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Why take the leap?
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Data scientists need you
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Data engineers, analysts, and scientists

[3]

• Databases and data warehousing systems
• Data pipelines (ETL)
• Big Data storage and computing solutions

Data engineer

• Explore data (data mining)
• Build models and algorithms
• Visualizations (dashboards)

Data analyst

• Translate business problems into DS problems
• Translate data and analytics into business value
• Manage DS-project & stakeholders, deliver and deploy results, 

get things done in large and complex organizations

Data scientist
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Venn diagram by Drew Conway 
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Data science and reliability
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To predict or to explain?

𝑋 𝑋 𝑋𝑋𝑋𝑋 𝑋 𝑋 𝑋

Causes

𝑌 𝑌

Effects

𝑌 = 𝑓(𝑋)

𝑋 𝑋 𝑋𝑋𝑋𝑋 𝑋 𝑋 𝑋

Predictors

𝑌 𝑌

Response
𝑋 → → 𝑌

Causal / explanatory model

Predictive model
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Join forces

Two main advantages:

- By understanding the failure mechanism the failure may be reduced or degradation delayed by
redesigning.

- Some types of failures are inherently unpredictable and predictive maintenance (based on preventive
replacement) is unlikely to be an effective maintenance strategy
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Corrosion Bolted Joint Welded Joint Fretting Wear

Smart Maintenance 
(predictive algorithms) 

Traditional reliability methods 
(physics-of-failure modelling)
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Why take the leap?

7

World of algorithms 
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New forms of data …

MB GB TB PB

Data
Volume

Data
Velocity

Data
Variety
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Model types

• https://medium.com/@recrosoft.io/supervised-vs-unsupervised-learning-key-differences-cdd46206cdcb

9

Text mining free text 
in e.g. logbook, 

failure information

Anomaly detection 
/ fault detection

User profile /  customer 
segmentation

Quality control 
based on images

Logdata (MES or SCADA) 
dimension reductions

Software defect 
prediction (SDP)
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Why take the leap?
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Work efficiency
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ETL Pipeline
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ETL Pipeline

join

drop fill, scale, …

Data 
sources

Structured 
data storage

Extract

Transform

Load
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Data wrangling …
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Stack columns
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Filter data (subsets)
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Data wrangling …
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Data wrangling …

    𝑓(     )

    𝑓(     )

    𝑓(     )

Compute variables from raw 
data

Stack columns Filter data (subsets)
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Access data via API or from database

• https://www.knmi.nl/kennis-en-datacentrum/achtergrond/data-ophalen-vanuit-een-script
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• https://aws.amazon.com/rds/aurora/?aurora-whats-new.sort-
by=item.additionalFields.postDateTime&aurora-whats-new.sort-order=desc

• https://towardsdatascience.com/amazon-rds-step-by-step-guide-
14f9f3087d28

https://www.knmi.nl/kennis-en-datacentrum/achtergrond/data-ophalen-vanuit-een-script
https://aws.amazon.com/rds/aurora/?aurora-whats-new.sort-by=item.additionalFields.postDateTime&aurora-whats-new.sort-order=desc
https://towardsdatascience.com/amazon-rds-step-by-step-guide-14f9f3087d28
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How to take the leap?
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Cultivate 
your 

domain 
knowledge
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CRISP-DM  
Process for 
Data Mining

Data
Deployment

Business 
understanding Data 

understanding

Data 
preparation

Modelling

Evaluation

Learn the 
basic 

workflow



© Holland Innovative Public20

Learn (a bit 
of) scripting
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𝑋 → → 𝑌

• Pressure

• Temperature

• Wear

Impending 
blowout or flat

Tires …

𝑋 𝑌Understand 
the 

vocabulary

Response 
variable

Dependent 
variable

Output 
variable

Labels

Predictor 
variables

Independent 
variables

Features

Explanatory 
variables

Attributes

Physical 
properties Probability 

of failure
𝑋 → → 𝑌

Algorithm

Classifier
Model

Model fitting
Training

Supervised learning
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Initiate 
and join 
teams

…

&
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Jump and enjoy!
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DS4GBB course

Data science and six sigma have much in common. 
Both operate on data-driven analysis techniques, 
offer structures for framing and solving problems, 
and follow a project-based approach. But also: six 
sigma is at least 25 years old … data science takes it 
to the next level. With new analytics, new forms of 
data, and new opportunities! 

The last decades have seen the emergence of a 
totally new brand of analytics from statistical 
learning, machine learning and AI. While Six Sigma 
focuses on optimizing business processes and 
current product lines (“Horizon 1 innovation”), 
current industry recognizes data and analytics as 
valuable assets in themselves, and explores data-
driven business models and strategies (“Horizon 3 
innovation”). 

https://www.holland-innovative.nl/academy/data-
science-six-sigma-green-belts-black-belts
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https://www.holland-innovative.nl/academy/data-science-six-sigma-green-belts-black-belts
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DS4GBB Course content (4 days)

1. Understand data science and machine learning (4u)

2. Learn to work in a data-science analytics environment (4u)

3. Data Engineering 101 (2u)

4. Visualization (6u)

5. Machine learning I - Regression techniques (6u)

6. Machine learning II - Classification techniques (6u)

7. Text mining and natural language processing (NLP) (3u)

8. Data science, machine learning & Six Sigma (1u)
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