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Kubernetes is a platform to build platforms

2020 - Infrastructure Abstraction & Automation
2022 - Going to Edge, Telco & Fleets
2023 - Internal Development Platforms (IDP)

AlI/ML/LLM in Cloud Native
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Stage 1: TVP




“Minimal IDP”
I n I m a KubeCon CloudNativeCon

Europe 2025

infrastructure

resources
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http://www.youtube.com/watch?v=eGrqIKQzBaI

Stage 2: MVP &\




e Simplifies scalable model serving on
Kubernetes

e Supports multiple model runtimes out of
the box, including LLMs

process

gah; explain

somt

Predictive & Generative
Model Inference

monitor

Triton Inference Server/TensorRT-LLM, vLLM, TFServing, TorchServe

runtimes with Open Inference / OpenAl REST/gRPC Protocol

Knative + Istio

Optional Serverless / ServiceMesh Layer

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




e: Powering the Al Expedition
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ulti-Node
Inference

LLM
Metric-based
Autoscaling ==

Traffic
Management with
(G
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Prompt
Caching JL




Kubernetes Cluster

Backstage

KServe template

vLLM template

: serving.kserve.io/vlbetal

: InferenceService

: ${{values.name | dump}}

: ${{values.name | dump}}
i: ${{values.url}}

X

KubeCon CloudNativeCon
Europe 2025

Inference Kubernetes

your-ns

InferenceService

my-inf-svc

: "${{values.namespace}}"
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[ e e e e e ]
|

Envoy Al Gateway —> Custom Ext Auth via ExtAuth
A\ 4
Configures ..
Envoy Gateway uieabni” e S Al GW Usage Limit Ext Proc

T Al GW LLM Provider Request/
Response Transformation

Configures Resources

| Al GW Traffic Al GW LLM Provider Credential

Al Extension Control Plane Management Management

AWS Bedrock GCP Vertex
v %
Azure OpenAl Other LLM Provider

Inference Kubernetes Cluster l

Gateway API Inference Extension
b,
N YV
Other self-hosted models
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Gateway Kubernetes Cluster
SV 7]

: Envoy Al Gateway

Token-based Rate

Client & Upstream

Unified API Model Routing Authantication

Cost Tracking

[
|
l
| Limiting
I
I
|
I

[ N M

Inference Kubernetes Cluster l

AWS Bedrock GCP Vertex

Gateway API Inference Extension
JN R ¥

4 DY
Other self-hosted models Azure OpenAl Other LLM Provider

KServe Envoy Al Gateway Integration



https://kserve.github.io/website/latest/admin/ai-gateway_integration/
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Kubernetes Cluster

Tool Service

L

L4

Al Agent

!

Gateway Kubernetes Cluster

Envoy Al
Gateway

J

e )
e e as)

{

Inference Kubernetes Cluster

Gateway API Inference Extension

A
$ J

Other model

runtimes




KubeCon CloudNativeCon
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EXPLORER maingo M X

/ PLATFORM-DEMO-KUBE... main.go ~/github/platform-demo-kubecon-~eu-2025/main.go + Modified

go.mod
go.sum
main.go
README.md

openai "

(

useAIGateway flag.Bool{"use-a
aiGatewayURL flag.String
awsSessionToken = flag.String("
mode IName flag.String
toolURL flag.String

question = “What

main() {
flag.Parse

baseURL := ""
f xuseAIGateway
log.Println("Using AI Gatew
baseURL = xaiGatewayURL + "

log.Println("Using A

client := openai.NewClient
option.WithBaseURL (baseURL),

params := openai.ChatCompletionNewParams
Messages: openai.F([]openai.ChatCompletionMessageParamUnion{
openai.UserMessage(question),
3,

Tools: openai.F([]openai.ChatCompletionToolParam{

Type: openai.F{openai.ChatCompletionToolTypeFunction),
Function: openai.F{openai.FunctionDefinitionParam{
Name: openai.String("g i
Description: openai.String("Get
Parameters: openai.F{openai.FunctionParameters
"y 0 gge A
> GO “properties": [string]

g9 g

> OUTLINE
> TIMELINE



https://docs.google.com/file/d/1vt-02IRD-kwYLrsTBu06syHxQp26yVd3/preview

Optimized &

Up-to-Date Models Unified Access

Cloud-Native Scalability



Stage 3: Advanced Features




pedition Mode: Scaling Al with Batch Inference -

Europe 2025
| / Bedrock
L

8—*@@- -

pep User Al Gateway DSP Hosted
Models
~[>1le]~—
Batch [ Response queue
Worker l
—[»lll¢
Result
Request Queue (per model) Collator
Batch
Coordinator 41

[v e W,
—

Batch API Object Storage (BCS)
1 8

Job Metadata
(PostgreSQL)
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http://www.youtube.com/watch?v=CQ3W1GZ9sPk
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pgrades for the Expedition

Europe 2025

.’ R / Data Plane \

\
1 ! Envoy Al Gateway
I Control Plane :
: I OpenAl Compatible Observability &
I f\\ : API Cost Tracking
I
I ' 3
) : LLM Rate Limiting Intellllager;'t Modl Authn/Authz
| . outing 4
I I
l KServe :
; _ Controller ) ;
I
I
: " Model Cache ) | )
. | Controller | :
| I
: (KEDA External :
| . Scaler :
: |
£ o Distributed KV Cache Kubernetes Autoscaler (HPA)
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«1 2min Q 2min Q 2s Q 70s

Init Container Image Pull (first time) Load model Ready

Create model server container
Download models from Pull serving runtime image (vLLM) from Create and start the model server container Load model from mounted volume into the Ready for inference

Model Storage to local volume remote artifactory registry model server GPU memory



pt Caching

“> KVCache
Grows too fast! /

+ LMCache
Reuses common prefixes.
Faster inference!

KV Cache Size Calculator

Select LLM Model:

deepseek-ai/DeepSeek-V3 v
Select data type:

float16 v

Enter Number of Tokens:

10000

Calculate KV Cache Size
KV Cache Siz: 16.2888 GB

Calculation Details:

Selected Model: deepseek-ai/DeepSeek-V3

Hidden Size: 7168

Number of Attention Heads: 128

Number of Hidden Layers: 61

Number of Key-Value Heads: 128

Head Size: 56 (Hidden Size / Attention Heads)

Data Type Size: 2 bytes

Total Elements: 2 x 61 x 10000 x 128 x 56 = 8744960000
Total Bytes: 8744960000 x 2 = 17489920000 bytes

KV Cache Size: 17489920000 / (1024%) = 16.2888 GB

& o

KubeCon CloudNativeCon
Europe 2025

KV Cache Size Calculator

Select LLM Model:

deepseek-ai/DeepSeek-V3 v
Select data type:

float16 v

Enter Number of Tokens:

1000000
I

Calculate KV Cache Size
KV Cache Siz{: 1628.8757 GB

Calculation Detalls:

Selected Model: deepseek-ai/DeepSeek-V3

Hidden Size: 7168

Number of Attention Heads: 128

Number of Hidden Layers: 61

Number of Key-Value Heads: 128

Head Size: 56 (Hidden Size / Attention Heads)

Data Type Size: 2 bytes

Total Elements: 2 x 61 x 1000000 x 128 x 56 = 874496000000
Total Bytes: 874496000000 x 2 = 1748992000000 bytes

KV Cache Size: 1748992000000 / (1024°) = 1628.8757 GB
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saggregated Serving

Europe 2025

Traditional Serving Disaggregated Serving

4 Multi-GPU prefill efficiency

Prefill

1st token Remaining Tokens
ot = B B =
Cache
\ )
\ f \ Decode !
f Compute Bound Memory Bound -
I P 1 I | KV Cache
: m m m i N $
11
P m
Q K v Q . B ' High tensor parallel to increase
K v memory bandwidth

\ Matrix-matrix multiplication / K Frequent data movement j

Dedicated GPUs to improve }

Prefill Decode
1st token Remaining tokens

Input — @ _— - - - - Input —>

https://developer.nvidia.com/blog/introducing-nvidia-dynamo-a-low-latency-distributed-inference-framework-for-scaling-reasoning-ai-models/



https://developer.nvidia.com/blog/introducing-nvidia-dynamo-a-low-latency-distributed-inference-framework-for-scaling-reasoning-ai-models/
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Contact Our Recruiters

We are hirig: bloomberg.com/engineering

Gen Al Platform Team Lead - Al Engineering (London)

Senior Software Engineer - Data Technologies Compute Platform (London)
Senior Software Engineer - Al Hardware (NYC)

Senior ML Ops Engineer - Al Engineering (NYC)

Senior Software Engineer - Bare Metal as a Service (NYC)

Senior Software Engineer - Public Cloud IAM and Org Management (NYC)
Senior Software Engineer - Public Cloud Pipelines (NYC)

Senior Software Engineer - Public Cloud Visibility (NYC)

Senior Java Engineer - Search Infrastructure (NYC)

Technical Product Manager, GenAl Developer Platform - CTO Office (NYC)
Technical Product Manager, LLM Platforms - CTO Office (NYC)

TechAtBloomberg.com

© 2025 Bloomberg Finance L.P. All rights reserved.


http://bloomberg.com/engineering

We are hiring: https://join.com/companies/liquidreply
e Business Unit Manager - Sovereign Cloud - Germany
e Developer Relations Engineer - Platform Engineering,

Open Source & Sovereign Cloud - Germany
e Platform Engineer - Germany

e Cloud Engineer - Germany

Grab your free copy with signing of
“Platform Engineer for Architects - Crafting moden
platforms as a product”

e Today - Booth S240 @Dynatrace during booth crawl
e Tomorrow - Booth S641@Syntasso during lunch break

X REPLY

Oy,

Platform Engineering
for Architects

Crafting modern platforms as a product

MAX KORBACHER | ANDREAS GRABNER
HILLIARY LIPSIG


https://join.com/companies/liquidreply

