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Why take the leap?
Data scientists need you
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Data engineers, analysts, and scientists
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* Databases and data warehousing systems * Explore data (data mining)
 Data pipelines (ETL)  Build models and algorithms
 Big Data storage and computing solutions * Visualizations (dashboards)
=S| @ python’ *'
UYL APACHE& pg Ij -
SpQ K % Qlik @ Po.\,\/'(!r BI
/ A Microsoft'% : I
. A ZUre SQL Server Y +ableau Swsasa

)\

Data scientist
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* 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 science and reliability

Venn diagram by Drew Conway



To predict or to explain?
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Join forces
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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

Corrosion Bolted Joint Welded Joint Fretting Wear



Why take the leap?
World of algorithms
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New forms of data ...
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Model types
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Text mining free text
in e.g. logbook,

Quality control
failure information

based on images

User profile / customer
segmentation

Software defect
prediction (SDP)

Logdata (MES or SCADA) Anomaly detection
dimension reductions / fault detection

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



Why take the leap?
Work efficiency
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ETL Pipeline
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Moulding failure machines
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ETL Pipeline
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Extract

Factor

Moulding failure machines

Unreliability, F(t)=100-R(t) (%)
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Data wrangling ...
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Data wrangling ...
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10.1 10.1 ¢ 3 N4
D NA T
Validate and recode values, Group and aggregate data Combine data from multiple
handle missing values sources
installs = pd.read_excel('Sales_data.xls")
failures = pd.read_excel( 'Failure_data.xls')
data.replace( ", 'NaN', inplace=True)
data.replace(-999, "Nal’, inplace=True) data = failures.join(installs, on='Serial number', how="left')

data.dropna(axis=@8, how="any', inplace=True)

data_agg = data.groupby([ 'Product ID'])}['Errcrs’].sum()




Data wrangling ...
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product "type A’
date = '1-1-2821'

datafiltered = data[(data[ 'Product']==product]) & (data[ 'Install date']:date])

stacked = data.stack()

data[ "ttf [hrs]'] = (data['Fail date'] - data[ 'Start date']} * 24

I X1 Y1 f(x1,¥1)
II"> X2 V2 ]FCXZIJEZ) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

X3 V3 f(x3,¥3) »

Stack columns Compute variables from raw Filter data (subsets)
data




Access data via APl or from database
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PO Koninklik Nederlands ogfish ‘| hoosconteas
Meteorologisch Instituut Eoglish o
Ministerie vamInfrastrutiur em Wotrstost

me  Nederlandnu  Klimaat  Producten & diensten [UCLUEEATNETFS

Research  Over het KNMI

Kennis- & datacentrum > Achtersrond > Data ophalen vanuit een script Code geel

Achtergrond

! : Example how to connect to AWS database
Data ophalen vanuit een script Structured

data storage

import pandas as pd
Behalve via de diverse interactieve selectiepagina's is het ook mogelijk de import psycopg2

selectie te benaderen vanuit een script, bv. gebruikmakend van wget.

Login details

[ plant_code = "plantcode”
process_name = "assembly”
URL: aurora_host = "hostname”
https://www.daggegevens.knmi.nl/klimatologie/daggegevens diLrmre = M S (e Sy (e i)
username = Testl23
password = Testl23
port = "1234"
Behalve via de interactieve selectiepagina is het ook mogelijk de selectie te benaderen vanuit een hydra_table_name = "table_name"
script, bv. i van wget. Aangezien het selectieformulier werkt via de POST-

Connect to database

15 # downlead URL

16 url = 'http://projects.knmi.nl/klimatologie/daggegevens/getdata_dag.cgi’
17

B fdeFine the start date Run SQL query on database

19 byear = 2021 _ . v oo ram

28 bmonth = 1 df = pd.read_sql("SELECT * FROM {} .fﬂr‘mat[nydraitahlsiname)

+ " WHERE line = \'s\’
21 bday = 1 + " AND 1t_date BETWEEN \'{}\' AND \'{}\'".format(start_time, end time) , aurora_conn)
22

aurora_conn = psycopg2.connect(host=aurora_host, dbname=db_name, user-user_name, password=password, port=port)

23 #define end date

24 eyear = 20821

25 emonth = 1

26 eday = 28

27

28 #define station

29 station = '235:280:268°
38

31 #define variables

32 metvars = "ALL * https://aws.amazon.com/rds/aurora/?aurora-whats-new.sort-
by=item.additionalFields.postDateTime&aurora-whats-new.sort-order=desc

df .head()

*  https://www.knmi.nl/kennis-en-datacentrum/achtergrond/data-ophalen-vanuit-een-script

e https://towardsdatascience.com/amazon-rds-step-by-step-guide-
1419f3087d28



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

How to take the leap?
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Learn the
basie
workflow

Business
understanding

Data
understanding

DEIE:
preparation

CRISP-DM Deployment
Process for Modelling
Data Mining
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Learn (a bit
of) scripting
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Data Science for
Six Sigma GBs & BBs

Data Mining Algorithm Classification Neural Networks Deep Learning Al
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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 Al. 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

Data Science for Six Sigma

Greenbelts and Blackbelts

Data science... the next step in Six Sigma?
Data science and Six Sigma have much in
common. Both operate through 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 Six Sigma
to the next level!
Register nt:ww.holhnd—lnnwﬂtl\'lml

Mew analytics, new forms of data, new opportunities ...

Six Sigma represents the first generation of computer-aided
analysis technigues, such as regression, design of experimants
and control charts. Driven by discoveries in mathematics and

the tremendous power of modern computers, the last decades
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Also, where Six Sigma uses powerful technigues to get the
most out of small datasets [say, N=20 to 100 or so), modern [T
infrastructures and the loT, cheap storage and computing
capacity, and the resulting huge streams of data enable totally
new applications of analytics, where data could also be images,

audio or natural language.

While Six Sigma focuses on optimizing business processes and
current preduct 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”).

Instructors
Besides his affiliztion with HI, Jeroen de Mast is a professor at

the University of Waterloo and Academic Director at the
data scientist and project manager.
For whom?

Six Sigma, DfS5 and Lean Six Sigma green belts and black belts

eager to enrich their expertise with machine learning and data

hawe seen the emargence of a totally new brand of analytics  science

from statistical learning, machine learning and Al

Course duration and number of participants: 4 days, minimum
8 participants

Instructors: Jeroen de Mast, Jorg Bewerunge, Eric Drost

Location and costs: Holland Innovatwe, High Tech Campus 29,
Eindhoven. The costs are € 2.950,- (ex. WAT) per participant,
Including course materials, drinks and lunch.

Dates, registration

See wwwholland-Innovative nl under Academy, where you can also
sign up. A registration form can be requestedvia
academy(@holand-Innovative_nl.

Contact: HI Team Academy, tel. +3140 85 14 611,
academy@holland- Innovative.n|

Headquarters T 31408514 611
High Tech Campus 29

HL - 5856 AE Eindhoven W www holland-Innovative.nl

E aczdemy@holland-innovative.

CRISP-DM

Bl Focus on complex business processes



https://www.holland-innovative.nl/academy/data-science-six-sigma-green-belts-black-belts

DS4GBB Course content (4 days) al
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Understand data science and machine learning (4u)

Learn to work in a data-science analytics environment (4u)
Data Engineering 101 (2u)

Visualization (6u)

Machine learning | - Regression techniques (6u)

Machine learning Il - Classification techniques (6u)

Text mining and natural language processing (NLP) (3u)
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Data science, machine learning & Six Sigma (1u)
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