0) = P90 - P50 sl Cl il e L

— /mnt/model/deepseek-r1
= Average (viim-deepseek-ri-leader-0)

Pod-level 3 4REHRZR | PHLSERIGAE (MAKENRELRES)

Raquest Prompt Length

..............

100%

B SSLAIEE GPU ERERM LLM R 6eER, SS9 RIBNSHELS, EAEERRE, (RERSRERE, HHEmRIIGRHEESTE.
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» RBG SCHlsHE({MYs NDD &'

79 RoleZRBISChlHazsifit RBGScalingAdapter, 37 HPA, KEDA 8% KPAEZREMHBRGE 52, BalARE M RoleIEIAREL.
- HTFSLOIBFR, PDHE Fscheduler/plannerFitiging, mhAEEEPrefillfIDecode worker#ll, Bt iEIRLAE
- RERnE, MARBIY EEIAE

PodAutoScaler [CR] Replca Trend

source: decode-pods|

PodAutoScaler [CR]
source: prefill-pods

metrics: ttft_avg

metrics: tpot_avg

g :
R BSIER ti:rtg:et 1?::5
N L | T T LR R T PR T e strategy:
walting request num
running request E [ ......
num I [l 7/ |
l pas-controller ®@ === |\ 00T
« KV cache usage —
MetricsFetcher T e ey e e
percentage : ' L -
: e -HPA
e TTFT 1 . y Y « XYM SLO (TTFT, E2E Request Latency) ZX{{
: R i - 4 ScaleAlgorith -cronHPA
° TPOT 1 scale decision « Model-Level
Prefill Pod E °
f— ———
Fluid Model Cache ’° -

EEALREAKTIESR | BiA EBH R Y / /1"



»3:{5l: RBGERFEPDHE + EPHITIHIER, {iitQwen3-235Bf4EHDD G

Sample : Qwen3-235B Performance Optimization

apiVersion: workloads.x-k8s.io/vlalphal
kind: RoleBasedGroup
metadata:
name: qwen3-235b-sgl-pd
spec:
roles:
- name: scheduler
replicas: 1
dependencies: [ "decode", "prefill"
template:
spec:
containers:
- name: scheduler
image: lmsysorg/sglang:v@.4.10.post2-cul26
command :
- sh
-=c
= g
python3 -m sglang.srt.disaggregation.mini_lb
——prefill http://qwen3-235b-sgl-pd-prefill-0.qwen3-235b-sgl-pd-prefill: 8000
--decode http://qwen3-235b-sgl-pd-decode-0.qwen3-235b-sgl-pd-decode: 8000
--prefill-bootstrap-ports 34000 --host 0.0.0.0 —-port 8000

requests

Baseline vs EP+PD-disagg ITL(ms)

N\ 2250
. og Service 2000
1750
1500

Router 1250

TPOT

1000
750

500

DecodeWorker
(TP=8,DP=8,EP=8)

PrefillWorker

(TP=4,DP=4,EP=4) Transfer KVCache

Mooncake

- name: prefill
replicas: 1
template:
spec:
containers:
- name: sglang-prefill
image: lmsysorg/sglang:v@.4.10.post2-cul26
command :
e
python3 -m sglang.launch_server ——model-path /models/Qwen3-235B-A22B-FP8
——port 8000 —-host $(POD_IP) --cuda-graph bs 128 —-chunked-prefill-size 16000
—-ep-size 4 --dp-size 4 —-tp-size 4 --disable-radix-cache
—-attention-backend fa3 --enable-dp-attention --moe-a2a-backend deepep
—--deepep-mode normal --enable-dp-lm-head —-enable-two-batch-overlap
—--disaggregation-mode prefill —-disaggregation-bootstrap-port 34000
- containerPort: 8000
name: http
containerPort: 34000
name: bootstrap

- name: decode
replicas: 1
template:
spec:
containers:
- name: sglang-decode
image: lmsysorg/sglang:v@.4.10.post2-cul26
command :
e
python3 -m sglang.launch_server --model-path /models/Qwen3-235B-A22B-FP8
——port 8000 ——host $(POD_IP) --cuda-graph-max-bs 128 --enable-dp-attention
—ep-size 8 —-dp-size 8 —tp-size 8 —-attention-backend flashinfer —enable-dp-lm-head
--moe-a2a-backend deepep --deepep-mode low_latency
—-load-balance-method minimum_tokens --disaggregation-mode decode --disable-radix-cache
ports:
- containerPort: 8000
name: http
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{EAAE—: SidecarfilY EHBZEZ: MAR=SAMFluid SDK
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,
@ ACK Cluster opiVersion: apps/v1

i: Deployment

On Node (ACK)
)p: sglang-deepseekl-rl-baseline
1ame: sglang-deepseekl-rl-baseline

Fluid Prefetcher Sidecar

FUSE Pod

. ngang deepseekl-rl-baseline

- T rrats M
fLluid-sid r-target:

Fluid CSI Plugin

"true"

T file-prefetcher. fluid. i ile-list: "pvc://jfs-1lm-model/*.safetensors"

Cache Runtimes ile-prefetcher. fluid.io/prefetch-timeout-seconds: "2400"

\. J
‘ ‘ python -m sglang.launch_server ——model—path:/mount/mode1/1
ge: <SGLANG_IMAGE
Data Sources A i

licy: IfNotPresent
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> Deepseek-R1 671BEEINEATE]
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7 + 8565 (TensoriERy) = R260.9% JOSSEUS R B * JuiceFSHTTVER
914s = 15min AR * 641GiB / 242s
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- < : > - PDOEHIERSEE:
Fluidfi ¥, 242s (FREAERY =571 0 73
fJ\H'y1jE1 +7"ZS_(‘TW*%HTJ) _ I)EE/86-6A) OISSEie;%-ﬁ(JOOGbPS) . Sglang?&fi@l%
314s =5min FIRZCAsA% + Prefillszff) (TP=8) : 2 x 8ACS Pod
Fluid$7a3ts o 58s (FRHWEAT) N o (184 CPU, 920GiB Mem)
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RBG is open source now

https://github.com/sgl-project/rbg

platform OME LLM-D Dynamo Aibrix
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AP RoleBasedGroup
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RBG is open source now
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