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Some housekeeping

- The Chat and Q&A widgets are located to the right of the presenter screen
- Please post session-related questions in Q&A

- Microphones and video are off by default, attendees cannot turn them on
- The session will be recorded and available shortly after the end of the session on our website

Do

- Participate in the chat during the session

- Ask questions during the Q&A portion at the end
- Give feedback after the session

- Join the dedicated discussion board

Don’t
- Self-promote
- Disrespect anyone
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Enabling a Data-informed Public Sector: An Introductory Course to
BDTI Essentials

DIGITAL

Session 2: Data Cleaning and Transformation

Agenda

o Welcome [11:00-11:05]

o Session 1 Recap[11.05-11.15]

o Data cleaning and transformation [11:15-12:00]
o Q&A[12:00-12:10]

o Wrapup[12:10-12:15]




Course discussion board
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BDTI Essentials Course Discussion Board
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Welcome!

Here, you can ask questions and discuss topics related to the BOTI Essentials Online Course. The board is moderated by the BDTI team, 50 your questions will
be answered quickly. We alzo encourage members 1o discuss and help each other where possible to build a collaborative space and rewarnding community.

Helpful links 2
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Session 1 -

BDTI intro,

Data Access and Exploration Recap
and Exercise review
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What is the Big Data Test Infrastructure (BDTI) ?

Not only for big data, for public sector in general (open data)

You have the key ingredients (datasets),
we equip you with the best open-source tool
to create amazing recipes for public good.

€ “ =

Six months free of charge service Ready-to-use Cloud platform based on
for EU public administrations * data analytics stack and open-source tools
support

* The cost of the pilot project must fit within the funding boundaries of the BDTI pilot budget



Open-source tools to support your data journey

100%
5. Decision-Making MINIO [~ DatalLake
1. Collection EviRiuoso |
® mongoDB. |- Database
. . Orchestration E -
Metabase 4. Visualisation
OO0 siiperset Airflow
[ KMIME é elasticsearch Advanced
Development | == 3. Analysis 2. Processing o I Processing
Environments . park Engines
bi8 Studio




Who is the Big Data Test Infrastructure (BDTI) for?

i &

European Public Administrations Ecosystem with academia and private sector
All European Public Administrations at Academia, spin-off, startups can apply for
local, regional and national level can pilot projects once there is a clear
independently apply for a BDTI pilot collaboration with a Public Administration
project which will be the main point of contact for the

project (Master/PhD, GovTech startups)

Are you working for a public administration in need of
infrastructure for data analytics?

https://big-data-test-infrastructure.ec.europa.eu/



https://big-data-test-infrastructure.ec.europa.eu/

Use case:

"|dentify Innovative Green Energy Projects from EU Universities"

Zoi and her team, work in the Their purpose is to identify potential
Educational Departmentofa “green energy partnerships"” between EU
highly polluted EU region. universities to address pollution issues.

%
They found some interesting open data:

* List ofinnovation green energy projects
across EU countries

e CO2emissions of these countries

Zoi reached out the BDTIl team to learn
how to connect the dots, use the free
BDTI playground to create insights and
produce a report, which can be easily
updated when new data is available.




The Data Analysis Process is like cooking a dish

Business challenge/question/problem statement
Ingredients + tools

Find the data you need - gather the right ingredients, good quality

Get, clean and prepare your data = slice and dice
Analyse your data = mix ingredients together and try different combinations

Present the results and create knowledge = serve and consume

N =

Data-> Information = Knowledge

L
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Recap: Zoi Data Journey

Make sense of data,
extract insights and
visualise them in a report

Clean and transform the
data to the correct
shape

Access the data
from multiple

sources

SESSION 1: SESSION 2: SESSION 3: SESSION 4: SESSION 5:

Data Access and » Data Cleaning and » Data Blending and Analytics: aggregation, Advanced A:nal tics

Exploration Transformation Export visualisation, reporting y
EU Open data portal:
dJata curepa.eu

Merge the data and store it Enhance analytics

Formats: in the desired format (end by gathering data
csv, Excel, JSON of ETL process) from the internet
Tools:
—

jupyter
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https://code.europa.eu/bdti/bdti-essentials-course

Learning Resources

In this section you can find some open and online learning resources related to the tools we are going to use in the different sessions

Jupyter Notebooks

» Phyton Data science Handbook

R Studio
= R for Data Science
KNIME
= Extensive Resources for Learning KMIME
« Online self-paced courses
» Explore KNIME Hub for examples
« Documentation to keep your team up to speed with best practices for data science
o KMIME free books
« Ask for help on KNIME Forum
= Wideos on KNIMETY
Statistical learning

= An Introduction to Statistical learning in Python and R







BDTIl access refresh
[

To have access, public administrations need
to apply on the official website

= https://big-data-test-
infrastructure.ec.europa.eu/apply-bdti en

Once you have access follow these steps:
Step 1 > Access the portal via the website

Step 2 > Navigate to the "Service Catalog" and
launch the tools

Step 3 > Go to "My Services" and open the tool

you created
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- Caenmis sham Zaarch
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BDTI Portal
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https://big-data-test-infrastructure.ec.europa.eu/apply-bdti_en
https://big-data-test-infrastructure.ec.europa.eu/apply-bdti_en

Exercise review
]

How to import an existing KNIME workflow?

- Once you are in your working space click on

"Import workflow"
o .knwf ="'workflow’
o .knar ="'archive' © .
+ Create workflow
- Remember to reconfigure when needed! [ Create folder
[ £ Import workflow ]
M Add files

/> Connect to Hub




Exercise review

Session 1 - Solution
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Session 2: Data Cleaning and Transformation
I

Webinar 1 Data Access and Exploration 45 min
Webinar2 Data Cleaning and Transformation 75 min
Webinar3  Data Blending and Storage 75 min
Webinar4  Analytics 75 min
Webinar5  Advanced Module: Gathering Data from the Web and Geo Visualisation 75 min

* Slides, hands-on exercises, and solutions will be provided on the webinar
* Gitlab repository https://code.europa.eu/bdti/bdti-essentials-course



https://code.europa.eu/bdti/bdti-essentials-course

Recap of objectives
]

Objective

Visualise total Energy projects

EU Countries -

Organisations in EU Countries

Identify and Visualise CO2 emissions

EU Countries h

Visualise energy projects per year

EU Countries

Explore the Relationship between CO2
emissions and Energy Project Funding

EU Countries

Map Visualisation of funded projects

LY §
g
EU Universities ﬁ




Outputs according to Zoi goals

The report/dashboard needs to be informative! Example Dashboard Report with BDTI Framework

Total Energy Projects per Country CO2 emissions perCountry

* Insightful plots

* Tables with a rank of countries according to CO2 g
emissions

e Bar chart with CO2 emissions

2

Linibed [Kimegdom

* Line plot with both Horizon 2020 and 2021 O cumuaten s

Projects per country by years L0am pef Couniry

* Locate on a map the Universities that got funding
for Energy projects from Horizon

.< Garmang T1&7 33 250 508

_: Urited Kisgdom 1373 TH504. 759 2
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Session 2: Learning outcomes
I

At the end of this session, you should be able to:
_Sign in into the BDTI framework and initialise KNIME. /- * KNIME

- Prepare the data for analysis by cleaning the dataset.

- Prepare the data for subsequent analysis by transforming the dataset to the
correct format.

- Address data quality issues.




Session 2: Data Cleaning and Transformation

I
= The core of the data pipeline
= Why clean and transform?
Data are rarely clean Use Case
Remove not useful data , ,
With an overview of the
Remove repeated data data, Zoi realises that it is not in the
Handle missing values best shape to do an analysis, some
= Extract more information columns a.re in the Yvr(?ng format
) ) _ and she is also missing data.
Define rules and mathematical operations
Transform at cell or row level In this session, she will learn
techniques to clean and transform

= Transform the data to the desired shape the data

Rename and resort table columns
Split and merge columns
Convert data types

[\ I”“\ Il

T

Analytics: aggregation, Advanced Anal

Data Blending and
visualisation, reporting

Export

Data Cleaning and

Transformation







Data Cleaning

Why?

"Dirty data"

1 Unnecessary rows or columns

Table 50 Onsite NY 14% XY
Couch 100 Online NY 14% XX
Couch 100 Online NY 14% XX
Cancelled |? ? ? ? ?

TV 70 Online NY 14% XY
Chair 30 Onsite NY 14% XY
Table ? Online NY | 14% A XX
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Data Cleaning

Why?

"Dirty data"

1 Unnecessary rows or columns

1 Missing or null values

Table 50 Onsite NY 14% XY
Couch 100 Online NY 14% XX
Couch 100 Online NY 14% XX
Cancelled |? ? ? ? ?

TV 70 Online NY 14% XY
Chair 30 Onsite NY 14% XY
Table ? Online NY 14% XX
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Data Cleaning

Why?
"Dirty data"
1 Unnecessary rows or columns

1 Missing or null values
1 Duplicates

Table 50 Onsite NY 14% XY
' Couch 100 Online N-Y 14% XX
 Couch 100 Online N-Y 14% XX

Cancelled |? ? ? ? ?

TV 70 Online NY 14% XY

Chair 30 Onsite NY 14% XY

Table ? Online NY 14% XX
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Data Cleaning

Why?
« Keep only what is essential

Table 50 Onsite NY
Couch 100 Online NY
Couch 100 Online NY
TV 70 Online NY
Chair 30 Onsite NY
Table 50 Online NY




Data Cleaning

Step 1: Explore data
Step 2: Identify which columns / rows you need and filter or sort

Step 3: Identify if there are missing values or duplicates you need to deal
with




Step 1 - Explore Data

* Look at raw data (R-studio, Jupyter Notebook, KNIME)
* Review statics view (KNIME)
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Data Cleaning

Step 1: Explore data

Step 2: Identify which columns / rows you need, and filter or sort

Step 3: Identify if there are missing values or duplicates you need to deal with




Step 2 - Identify columns

Horizon Data "Organisations"- Visualise Energy projects per EU Country and for

Organisations per Country
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https://data.europa.eu/data/datasets/cordish2020projects?locale=en

https://data.europa.eu/data/datasets/cordis-eu-research-projects-under-horizon-europe-2021-2027?locale=en



https://data.europa.eu/data/datasets/cordish2020projects?locale=en
https://data.europa.eu/data/datasets/cordis-eu-research-projects-under-horizon-europe-2021-2027?locale=en

Step 2 - Identify columns

* Horizon Data "Projects" - Identify Energy Projects per Country per year

https://data.europa.eu/data/datasets/cordish2020projects?locale=en

tlul... topless ( totalCosts A ‘
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https://data.europa.eu/data/datasets/cordish2020projects?locale=en
https://data.europa.eu/data/datasets/cordis-eu-research-projects-under-horizon-europe-2021-2027?locale=en

Step 2 - ldentify columns

I
* Horizon Data "EuroSciVoc" - Identify Energy Projects per Country per year
https://op.europa.eu/en/web/eu-vocabularies/euroscivoc
- Reference vocabulary for the Open Science community and is alighed with
Linked Open Data standards.

Rowin | ProjectiD . euroSciVocCode . euroSciVocPath . | euroSciVocTitle
String Sining Swring Sring

Row( | BH9E5S f29/101/555/1359 fzocial sciences/sociolog.. | automation

Row1 | BEOBESS F25/63/399 fengineering and technol_. | textiles

Row? | BGSESS F25/73/453/ 58525161 fengineering and technol. | sensors

Row3 | BEOESS f25/73/453/450 fengineering and technol.. | robotics

Rowd | BE9ESS J 299347293307 fsocial sciences/psychol.. | ergonomics

Rows | 870148 {25/63/400 fengineering and technol... | colors

Rowh | BB3Z285 F20/33M 2 /44109686/5.. /fmedical and health scien... | ebola

Row?d | BRIZES J21/33M3TNITAE6TREST  /medical and health scien.. | pandemics

Rowl | BB3Z85 21733 21/447109686/7...  fmedical and health scien... | influenza

Qauat | DOA9GE MA0IBA 1B 313 fnmaial aaianans fnmnnsme \{m. ....... ' /

* https://data.europa.eu/data/datasets/cordish2020projects?locale=en
» https://data.europa.eu/data/datasets/cordis-eu-research-projects-under-horizon-europe-2021-2027 ?locale=en



https://op.europa.eu/en/web/eu-vocabularies/euroscivoc
https://data.europa.eu/data/datasets/cordish2020projects?locale=en
https://data.europa.eu/data/datasets/cordis-eu-research-projects-under-horizon-europe-2021-2027?locale=en

Step 2 — ldentify columns and rows
]

 CO2 emissions data: Identify and Visualise EU Countries with the Most and
Least CO2 Emissions

/ country year isu_::ndh population gdp cement_co2 cement_co2_per_capita cumulative_cement_co2 /:u mulative_co2 \
0| Afghanistan 1850 AFG  |37528593.0 MaM Mam Mak MaM MahM
1] Afgpanistan 1851 AFG | 3767956.0 Mah iaM MaM HamM Mah
2} Al < 1852 AFG  |3783540.0 Mai NaM MaM Mah Mak
3 M 1853 AFG |3B00S54.0 MaM MNaM MaM Mam aM
4] Afghanistan 1854 AFG | 3B1BO3B.O Mah Mam MaM MaM am
50593 Zimbabwe 2017 ZWE [14751101.0 2.194784e+10 0.469 0.032 18.479 753.403
50594 Zimbabwe 2018 ZWE N5052191.0 2.271535e+10 0.558 0.037 19.037 765.199
50595| JZimbabwe 2019 ZWE 15354806.0 MaM 0.570 0.037 19.606 T76.313
50586 Jmbabwe 2020 ZWE 15663663.0 MaN 0.570 0.036 20076 786.921
50597 Zimbabwe 2021 ZWE 15993525.0 Mahl 0.570 0.036 20,745 798217

50598 r&@ w 26 columns P

* https://ourworldindata.org/co2-emissions


https://ourworldindata.org/co2-emissions

Step 2 — Identify rows

* EU Country Names data: Filter EU countries (rows)

’ RowiD ﬁ . ﬁEI;E Eﬂmf HABE
aw T e et | L i - -
by RowlXl Ewuropean Unica [EU) LK United Kingdam
50 RowX Europedn Free Trade Associathon (EFTA) (1 |efamd
b} ] Row3l Eur oo [EFTAN LI Lischilenslen
i) Rowd1 Eur ticn [EFTA) WO fearsemy
| RowX2 Eur i [EFTA) CH Swilzedand
I4 Rowil EU TH Tuatkey
Ja Rowd European Neighbourheod Poscy ([EMF)-South IL I5rael
k1] Rowds [Mher Eutapean couriries i Ru#ia
R 36 NON-EURGESan Coninires AU Filigirakh
jg Row3? Non-Eunopssn countries gA Brard ]

https://ec.europa.eu/eurostat/statistics-explained/images/9/9f/Country_Codes_and_Names.xlsx

L
CoeTeTHEn



https://ec.europa.eu/eurostat/statistics-explained/images/9/9f/Country_Codes_and_Names.xlsx

Data Cleaning

Step 1: Explore data

Step 2: Identify which columns/ rows you need, and filter or sort

Step 3: Identify if there are missing values or duplicates
you need to deal with

{’ ”tli’.’ "’/ Y/ / I//




Step 3 - Missing Values

Define how to handle missing values
for all columns of a given type

* Affect all columns that are not
explicitly mentioned in the second
tab

Define how to handle missing values
for each available column

Missing Value

EEN TOPRICZI...
EEN TOPICZ!...
EEN TOPIC2I...
EEM TORIC2I...
EEN TOPRICZI...

INNO DK
INNO DK
INNO DK

EEM OUEST H..
EEM OUEST H.
EEM Morthem...

EEN-Ukraine
EEM-Ukraine
EEN-Ukraine
EEN-Ukraine

AR LA IR R

919796390
952860392
039950468
038560167
9e97799M
902853206
007400437
902860578
950310358
050310359
SO&747848
933428673
038295066
927605666
H99486433

O1RRTEEAR

FR11T1300216...

FR211845001 ...
DK40084711
DK400846086
DE40084746
FR555136825...
FR555136825...
NLEDT44727..
UA36368053

FR&ET 2NN




Step 3 - Duplicates values
]

8 Dty - A0 - Dugcwn Kow Fine Berov duplents;

* Detect duplicate rows and apply a selected treatment | ..o
* Select columns to check for duplicates unlee et
* Provide options for treating duplicated values

I rhders Ircturian

Duplicate Row Filter Flag or
Remove Dup [ _
> % > licates o o
olo] ) s
NG
= .

Select criteria

to keep row




Data Cleaning: Recap

Step 1: Explore data
Step 2: Filter or sort

Step 3: Missing values and duplicates

Table 50 Onsite NY 14% XY Table 50 Onsite NY
Couch 100 Online N-Y 14% XX Couch 100 Online NY
Couch 100 Online N-Y 14% XX COUCh 100 Online NY
2 2 2 2 2
Cancelled ? : ? ? ? TV 70 Online NY
TV 70 Online NY 14% XY - -
Chair 30 Onsite
Chair 30 Onsite NY 14% XY

Table 50 Online

Table ? Online NY 14% XX







Data Transformation
[ ]

EFFIE DO 1-01 211231
* What do we transform? s o
FaE? DN 10 I W0-30
F010Z3 343 D0 DY) 041130
 Shape of the table (new columns)
G41451 P0i501:01 Hr B 1231
TINEES DON 01400 081231
° Content Of Cel'l's BEEEER DO S0 FA 1830
THa? 01400 - 1031
BIEHIE DO SE-0r T 031
a25132 2090101 2161
TROTES DONE-0 1-01 ;AN
RowlID m.untr! R-DHID W.untrr 1 WL A 1.0 WAL AAT
String String
|F!U" CZ ;FED'! Cz
: o _
Row.[ Czechia Row... |Czech Republic
Row.l Czechia Row.. |Czech Republic
Row.l Czechia Row... |Czech Republic

SR NP TR VS Cal,




Data Transformation
[ ]

* Why transform data?

* Columnsin mismatching data type that can lead to problems

What are data types?

1.String: Text or characters. [ Rowlp Projectd ] [n.mm i ]
AT [T EEe, 1

2. Number: Numerical values. g e 101091455
3. Date & Time: Points in time or durations. Rowl 879926 Rowl 101091483
Row? EBT9976 Fow2 101091483
Row3 B79326 Rowd 1071091483
* Horizon 2020 column "ID" = number Rowd 879976 Rowd 101091483
* Horizon 2021 column "ID" = string RowS 879926 o oo

Rowh S79926 Rows 107091483




Data Transformation
[ ]

* Why transform data?

* Need to extract information that is missing

= \We want the Start Year of the projects
= ‘"startDate" column, but it comes as a string
= Need to transform to a date-time format and the extract year!

startDates endDates startYear
String String String
2020-01-01 2021-12-31 2020
2017-05-01 2021-01-31 2017
2016-11-01 2019-04-30 » 2016
2021-06-01 2024-11-30 2021
2019-01-01 2021-12-31 2019
2015-01-01 2016-12-31 2015
2017-01-01 2018-12-31 2017
2015-06-01 2017-11-30




Data Transformation

* Why transform data?

topics per project

RowlD

Row175
Row177
Row232
RowZ48
Row314
Row536
Rowb86
RowB00
RowB11

One project can have multiple topic name, so we need to group the different

projectiD euroSciVocTitle
String String

852096 renewable energy
852096 energy conversion
951513 renewable energy
759603 energy conversion
742829 energy and fuels
790458 energy and fuels
966685 solar energy
864660 energy conversion
724610 energy conversion

projectiD .. projectsTopics
RowlD Srring T Swing
RowlD 852096 projectsTopics
Row2001 [ B52096 renewahble energy, energy conversion ]




Data Transformation gt
[ :

* Why transform data?

* One project can have multiple topic name, so we need to group the different
topics per project

Project ID Concatenate(Titles)

Project ID Titles
1 Renewable energy, Energy
1 Renewable energy conversion
. 2 Solar energy
1 Energy conversion
» 3 Solar energy, energy
2 SOlar enel‘gy Conversion
3 Solar energy 4 Renewable energy
3 Energy conversion
4 Renewable energy Aggregated on Project ID(group) by

Concatenation (aggregation method)




Data Transformation

Why transform data?

* Some country names are incorrect and can also lead to problems
later when merging with all the date

= Transform string and get them in the correct format

Erwmmnnm iilnias FEif

[=1:]

225; EE.-[-:E EEFFEHTR'I’ HAME RowlD ,su."nmEp.u. ﬂE E:;L:HTFI\" NAME

European Union (EL) BE Belgium Rowl1  European Union (EL) BE Belgium

European Unian (EU) BG Bulgaria Row#  European Union (ELI) BG Bulgaria

Europaan Union (EL) CZ Czech Republic Row3 European Union (EL) cz Czech Republic

: n Uinion (ELDY DK Denmark san (FLI) DK t
I Eusopean Union (EL) DE Germany [including former GOR from 1991) ] RowS5  European Union (EL) DE Germany

— — — ﬂ‘u = — -

European Union (EU) IE Ireland Row7  Eurcpean Union (EU) IE Ireland

Eusopean Union (EU) EL Greece Rowd®  European Union (EL) EL

European Union (EU) ES Spain Row®  European Union (ELN ES







Data Transformation: what and why?

]

( orotectiny )
Row] gm“l:“m
Row(] B69855
Row1| se03ss
Row?| BBEOESS
Row3| BBOBLS
Row4| 869855
Rows5| B70148
Rows| BB3zas
Row?| BE3ZES
RowB| BE3Z85
Bt \Bbanas S

From

raw data
euroSciVoecCode euroSciVocPath
String String
2910155541359 fsocial sclences/sociolog..
F25/63/3599 fengineering and technol |
S5/ T3/ 453/58525161 fengineering and technol |
F25/T73/453/459 Jengineering and technol
F29093/4 7293307 fzocial sciences/psychol ],
f25/63/400 fengineering and technol ]
F21 0331 21/44109686/5,,. fmedical and health scien...

F21/32137/1 3379678657

FRVEFN I/ A409686/7 ..

0T PRI MR

fmadical and health sciern...

fmedical and health scier..

Frmmal riammnas fasmns ]

: ﬂumS:WucTiue

String
automation
textiles
SENSOrs
robotics
ergonomics
colors
ebola
pandemics

influenza

k-!rr-ﬂl.ru aewan Al

)

To transformed data in a
format tailored to Zoi's

RowlD

Rovwl
Rl
Rt
Hiowd
i Dl
Rowh
Rowh
Row?
Rowh
Rowd
Row 10

Row11
Rowl2

needs

Stving
1010397110
101039446
101039576
101039746
101040347
101040379
1071040669
107 040994
1070471768
1071041809
107042781
101043617
01043969

projectsTapics
SITineG

BRI COnVErsisn

enengy and fuals

renewalle enargy

eolar energy, energy conversion
geothermal energy

EMENgY CONVersion

EMNENY COnversion

BMergy Conversion

solar energy

solar enargy

Fydrogen energy

ENRITY CONVErsion

Fiyelroaen efermy




Data Transformation: How?
[ ]

Humbser to String

B G

ID Column in Horizon 2020 to the correct data format
a=] |

String o Date&Time Extract PatedTime Felds Column Renamer  Number 1o String

We extracted the Start Year of projects

» e L L 2 N
 Grouped multiple titles into a single row for each project Gy
e B

String Manipulatian
(|

Gave Countries the correct wording T




A bit more cleaning

Sometimes we need to clean again after doing some
transformations!

Sweg

Algtanitian
Afgtanmilan
Alghanaian
Alghanaian
Al grinedlan
Al gl &S
Algraninan

Al graneian

prar

Peamia
1ASA
HAS1
HESE
i Ll
1A54
;L1
111
WasT

ino_code

g frwg
AFG
ARG
AFG
AFG
AFG
AFD
AFG
AFG

cummlative_col

P ol A sl

Clean ‘

Transform

m—

country country
RowlD Siring RowlD String
‘ Ror ﬂ cZ | Ror Cz
Row.. Czechia Row... | Czech Republic
Row.. Czechia Row... \ Czech Republic

Clean again!

)
frng

ALIris
Balgham
Bulgaria
Croatia

Syprus

ity Repaaliic
Dtk
Esaonia

Fardand

France
sErmany
R
Hungany
lehad

\_Haly /

year

T (g
2021
20321
2021
2021
2031
2021
Filg
2021
FilF 4l
Fiird:
2021
21021
2021
20371
Fi1FR

|ma_coda
Erring

ALIT
BEL

BGA
HAWV
[ =)
CIE
DMK
EST
FIMN

FR&
DEL
GREC
HLIN
IR

I

il _oad
L e e

55717
12644 15
3873 285
1.118.05%
307 4™
12076 o
4115068
1 A0 455
30 DY
39005 ek
03390 508
AN 12581
5058 851
2163 345
25085 178

L
CoeTeTHEn
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Today's Output: Workflow

Session 1 Session 2

* Allthese stepsarein = o oommT oo e

one single workflow L
that we can re-run g . e
and do it again! = ’

] 4 o P o e W —
] Ly
- B
- [— e L -
.




Summary
I

Now, you should be able to:

Open for Innovation

- Sign in into the BDTI framework and initialise KNIME
- Prepare the data for analysis by cleaning the dataset

- Prepare the data for subsequent analysis by transforming the dataset into
the correct format

- Address data quality issues




Next session
]

Data Blending and

Export




Practice, practice and practice!

e Slides, hands-on
exercises, and solutions will
be provided on the
webinar Gitlab repository

https://code.europa.eu/bdti/bd
ti-essentials-course

B BOTI Essentists Coursa O

- 1 Commin. 17 1 lemach OTegs = &

LR Dl b el 1
[FEPR Rt T T by

LN DT LBLT Sz dte

From hype to actlon:



https://code.europa.eu/bdti/bdti-essentials-course
https://code.europa.eu/bdti/bdti-essentials-course

Practice, practice and practice!

Session 2
» Slides, hands-on T o

Buals Trans| ormeatian

k. i pepwew o te ool (o iy Faa hedp o cheeneng the Si, e D weee o ke Feeri. Tod seadosa

exercises, and solutions will |« S ‘
be provided on the

. . . Clesn 1ha data Trasidsrn tha dats
webinar Gitlab repository AP ————

™ D toieme i Horlea 0T b a0 B Manber o ey s
1. Skt Ot Al B Gl Pl fncac 7 Tremizm B derdiere pwd erdluim ooiuern forra sty e Shriosg 5o Dened Tiew rode
. 1 = Depnawsonn. 7171 NS B row BE0D] womg Su Rew Pl sdy 3 Emwen the 10 Yeut i ot Kirart Dobied Wima Pl mocke
htt .// d /bdt /bd B T Gl RSN Ma0F 10 R TRE [0S DR Y e 4 frmarre it e Shamn 1 'ILIrETee” ek the Cobame Ewsimmer o
DS ° CO eoe u ro Da oe u I 1 B Seiios 1ot arby e gy armgert i mg o e Tl rode § Trwmiome suwroe aod £ 0 g eh t gl i Soriseg roce
L] L]

b e g e S b et T o e met o el resl

ti-essentials-course —_—



https://code.europa.eu/bdti/bdti-essentials-course
https://code.europa.eu/bdti/bdti-essentials-course
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Your BDTI journey starts here
I

Congrats! You are on the first step to data-driven innovation.

' 926
A E)%E

AL

®
BDT.I Brainstorm your Apply for BDTI Pilot-
Essentials . .
data project light process

Course




Course discussion board
]

- ='-_.:_.- JCIFI"U F:} Interoperable Europe  Interoperability Solutions  Support Centre

Big Data Test Infrastructure (BDTI) Leave this solution

o eGovernment Topics: Open Source Software

Absout Members Discussions BOTI Mewesletter Overview

i Unlike (3) Gy Translate

BDTI Essentials Course Discussion Board

f Kim Gillick Published on: 24/01/2024  Last update: 26/01/2024  Discussion [=

Welcome!

Here, you can ask questions and discuss topics related to the BOTI Essentials Online Course. The board is moderated by the BDTI team, 50 your questions will
be answered quickly. We alzo encourage members 1o discuss and help each other where possible to build a collaborative space and rewarnding community.

Helpful links 2
B




Get in touch and follow the BDTI activities

Are you working for a public administration in need of
infrastructure for data analytics?

EC-BDTI-PILOTS@ec.europa.eu

Subscribe to Subscribe to Register for BDTI

BDTI's BDTI's Essentials online
website newsletter Joinup == \

https://big-data-test-infrastructure.ec.europa.eu/



https://big-data-test-infrastructure.ec.europa.eu/
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