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About me

Now: Enterprise Data Scientist at PMI in Krakow

Education: Computer Science

Every day: Data Science best practices ambassador

Likes: Motorbike trips, aviation
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A software system with a ML/AI
component,
part of a large business system

Formally defined, it is a system that:
takes raw data as input,

applies a machine-learned model
to it,

produces data as output

Additionally, a data product must be

dynamic and maintainable,
allowing periodic updates

What is a Data S
Product?
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Culture Conflict

* Companies structure DS divisions into
Data Scientists — build models,
Data Engineers — put models into productions,
DevOps - maintain the platform

* Tendency to go into silos and do their owe thing.

* You hear things like ‘But it work on my machine’
‘Here’s my Jupyter Notebook, please industrialize it’

* Everyone get caught in a vicious cycle of frustration
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SCRUM certified



Data Science @ PMI il
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* We are part of PMI's Enterprise Analytics and Data (EAD) group

* 404 Data Scientists across 4 hubs

* Offices in Amsterdam (NL), Krakéw (PL), Lausanne (CH) and Tokyo (JP)

...
* Profiles ¢
* Education: 30% PhD, 70% MSc/BSc
* Data Science Experience: 7.4 yrson average
» Experience in PMI: 88% under 2yrs

« Expertise in Machine Learning, Big Data Engineering, Insights Communication

* SCRUM certified
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Data Scientist: The Sexiest Job of
the 21st Century

By Thomas M. Davenpor sad D, Pard
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ben Jonathan Goldman armved for work in June 2006 at Linkedin, the business netwuorking sie, the place

il felt like a start-up, The comgany had just under 8 million accounts, and the nimber was growing guickly

s exiseing members lvied their friends and colleagues 10 joln. Bul users weren't seeking out connections
with the people who were already on the site at the rate executives had expected. Something was apparently missing (n the
social experience. As one LinkedIn manages put it, *It was like 2:riving at 2 conference reception and realizing you don't
now anyone. 56 yoo just stand in the corner sipping your drink—and you probabily lesve early”

https://hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century
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THE TRUTH
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Master
data science

in 1 month

Designed for anyone with interest in
data science, this course will give you a
complete data science training that
covers statistics, mathematics, python
and machine & deep learning... more
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Master
data science
e

Perception

https://developers.google.com/machine-learning/crash-course/production-ml-systems

Configuration

Data Collection

Machine
Resource
Management

Feature
Extraction

Analysis Tools

Process
Management Tools

Serving
Infrastructure

DIGITAL

Monitoring
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Reality

Configuration

Data Collection

Machine
Resource
Management

https://developers.google.com/machine-learning/crash-course/production-ml-systems
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Analysis Tools

Process
Management Tools

Serving
Infrastructure
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Monitoring
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Monitoring
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Reality

Configuration

Data Collection

Feature
Extraction

https://developers.google.com/machine-learning/crash-course/production-ml-systems

Machine
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Monitoring
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Machine Learning as
a Service
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CONTROL EASE OF USE

Amazon SageMaker

databricks
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HORTONWORKS

Infrastructure @ Cloud

Any Hadoop technology,
Any distribution Machine Learning as a Service

laa$S Clusters Insights as-a-service
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CONTROL EASE OF USE
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laasS Clusters PMI Data Ocean Insights as-a-service
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Our Vision

To create a workflow that is ...

Reproducible

Inspection
ready
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Data Product Architecture @PMI

* The dots, connected.

-
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DS Prod Lab

F Jupyter P Spnﬁ:‘t—

@

docker F

________________

i’

T

7 ' Data Read/ertqe

F — Flexible
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Data Product Architecture @PMI <
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* The dots, connected.

T DS Prod Lab
o Bitbucket | F
[ version Conrbl s o @ Spok s [
O 7 .
! JFrog Artifactory / d
' Scanned by BIacquck - ____q_O_CJS?f___F_
I Reproduuble Contambrs
klbana F — Flexible

________ | — Inspection ready
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Data Product Architecture @PMI <
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* The dots, connected.

DS Prod Lab
ATLASSIAN
o Bitbucket y! F
| Version Control < k jup}-‘tEl’P Spnﬁ?<——> '_D_ a_t;EQ:a;c;/\_N_rEé;
O - :
—_— sammn
| JFrog Artifactory d
' Scanned by BIacquck N docker Frr
| Reproduuble Contambrs
kibana F - Flexible
———————— | — Inspection ready
| MB[‘EE“_”Q R — Reproducible
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Data Product Architecture @PMI <

* The dots, connected.
R DS Prod Lab
o Bitbucket F

| Version Control < & jupyterP Spnﬁ?<—
O - . &3
N saman

I JFrog Artifactory a kubernetes
' Scanned by BIacquck N docker Fr <
| | Reproducible Contam}ers
kibana ”iZ‘t;;e'E‘s?rﬁ?e'! @ F — Flexible
________ | NAlrﬂOW E fm———————m E Jenkins °© | — Inspection ready
| MPDEO_rI_ng _______ | On- demandl _________ R — Reproducible

' Schedule|r Llnfrastructure | Automatlod E — Easy to use

—_—— e — —— —_—— . ——— —— - - — —a
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Data Science Best Practices @ PMI &l

EAD | DIGITAL

Code Project
Reviews Templates

Docker

Version Notebooks

Testing Control to Modules
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Data Science Best Practices @ PMI

Project

DOCKer Templates

Version Notebooks
Control to Modules

Testing
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For Reproducibility
Docker Containers



Docker for Containerized Data Science

All your dependencies in one place.
Code guaranteed to run anywhere.

Spqr‘llg

*docker
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Docker for Containerized Data Science &l
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All your dependencies in one place.
Code guaranteed to run anywhere.
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*docker
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All your dependencies in one place.
Code guaranteed to run anywhere.

%) Ease of installation Spqu

e Reproducibility

*docker
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Docker for Containerized Data Science &
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All your dependencies in one place.
Code guaranteed to run anywhere.

‘g}g Ease of installation SpQrK

CETTITIN
¢ ST & docker
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Docker for Containerized Data Science &
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All your dependencies in one place.
Code guaranteed to run anywhere.

o et
e Spark
ORI

' &> docker

¢ T
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Docker for Containerized Data Science

All your dependencies in one place.
Code guaranteed to run anywhere.

APACHE

Spor

“ Freedom
>100GB
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e Reproducibility
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For organization and predictability
Project Templates









For integration and deployment

CICD for Data Science
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“It is not the strongest of the species that survive, nor the most intelligent, but the one most responsive to change.”
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“It is not the strongest of the species that survive, nor the most intelligent, but the one most responsive to change.”

Charles Darwin
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Continuous Integration (Cl), Delivery (CD) and Deployment

EAD | DIGITAL

Development practices for overcoming integration challenges and moving faster to delivery

= Continuous Integration requires multiple developers to
integrate code into a shared repository frequently. Requested Plan & Code

merges are automatically tested and reviewed. Q

= Enabled by git-flow, code standards and
automated testing

Deploy & Learn

& Test & Integrate

n

The CI/CD Cycle
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Continuous Integration (Cl), Delivery (CD) and Deployment X
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Development practices for overcoming integration challenges and moving faster to delivery

Plan & Code

&

= Continuous Delivery makes sure that the code that we Deploy & Learn
integrate is always in a deploy-ready state.
= Enabled by agile (iterative) methods, & Test & Integrate
testing and build automation >

The CI/CD Cycle
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Continuous Integration (Cl), Delivery (CD) and Deployment Il
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Development practices for overcoming integration challenges and moving faster to delivery

Plan & Code

Deploy & Learn
& Test & Integrate

= Continuous Deployment is the actual act of pushing

updates out to the user — think of your iPhone apps or
Desktop browser that prompt for updates to be installed

periodically. The CI/CD Cycle

50



Continuous Integration (CI), Delivery (CD) and Deployment é‘
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From business needs to value

Exploration phase Automation phase

Project Alpha Beta Industrializatio
Phase
T Ij .

Code Review O : (‘.J:-' —
@ m 30.78»
i i aidathidd .
Jenkins -

Understanding business needs

Web-based application Generating value
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For monitoring
Kibana and Airflow
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A > Airflow DAGs ata Profiling Browse~ Admin~ Docs~ 13:04 UTC ® E ‘
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DAGs

Show _'J entries Search:
o DAG Schedule Owner Recent Statuses @ Links
(i} example_bash_operator 00+ airflow eH WA +=EDT
(i ] example_branch_operator airflow @ R LMAZ+=D
© [EBJ] example_http_operator 1 day, 0:00:00 airflow O @‘E eR WA +=D
(i ] example_passing_params_via_test command o] me @"\E‘ e WA +=EDC
© [EI] example_python_operator = airflow e WA 4+=ED
© ] example_short circuit_operator 1 day, 0:00:00 airflow @ e WAZ+E=EDT
(i} example_subdag_operator airflow @ e WA +=EDC
i ] example_trigger_controller_dag me O e WA 4+=EC
(i} example_trigger target dag =3 airflow @ e WA +=EDT
(i ] example_upload airflow @ e WA 4=EDC
® EBJ| example xcom =3 airflow @ eR WA +=ED

https://docs.qubole.com/en/latest/user-guide/data-engineering/airflow/monitor-airflow-cluster.html 54



https://docs.qubole.com/en/latest/user-guide/data-engineering/airflow/monitor-airflow-cluster.html
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» Supporting technical assessment of
tools, methods, etc.

* Preparing & conducting internal

] \ trainings
Best Practice * Providing on-site support to fellow
A b d 1 data scientists
MDassador 4 * Facilitating retrospectives of other

NEtWOrk @ teams

* Actively participating in local meetups

PM I 4 & conferences

“... ~* Designing & implementing data
science specific solutions for
improving the data science work
effectiveness
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In Conclusion
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= Engineering smart systems around a machine-learned
core is

» |t requires teams of exceptionally talented individuals to
work together.

» What makes data scientists special is their ability to work
with both business leaders and technology experts.

= We must acknowledge that we are a part of something
much bigger and learn to play well with each other and
with all parties involved.

Our hope is that these systems, principles and best
practices will help you take the first steps in that direction



s - Thank you!

Maciej.Marek@pmi.com
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Ocean platform ¢l
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Ocean platform ém
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Capability view
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Ocean platform

Instantiation view
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