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- \Who am |

Ot=11 (ahnsk@sk.com)

SKE!ZY|F Senior Software Engineer

Java Enterprise Application 7§
OpenStack 7|8t Private Cloud 7H'
Kubernetes 7|8t S & 71

Istio 7|2t MSA 23 & 7Y

ML Model Serving S 71
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+ Data Scientist 2t ML Engineer 7t 97|& 33 X| &
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——  Why? MLOps
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Machine Learning Pipeline
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CHAIE ML pipeline

Iterate tuning

Experimental phase and training
|dentify problem Choose an ML Experiment with Tune the model
and collect and mmms= algorithm and mm=  data and model —
i yperparameters
analyse data code your model training
Production phase lterate tuning
and training
Serve the model Monitor the
=== Transform data mm=  Train model === for online/batch mmmm - model’s
prediction performance
https://www.kubeflow.org/docs/images/kubeflow-overview-workflow-diagram-1.svg ‘
[
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What is Kubeflow ?

« Kubernetes ?|0 simple, portable, scalable StA AX|g &= = MLOps Open Source S/W

« Google O] LIEXM 2 Z Tensorflow Extended (pipeline)& 7|8t2 £ TensorflowE X[ ¥

+ Orgfel HxHE=R +4d
« Training Operators
« KServing
- Katib
« Kubeflow Pipelines

 Notebooks, Centrol Dashboard

« XM HH™E2 v1.6.1 -> Kubernetes 1.22 X| ¥

« CNCF Project 2 &2|5}7| I8 Al CNCF Incubating Project 2 X| & (Oct 24, 2022)
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Why Model Serving ?

+ Cost
OIAEA JHL= MESIIP? 2lar= G8HOZ S0 QULL

« Monitoring
MH|A LS ZF SXHSE=T X|MHo| M8 L= M
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 Rollout
e SHY o= HimE QL BWE O{EH? ST HA Q0| MAAY EHAE JHs?

* Protocol Standard
Prediction = O{E 7| 2t=7t? gRPC? HTTP?

* Framework
Tensorflow & O{E | Serving &7/}? XGBoost? Scikit Learn? Pytorch? Custom Code?

 Features
Prediction & O{E#| 2 ¥5}X[? outlier, skew B X|=?, custom pre/post processing & O EH|?
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- KServe Architecture

PRE-PROCESS \\ PREDICT \\ |POST-PROCESS \ | EXPLAIN E | MONITOR
' ' ' ' . Model

,_ Assets
F_ pvibren @@ XGEoost & onnx_ LGN i
KServe |

"

https://www.kubeflow.org/docs/external-add-ons/kserve/pics/kserve.png
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—  What is Operator (Custom Controller) ?

& modifications

custom resource

user ﬁ
tracking change
events
Y

A B
O operator
reconcile

e ..

adjust

O

in case of error

https://docs.apimatic.io/assets/images/kubernetes-operator-diagram-ce95ced3bd0495aa4a5e4476dc17b5b8.png

current state
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What is Istio ?

Envoy Proxy (Side car) 7| 22| Service Mesh
CNCF Incubating Project S ¢! (Sep 30, 2022)
Operator {EHC 2 St

7H& 2 E-L2 Traffic management
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Istio Architecture

Istio Mesh

Data @ Service A Service B

AN Jue

Ingress

traffic
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Mesh traffic
> Proxy >

Discovery
Configuration
Certificates

Control plane

istiod pilot Citadel Galley

https://istio.io/latest/docs/ops/deployment/architecture/arch.svg

Egress
traffic
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Istio Data Flow

Custom \ Custom \
//' Resource Resource
Gateway VirtualService AN
Data Flow 0
deploy (' deploy
Istio Gateway Controller workload

Kubernetes Cluster

.
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- |stio Custom Resource

apiVersion: networking.istio.io/vlalpha3 apiVersion: networking.istio.io/vlalpha3
kind: Gateway kind: VirtualService
metadata: metadata:
name: bookinfo-gateway name: bookinfo
spec: spec:
selector: hosts:
istio: ingressgateway - "
servers: gateways:
- port: - bookinfo-gateway
number: 80 http:
name: http - match:
protocol: HTTP - uri:
hosts: exact: /productpage
- " - uri:
exact: /login
route:
- destination:
host: productpage.default.svc.cluster.local
port:

number: 9080
e
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What is Knative ?

» Serverless and Event Driven Application
« CNCEF Incubating Project 52! (Mar 2, 2022)

« Operator {EHCL 2 St
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— Knative Resource Types

__-~Manages ~"-..___

config
‘ Configuration
Route routes traffic to |
(name) \ E
ReV|Si0n e o e 'i
route records |
history |

ReViSion - mmm——— 1

Revision f«-----------

https://github.com/knative/specs/raw/main/specs/serving/images/object_model.png
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Knative Custom Resource

apiVersion: serving.knative.dev/vl
kind: Service
metadata:

name: helloworld-go

namespace: default

spec:
template:
spec:
containers:
- image: gcr.io/knative-samples/helloworld-go
env:

- name: TARGET
value: "Go Sample v1"

S kubectl get deploy

NAME READY UP-TO-DATE AVAILABLE AGE
helloworld-go-00001-deployment 0/0 0 0 5d15h

$ kubectl get kpa
NAME DESIREDSCALE ACTUALSCALE READY REASON

helloworld-go-00001 0 0 False NoTraffic W
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What is KServe ?

 Model Inference Platform
« Operator {EHC 2 St
o LCIYSH ML Framework 2 X| €

«  Scikit-Learn, XGBoost, Tensorflow, PyTorch and Custom model runtime
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KServe Custom Resource

apiVersion: serving.kserve.io/vlbetal
kind: InferenceService
metadata:
name: mnist
spec:
predictor:
model:
modelFormat:
name: tensorflow
version: "2"
storageUri: "gs://kserve/models/mnist"
runtime: kserve-tensorflow-serving

S kubectl get isvc
NAME URL READY
mnist http://mnist-default.taco-cat.xyz True

PREV

LATEST
100

e
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KServe Runtime

$ kubectl get clusterservingruntimes
NAME DISABLED
kserve-lgbserver

kserve-mlserver

kserve-paddleserver
kserve-pmmlserver
kserve-sklearnserver
kserve-tensorflow-serving
kserve-torchserve
kserve-tritonserver

kserve-xgbserver

MODELTYPE
lightgbm
sklearn
paddle
pmml
sklearn
tensorflow
pytorch
tensorrt
xgboost

CONTAINERS

kserve-container
kserve-container
kserve-container
kserve-container
kserve-container
kserve-container
kserve-container
kserve-container
kserve-container

AGE

5d12h
5d12h
5d12h
5d12h
5d12h
5d12h
5d12h
5d12h
5d12h

.
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