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Rediscover
the meaning of technology

Founded in 2006 by 4 Microsoft MVPs, Plain
Concepts was created to help companies adopt
new technologies aimed at improving their
productivity and processes.

Awarded in 2016 as Microsoft Partner of the
Year, we currently have over 350 employees,
reaching a milestone in the technology sector by
having 12 professionals recognized as Microsoft
MVP and over a dozen certifications at business
level.

Present in Spain, USA, UAE, United Kingdom,
Germany and the Netherlands, we have
developed over 2,000 projects for companies
across all industrial vertical.
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Agenda 1.  Machine Learning is hard

MLOps Components

MLOps Teams and Processes

INENEIN

MLOps Flows
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QUICK POLL
Did you have problems deploying your latest
model to production?

NO

If YES - What problems?
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Machine Learning is hard
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Machine Learning lifecycle

m oS
Data Prep
oo
Delta $okafka Raw Data Training Spark :
b DB hadoop E
Deploy
o E Spark
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Machine Learning best practices

i

M LOpS IS a new

practice for collaboration
and communication
between data scientists
and IT professionals while
automating and

.l j productizing machine

learning algorithms

"
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MLOps Components
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o GitHub

W Bitbucket

ML LIFE!

Q

CLE

oS

Kube
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mlflow
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Azure ML

circleci

UTION PLATFORM

EXEC

databricks
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MLOps Components

‘ mlflow ‘ * $

databricks
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UNIFIED DATA ANALYTICS PLATFORM
Q— Q@ — Q@ —=®

DATA ENGINEERS DATA SCIENTISTS ML ENGINEERS DATA ANALYSTS

2 databricks

Accelerating data-driven
innovation across data
science, data engineering,
and business analytics
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RAW DATA LAKE
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https://databricks.com/
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Delta Lake ensures data reliability
A -
. Parquet Files
stz | A s - High Quality & Reliable Data
Updateleelet: t DELTA LAKE Tr:a:mal always ready for analytics
s Log

e ACID Transactions e Unified Batch & Streaming
e Schema Enforcement e Time Travel/Data Snapshots

Key Features

https://databricks.com/
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Azure DevOps

Azure Repos

Unlimited free private repos

Get flexible, powerful Git hosting with effective code
reviews and unlimited free repositories for all your
ideas—from a one-person project to the world's largest
repository.

=5
o8

o Azure Pipelines

Cl/CD for any platform

Build, test, and deploy in any language, to any cloud—or on-premises. Run
in parallel on Linux, macOS, and Windows, and deploy containers to
individual hosts or Kubernetes.

focus of
this tall
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mlflow

Open source machine learning platform
« Works with any ML library, algorithm, language, etc

« Open interface design (use with any code you already have)

mlf/ow mlf/ow mlf/ow mlf/ow
Tracking Projects Models Model Registry
Record and query Packaging format General format Centralized model
experiments: code, forreproducible that standardizes management,
data, confs, results runs and workflows deployment paths review & sharing
. \_ J/ o

https://mlflow.org/
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MLOps Teams and Processes

Area

MODEL

CODE

DATA

Stage

IIIIIIIIIIIIIIIII

Operations




plan
concepts

Databricks
Local { f). '
Virtual
Machine AZure
DevOps

J

AZure
DevOps

a

Diata Scientist

EXPERIMENTATION

candidate
models

jupyter

train
code

Model Selection (mIFlow Models)

EDA (Exploratory Data Analysis)
Preprocessing

* Data Collection
* Feature Engineering

Feature branches
Notebooks (w/out Spaghetti code)

Dataset samples

EXPERIMENTATION

Train Model
* Hyperparameter tuning

Evaluate Model

Model Hyperparameters (mIFlow Tracking)

mfow. B B i

metrics
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Machine
Learning
Enginesr

OPERATIOMALIZATION O P E RATI O N A LI ZATI O N

train
model Model Store (mIFlow Models)

DevOps Pipelines: Simple Orchestration:
* Build * code
* Release * gated releases

D

Azure
pipeling

Infrastructure deployment
DevOps

f‘j Code versioning ML Pipelines (train and scoring)
mlf}’ W training scoring Lo=tEl * Git flows
o By integration . q . o

Azure pipeline pipeline 1esti_n+; ' * miFlow project Unit and Integration testing
DevOps

mlff Train and Testing Dataset Feature Store (data lineage)
. JW

train test Data Pipelines integration Model evaluation (mIFlow tracking)

Feature Store dataset dataset metrics
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Azure
DevOps

Databricks

(b

Azure
Power BI

DevOps

Feature

Store Application

Insights

a

Operations
Enginear

I DEPLOYMENT I

release
model

{ model repository (}
I.--" model serving

lication dashbord
code

production o
data monitoring

Model Registry (mIFlow Model Registry)

Model serving:
* Embedded model (model + code)
* Model as a Service (REST API)

* Model as artifact (deployment by label)

Scoring:
e Batch (offline)
* Single Request (online)

Visualization
API’s
Analytics

Production Data (w/out past data)

DEPLOYMENT

Model deployment:

* Single / Multiple model (partitioned models)

* Shadow model (canary deployment)
* Competing models (A/B testing)

Scalability:
e Kubernetes
e Databricks

Monitoring:
* Concept drift
* Data drift
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MLOps Flows
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a a a

Data Scientfist Machine Operations
Learning Engineer

Engineer
EXPERIMENTATION OPERATIONALIZATION DEPLOYMENT

OPERATIONALIZE
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Databricks
Development

Databricks based development

DEV

Git Preferences

Status @ Link




plan .,
concepts

Databricks
Development

Mixed based development
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MLOps Flows

a

Data Scientist

P

EXPERIMENTATION

</

OPERATIONALIZE

A

Machine
Learning
Engineer

OPERATIONALIZATION

v

REFINE

a

Operations
Engineer

DEPLOYMENT

-

®
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Virtual Coffee

Optimizaciéon de modelos de Deep
Learning: Mejora la eficiencia y el
rendimiento de tus predicciones
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Thank you

fplopez@plainconcepts.com

kalbes@plainconcepts.com

www.plainconcepts.com
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