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L.input request 5. Envoy proxy call decode worker
Client Envoy Proxy

2. Select prefill and
decode worker 4. Select decode worker and send back to envoy proxy
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Worker
Worker .
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HyperNode: Standardizing Cluster Topologies via Performance Domains

Switch 2

10 00 00 00

Node0 Node1 Node2 Node3 Node4 Nodeb Node6 Node?

« Leaf Switch (s0, s1, s2, s3): HyperNodeﬁJZ,J\,—E ISCAYEERE O A
-« Spine Switch (s4, s5, s6): {IERIEMAET R

« nodeO 1 node1 BIEM R

« nodel and E’%ﬁﬁﬁxfﬁm J_1 BEIRLZ.
« node0 and node4 BE=E3Z#H(s0—s4—s6) BIEREERRIR.
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apiVersion: topology.volcano.sh/v1alpha1
kind: HyperNode
metadata

name: sO

spec

tier: 1

members
type: Node
selector
regexMatch

pattern

apiVersion topology.volcano.sh/v1alpha1l

kind: HyperNode

metadata

name: s6

spec

tier: 3

members
type: HyperNode
selector
exactMatch

name: s4

ModelServing BtE&MZEFEF

servingGroup:
networkTopology:

mode: hard
highestTierAllowed: 1
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apiVersion: workload.serving.volcano.sh/vlalphal
kind: ModelServing
metadata:
name: sample
namespace: default
spec:
schedulerName: volcano
replicas: 1 # servingGroup replicas
template:
restartGracePeriodSeconds: 60
gangpolicy:
minRoleReplicas:
prefill: 2 # 1 entry + 1 worker
decode: 2
roles:
- name: prefill
replicas: 4
# ... additional role configuration
- name: decode
replicas: 4
# ... additional role configuration
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apiVersion: scheduling.volcano.sh/vlbetal
kind: PodGroup
metadata:
name: {modelserving-name}-{servinggroup-index}
namespace: {modelserving-namespace}
labels:
modelinfervolcano.sh/name: {modelserving-name}-
{servinggroup-index}
annotations:
scheduling.k8s.io/group-name: {modelserving-name}
spec:
# MinTaskMember defines minimum pods required for each role
replica
minTaskMember:
"prefill-0": 2
"decode-0": 2
# ... additional role replicas
minResources:




W EHENFR

Before rolling update

Rolling update started, The replica with the highest
ordinal (R-3) is updated

R-3 is updated. The next replica (R-2) is now being
updated

R-2 is updated. The next replica (R-1) is now being
updated

R-1 is updated. The last replica (R-0) is now being

updated

Update completed. All replicas are on the new version
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» RoutertZi &R

Metrics Fetcher
Filters
(Auth, Ratelimit)

Scheduler

% LoraZzrnit Controller

BUS% ILEC

ModelRoute ModelServer
KV Cache
Rl

GPUFIF=
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. Controller: List-Watch Pod F1BEN &R
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» Router API

kind: ModelRoute
metadata:
name: deepseek-multi-models
namespace: default
spec:
modelName: "deepseek-multi-models™
rules:
- name: "premium"
modelMatch:
headers:
user-type:
exact: premium
targetModels:
- modelServerName: "deepseek-r1-7b“
- name: "default"
targetModels:
- modelServerName: "deepseek-r1-1-5b"

apiVersion: networking.serving.volcano.sh/v1alpha1

apiVersion: networking.serving.volcano.sh/vialpha1
kind: ModelServer
metadata:
name: deepseek-r1-7b
namespace: default
spec:
workloadSelector:
matchLabels:
app: deepseek-r1-7b
workloadPort:
port: 8000
model: "deepseek-ai/DeepSeek-R1-Distill-Qwen-7B"
inferenceEngine: "vLLM"
trafficPolicy:
timeout: 10s

apiVersion: networking.serving.volcano.sh/v1alpha1
kind: ModelServer
metadata:
name: deepseek-r1-1-5b
namespace: default
spec:
workloadSelector:
matchLabels:
app: deepseek-r1-1-5b
workloadPort:
port: 8000
model: "deepseek-ai/DeepSeek-R1-Distill-Qwen-1.5B"
inferenceEngine: "vLLM"
trafficPolicy:
timeout: 10s
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Plugin Config | Throughput | Latency(s) | TTFT(s)

Least Request + 32.22
KVCacheAware

Least Request + Prefix Cache 23.87

Random 11.81

HF Kthena Router fUEEGHLENY, EERFRRGE
(tZIII 4096 tokens) T, XA "KV Cache Bl + &/M53K"
RIS TERREN 2% :

- BILARFEY 2.73 15

- TTFT BE(K2Y 73.5%
- inZiRATREFR(ERET 60%
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» Roadmap
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Orchestration:

Group#IRoleRt & HIFEHHGanglEE RGN Ef I A E

Role APIEEIX#FLWS API

ModelBoosteriZit—#ERE M AR AISRIERER

AutoScalersz#5Prefill Decode B 48, LAERAEIHE FRiEEEEK
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» mill=5Kthena

Github

Website: https://kthena.volcano.sh/
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