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» KIESIER (LLM) BXRE NDD 7"

§% Qwen @  Qwen3-235B-A228 v ({9 - @
+ FERAE
Q fRyF, WA00FWENM A THARLLMRR?
e 0 . Step 1:
L2 Y, Qwen3-235B-A22B ! . .
— » . Input: recite the first law
Output: A
. Step 2:

Input: recite the first law A
Output: robot

Step 3:
" Input: recite the first law A robot
Output: may

1 1
+ wrEEE -~ @8z )25 '

7 RIAFR & AERRX | @ BERER B WRER

El & hitps://jalammar.github.io/illustrated-gpt2/

——— .
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» TransformerZ&fs NiDD /'

v ISR ET) 14k, BIIRIERF

BMNCNEIEIERSIA.,
v IBRTNALER. EeeEFE. (3
hEFHES

v LR GPT. LLama. Qwen

v BEEIRREIMNIE
E}Zﬁ;&iﬁqﬁtﬂ? : Decoder Only Models
v ERT RS

v RFEE: T5

v BKIBRREY, BTk
BRI, Encoder-Decoder
v BRFXADE. BRI Models
F(155

v {UFRIEEL: BERT

Encoder Only Models
Figure 1: The Transformer - model architecture.
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» Prefill & Decode

Prefill (FE7E) — ERAZAIRAMTER
MF P BIPromptEI4E s — N Tokenk Ui 72
o [H#A] FIFRIZEPrompt
o [&IEIRE] =B SHITHMEPromptd & Token,
ESREXETokenitEHEFKV Cache,
o [HR] ITEE&EE, —X%

Decode (f##3) — Z=F[EIZEMTER
FEpkE 1 TokenZl& fa— > TokenhAIE £
o [WA] L—Z4mHIENToken, KKV Cache
o [WIEFRE] BB RWMEX— 1 F#Token, FIEFME
AIKV Cachelt&Attention, fHiHT—Token,
o [FHR] BEFESE, &Nk
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Disaggregation is a technigue that

Request Arrived

6P |
Worker

Reguest

Timeline

https://hao-ai-lab.github.io/blogs/distserve/
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» Prefill & Decode NiDD /'
> Prefill 1 Decode EEARERISLO  *TTFT “TPOT

Time to first token Time per output token

Initial response time Average time between two subsequent generated tokens

T SE880EE0EE0EANE
- Fast initial response - Human reading speed (P99 latency = 250ms)

Chatbot

m — l Data output generation (P99 latency = 35ms)

Summarization User can tolerate longer initial response

> Continuous Batching##l&SEPDIEES/N

Continuous Batching Continuous Batching
Batch R1 and R2 together in 1 GPU Batch R1~R4 together in 1 GPU

Time wasted for decode

T ~ B88
wm ~ 008 (1]
3 -
-~ @B
R - BEO
_ time R3
Time wasted for preflll

Req uest T T T ~

arrival time
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@ arrives R4




» AL EIGPrefillflDecoden HERE NiDD 7/t

RIRIIL AR

Prefill 22 KANITERES], DecodeHZESHAINFIA \ o&E, PrefilalLURIERFIBENRESIEIN &, Decode
DIEE. HBEDLUSFN N ERBEIAENEG L,/ / \ A] LURIE I EH TR NESE K TPOTIEIRD 31 &
g\ | e
B SIERTAE ) RE

Preﬁl|3FIZIDecode%l?%&Iﬁ—’hﬁ%ﬁ%@ﬁ%ﬂlﬂ, éj\ %\%%B%E/ |_7‘U@_/|\B)/|\ QZ:EWE‘?‘ZU@, ﬁij(
BB IS AILREDecodel BIER, R TR SO,
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» PDREERE

Disaggregation is a technigue that

Request Arrived

| |
. oPU |

Reguest

Timeline

BTEBAHFAEFER | HIBAl EBHE

VS.
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Disaggregation is a technique that

Request Arrived

Ll L
Prefill Worker Decode Worker

Request

Timeline

PDSTE

Migrate: ¥ Prefil N ERITEAIKV Cachef&tizgDecode

https://medium.com/@joaolages/kv-caching-explained-276520203249
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» Transformer Attentionf/ll NiDD 7'

utpu . _ QXKT
Nl o self_attention(x) = softmax( T ) XV
. . L .
L fEAttentioniH8, B4 Token#F S SRFFITMIFERIR Token (HEEE
o) #RE, LitEE TR,
(e o ) |
Bl Step 1: self_attention( hi)

Step 2: self attention( hi what)
Step 3: self attention( hi what can)
Step 4: self attention( hi what can i)

“
Add & Norm »

Multi-Head
Attention

| % T
Add & Norm

Masked
Multi-Head
Attention

At
Query Token 1 Value Token 1 Token 1

Positional
Encoding X

Qutput
Embedding

Q KT QK" v Attention

| uaxo] A3y

Out!)uts (1, emb_size) (emb_size, 1) (1.1 (1, emb_size) (1, emb_size)
(shifted right

D Values that will be masked

L . Zoom-in! (simplified without Scale and Softmax)
Figure 1: The Transformer - model architecture.
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» KVCache N\iDD

> KVCahce > KVCahcefyw &4

— M TokenBIKFIVERFEITELR, MSWFHEREIGPUEFT, o EEETHEERE
SRBEEN — " Tokenly, RFZITEFTokenBCHIQ, K, V waiteEsE

2L o TRERLTY

Step 1 1
Q KT QKT v Attention
Query Token 1 = Value Token 1 Token 1
“ &
S 3 - =
S 13 - X )
s3 2
(1, emb_size) (emb_size, 1) (1.1 (1, emb_size) (1, emb_size)
Q KT QKT v Attention
Query Token 1 E Value Token 1 Token 1
S o
g x [ = X -
& ]
(1, emb_size) (emb_size, 1) 1, 1) (1, emb_size) (1, emb_size)

D Values that will be masked |:| Values that will be taken from cache

https://medium.com/@joaolages/kv-caching-explained-276520203249
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» VLLM PDQ%H,% l 1. Send Request

5. Prefill Done

Proxy API Server

6. Forward Req to decode
(max_token=origin_max_token)

2. Forward Req to prefill
(max_token=1)

VLLM (Prefiller) VLLM (Decoder)

3. Save KV 7. Load KV

4. Transfer KV

[ ]

# prefilling instance, which is the KV producer

—_— e e e - e, T T T N e, _—-—_——_——_ o~

'VLLMEZhSHEn- - kv-transfer-
' config, FBFEEkv connectorfii&E58,
1 f0kv_roleZ,

\
\

'kv role: kv_producer | kv_.comsumer

= —~___a—'—-~__———~___——___._————___,——-.__

ETBAHFRETIES | A EEHE KN

CUDA_VISIBLE_DEVICES=0 vllm serve $MODEL_NAME \
—-—port 8100 \
——-max-model-len 100 \
——gpu-memory-utilization 0.8 \
——trust-remote-code \
——kv-transfer-config \

/
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) ‘~*‘(}"kv_connector":"Pchchonnector","kv_role":“kv_producer","kv_rank":0,"kv_para11el_size":2}{)&
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» MoonCake + vLLM XpYd

Token Blocks b c d e f g h i
l l l 1 l 1 Prefix Cache Blocks
PHREAS S R S ] IO i
| A=Hash(a) B=Hash(A+b)]C=Hash(8+c)JD=Hash(C+d) E=Hash(D+e) | F=Hash(E+f) E Incremental Cache Blocks
‘%atch Atch /atch ’%atch ‘Atch Mismatch X Unallocated Cache Blocks
— A=Hash(a) | B=Hash(A+b) | C=Hash(B+c) | D=Hash(C+d) | E=Hash(D+e) ==
F=Hash(E+f) | G=Hash(F+g) | H=Hash(G+h) | I=Hash(H+i)
F=Hash(E+f) | G=Hash(F+g) | H=Hash(G+h) | I=Hash(H+i) A=Hash(a) | B=Hash(A+b) | C=Hash(B+c) | D=Hash(C+d) | E=Hash(D+e)
‘ Read KVCache ‘ -
Store KVCache Write KVCache Load KVCache
A h 4 y
Fro Messenger W Ukt s ( Messenger Becading
Load KVCache Instance J L Instance

Figure 3: The KV Cache pool in CPU memory. Each block is attached with a hash value determined
by both its own hash and its prefix for deduplication.
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» NVIDA Dynamo XpYd2EH % NDD 7t

O O O API Server

D Compatible With OpenAl API, Llama Stack API, and More

User Requests

Smart Router

Real-Time KV Cache-Aware Routing With Specialized KV Cache Insertion and Eviction Algorithms

Performance Tuning T
I Disaggregated Serving Event Plane

- h Metric Transfer
Prefill Worker Decode Worker Across Dynamo
Components
J Prefill Engine Decode Engine
KV Cache
Distributed KV Cache Distributed KV Cache Manager
= J T KV Cache
) ) . Offloading
NVIDIA Inference Transfer Engine (NIXL) | ' |
Low-Latency Interconnect-Agnostic Multi-Node Data Transfer @

Object Host
Storage  Memory

BTRAHFASGTES | BEA EBH L




» Dynamo PD$3E NiDD /™

l a. Send Request

> Fronted Fronted API Server
BERAO

> Processor

BRESEHRTIVLLMIED ; RIS
B&Mdecode pooliEiE— N &SiERIvIIm
worker,

Processor ( routing )

b. Route Request

Decode Pool

Prefill Pool

> VLLM Worker efill remote d. prefill

/ c.p
= e : vliim prefill prefill
] prefill prefill
> Prefill Worker worker worker worker

viims&f5, tasRSepkprefill T{E

‘ f. Recv KVCache e. Send KVCache

A

[ |
FTBAHFREFIES BBA EEHE TN &SN




» Dynamo PDHES NDD /™

» KV Cache Aware Routing » Conditional Disaggregation
Worker 1 (Load: 30%) 1. Prom ptEFI})E,Ei’u‘BEP Prefix CaChe:g'ij\}:,
- RIRAIPromptREXTIEEHE (BUAR
oa 1 0)

router

Query 1 based < Worker 2 (Load: 50%)

2. Prefill queuerfprefill requestspYEI =
INFBHE

“What is GTC?”
Worker 3 (Load: 70%)

“What is GTC?”

KV match: 15%

match: 50%

vLLM Worker

(Decode)

“What is GTC?”

atis GTC?”

Cost_Function = KV_match_ratio — Worker_load

FTBAHFREFIES BBA EEHE TN &SN



» SGLang PD&E NDD 7/t

l a. Send Request

mini_|lb

b. Route req to prefill b. Route req to decode

SGLang (Prefiller) SGLang (Decoder)

e. Forward Model(max_token=1) d. Create Receiver & pre-allocation
Send KVCache f. Recv KVCache

[ ]

python3 -m sglang.launch_server
--model-path /models/Qwen2.5-7B-Instruct/
_v_--disaggregation-mode prefill

disaggregation-mode: prefill | decode -~ --port 8000
TTTmTTTTTmmmmeoomTmeemmeene e ‘ --host 192.126.8.91

FTBAHFREFIES BBA EEHE TN &SN

c. Create Sender

e e ™ T T e e e T T e e e e e e . T ———— -

| SGLang/BEi&EuEIn-—disaggregation- !
. mode=4y, BFIREPDABEEREE. |
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» ACKHEHEREH

ACK Gateway with Inference Extension

Inference Engine

vLLM SGLang Trt-llm

Disaggrated serving Framework

Dynamo Mooncake llm-d

Workload Type

Statefulset Deployment LeaderWorkerSet RoleBasedGroup

Monitoring Al Profiling Benchmark Tool AutoScaling

B R B IERNE @ ACRSCHIESNE

&) ACK/ACS

FTEAHFASEFER | HBIBAl EBHER
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IR EPE R RR A E
RoleBasedGroup (RBG)
© XIFERE PD DEZERY LLM NA. AJLAE— TR EH

#FZ Scheduler, Prefillf&zDecode Worker,
* 3FF . vLLM+Mooncake, SGlang+Mooncake, Dynamo

ELM PD DEEBELE

= IS B a1 R gE

LLM WEM#4%: TTFT, TPOT, Thoughput, Request Rate,
KVCache usage, ISL, OSL
Q o XEFET TTFT. TPOT ERF1EIRXY P/D IREY %8
« ¢#F waiting requests, KV Cache SR FIEITRT B

Managed
Prometheus

2R ENNME

* {EAFlUidEE S VERT RARBITIINEEE], IHEEENE
. [EFRACRBRIZFINEEESD, INERAISREE

=

RBY I AEiR

ACK Gateway API with Inference Extension

- ETRERERERE, X5 LoRA/KVCache Aware,
Waiting request num, Model PriorityZ&5E i
« SIRBENARRE RTHEE
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» RoleBasedGroup NiDD /'t

] apiVersion: workloads.x~k8s.10/vl1alphal

A workload API for deploying a group of pods as a unit of 2 kind: RoleBasedGroup
I‘eplication 3 metadata: ‘
4 name: pd-disagqg
« Agroupisa “SuperPod” : customized multiple roles S et
4] roLes:
« Built on top of StatefulSet/LWS and supports most of their : . ‘;:f';‘:;(::'_‘"f““"
. 9 template:
semantics 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
23 - name: decode
24 replicas: 2
25 template:
20 spec:
27 containers:
28 - name: vilm
Q9

FTBAHFEEFIES | BIRA EBWE ”/[l\\\u y &"_



» RoleBasedGroup NiDD /'

»Orchestration
RiEaZBaEEN

E?%@EI‘JEE}H?E%U I_ Host: deepseek.example.com

B Rolei %5 [ screnie B

) [)iscove S J
—

controllier
»Runtime | ) { '
|

- N RoleBasedGroup
I
o

S HEER \ {Dscovery |
@ §£}JE¥E Distributed Inference
I P

Gang Schedulin
S 9 9 Multi-Support, Automation, Scalability

HYEAHFESTIES | Al BEHE & Mae .




» SRBEN

NDD /'

apiVersion: workloads.x-k8s.io/v1alpha
kind: RoleBasedGroup
metadata:
name: dynamo-pd
spec:
roles:
- name: processor
replicas: 1
dependencies: [ prefill” , “decode” ]
workload:
apiVersion: apps/v1
kind: statefulset #Also support leaderWorkerSet
template:
spec:
containers:
- name: processor
command:
- "dynamo serve graphs.disagg-sche-route:Frontend -f
configs/disagg-sche-route.yaml”
env:
- name: ETCD ENDPOINTS
value: http://etcd:2379
- name: NATS SERVER
value: nats://nats:4222
image: zibai-test/dynamo:v0.2.0

roles:

- name: prefill
replicas: 2
template:

spec:
containers:

- name: vlim-worker
command:

- "dynamo serve graphs.disagg-prefill:PrefillWorker “
image: zibai-test/dynamo:v0.2.0
engineRuntimes:

- profileName: patio-runtime

roles:

- name: decode
replicas: 1
template:

spec:
containers:

- name: vllm-worker
command:

- "dynamo serve graphs.disagg-prefill:PrefillWorker”
image: zibai-test/dynamo:v0.2.0
engineRuntimes:

- profileName: patio-runtime

BIEAHHREFER | BEA EBH K
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» Al Engine Runtime

> F—inime, FRAVLLMAISGLangSHEES |,
> SZHFLORAREL RIS INE S ENEK,
> BRBGEBIIMEBELRMFESIZEEIV (HlIvLLM, SGLang. Dynamo) .

=,/
ST

Group Topo File
reconcile

Al Engine Runtime
Sidecar

RBG controller

(I
\

register

ClusterEngineRuntimeProfile

»
Prefill
> <
AI Engine Runtime
Sidecar

-
Al Engine Runtime
Sidecar

@

Distributed Inference

HYEAHFESTIES | Al BEHE P/ /{1 ™
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» Al Engine Runtime

NDD /'

apiVersion: workloads.x-k8s.io/v1alpha

kind: ClusterEngineRuntimeProfile
metadata:

name: mooncake-runtime
spec: T 1

volumes:
- emptyDir: {}
name: patio-group-config
containers:
- name: patio-runtime

___________________

env:
- name: TOPO_TYPE
value: Mooncake
- name: TOPO_SERVER ROLE
value: scheduler
volumeMounts:
- name: patio-group-config
mountPath: /etc/patio

image: registry-cn-hangzhou.ack.aliyuncs.com/dev/patio-runtime:v0.2.0

apiVersion: workloads.x-k8s.io/v1alphaT
kind: RoleBasedGroup
metadata:

name: sglang
spec:

roles:

- name: scheduler

engineRuntimes:

template: b

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

- name: prefill
engmeRuntlmes

e e - - - - - - - - -]

containers:
- name: patio-runtime
args:

- --instance-info={"data":{"worker_role":"prefill-only"}}
template:

- name: decode
engineRuntimes:

- profileName: mooncake-runtime
containers:

- name: patio-runtime
args:
- --instance-info={"data":{"worker role":"

FTBAHTFASFER | BEA E2HMEK

N\

- profileName: mooncake-runtime/ount GroupTopo file forlscheduler |



, Pending

» Gang Scheduling —

Permit Waitirv\rg; l4 )~
o Gang AERREFITIERIAIXEFE, BFEMall-or-nothingdiE 1990
B, Gang VAR ETE S ARR BRI RS, / scT \

apiVersion: workloads.x-k8s.io/v1alpha1 | | ‘ | | }
kind: RoleBasedGroup i i El
metadata: Node1 Node2 Node3
name: nginx
spec:

podGroupPolicy: Match minAvallable

kubeScheduling:
scheduleTimeoutSeconds: 120

# PodGroup CRD spec
apiVersion: scheduling.sigs.k8s.io/vlalphal

kind: PodGroup'\ Node1
metadata: poo T T T T A |
e o +MinMember is always equal to the number of pods !
1
1

spec: ! in arbg

minMember: 3
scheduleTimeoutSeconds: 10

e uler
# Add label “pod-group.scheduling.sigs.k8s.io/name” for pod / ‘% \
labels: EaaE e '

= < |
pod-group.scheduling.sigs.k8s.io/name: nginx a ) ;’,2“3 | . ‘

FIRAHFRETIESR | BHEA EEHL ”/'\\\\s = @Nw . .




»Run 3P1D Qwen3-32B with Dynamo Using RBG/VDD />

req uests
apiVersion: workloads.x-k8s.io/vlalphal N

kind: RoleBasedGroup /
metadata:

name: dynamo-pd

Spec{ Processor
ro—e;;me' processor P R | VlimWorker
oy rocessor Role
template:
spec: _GPU GPU
containers:
I zrocessor PrefillWorker PrefillWorker PrefillWorker
command: L
e T T
- =C
- "cd /workspace/examples/1llm; dynamo serve graphs.agg_router:Fro )

ntend -f ./configs/qwg-32b.yaml" E

- name: prefill
replicas: 3

te’;‘s:fe' P I’efl | I RO |e Qwen3 328 PD-Disagg Qwen3 Output Token Throughput(Tokens/s)
containers: PD-Disagg Qwen3 TPOT(ms)
- name: prefillWorker = Wean ol
command: 07 — P9
S . 43.4%
- "cd /workspace/examples/1lm; dynamo serve components.prefill_wo g’wo—
rker:PrefillWorker -f ./configs/qwq-32b.yaml" g
“ £
- name: decode E % 400 -
replicas: 1 0 ;
template: g.mo—
spec: N ol
containers:
- name: vllmWorker DeCOde ROIe
command: 10 100 4
- sh
— o 04 . T
viim baseline vlim baseline dynamo
- "cd /workspace/examples/1llm; dynamo serve components.worker:V1l 1SL:OSL=2500:100 ISL:0SL=2500:100

mWorker -f ./configs/qwq-32b.yaml --service-name V1lmWorker"

ETEAHFRETIES [ HBAl EBEFE P /(i
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» Monitoring NDD 7/

SLA Metrics: TTFT and TPOT Throughput and Request Rate

Time Per Output Token Latency © Token Throughput ®

255 3 12500

|'\ m 7\ ‘/H.\ /’\ /H.\ ﬂ\
20s i n A 10000 [\ / [ \ [ \

i f‘\ f\ | \b “& [ I \ j Lv‘ J \ f

; 1 | | | |
1 o “ \ 7500 [ [ - = - [
. [ | [ | | ' I fi 1) [
| . { \ | \ | \

13

T

2115 21:20 21:25 o Y i

|
rK \”} : \ |(
105 I\ I\ /\\ [ o4 1 i \, 5000 [ [\ [ [ ‘
s A al I\ A A -\ A Py % By g |
[ | ) AR N Lo B 2500 ‘,\ 1 / \\ f \ / \ | \ 4 /
F"'*'/_ oo/ \ / -'\:.*""9‘. .\r.o—t. -.." . 40....\-.7@.. -.‘i:‘«.‘z/“'..\-.,.. d

21:05 2110

== P99 (vlim-deepseek-ri-leader-0) == P95 (vlilm-deepseek-ri-leader-0) == P90 (viim-deepseek-ri-leader-0) == P50 (vliim-deepseek-ri-leader-0) 21:05 21:10

== Prompt Tokens/Sec == Generation Tokens/Sec

== Mean (vlim-deepseek-ri-leader-0)
4

Incoming Request Rate

w ™

Time To First Token Latency ©

10 min I ot :3

|

|
6.67 min \

/ 20 ;/ }
3.33 min ,/ / ) r/\‘\rr\ /‘\"/ \f\' / \
W : 0 / . / \
- D o, . osh T '\ / \
2115 21:20 21:25 .
0 =1 . es oo
2115 21:20 21:25

21:05 2110

== P99 (viim-deepseek-ri-leader-0) == P95 (viim-deepseek-ri-leader-0) == P90 (vlm-deepseek-ri-leader-0) == PS50 (vllm-deepseek-r1-leader-0) 21:05 21:10

== Average (vllm-deepseek-r1-leader-0) == [mnt/model/deepseek-r1

Request Feature Distribution (Input/Output Length, etc.) Pod-level Performance

Request Prompt Length  © Cache Utilization ©
+Inf

ol

20000 B T i = 1 = i 51| e .l - *\ =

10000 [ \ [ \ | | |/ /
£ 5000 0% | \ ‘ \ Y / |/ |
2 2000 [TT EEEE T EENEEEEEEE NN EEEES EEE EEEEEEEEEE NN EEEEEE EE | \ | | | ‘l f \/ |
— | \ | \/ \/
8 %§§ 60% | V . | V 1 | | i
E 80 | ‘ | | ‘
&3 a0x J ~ .f | !

3 \/“ \ | | | \’
|
1 20% } | | | | (., |
21:05 2110 2115 21:20 21:25 fir / | o
0% e— ;—/ o= - - |
]
I — - 21:00 21:08 21:10 2115 21:20 21:25
== GPU Cache Usage (vlim-deepseek-ri-leader-0)
a
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Autoscaling with HPA/KEDA/KPA NDD /™

RBG scaling provides a scaling adapter that enables HPA/KEDA/KPA to adjust the number of role replicas.

P [ """""""""""""""""" RoleBaseGroup |

E Y l -

- B E

: & - '

Metrics : Scaleln Deafill D E

HES : Decode Pod gealgu :

Prefill Pod .

Metrics '

—_— KPA T P s :
Set role's replicas

Events : ScalingAdapter ) "

_—— KEDA : ScalingAdapter .

Do scale, |scale [Subresource] '

: Auto created & referenced by RBG controller :

Scaling Actions

BTRAFHEEFER | BREA EBH K



LLM Benchmark NDD’
v BEEER, SFHIEREERE—ERT

v ZEEZMIEZRINvIIMm benchmark, sglang benchmark, mul

ti_round_qa% Stc.zr".cing initial single prompt test run...
Initial test run completed. Starting main benchmark run...
Traffic request rate: 2.0
Burstiness factor: 1.0 (Poisson process)

python3 benchmarks/benchmark_serving.py \ Maximum request concurrency: None
——backend vllm \ : &1 _ | 200/200 [01:39<00:00, 2.02it/s]
--model /root/Qwen2.5-7B-Instruct-GPTQ-Int4 \ i 13 Successful requests:

trust-remote-code \ Benchmgr‘k duration (s):

- . o _— Total input tokens: 203135
--gdataset-name sonnet \ Total generated tokens: 1200
--dataset-path benchmarks/sonnet.txt \ Request throughput (reg/s): 2.92

g v RE : Output token throughput (tok/s): 12.11
--sonnet-input-len 1024 \ # 1 & Total Token throughput (tok/s): 2061.80
--sonnet-output-len 6 \ | ‘ Time to First Token

. Mean TTFT (ms):
- . S
--sonnet-prefix-len 50 \ 1 : S12€ Median TTET (ms):
--num-prompts 200 \ ' ; P99 TTFT (ms):
-\ Time per Output Token (excl. 1st token)

—_— -r .

request-rate < \ Mean TPOT (ms): 91.61

port ${port}; \ Median TPOT (ms): 18.04
--~host ${host} \ FI9 TROT (ms )
--save-result \ Mean ITL (ms):
--result-dir ./results \ Median ITL (ms):

P99 ITL (ms):

result-filename qps-2.

BYBAHFRETES | BAI 25 A M. &
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» BFFluidAIRBINNEENNETS 3 NDD /™

e )
<
@ ACK Cluster
On ACS Pod
i Fluid Prefetcher Sidecar i Fluid Prefetcher Sidecar :
Fluid CSI Plugin ,
Cache Runtimes
. * ‘ Y,
Data Sources

BTEAHFRRZEFIER | BEA EBH R
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» B FFluidaUtEBINFINES = NDD /2

Baseline gz

-

g
(f: 0sSs)

> Deepseek-R1 671B=ENZEHTE]

Fluid75% (FREMALL)

]

i#
(f1: 0sS)

AR H A& HIRVBESEE
il I.l A3 5
e
Baseline 39min - el 641G s
(ossfs-proiE#) | | T 10-59GiEss
- - £ 0 OSSiEigFEE(100Gbps)
FluidFREN{LAL |2425 ﬁﬁﬂyﬁﬂ?)] 7%.186.6% FIFA=EiA84%
+72s (TensorfslT) =
R 3145
' PO i Fluid9> a8 77 + FREN 585 (FUHAFERT) w090.2%
; | AL + 101s (FREGFERT) <
: : + 70s (Tensorﬁﬂﬂ') = DB,
229s ‘

* EIREUEM AT EMEE

- SEFINE:
« cn-beijingitE; (OSSIRSHEE100Gbps)

fedi
(f5: 0ss)

- ACSEEf
- BEERE:
16 x ACS Pod, &Pod 16c48g#it&
o JuiceFSHHERF
PDLBEIEIEIRSBEE

:.____________________________:‘::::::::::::::::::::::::::::1'..': + sglang¥EtEs |22

PrefillsCf5] (TP=8) : 2 x 8£ACS Pod (184 CPU, 920GiB Mem)
Decodes:f5 (EP=16) : 2 x 8<ACS Pod (184 CPU, 920GiB Mem)

7@ A-FEES

gz muA 2255 S e
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» Al Profiling

1 | ‘ 1 | | 1 | ' 1 [l ' ' J ) 1 1 | | [ | | 1 1 1 ' | ' | | '

00:00:04 ) 4 00:00:04
250 000 00C 260 000 00 270000 000

00:00:04

Misc Global Tracks
" 2947868 33063

/usr/local/lib/python3.10... I /usr/local/lib/python3.10/dig

/usr/local/lib/python3.10/dist-packages/torch/utils/data/dataloader.py#_next__ /ust/local/lib/py... Tus..

/ust/local/lib/python3.10/dist-packages/torch/utils/data/dataloader.py#_next_data Jus.. | /.. L L\ ||| /ust/local/lib/py. lu... Jusr/local/lib/python3.10/di

/usr/local/lib/python3.10/dist-packages/torch/utils/data/_utils/fetch.py#fetch ]\ {1/ 1 I 18 ! / u... /usr/local/lib/python3.10/did

/usr/local/lib/python3.10/dist-packages/torch/utils/data/_utils/fetch.py#<listcomp> d UI I \H” H! ” [ ‘/ /usr/local/lib/python3.10/di

Fis |0 s i s s s U] us fus ofes fas ] eS| e UG s | s e | s | 4‘ | 51 I Ju.. Jus.. fu.. Ju. Ju. Ju.

/ 7l / / / / / v | L / / / / / / / f| 111/ / / /

o N i B | / l N B BE B B B e e e / i l‘ ! | / / o /
/ / \/ / / / / /0l / / / / / Il /

/ |/ | /
’ il

Python (2947868) 33072 lsyllosals

/

IP F

o 1 e e 1 1/ | | m/ y lw [
HPWWFHHF’HFFH! | | f“ﬂf

GPU Kernel 531
GPUAIHL & BRI B4+ E (us)

Tensor Cores {ERHEHHE (us)

® void ¥ 1.

* _5x_cudnn_ampere_scudnn_winograd_128x128 Idg1_Idgd re...

® void at:native::vectorized_elementwise_kemel<4, at::native:Bi..

FEMCPU, Python, Syscall. CUDA Lib, CUDA
Kernel B9ZMEERIProfilingIi
Online Profiling, W& HRERA, &EHFES. KF

® void at:native::vectorized_elementwise_kemel<4, at:native::CU

® sm86_xmma_wgrad_implicit_gemm_indexed_tf32132_t132132_...
* KEMBE 641238263.7

6.85«

= smB6_xmma_fprop_implicit_gemm_t32(32 132132 132_nhwc.
* (BREIE 471906469

Tensor Cores FB% ® void at:native: kernel<d,
* void cudnn::bn_bw_1C11_kemel_new<float, float, float2, 128, ...

 void cudnn::bn_bw_1C11_kemel_new<float, float, float2, 512,

</
N
} 3 [ ==] AdioN Preaire A o
GPU Kernelif i Wran BT fEMTensor SEHE(us) WAE £ (us) 989 € (us) E K (us) block grid SMFAIE(%) :Jc‘(”t:i :G:DH L lB)’WﬁX’J ;;iﬂ:‘:’
= A/\\/ A void cask_6x_c... N/A 159 & 384.80 282 242 202 (256,1,1] (50,1, 1] 0 0 0 0 16
Fole epmynp< en
S ~
_5x_cudnn_amper... NA 53 = 35041.43 664.90 66116 654.50 1128,1,1) 13136,1,1] 0 0 o 16384 128
S
g*q]{%%ﬁ:‘ void at::native... N/A 1060 = 238517 256 225 192 1128,1,1) nn ) 0 0 0 24
void cudnnizbn_... NA 53 = 29800.92 565.96 562.28 55956 1512,1,1] 164,1,1) 0 0 0 144 40
void at::native... ERiE 901 5414491 371.88 60.09 378 (128,17, (50176, %, 1] o 0 0 0 %

MEHFIES BBEA EBHEA
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y /1







» LLM §%H-Gateway Inference Extention

1. Client request
POST /v1/completions

@ ACK Cluster

2. Select InferencePoal,
forward to releated extension

\ 4

I Inference
[(@ envoy gateway Extention
‘,"' 4. Route to desired pod ?n;f:lcc};

! \
o @ Inference Model
L GPUs/PPUs

______________________

___________________________________

BTRAFHEEFER | BREA EBH K

NDD /'

> 5 KL=

1.

Gatewayi%iRIFfAInferencePool (Iz17
TERY IR SS ERHEZRAY—Rim ) B Serviceit
1TESH.,

NFRIERFE R EHEInferencePool,
Gateway BB XKEEH A E!
InferencePoolffr<EXAYInference
extension,

Inference extensionigMInferencePool
i F FPIREAE TR,

Inference extensioni§ig~Gatewayizis

KhizEgH 2|Pod,

. MRFIERESHZIEEERPod,

7




» ACK Gateway With Inference Extension

Request

[

model: LoRA-1

ACK Gateway with -
Inference Extension

A

Model Server Load report

/
InferencePool:

Base Model - C . w
(" InferencePool: Base Model - B W
e D
InferencePool: Base Model - A
Pending
Requests e e | /
fl LLM Engine Nl LLM Engine @& ¥l LLM Engine
fl (Base Model) N (Base Model) & l (Base Model) |
Bl LoRA-1 Bl L ORA-T B L0RA-3 RS
Running | ! .
LoRA _ . 3 ! _
Pl LoRA-2 | M Lo
LoRA-3 | LoRA-5
KVCache “~----------------’ “ommmoooooomoo LT
Utilization I N |
|
X ACS/ACK

BTRAFHEEFER | BREA EBH K
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Model-aware Intelligence Routing

AT SRS

- EFEKRMIIKE
- EFLoRA Adapter
- KVCache-Aware

- ETEAEEE
SIFF RIS

Queue Time l 90%

J 73%

Cache Usage t 20%

Avg TTFT

JFROLAI R




» IREATH

NiDD

4

1 apiVersion: gateway.networking.k8s.io/vl
2 kind: HTTPRoute
3 metadata:
Send Requests 4 name: inference-route
5 namespace: default
y 6 spec:
7 parentRefs:
&@ envoy gateway 8 — group: gateway.networking.k8s.io
9 kind: Gateway
10 name: inference—gateway
11 sectionName: 1lm—-gw
12 rules:
4 ' \\ 13 — backendRefs:
HTTPRoute 14 - group: inference.networking.x-k8s.io
---"“--___ 15 kind: InferencePool
Host: example.com ETs fialiEE aug=a2b=pngll
backend: qwg-32b, qwqg-32b-pd 17 weight: 90
18 - group: '’
19 kind: Service
20 name: qwg—-32-pd-disagg-service
21 port: 8008
IEBORELLE), FEEREEIqwy-32b-pd o HERBE
23 matches:
@ InferencePool @ Service 25 = [path:
app:qwq—32b app= qu_gzb_pd 2D type: PathPrefix
26 value: /

FTBEAHFERSFESR | HBIBA EBHE
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BESRE NDD /"

> LLMEfEELR

- Decode-OnlyZEtgEToken by TokenFI AKX A, 5| AKV CacherJLUR/MTEE, IBFHEERER,
- PD B ZEa(F15Prefill/DecoderftERHEE AN, FELLATLADFFRMARIERESLO, EARFKEAREL.

> PDOEEIAE

- PDIBEZRIRIERPrefillfiDecodefiERBBEAR RN L, EPrefilitEZa/EIHKVIERLEDecode e,
- FRHXBERSITIARIUVLLM, SGlang, Dynamo%%, SFHEZRHIPDAEARILUSAIER.

ETRAHFREFESR | HBA BEHE Y Mae



BESEE NDD !

> BIREFSTPDRESRIGHHEAERER R

- ACKHEEMHEM T —RI TEHFERRETFS TIIENERZE PD O E LSRN,

- BIAERE: RoleBasedGroup>ZiFEpEAEHEIES|ZE (VLLM, SGlang. DynamoZ) PDHOEZEMN.

- SRS siFPrefill/Decoden FHiEMEY 482, SXiFHPA/KEDAFRES

- 1RRBEN: Fluid CacheRJLAMRAIMIRTHEBINEGERE, BN FiSiEshEdE

- JEERISK: ACK GatewayR—RETXSLLMIEERITARIMIK, 25KV Cache Aware, Pending queueZEZ AR SRHL.

> FRE

- ¥R XPDOBERSLIM AR, RS
- SRR R ITIETE S | R EIE (LK, tNDeepEP, KVCache OffloadingZs, EHLLMMETRNR, FEERA

BIBAHFEETIES | BHA E8HE P /(1 ™



» Reference NiDD 't

/ vLLM: https://github.com/vlim-project/vlim.git

- Dynamo: https://github.com/ai-dynamo/dynamo.qgit

o SGLlang: https://github.com/sgl-project/sglang.qgit

@ RoleBasedGroup (RBG): https://github.com/AliyunContainerService/rolebasedgroup

ETEAHFRETIES [ HBAl EBEFE P /(i



https://github.com/vllm-project/vllm.git
https://github.com/vllm-project/vllm.git
https://github.com/vllm-project/vllm.git
https://github.com/ai-dynamo/dynamo.git
https://github.com/ai-dynamo/dynamo.git
https://github.com/ai-dynamo/dynamo.git
https://github.com/sgl-project/sglang.git
https://github.com/sgl-project/sglang.git
https://github.com/sgl-project/sglang.git
https://github.com/AliyunContainerService/rolebasedgroup
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