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Kubelet Network DRA Driver Containerd CNI

NodePrepareResources()
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Pending pods Existing capacity Optimized capacity
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Unschedulable pods Just-in-time capacity

O

Karpenter observes the aggregate resource requests of unscheduled pods and makes decisions to launch and
terminate nodes to minimize scheduling latencies and infrastructure cost.
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Notebook

Challenge

Large-scale training cluster (thousands of CPU/GPU nodes)

NotbookB | | Notbeoke | « Complex Job Management

Migration of legacy tasks (e.g., Airflow, Spark Streaming)

* Diverse Workloads
ETL, model training (ML/DL), inference, etc.

Kubemetes
 Multi-Task Orchestration

Heterogeneous DAG scheduling & data transfer

executor « PS-Worker Management Complexity

Contains hundreds of PS and workers

executor
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Cluster (GPU/CPU node)
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Easy, fast, and cheap LLM serving for everyone
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Client

Kubernetes

GET /completions Select InferencePool

from model name
\J (OAI spec) Body-based

Routing

Inference Gateway

(e.g. Envoy) Extensible library of
Inference scrapers, scorers,
Select optimal model Scheduler filterers for load-, KV-
Route to replica based on state and P/D- aware routing
selected pods
g
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-
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. ‘ Load, KV
Variant A (e.g. Prefill) Cache Report

Shared Prefix Caching

— e.g.NIXL,DCN —» Translate capacity
Variant bounds, saturation

measurements,
Autoscaler and traffic mix to

replicas variant count

Inference Pool 4 -

Independent Prefix Caching
e.g. LMCache, Dynamo KVBM, Host Memory




} KServe How KServe Works

KServe provides a Kubernetes custom resource definition for serving ML models on
arbitrary frameworks, encapsulating complexity of autoscaling, networking, health
checking, and server configuration to bring cutting edge serving features to your ML
deployments.

CNCF incubating project

ﬁ:fg::: predict generate . “hca
grap

explain monitor

Predictive & Generative —
Model Inference Model

Triton Inference Server/TensorRT-LLM, vLLM, TEServing, TorchServe Storage

runtimes with Open Inference ! OpenAl RESTigRPC Protocol

Knative + Istio

Optional Serverless / ServiceMesh Layer

Kubernetes
EKS /| AKS /| GKE / ACK / On-Prem ...
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