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Head of Bigdata & Al Cloud Platform Machine Learning & MLOps Specialist
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About REPSOL remor

A global multi-energy company based in Madrid, Spain. We put the customer at the heart of everything we do
with the aim to meet all energy needs by offering new solutions.

. Present throughout the entire value chain, and market a wide range of products

in over 90 countries worldwide.

Cutting-edge technology to obtain best solutions in the energy industry;
launched > 670 digital initiatives to improve efficiency & safety and optimize resources.

RE P_r O'- u Diverse team of > 25,000 employees representing 77 nationalities, across 27 countries.

) The first energy company to set this ambitious objective in-line with the
DATAAI SUMMIT Paris Agreement, and we are aligning our entire value chain to achieve it.
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AR1iA Platform ==

What is ARIA?

ARIA is an integrated technological solution that allows data
collected from different external sources and hosted in its
persistence systems (databases, file systems, etc.) to be
governed, accessed and made available wusers, data
applications, analytics and/or any other technology to meet
strategic business objectives.

In this sense, ARIA is Repsol’s Centralized Data, Analytics & Al
Platform.
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ARiA Design Principles
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AR1A Architecture
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MLOps Evolution at Repsol
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New MLOps at Repsol

DATA'Al SUMMIT
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Databricks Kubernetes

e MLOps + LLMOps e MLOps APIs Microservices

e Gen Al process Gen Al APIs

e Execution of all kind of models e ML Console (Web application)

e New tools for Data Citizens o Optimization Models in Kubernetes
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°
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Our Model Life Cycle
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https://cloud.google.com/resources/mlops-whitepaper?hl=en

Kubeflow vs Databricks Costs
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DAB (Databricks Asset Bundles) for
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DAB (Databricks Asset Bundles) wcr

Databricks

Asset

Bundles
What are DAB? How do bundles work? Where are bundles used?
YAML files that specify the The Databricks cli has Bundles are useful during
artifacts, resources, and functions to validate, development and CI/CD
configurations of a deploy and run processes
Databricks Project. Databricks Asset Bundles

using bundle.yml files
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MLOps Steps wnro
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(*) The Big Book of MLOps



https://www.databricks.com/resources/ebook/the-big-book-of-mlops
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Bundles Usage Example

tasks:
| - task_key: Train |
job_cluster_key: small-cluster
notebook_task:
notebook_path: ./../dap_mllab_mlops_sample/training/notebooks/Train.py
base_parameters:
env: ${bundle.environment}
training_data_path: abfss://processed@datahub®ldextdapdls.dfs.core.windows.net/PS
experiment_name: ${var.experiment}

il
=
REPSOL

Taks generated by Use

model _name: ${var.model}
[~ task_key: Modelvalidation |
job_cluster_key: small-cluster
depends_on:
- task_key: Train
notebook_task:
notebook_path: ./../dap_mllab_mlops_sample/validation/notebooks/ModelValidation.py
base_parameters:
env: ${bundle.environment}
experiment_name: ${var.experiment}
enable_baseline_comparison: “"false"
validation_input: abfss://processed@datahub@ldextdapdls.dfs.core.windows.net/PS_S
model_type: regressor
targets: mean_squared_error
custom_metrics_loader_function: custom_metrics
validation_thresholds_loader_function: validation_thresholds
evaluator_config_loader_function: evaluator_config

Train @ ModelValidation =] ModelDeployment @ ServingDeployment @
Succeeded - Bm 205 3 Succeeded - 175 Succeeded - 175 Succeeded - 375
[ ..ps_sampleftraining/notebooks/Train 07 ..lidationjnotebooksMedelValidation [ ..mentjnotebooks/MadelDeployment [ ..neefnotebooks/ServingDeployment
B small-cluster R small-cluster m small-cluster & small-cluster

» Cases to orchestrate in
Databricks

DAG Tasks in
————— Databricks
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Bundles Usage Example

# Validate bundle to be deployed to the staging workspace

~scrinti | _ 1. Validate bundle before
| databricks bundle validate -t test | »

workingDirectory: $(repo_name) deploy a" COde

displayName: Validate bundle for test environment

env:

DATABRICKS_HOST: $(mllab-databricks-mlops-url)
ARM_TENANT_ID: $(tenant-id)

ARM_CLIENT_ID: $(case-sp-id)
ARM_CLIENT_SECRET: $(case-sp-secret)

# Deploy bundle to staging workspace

~ script: | 2. Deploy code in correct
| databricks bundle deploy -t test | > .

workingDirectory: $(repo_name) (3r1\/|r()r1r7]f§r]t

displayName: Deploy bundle to test environment in staging workspace

env:

DATABRICKS_HOST: $(mllab-databricks-mlops-url)
ARM_TENANT_ID: $(tenant-id)

ARM_CLIENT_ID: $(case-sp-id)
ARM_CLIENT_SECRET: $(case-sp-secret)

# Run Integration tests

Jeeuiet: | _ , . . 3. Run code (integration test,
I databricks bundle run integration-tests-job -t test I » .. .
workingDirectory: §(repo_name) training, inference, etc)
displayName: Run Integration Tests
env:

DATABRICKS_HOST: $(mllab-databricks-mlops-url)
ARM_TENANT_ID: $(tenant-id)

ARM_CLIENT_ID: $(case-sp-id)
ARM_CLIENT_SECRET: $(case-sp-secret)

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved $
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EXPLORER = mypy.ini @ deploy_job.py @ copy_model.py {} cookiecutter.json !' clusters_definitions.yml < .gitignore flake8 ! azuredevops_cicdyaml x I azuredevops_test_ciyml m
* DAP-MLLAB-MLOPS-CICD-DAIS dap—mllab-mlops~5a|s > I azuredevops_cicd.yaml
. echo "##vsoltask.setvariable variable=case-sp-id;|$CASE_SP_LD"
= dap—mllab-mlupf-dals 315 echo "##vso[task.setvariable varlahlez(ase-ss—secret ;1 $CASE_SP_SECRET" > cied Aa gb, ¥ 204 Tl =X
! azuredevops._cicd yam| 316 workingDirectory: $(repo_name)
! azuredevops_test_ciyml 317 displayName: 'Get Secrets & Set Secrets'
= flake8 318 ('H
- _gitignore 319 DATABRICKS_TOKEN: $(dbmlops-databricks-token)
" e S :ig DATABRICKS_HOST: ${mllab-databricks-mlops-url)
{} cookiecutterjson 322 # Validate bundle to be deployed to the prod workspace
@ copy_model.py 323 = script: |
@ deploy_job.py 324 databricks bundle validate -t prod
S 325 workingDirectory: ${repo_name)
s . 326 displayName: Validate bundle for prod environment
% project_validation.py 327 SR
(@ README.md 328 DATABRICKS_HOST: §(mllab-databricks-mlops-url)
requirements.txt 329 ARM_TENANT_ID: $(tenant-id)
test-requirements.txt 330 ARM_CLIENT_ID: ${case-sp-id) [
331 ARM_CLIENT_SECRET: $(case-sp-secret)
332
333 # Deploy bundle to prod workspace
334 - script: |
335 | databricks bundle deploy -t prod
336 workingDirectory: ${repo_name)
337 displayName: Deploy bundle to prod environment
338 env:
339 DATABRICKS_HOST: ${mllab-databricks-mlops-url)
340 ARM_TENANT_ID: ${tenant-id)
341 ARM_CLIENT_ID: $(case-sp-id)
342 ARM_CLIENT_SECRET: $(case-sp-secret)
343
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL Blzsh ++ @ @ »~ X

create mode 108644 test-requlrellents txt

carlosr Book-Pro dap-mllab-mlops-cicd-dais % git push origin feat/poc_cicd_dais
Enumerating objects: 18, dane,

Counting objects: 100% (18/13), done.

Delta compression using up to B threads

Compressing objects: 180% (15/15), done.

Writing objects: 108% (16/16), 9.27 KiB | 9.27 MiB/s, done.

Total 16 (delta @), reused @ (delta @), pack-reused @

remote: Analyzing objects... (16/16) (21 ms)

remote: Validating commits... (1/1) done (14 ms)
@ remote: Storing packfile... done (58 ms)
remote: Storing i done (89 ms)
5 QUTLINE To https://dev.azure.con/repsol-digital-team/DAPlatformd1/_git/dap-mllab-mlops-cicd-dais
* [new branch] feat/poc_cicd_dais -> feat/poc_cicd_dais

» TIMELINE carlosrosado@carloss-MacBook-Pro dap-mllab-mlops-cicd-dais % []
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MLFlow Recipes: Not for our DS

Models and endpoints deployed without control in names
and capabilities

Cost reduction of the Deployed Databricks

Deploy Users groups for models and endpoints
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Solutions

Model, Endpoints and Experiments auditory

()

o
—1 Cost reduction of deployed Databricks:

O O
‘5'(-3‘5'-0 Hierarchical Endpoints

’ Deploy Users group with Terraform
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Next Steps Roadmap
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