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File Edit View Run Kernel Git Tabs Settings Help

[ ) C Q num_pipeline.ipynb

+ XD 0O » C % Python 3 (ipykemel) O

o

-/ from kfp import dsl
import kfp

Name Last Modified
ad< E subtract

M lost+found 3 minutes ago \:d>lA.component() ) ) . Q
def add(numl: int, num2: int) -> int:

Bl * (%) num_pipeline.ipynb a minute ago result = numl + num2

— return result

@dsl.component()

* def subtract(numl: int, num2: int) -> int:
multiply 0

result = numl - num2
return result

@ds 1. component ()

def multiply(numl: int, num2: int) -> int:
result = numl * num2
return result

@dsl.pipeline(name="num pipeline")
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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B +XDM » c #  Python 3 (ipykemel) O

o

-/ from kfp import dsl

N Last Modified import kfp ‘ ( )I [ |I )( )nents . )
ame ast Modifie
@ds . component () Sitimmct (/]

8 lost+found 3 minutes ago ; ) )
def add(numl: int, num2: int) -> int:

_ .E num_pipeline.ipynb a minute ago result = numl + num2

— return result

@dsl.component()

* def subtract(numl: int, num2: int) -> int:
multiply O

result = numl - num2
return result

@ds 1. component ()

def multiply(numl: int, num2: int) -> int:
result = numl * num2
return result

@dsl.pipeline(name="num pipeline")
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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num_pipeline.ipynb o +
B+ XD O » m C » Code v O #  Python 3 (ipykemel) O

-/ from kfp import dsl
import kfp

Name

B8 lost+found Step1 . add ads L..component.()

@dsl.component()

o W] num_pipeline.ipynb

def add(numl: int, num2: int) => int:
result = numl + num2
return result
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step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)




02 Kubeflow Components - Kubeflow Pipeline

‘ File Edit View Run Kernel Git Tabs Settings Help

num_pipeline.ipynb o +

B + XO M » m ¢ » Code v ® #  Python 3 (ipykemel) O

from kfp import dsl

./
import kfp

Name

M lost+found Step2 : subtract s

@ds1.component()

o W] num_pipeline.ipynb

def subtract(numl: int, num2: int) -> int:
result = numl - num2
return result

step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)

l [ ]1:




02 Kubeflow Components - Kubeflow Pipeline

‘ File Edit View Run Kernel Git Tabs Settings Help

num_pipeline.ipynb o +
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-/ from kfp import dsl
import kfp
Name

™ (ost+found Ste : multiply
o W] num_pipeline.ipynb
@dsl.component()

def multiply(numl: int, num2: int) -> int:
result = numl * num2
return result

step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)

l [ ]1:
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-/ from kfp import dsl
import kfp

Name Last Modified

B |ost+found 3 minutes ago {gdsl,.component(A) . .
def add(numl: int, num2: int) -> int:

Bl * (%) num_pipeline.ipynb a minute ago result = numl + num2

— return result

@ds 1. component()
* def subtract(numl: int, num2: int) -> int:
result = numl - num2
return result

@ds 1. component ()
def multiply(numl: int, num2: int) -> int:
result = numl * num2

return result Plpellne

@dsl.pipeline(name="num pipeline")
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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M [ +] L ( num_pipeline.ipynb o +
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B+ XDO » C »w Code v @ %  Python 3 (ipykemel) O

O ./ from kfp import dsl
import kfp
Name

8 lostsfound Pipeline 44/d
B * (N num_pipeline.ipynb

@dsl.pipeline(name="num pipeline")
def pipeline(numl: int, num2: int):

stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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[ ) C Q num_pipeline.ipynb

B +XDM » c #  Python 3 (ipykemel) O

o

-/ from kfp import dsl
import kfp

Name Last Modified
e H subtract

M lost+found 3 minutes ago ‘\:dpl,.component(A) ) ) - 0
def add(numl: int, num2: int) -> int:

_ .E num_pipeline.ipynb a minute ago result = numl + num2

— return result

@dsl.component()

* def subtract(numl: int, num2: int) -> int:
multiply O

result = numl - num2
return result

@ds 1. component ()

def multiply(numl: int, num2: int) -> int:
result = numl * num2
return result

@dsl.pipeline(name="num pipeline")

def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)

step3 = multiply(numl=stepl.output, num2:step2.oYlAML *C|>-|Ao-|

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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M [ +] L num_pipeline.ipynb
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#  Python 3 (ipykemel) O

o

-/ from kfp import dsl
import kfp
Name Last Modified

i b B subtract 0
M lost+found 3 minutes ago @ds 1. component() .

def add(numl: int, num2: int) -> int:
Bl * (%) num_pipeline.ipynb a minute ago result = numl + num2

— return result

. component ()
* YAML IHQY A S

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)

@dst.pipetine(name="num pipetline™)
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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) [ 4] 1t C ¢ num_pipeline.ipynb ir

B+ XDODM » =m C %  Python 3 (ipykemel) O

o

-/ from kfp import dsl
import kfp

Name Last Modified
subtract
0 @ds.component() Q

B lost+found 3 minutes ago

def add(numl: int, num2: int) -> int:
_ ¢ [A] num_pipeline.ipynb a minute ago result = numl + num2

Y: num_pipeline.yaml seconds ago return result

* @ds1.component()
def subtract(numl: int, num2: int) -> int: multi Q
ply
result = numl - num2
return result

@ds 1. component()

def multiply(numl: int, num2: int) -> int:
result = numl * num2
return result

@dsl.pipeline(name="num pipeline")
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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"F KUbEﬂOW @ dpslsl-dev (Owner) ¥

Pipeline Versions
Home

< New Pipeline

Not oks _ )
Upload pipeline or pipeline version.

TanEarbhoarde @ Create a new pipeline O Create a new pipeline version under an existing pipeline
ards

Select if the new pipeline will be private or shared.
@ Private O Shared

Upload pipeline with the specified package.

Volumes

Endpoints

Pip

Experiments (AutoML)
test_num

Experiments (KFP)
Pipeline Description

lines
Choose a pipeline package file from your computer, and give the pipeline a unique name.
You can also drag and drop the file here.
Runs
For expected file format, refer to Compile Pipeline Documentation.
Recurring Runs

@ Upload a file num pipeline.yaml Choose file
Artifacts

Executions
O Import by url

Manage Contributors
Code Source

GitHub -Cl Cancel

Documentation
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q'[.‘ Kubeflow $ dpslsl-dev (Ownen) ¥

Home PipelineS + Upload pipeline  Refresh

Notebooks

Private Shared
Tensorboards
Volumes

Endpoints D Pipeline name Description Uploaded on
Experiments (AutoML) ) »  testoum 2024.7.9. 2T 9:36:33
Experiments (KFP) Rows per page: 10 v
Pipelines

Runs

Recurring Runs

Artifacts

Executions

Manage Contributors
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Lt < selal-dov:Ours
"6 Kubeflow ® dpslsl-dev (Own

AT ¢ Start a new run

Notebooks
Run details

Tensorboards
Pipeline*

Volumes client num pipeline Choose ‘

— Pipeline Version®
|

Endpoints 2.0 Choose ‘

— Run name” ————

Experiments (AutoML) |
Run of 2.0 (cO

Experiments (KFP) z — ) ) )
Description Choose a pipeline version

Pipelines

This run will be g
Runs

- Experiment® —

. test_num
Recurring Runs = Version name Description Uploaded on ¢

Artifacts This run will use

Executions Service Accl

Manage Contributors Run Type

(® One-off

GitHub ©
Pipeline Root

Documentation 2
Pipeline Root represents an artifact repository, refer to Pipeline Root Documentation.

D Custom Pipeline Root
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Run details

test_num Choose

Choose

n narn

Run of test_num (228cb)

This run will be associated with the following experiment
test_num Choose

This run will use the following Kubernetes service account. 9



02 Kubeflow Components - Kubeflow Pipeline

Run Type
@ One-off O Recurring

Pipeline Root

Pipeline Root represents an artifact repository, refer to Pipeline Root Documentation.

D Custom Pipeline Root

Run parameters

Specify parameters required by the pipeline
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M [ +] * | num_pipeline.ipynb

B + X g » . %  Python 3 (ipykemel) O

0

-/ from kfp import dsl
import kfp

Name Last Modified

@ds 1. component ()

8 lost+found 3 minutes ago

def add(numl: int, num2: int) -> int:
Bl * (%) num_pipeline.ipynb a minute ago result = numl + num2

: = return result
. Client Al

from kfp.client import Client

client = Client(host='<HOST _URL>")
client.create_run_from_pipeline_func(pipeline_func, arguments={'"num1': 7, 'num2': 2})

Eus trpIpeuIneElTame="unr pIpetine Ty
def pipeline(numl: int, num2: int):
stepl = add(numl=numl, num2=num2)
step2 = subtract(numl=numl, num2=num2)
step3 = multiply(numl=stepl.output, num2=step2.output)

pipeline_func = pipeline
pipeline_filename ='num_pipeline.yaml'
kfp.compiler.Compiler().compile(pipeline_func, pipeline_filename)
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({.‘ Kubeflow ® dpslsl-dev (Owner) ¥ R

Experiments > test_num

< @ Run of test_num (1d0c8)

Home )
Clone run Archive

Notebooks
Graph Detail Pipeline Spec

Tensorboards
Layers | root X multiply

Volumes
Input/Output Task Details Logs

Endpoints
This step corresponds to execution "multiply".

Experiments (AutoML) Input Parameters

Experiments (KFP) num1

num2
Pipelines

Output Parameters
Runs

Output

Recurring Runs
subtract 0

Artifacts

Executions

multiply

Manage Contributors

GitHub ©
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' © i #orovoD g @

dmilc

XGBoost @xnet = LightGBM

Features

Distributed Training (e.g. PyTorchJob)

All-Reduce Style Training with MPI

{,.‘ Ku beﬂow Training Operator High Performance Computing (HPC) with MPI

Job Scheduling with Volcano, Kueue

Elastic Training

@ - PyTorch, TensorFlow, XGBoost & LYo ML UK E A6 BHE ML 29| 0N =X Bl 24t etE 2 2let
Kubernetes 7|9t T2 N E
- HuggingFace , DeepSpeed?t 22 CIE ML 2l0|E2{2|Z Training Operator2t S26t0{ KubernetesOi|Af
ML st 7ts
- API2} Training Operator Python SDKZ 0| 8310 114 Jts

=X : https://www.kubeflow.org/docs/components/training/overview/
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(1) ol

HYPEROPT

iy
Features

HyperParameter Tuning

Early Stopping

".1 KU bef I oW Neural Architecture Search

Experiment Tracking

Workflow Tuning and Orchestration

T

- AutoMLZ 2|2t Kubernetes 7|8t ZZHE

- Hyperparameter tuning, Early stopping 2 Neural Architecture Search(NAS)E X|&

- Bayesian optimization, Tree of Parzen Estimators, Random 2| Ctfet AutoML € 112|&5= X| &

- X| M3 parameter, algorithm, early stopping point, metrix, maxTrialCount, maxFailedTrialCount 52 S5}0
=% ots

E£X : https://www.kubeflow.org/docs/components/katib/overview/
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® dpslsl-dev (Owner) ~

< Experiment details

OVERVIEW TRIALS DETAILS YAML

Name tune-mnist

Status & Experiment has succeeded because max trial count has reached
Best trial tune-mnist-hgkjrswp

Best trial's params Ir: 0.14909 num_epoch: 13

Best trial performance loss: 0.1099 accuracy: 0.9701
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~ Hugging Face PyTorch  TensorFlow learnn LightGBM

o

NVIDIA intel AMD

Z£X : https://kserve.github.io/website/latest/
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GET /v1/models
GET /v1/models/<model_name>
POST /v1/models/<model_name>:predict

POST /v1/models/<model_name>:explain
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Machine Learning(ML) + Operations(Ops) = MLOps

£X : https://blogs.nvidia.co.kr/blog/what-is-mlops/
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Pipelines

£X : https://blogs.nvidia.co.kr/blog/what-is-mlops/
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