Infroduction to
Data Analysis

Part 1. Finding and storing the data
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@ Availability of
information

Ability to exiract knowledge
from information

The need for
data scientists

“Data is the sword of the 21st century, those who wield it

the samurai.”
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- Jonathan Rosenberg (Google)
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From: KDD-95 Proceedings. Copyright © 1995, AAAI (www.aaai.org). All rights reserved.

Designing Neural Networks from Statistical Models: A new approach to
data exploration

Limits on Learning Machine Accuracy
Imposed by Data Quality

Knowledge discovery in a water quality database

Using Recon for Data Cleaning

N

20 years ago



Data is everywhere.
People drive analyses.

Today
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Not all problems can be
solved with data science.
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When was the last order
placed?

Who placed the last order?

Who, what, where or when did
something happen?

How did customer A find my
website?

What browser is a particular

- l.. OOCA‘I“
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Make e
decisions
Compare @
options

Find @
relationships

Make @
predictions
Summarize &Q
vnderstand

Remember @
things




When was the last order placed? Make
decisions

- Data gathering
« Data exploration
* Filters, search functionality,...

Compare
options

Find @
relationships

« R EDA (functions such as ggplot or packages

such as DataExplorer) Make
predictions
« Python EDA (pandas, numpy, seaborn and

matplotlib libraries) Summarize &g

understand
« Databases (SQL, NoSQL)

Remember
things
.the master labs ¢ academy



How did customer A find my

website? Make
decisions
 Web analytics
ompare
« Webstream analytics c H P
« Online behaviour options
« Google analytics, Elastic search (or any way Find . . @
to get data into R or Python) relationships
« R EDA (functions such as ggplot or packages Make
such as DataExplorer) predictions
« Python EDA (pandas, numpy, seaborn and Summarize &
martplotlib libraries) vnderstand
« Databases (SQL, NoSQL) Remember
things
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How many ouistanding orders
do we have?

How many orders where
placed last month?

Can you summarize what
happened?

Who are my 10 largest
customers?

What browsers do my users
1 tendto use?
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Make
decisions

Compare
options

Find @
relationships

Make @
predictions
Summarize &@
vunderstand

Remember @
things




How many outstanding orders Make
do we have? decisions

Data gathering
Data exploration
Filters, search functionality,...

Data synthesis! :
/ Find @
Dimensional modeling, SQL, NoSQL, relationships

dashboard, ETL, Pentaho, PowerB,i, ...

Compare
options

Make @
predictions
Summarize &@
understand
Remember
. things
the master labs ¢ academy




What is the probability that this air
conditioner will fail in the next year?

Will this air conditioner fail in the next
three years, yes or no?

What happens when ... ?

Is there a relationship between time
spent under the sun and height of the
plant?

. oleial. A SC .l @ @ ‘l
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Make e
decisions
Compare @
options

Find

relationships

Make @
predictions
Summarize &6
vnderstand

Remember @
things




Is there a relationship between time

spent under the sun and height of Make
the plant? decisions
« Regression problem Compare
. Y =X options
o Y = height of plant Find
o f(x) = model that captures the relationship A . .
relationships
« Linear, mulfi-linear, non-linear (polynomial)
Make
R (scatter plots, Im functions) predictions
« Python (sklearn library, LinearRegression,
PolynomialFeatures) Summarize &
understand

Remember
things
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Will this air conditioner fail in the
next three years?

« Classification problem

o Y =1(x)
o Yy = {fail, no fail}
o f(x) = model that captures the relationship

« Logistic regression, linear discriminant analysis,
quadratic discriminant analysis, decision trees,
naive bayes, support vector machines

« R (Rpart, e1071 package, svm function,...)
« Python (sklearn library, LogisticRegression,
LinearDiscriminantAnalysis,...)
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Make
decisions

Compare
options

Find @
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Make @
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Which viewers like the same
kind of movies?

What are the key differences
between apples and oranges?

What are the key parts and
relationships of ...?

What factors best predict demand
for electricity?

Which groups of sensors best
displays the overall health of the

— e
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Make
decisions

Compare
options

Find
relationships

Make @
predictions
Summarize &6
vnderstand

Remember @
things




What are the key differences
between apples and oranges?

« Feature selection problem

o Y =1(x)
o VY ={apple, orange}
o f(x) = model that captures the relationship

« Correlation, forward, backward and stepwise
selection, recursive feature elimination,
randomforest,...

« R (cor function, stepAIC function,
selectFeatures,...)

« Python (sklearn library, SelectKBest, RFE
(recursive),...)

.the master labs ¢ academy

Make
decisions

Compare
options

Find
relationships

Make @
predictions
Summarize &6
vnderstand

Remember @
things




Which groups of sensors best display

" Make
the overall health of the system? decisions
. Clustering problem Compare
options
K-means, K-medoids, hierarchical
agglomerative, ... Find
relationships
R (stats package, cluster package, ...) Make @
Python (sklearn library, Kmeans, s
AffinityPropagation and many more) predictions

Summarize &6
vnderstand

Remember
things
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Can we save money by
pricing different products
better?

Can we attract more visitors to
the website by changing its
appearance?

Is this the best approach?

Would it be a good idea to change
to electrical cars?

What if my competitor brings out a
new product?

.the master labs ¢ academy

Make
decisions

Compare
options

Find @
relationships

Make @
predictions
Summarize &6
vnderstand

Remember @
things




Is this the best approach? Make
decisions

« Scenario analysis Compare

« Wil likely involve combinations of options

classification, regression, feature selection Find
and critical thinking i . .
relationships

Make @
predictions
Summarize &Q
vnderstand

Remember
things
.the master labs ¢ academy




Where on my website should | place this
ad so that viewers are most likely to click
it?

Where should we set up our new
location?

Can you predict what will
happen?

What route should my delivery truck
take?

Should my heating system adjust the
1 temperature?

.the master labs ¢ academy

Make
decisions

Compare
options

Find
relationships

Make
predictions

Summarize &
vnderstand

Remember
things




Should my heating system adjust
the temperature?

Reinforcement learning

{Initialize QJ
|

—{Choose action from QJ

[Perform action]

[M easure Reward]

[Update Q]
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Make
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Make
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Welcome to our website

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna
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aligua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat.
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Make
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Find
relationships

Make
predictions
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Poll: Current

.the mas

Which skills / knowledge areas do you currently have, and which do you want to add or improve? [27016 votes total]

Apache Spark (257) | 1%
Big Data Tools other than Hadoop or Spark (146) | 1%
Communications Skills (1043) - 4%
Critical Thinking (1056) | ER
Data Visualization (1098) - 4%
Deep Learning (412) B2
ETL - Data Preparation (767) - 3%
Excel (1042) | ESD
Hadoop (172) | 1%
Java (236) | 1%
Kaggle (228) | 1%
Machine Learning (1013) - 4%
Math (825) RS
MNLP - Text Processing (409) . 2%
No-SQL Databases (221) 1%
Python (1120) | ESD
PyTorch (114) | 0%

R (703) %
SAS (197) | 1%
Scala (68) 0%
scikit-learn (689) RS
Software Engineering (402) 1%
SQL/Database Coding (897) - 3%
Statistics (1003) | ESD
TensorFlow (314) | 1%

Unstructured Data (355) I 1% %l
Y

XGBoost (356) | 1% LEARNING



General Skills in Data Scientist Job Listings
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?7 LEARNING
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A data

sclentist is A lof of things
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Understand the

al 1ectinn

o

A ooTaTAmMmaster
. <<NCOI

the masterlabs ¢ academy ¢ -jcnfist is | communicator B




Find the data

Understand the

al 1ectinn

o 'H‘*

e[} (e
.the master labs ¢ academy . 14 i ‘ A hunter-gatherer <SNCOI




Store the data

%7 8,

M

A ooTo ‘ Astorage INCOH
.the master labs e academy ¢ ~intist i orofessional A

Find the data

Understand the

al 1ectinn
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.the master labs ¢ academy An explorer at heart <SNCOI
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e Understand U nderSTO nd
the question "'he queS"'ion
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Before we get
our data science

shoes on.
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Fable of Contenﬂ

*» The Pyramid Principle e
o Cosexi/n Point p Th e Per m I d
Principle

Case In Point




The value of seeing things
N logical units Is, of course,

Immense. ‘ ‘
@
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Lake
Boot
Girl
Pencll
Palace
Railroad

Book

sugarBeing dissolved in a lake
plate Being shattered by a boot
kangaroo

gasoline

bicycle

elephant

toothpaste
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That’
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He who seeks to learn what you think by
reading what you have o say, faces o




The mind automatically sorts information into
distinctive pyramidal groupings in order to
comprehend it.

Any grouping of ideas is easier to
comprehend if it arrives pre-sorted into its
pyramid.

This suggests that every written document
should be deliberately structured to form a

pyramid Of izs. D

Let’'s make it a

ittle easier.



Group & explain —> Shapes

Group & explain  —— 5o qres Circles
. : Black Blue Blue Black
—
24helly thwro%mﬁ Squares Squares Circles Circles

Group, explain,
repeat.



Top

Structure your logic from
the

.the master labs ¢ academy %1



Your document should be
structured like this

Document

the master labs ¢ academy %l




ldeas at any level must always
be summaries of the ideas
grouped below them

Sections

ldeas in each grouping must
always be the same kind of
idea

Paragraphs

»
L

Sentences

<

ldeas in each grouping must
always be logically ordered
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Deductive reasoning

Main disadvantage is that the
conclusion is not clear from the
beginning

s bullet proof once the sub-
elements are generally accepted

More difficult to follow as a reader,
therefore not in the top line(s) but
more below in the pyramid

.the master labs ¢ academy



Inductive reasoning
* |s very easy to follow
since the conclusion Is

Poland is about to be Clear from the

invaded beginning
French tanks German Russian tanks e |sless sfrong as
tanks are at . .
are af the he Polish are af the deductive reasoning
Polish border Polish border -
border but also more difficult

to challenge

e« Recommended to be
used in the top line(s)
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A good infroduction

Complicafio

Situation

“For years, we've

operated in @
sellers’ market.”

N

“But recent
changesin
technology and
regulation are
shifting the power
balance towards
the consumer.”

Question

“"What do we
need to do o
stay market
leader in our
industrye”

-Answer

“We need 1o put
full focus on
customer

experience.”
This is where your

pyramid starts.

The main point atf the
top of your pyramid
provides this answer,
which will in turn raise
new questions, which
you will answer in the
rest of your document
or presentation

.the master labs ¢ academy



The pyramid

I’IﬂCI
P [})3 oing the work

Gather Build your
information pyramid

l. H »

O .,[.1'.:“:' -

Write an

infroduction

Situation
Complication

Question

Answer IR

Make it a
story

2. Documenting your

results
Structure your
document top-

down
1. Infroduction |

E.Cg(é\cuﬂve

summary
3.Section1 B

3.1 Paragraph D

3.1.1 Sentences]. =

3.1.2 Sentences]. =
3.2 Paragraph D

.the master labs ¢ academy



Your document should be structured like this

Intfroduction
Situation
Complication
Question

Answer

the master labs ¢ academy




Sitvuation

Recognised or
stable situation

Complication

Something went wrong

Something could go
wrong

Something changed
Something could change

Here's what you might
expect

to find in it

Here's someone with @
different

F%O’rlﬁifs Cs)iﬁrL\J/éJ chm we have

Question

What do we do?

How can we prevent ite
What should we do?
How should we reacte

Do we find it¢

Who is righte

Which one should we

.the master labs ¢ academy
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One example

With the strong yen creating an increasingly competitive environment and Washington achieving
a conspicuous lack of success in frade negotiations, many executives in the United States and
Europe have abandoned their search for new opportunities in the Japanese market. Frustration
has set in as attempts to become "insiders" have proved futile. Some companies have shifted
their attention to emerging markets like China and India. But by ignoring Japan, they are making
a big mistake.

Situation Complication Question
US/EU companies Have shifted attention to Are they making a
frustrated with Japan China/India mistake?
Answer
Yes.

.the master labs ¢ academy %l



the m

To: Mr. Robert Salmon
From: John J. Jackson
Subject: Big Chief Date:

We have been requested to review the feasibility of processing Big Chief's (Parent Number 8306) N/A Delivery
Tickets via disk into our National Accounts System. This processing is to be accempliched by Rig Chief and us
on a prepayment basis. We have completed our review of this request and our findings are as follows:

1. Our primary requirement for accepting any National Accounts data from an outside source is that we receive
records in a prescribed format:

a. Parent Number

b. Outlet Number

c. Ticket Number

d. Dollar amount of each ticket

e. Delivery Date of each ticket
If the Parent and Outlet Numbers are not available from Big Chief, we will supply this information to them from our

Customer Master file list. This information could then be incorporated into the Big Chief system for future ease in
the processing of ticket data.

2. Big Chief will produce an extract program that will be run against their file (A/P Liability) to extract all ticket
information presently on that file. The output file created by this program will be in a format acceptable to the N/A
subsystem APNND, Cash Receipt Advice (See Record Layout). This data, in the form of a disk, will then be sent
to us for balancing purposes and at the same time, Big Chief's check, accompanied by a detailed listing of the
information on the disk (See Report Layout #1) will be sent to the National Accounts lock box.

The disk received by our Data Processing Department will be balanced according to our prescribed procedures.
The final result of this balancing is that the dollar amount of the submitted check and the detail of the disk must

‘zero balance’ (00)

3. Upon completion, the balanced cash disk will be processed through the National Accounts System. This will
produce a matchup by ticket number against the N/A Updated Statement History file and the production of
National Syrup Account Billing Statements.

LEARNING

<QNCOI
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MANAGING OUR WAY TO ECONOMIC DECLINE

During the past several years American business has experienced

a marked deterioration of competitive vigor and a growing unease
about its overall economic well-being. This decline in both health and
confidence has been attributed by economists and business leaders
to such factors as the rapacity of OPFC deficiencies in onvernment
tax and monetary policies, and the proliferation of regulation. We find
these explanations inadequate.

They do not explain, for example, why the rate of productivity
growth in America has declined both absolutely and relative to that in
Europe and Japan. Nor do they explain why in many high-technology
as well as mature industries America has lost its leadership position.
Although a host of readily named forces-—government regulation,
inflation, monetary policy, tax laws, labor costs and constraints, fear
of a capital shortage, the price of imported oil—have taken their toll
on American business, pressures of this sort affect the economic
climate abroad just as they do here.

A German executive, for example, will not be convinced by these
explanations. Germany imports 95% of its oil (we import 50%), its
government'’s share of gross domestic product is about 37% (ours
Is about 30%), and workers must be consulted on most major
decisions. Yet Germany's rate of productivity growth has actually
increased since 1970 and recently rose to more than four times ours.
In France the situation is similar, yet today that country's productivity
growth in manufacturing (despite current crises in steel and textiles)
_ more than triples ours. No modern industrial nation is immune to the
problems and pressures besetting U.S. business. Why, then, do we
find a disproportionate loss of competitive vigor by US. companies?

Situation
Market deterioration

Complication

US decline is worse
than other countries
(France and Germany)

Question
Why?e

Answer
Managers do not focus
on long-term

compe’riﬂveness?;@!



Fable of Contenﬂ

% The Pyramid Principle

+ Case in Point The Pyramid
Principle
Case In Point




We’'ve had three deliveries of a special beer
Ml this week. One of the deliveries contained
g only fake beer.

All the boxes and all the beers look exactly
alike and there is the same number of beers




How many bottles of beer are
sold
INn Belgium every year? f

-
®



Should we acquire company
X?¢

At what price point should we
sell our new producte

How can we Increqase our
profite




Brain teasers

Three types

of case Back of the envelope
queSﬂOﬂS Business Case |
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‘ The case
commandments

Listen to the

question Hold that thought for ‘one alligator’

Summarize the

question

Take notes | Manage your fime
‘ Work the numbers

Verify the objectives | Bring closure & summarize

Ask clarifying
questions
Organise your
answer




Business Operations &
Strategy cases

Operations Strategy

Increase sales Enfer new market ‘ Pricing strategies

Reduce costs Analyse an indus’rr* Growth strategies

MEA'S Starting new

business
e e Develop new Competitive
product response

%
o
4 —— —— — —

‘ﬂf

Improve the bottom line ‘




1. Why do we want thise
What's our goal? Does this fit in our overall strategye

EﬂT@” ng O 2. What's the state of the current and future
markete

n eW m O rkeT 32@ rowth rate, life cyélg, customers, ’rechnolo%/,e

e.g.: Your client 5 S@ﬁﬁgmake good business sense To enters

Competition, product differentiation, pricing,

barriers to entry, risk
4. If we enter, then how?

Start from scratch, acquire existing player, form joint

manufactures hair products.
It's thinking about entering
the sunscreen market. Is this a
good idea?

venture
Maijor players, Start from
market share, scratch
sfrengths and
weaknesses Cost benefi
Current Igyese, Acquisition ijﬁ?f'
market Product Enter Ows of each
Size, growth rate, differentiation nrering Joint
customer No oin
segmentation venture

Barriers to entry /
Barriers to exit




1. Investigate the industry overall
| ﬂ d U STI'y Life cycle, growth last 1,2,5,10 years, major players,

. major changes latelye
ANalysis

e.g.: Our client is thinking of acquiring a 2. LO,Ok ar the SL’Jpp|I.eI'S . o .
diversified company that has holdingsin ~~ Consistent? What's going on in their industry2 Will

three different industries. One of those supply contfinue?
industries is entertainment. Our client knows

nothing about the entertainment industry ) . o

and has asked Us to do an andlysis. what  S- YYhat's the future op’rlogok for the industrys

do we analyse? Players coming in or leaving? M&A activity, Barriers
to entry / exit

Life cycle | Emerging, mature,

declining How many¥
Performance | Growth, decline Suppliers Product availability
Current Our position in industry What's going on in their
market
market Major players & market share Players entering or
Industry changes | New players, leaving?
reQU'O“Or?' fech , Future Mergers & acquisitions
Drivers of industry | brand, size,
technology

Barriers to entry / exit



Mergers &
Acquisitions

Ben & Jerry's is buying a mid-
Size cream cheese

manufacturer. Does this
make sense<¢ What should

they be thinking aboute

Acquisition
cost

Due
diligence
& Risks

Fair price?
Can we afford ite
Reintegration costs

What if economy sours

What shape is economy in? o hyia o fives

How secure are
markets/Customers

1. Why do we want thise

Market access, diversify holdings, tax advantage, synergy, pre-
empt competition

2. How much do we want o paye

Fair price, how to pay, can we afford it, if bad economy, can
we cover debftse

3. Research the company & the industry

Overall shape of company, industry overall, company

position in industry, competitor reaction, legal reasons not to
acquiree

4. Investigate exit strategies
How long to keep company¢ Break up & sell partse

Exit Hold for how long?

stfrategy Break it up & sell off the partse

Market access | Boost brand, market
share

Diversify holdings

Pre-empt competition
Why buy

Synergies | Cost savings, cultural

Industry overall / Technology risks integration, distr. channel

Competitive response expected Taxes



Core Questions

About the company

« Profits and revenues for the last three
years
« Customer segmentations?
« Characteristics?
« Changing needs?e
« Profitability by segment?
* Product mix?
« Costs / margins?
* Product differentiation?
*  Market sharee
* Production capabilities / capacity?
 Brand?¢
« Distribution channels?
«  WCS (what constitutes success?
*  Which metric is used?

About the market

Market size, growth rate, and trends?
Where is it in its lifecyclee (Emerging?
Maturee Declining?)
Industry drivers?
Customer segmentation(s)?
Margins?
Industry changes

« M&A? New playerse

« Changes in technology<

* Regulations?
Distribution channels?
Maijor players and market share?
Product differentiation?
Barriers to entry/exite

B

master labs ¢ academy
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"You suffer from e
Nasopharyngitis =

Avolid using jargon.

-




& . Poia

gathering
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It all starts with data

A little wisdom The Knowledge Pyramid

Data is not the goal Wisdom A

Understanding, action, decision making
Specific purpose

Meaning, structure

Meaningful data

Context

But it is the start

S
v

Data
A lot of data

.the master labs ¢ academy Q’;@l

Let’s focus today on where to get data







mble of Conienﬂ

s Open data

% Data gathering inside the

company

Getting information off the
Internet is like taking a drink

* Intfroduction to

webscraping

. from a fire hydrant.

~ "f“‘f g = Mltchell Kapor

5 &
R T Sl



Open Movement

¢ TED

.the master labs ¢ academy %I

WIKIPEDIA

The Free Encyclopedia




Open Movement
Open Collaboration

Any system of innovation or production that relies on goal-oriented yet loosely coordinated participants
who interact to create a product (or service) of economic value, which they make available to
conftributors and noncontributors alike
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Open Movement
Open data

Open data is the idea that some data should be freely available to everyone to use and republish as they
wish,
without restrictions from copyright, patents or other mechanisms of control.

A i

In science In government

Established with the formation of the World Data Facilitate government fransparency,

Centerin 1957-1958. accountability and public participation.

The availability of fast, ubiquitous networking has Opening up official information can support
significantly changed since publishing or technological innovation and economic growth
obtaining data has become much less expensive by enabling third parties to develop new kinds of
and time consuming. digital applications and services.
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Open Movement
Open data

Public money was used to fund the work
and so it should be universally available.

It was created by or at a government
institution

Facts cannot legally be copyrighted

In scientific research, the rate of discovery is
accelerated by better access to data.

Government funding may not be used to duplicate
or challenge the activities of the private sector

O
X %z 3

Governments have to be accountable for
the efficient use of taxpayer's money: if
data will bring commercial benefits to
only small number of users, the user
should reimburse the government

Coad oz

>< The revenue earned by publishing data
permits non-profit organisations to fund
other activities
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Open Movement
5-Star Open Data

1]

Tim Burners-Lee

Link your data to other data to provide context

Use URIs to denote things, so that people can point at your
stuff

Make it available in a non-proprietary open format

Make it available as structured data

Make your stuff available on the Web (whatever format)
under an open license

AN DATH
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The Open Data Movement

THE OPEN DATA  THE EVOLUTION OF APIs

Increasingly, companies are making their data and Inner workings

publicly available through the release of APIs, which are used by
MOVEM E NT developers in building new tools—like TweetDeck, based on Twitter's

APl Since 2005, more than 3,700 APls have been launched.

RELEASE DATES: | Cungory

APis ADDED TO DIRECTORY
w month

@f’ & & K

WHAT IS AN API?

An application programming Interface Is a set of instructions that allows
software programs to interact with each other. ProgrammableWeb NEW APIs TOTAL APls
tracks APls and “mashups” (new combinations of existing APIs). by month cumulative

300 4 000

3,000

3,000 APis
200

2,000 APis 2,000

& K

1,000 APts
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The Open Data Movement

PUBLIC DATA AROUND THE WORLD

From education to energy, health to poverty, and finance to
demographics, governments and NGOs are opening up ther data
troves so that anyone can look for patterns and create informed oP.' Launched in July 2011, the OGP secures commitments by govern-
solutions to global challenges. Government ments to promote transparency, increase civic participation, fight
Fingal County lad the way in opening its PlMlp corruplion and use technology to be more effective and accountable.
data, which were used at the country’s first
open data challenge in July 2011. Dublin @ W

City will open in September 2011,

ireland il [®) UK

Data.gov.uk contains more than 7,200 datasets from
seven governmental publishers, including 989 from the
Department of Health and 784 from the Depariment for
@ USA Communities and Local Government.

Launched by Vivek Kundra, the first Chief
Information Officer of the United States, Data.govin | in July 2011, modeled
MoxicORENE  D2t2.gov offars 359,730 datasats. india [ ater the U.S. and UK stes, but with many
datasets restricted to agency access only.

Launched in July 2011, the Kenya Open Data = N
Initiative is the first Sub-Saharan national data @ Philippines
program and wil be used to create infrastructure

for human and economic development.

- Kenya @ Indonesia

(®] 0GP COMMITTEE MEMBER Brazil [@)
B GOVERNMENT DATA RELEASE

South Africa £ ViSUGI.Iy
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Open data is everywhere

What's going on in different countries around the

world?e https://data.worldbank.org/

What about health-specific data? http://apps.who.int/gho/data/node.home

What's going on in Europe? http://open-data.europa.eu/en/data/
And how's America doing? https://www.data.gov/
.the master labs ¢ academy Q’;I:l&)l



Open data is everywhere

OPEN/DATA
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Google public data

< C @ nttps//www.google.com/publicdata/directory amw r @
it Apps (3 TML (3 Data Scientist (3 Cevora [3 Sheets & Planni:

Goggle Openbare gegevens doorzoeken “

Public Data Taal ~

Er worden alleen resultaten weergegeven die zijn vertaald in uw taal. Voor meer

G t
R resultaten kunt u met de bovenstaande knop overschakelen naar de Engelse

Statistieken resultaten.
Elke Wereldontwikkelingsindicatoren

gegevensaanbieder (6) Wereldbank
Eurostat (4)
Wereldbank (1) e o
Elke Werkloosheid in Europa (maandelijks)

Eurostat
Geharmoniseerde werkloosheid gegevens voor Europese landen. Deze dataset werd
voorbereid door Google op basis van gedownloade gegevens van Eurostat.

gegevensaanbieder (1)

Mijn gegevenssets

Minimumloon in Europa

Eurostat

Tweejaarlijks bruto minimumloon per maand in euro's of koopkrachtpariteit. Deze
gegevensset is voorbereid door Google op basis van gegevens die zijn ...

Breedbandpenetratie in Europa

Eurostat

Tweejaarlijkse waarde voor het aantal breedbandaansluitingen in absolute getallen en
per 100 inwoners. Deze gegevensset is voorbereid door Google op basis ...

Staatsschuld in Europa
Eurostat
Gegevens over de overheidsfinancién van Europese landen. Deze gegevensset is

the master labs ¢ academy <;vilrla)l




Google public data

¢« C | @ hitps//www.google.com/publicdata/explore?ds=dSbncppjofafd_&thi=enidl=en

#2 Apps (O TML (3 Data Scientist (3 Cevora (3 Sheets & Plannis

GO gle Search public data or change visualization

Public Data

v World Development Indicators
Economic Policy and Debt
Education

Environment

Financial Sector

Health

Infrastructure

Labor and Social Protection
Poverty

Private Sector and Trade
Public sector

Social Development

Y ¥ Y YT Y VYTVYTCVYTVYyYQYwTew

Clea

~ Compareby Region ~

East Asia & Pacific
Europe & Central Asia
Latin America & Caribbean
Middle East & North Africa
North America

South Asia

Sub-Saharan Africa

*¥ ¥ vvyvvwyew

Explore the data

World Development Indicators
Data from World Bank

ontains the World Development Indicators (WDI).

Click here

cd: Jun 2, 2016

©2014 Google - Help - Terms of Service - Privacy - Disclaimer - Discuss
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Google public data

C @ dataworldbank.org

g

Apps O TML (3 Data Scientist (3 Cevora [ Sheets & Planni

E WORLD BANK

il

regional and global estim

Type

Periodicity

Last Updated
Economy Coverage
Granularity

Number of

Economies

Topic

Update Frequency
Update Schedule
Contact Details
Access Options

Attribution/citation

Coverage
@WORLD BANK GROUP
Legal | Accesstoinformation  jobs

ank collection of development indicators,

Sents the Most current and accurat

Data

Learni

World Development Indicators

piled from off

zed international

global development data available, and includes national,

WLD, EAP. ECA, LAC. MINA, SAS, SSA, HIC, LMY, IBRD, IDA

National,

egional

Agriculture & Rural Development, Aid E

fectiveness, Climat

1ange, Economy
& Growth, Education, Energy & Mining, Environment, Exi

ernal Debr, Financial

Sector

urban Development
Quarterly

April, July, Seprember, December

worldbank.org

AP, Bulk d

wnloa

. Mobile app, Query

world Development Indicators, The World Bank

Countries Topics English

a Catalog

Get raw
data here

REPORT FRAUD OR CORRUPTION
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Data gatherl g @ Social Media Analysis
n S I d e t h e CO m p a ny Social media analysis is all about collecting the most

valuable data and drawing actionable
conclusions. Social media analysis will help you
develop the most successful social media campaign..

Transactional Data @

Transactional data can be financial, “-m-.“
logistical or work-related, involving ‘ ClleSTreQm Data
everything from a purchase order to
shipping status to employee hours worked “ I l " On a Web site, clickstream analysis (also called

to insurance costs and claims. clickstream analytics) is the process of
collecting, analyzing and reporting aggregate
data about which pages a website visitor visits --
and in what order. The path the visitor takes

. though a website is called the clickstream.
Machine Data @

Includes configurations, data from APIls, message

queues, change events, the output of diagnostic ‘ Video AﬂOlYSiS
commands, call detail records and sensor data . o . _
from industrial systems, and more. Video is increasingly the data collection tool of

choice for researchers interested in the mulﬂmod
character of social interaction. NCO]
Y



Data Gathering inside the company

~
Social Media Analysis e
o O
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Data Gathering inside the company

r
Social Media Analysis e
O O
01 =

Sentiment

% How people interact with your -
products. How they feel about '
your company.

% Tools to keep track of negative
or positive sentiment through
text analysis

% How you can improve

% Reveals how adverts are doing
among different customer
segments

Advertising

LEARNING
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Data Gathering inside the company

Facebook data using Power Bl

@ @--| - Po op
Cut D I:B, D ['1 Text Box
Copy —/J Image
Paste . Get Recent Enter  Edit  Refresh  New  New Page Manage
Format Painter  pata~ Sources= Data  Queries ™ Page~ Visual Shapes View Relationships
Clipboard External Data Insert View  Relationships
m 1. There are pending changes in your queries that haven't been applied. Apply Changes
X
Get Data
facebook x Al
Al B3 Facebook
Online Services
PAGE
Connect Cance

Pagel |+

New
Measure

Calculations

™~

{1}/
Publish

Share

El Untitled - Query Editor
Home  Tanstorm  Add Columa  View
=% S — = -
-t i E
Close & cent  Enter  Datasource  Manage

New  Re
Apply=  Source = Sources~ Data Parameters =

Hew Query Data Sources _ Parameters

Queries [4]
Germinai Speakers

2 urop kssstance

Y Gy Properties 1 1 ) T = DstapeTert~

£ [)agwnced eator X i DD Use Fst Row As Headiers =
Retresn Choose Remove  Keep Remore st Group
Previeus + (] Manage « Columns Columns~ Rows = Rows > Column~ By le3Replace Vaiues

Query Manage Columns  Reduce Rows

1895004817406230
105594502839338

Query? SATG: Téléphéniques des Glackers de a Meile

§ Quenyd
B Quent

Gassical art Memes
Xaver e Le Rue
Roborstelhen
sesper Tisaer
fine ks
De Vierktaver
FREESKER Magazine
UNILAD
Newschoolers com
& New York Tim
Kevin Rotind
Shomgs

Speakers Comer Gent

Each day a historicalfact
Meisieschiro Velzeke

Scouts Oosters

Katrien Steenhuize

Chirovrienden Vetzeke

USent Confessions

Adecco Zotegem

Denis Kuo

Candide Thovex
rgeraChiro Baiegem

Hotandzweaty beigium

SPORTHIE

Pl Dunghy Quotes

01 Mag

Dance D-Vision Page Ful

677441798384998
694648734044147
10858724448334

594102920754848
2934035974

1243533776281

204175679776361
4827812071
9890130744
548133548532510
1176887756713
3440071575260
367116489976035
182162001806727
781121732005005
160160452677642
1534775550801

450410591679907
1600703373548613

427828677396157

1522148594715246
211620972315028

261042907274150
1253508795
1395126960607583

Transtorm

2017-07-20717.10:26+0000
2017-07-17717.07-50+0000
201702-03T10:01:53+0000
2017-01-29711115:1240000
201701-03T16:27:15+0000
2016-03-09T15.45.:01+0000
2016-08-25T15:49:13+0000
2016-06-12T19:48 57+0000
2016-05-22711:04:21+0000
2016-05-11719:0003+0000
2016-05-09716:10.56+0000
2016-03-31T15:31.00+0000
2016-03-29T19.23-15+0000
2016-03-19T18:21:12+0000
2016-02-23T15:12:5240000
2016-02-19714:03:1040000
201601-12T07:46:1540000
20160103714 56:35+0000
2015-11-25T18:41.01+0000
2015-11-25T1412.01+0000
2015-11-09T18:50:35+0000
2015-11-05T12:36:5440000
2015-05-28T14:38:3140000
2015-09-04T1027.28+0000
2015-08-31708 563840000

2015-06-07T11-19:50+0000
2015-05-26T0617:2240000
201505-15722:15:3540000
2015-05-01T12:33:5740000
2015-04-22717.13.34+0000
2015-04-22712 525240000
2016-10-13T19:101200000
2015-04-19717:12:3200000
201504-17710:19:07+0000
201502-26T12.004140000
201502-26T11.09.43+0000
201502-18T12.26:19+0000
201501-27717:55:26+0000
2014-12-26T14:44:19+0000
2014-12-2271557:18+0000
2014-12-14T09:44:48+0000
2014-12-13T18.22 3740000
2014-11-29T08:47.19+0000
2014-11-12T06:45:47+0000
2014.09-21T19:52:05+0000
201408-12T11:58:50+0000
201407-25T10:40.49+0000
2014-07-03T12:18:43+0000

[ Merge Quenies +
. Append Queries -

Combine

the master labs ¢ academy
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Data Gathering inside the company

n-n:!#-
[ ]
Social Media Analysis: Twitter e
e——
O O
Full Data Gem 1 2 3 4 5 [ 7 8 9 10 11
#Count 11000 766 491 1081 367 2333 12 342 4845 503 76 184
A_follower_ 667685,4 180556,4 485083,6 328921,4 1095369, 357051,3 7321,7 9531213, 268122,5 1018596.44 1959.7 1663979,
count 1 6 1 8 42 4 5 76 0 ‘ 6 75
coﬁaft°"°w'"g 12698,15 1284388 60423,06 24574,04 2855,44 6475,36 61 oz,g 20752,85 8594,02 2093,54 662,88 40988, 45
A_mentions
_received 2610,31 563,68 910,98 85,07 2950,54 1335,16 6,88 54875,59 507,23 2776,89 3,71 4487,32
A_retweets_ 101476 365,99 557,39 20,99 898,15 694,09 111 21094,56 78,46 1242,67 0,79 2266,80
received
S TETEE 6,06 14,32 29,56 2,70 36,36 4,86 2,32 3,93 0,87 11,23 0,82 12,01
_sent
A_retweets_ 111 128 1.19 0,47 8.96 122 0,45 0,81 0,21 476 0,25 138
sent
A_posts 9,30 12,82 24,55 2,82 52,92 9.97 2,67 4,85 1,58 12,79 118 102,21
A_network_
feature 1 506135 1156,97 3177.21 281,79 8709.56 4003,07 25,58 90617,77 960,85 866520 14,37 14031,74
A_network
feature 2 84,91 161,82 128,82 231,80 66,67 63,83 778,87 10,54 4575 41,02 785,57 43,16
A_network_ 60433 12053
feature 3 3746,20 5355,89 5384,93 12633,44 2973,32 297594 >3 1654,05 1884,48 186223 I~ 2699,70

the master labs ¢ academy
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Data Gathering inside the company
ocial Media Analysis: Twitter

8- < Visual Tools Untitled - Power Bl Desktop — x
Home View Maodeling Format Data / Drill Sign in (]
3o B B B 0 = @
Paste Get Recent Enter Edit Refresh Page Manage New Publish

~ Format Painter  pata~ Sources~ Data  Queries™ View=  Relationships ~ Measure~

Clipboard External Data Insert View Relationships  Calculations Share
ual Visualizations > Fields
ik
B Queryl

r — = = B Quen?
Column1 text Column1.user.name N : B Quen3
@EllenBarkin @funder Idiot left making up more lies just like the lying women who accused trump then we find out th... httpsy/t.co/L CVAPVSM2o Tim Gainor B Queys
@ochocines @realDonaldTrump @EASPORTSFIFA Trump's on vacation, he should have the fime to get hic acs baat in FIFA Jarrod Goldman
@yashar New Orleans Flooded Trump - To my golf club! Fox - vary precidentisl acseronthepark
And it was done by @CNN @)/E] EWS thinks most still believe their 85 polls after they AL got it wrong Deplorable Robyn Columnl.creat..
CNM pins the blame on trump with his poll numbers but CNN takes no responsibility in saying they cover him negatively. Jonathan Powers Column1.text PR ——
Cover Lifted, A CIA Spy Offers His Take On Trump And Russia) Dekalb Chranicle - hitosy/t.o/hnEgEUqCG httosy/tes/hGruts2UUC Dekall Chranicle Columnl.user. =
Gov Scientists Repert Finds Drastic Impact of Climate Change on U.S. DIRECT contradiction to Exec. response httpsi//t.co/7vdjoQhZS Dr. Andrew Mahon

Columnl.userl..

Government Report Finds Drastic Impact of Climate Change on U.S. hitps:/t.co/NgHNedceL4K #Sustainability... https://t.co/6UqV2MadhF GRC Green §
cho extracrdinari res con mas ric ¥ iy " E via @Gran . - Men Filters Column.user...
cho extraordinarias mujeres con més riqueza que Donald Trump httpsi//tco/8oseCholeE via @GrandesMedios Felipe Scheker Menz

RT @ajplus: Trump is attacking affirmative action. Could focusing en income be a better alternative for U.S. colleges? hitps://t.co/ORsEWH.. Alexander Dalessi - _ Columnl.user...

RT @alanilagan: Keep it up. #FireHannity ¥impeachTrump #TrumpRussia #LockDon)rUp @funder @maddow @Resie @mpeach_D_Trump @TeaPainUSA @Palme...  lessica Cale
RT @Amy_Siski
RT @Amy._Siski
RT @Amy_Siski

ust remember Peter Thiel stood with Trump when it was convenient. That taint doesn't wash off. https//t.co/WZhC7hem0e THUGGLIFE Column]1.text{All)

So far this week, Trump has tweeted: 1. a tweet from a Russian bot account sine: eted 2. leaked, classified info on NK... Beth B

Column1.user.name{All)

d: So far this

ek, Trump has tweeted: 1. a tweet from a Russian bot account since deleted 2. leaked, classified info on N Sasqu

1 RT @AP_Politics: Trump tries to renew strength with loyalists as support slips. By @jpaceDC.and @APLaurieKellman, https://t.co/0¥qriCP2ic Wunderkammer |
RT @BCAppelbaum: What is happening now is basically the oppasite of a major goverment infrastructure program. https://t.cofalSxcKbiwd Sasha Talebi
RT @BFMTV: Donald Trump avait promis de prendre “peu de vacances" Il en est déja a 8 semaines ht egURx25Eoe Lolant Ruquier k
RT @BillKristol: Has a president EVER been se unpopular when the sconomy's been so streng? Econamy: good 62%-bad 30%, Trump: 36%-58%. https.. Lindamarie
RT @bloc52: Kasich would NOW beat “Trump in NH'? Who cares? @ months too late. Election day is the only poll that matters. MAGA DeplorablePatriot
RT @Brasilmagic: Putin went on vacation and released a new set of shirtless pictures. Trolling Trump who can't take his shirt off.. https: Michele Sherstan
RT @brianklaas: What would you think if a president's relstive was put in charge of & new TV propaganda channel in another country? https:/.. Clemon
RT @CATERINAV: TAgo #CONFIRMADO lo que colgué més temprano.Trump anunciaria nuevas sanciones mafiana, en respuesta internacional coordinada. Jorge luis torrealba
RT @CillizzaCNN: 50% of REPUBLICANS think Trump's Twitter feed is a "risky” way ta communicate httpsi//t.co/Day5phQQ0a Lindamarie
RT @CillizzaCNN: 57% of REPUBLICANS think Trump's tweets are too often a response to what he sees on cable TV httpsi//t.co/Day5phQQ0a Time to (relthink
RT @danpfeiffer: Sinclair media's takeover of local television news is something that should alarm every progressive httpsi//t.co/yu9GOJpNT1 Chauntay Duarte
RT @dasvivek55: If Donald Trump Becomes The US President, She Wil Be The First Lady/// https://t.co/WsIZ6P8cNW Njambsa ya Njambi
RT @davewsigel It takes honest-to-goodness werk to get appraval numbers this bad when you've inherited sub-5% unemployment. hitpsi// Jon Marcus
PhEE RT @davidconklin74: | have a good imagination but | CAN'T imagine what Trump faces, but I'm VERY confident he's waging WAR everywhere he CA... Chip Grosecloss
RT @davidcrosss: | truly believe this- if enough people tweet shit like, “Woah, Pence is TOTALLY trying to take Trump's job in ‘20!" that T... Armida Torres
RT @dcpalk: Mar-a-Lag : shane ®
L o7 maie et tmbrenrtnn 1

Pagel |+
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Data Gathering inside the company
Social Media Analysis: Twitter

1. Twitter account aanmaken (met telefoonnr)
2. Create a Twitter application here — https://apps.twitter.com/
On the Permissions tab, set Read only.
3. In Power Bl, go to File > Options & Settings > Options > Privacy
“Ignore the Privacy levels and potentially improve performance”.
4. Copy the code into the Power Query Advanced Editor
1. Edit queries > New Source > Blank query > Advanced
5. Enter the Consumer Key and Consumer Secret from your Twitter application on
line 13.
. Enter your query on line 28, kies een zoekterm
. Maak de zoekterm parameteriseerbaar
1. "&SearchParameters&”&count=100"

.the master labs ¢ academy @1
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https://apps.twitter.com/

Data Gathering inside the company _
Clickstream data e

o O

logstash kibana

J Google Analytics
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Data Gathering inside the company
Clickstream data

s Dashboards

4 Shoricuts

@ inteliigence Events
0 Real-Time

.,
m Audience

Overview

Active Users
Cohort Analysis BE™
» Demographics

¥ Interests

» Geo

» Behavior

» Technology

» Maobile

» Custom

» Benchmarking

All Users
100.00% Sessions

Overview

Sessions ~ V5. Selecta metric

™ Mobile and Tablet Traffic
16.02% Sessions

® Sessions (AllUsers) @ Sessions (Mobile and Tablet Traffic)

100

Hourly = Day

T e

Sessions
All Users

699
Y, N

Mobile and Tablet Traffic

112
e SIS N A

Pages / Session
All Users

1.74
A et

Mobile and Tablet Traffic

Feb 29

Users
All Users

627
—_

Mobile and Tablet Traffic

99
A\fx/"‘—’“\_f\—\fr\M

Avg. Session Duration
All Users

00:01:07
W

IMobile and Tablet Traffic

Mar 7
Pageviews
All Users
1,217
AN A

Mobile and Tablet Traffic
188
A

P — .

Bounce Rate
All Users

73.68%

B e e

IMobile and Tablet Traffic

Mar 14

W New Visitor
All Users
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Data Gathering inside the company _
Clickstream data EE

o O

. VRT maakt gebruik van cookies om
LOQ Fl |eS uw gebruikservaring te

. . . optimaliseren. Door op "OK' te
Initially, click path data had to be gleaned from server log files. ikken of door gebruik te bljven
maken van deze website, gaat u

akkoord met het plaatsen van deze

cookies. Wil u meer weten over

cookies, of uw cookie-instellingen

J avdasc ri pT C OO kies voor deze website aanpassen? Klik

Tracking Cookies to generate a series of signals from browsers. dan op Meer

.the master labs ¢ academy ml



Data Gathering inside the company _
Clickstream data e

o O

Software Testing

Helps to identify test case scenarios by
analyzing user behavior.

Web activity Analytics

The analysis of web activities can be used
to generate multiple valuable insights to the
company. See later.

Employee Productivity

Broad market research is possible like

©.g. Doesv\/n;]y ?rodug’r r?qch its focus Keep track of employee activity. E.g. “How
groups ., 'ch product Is more many clicks are needed on average to

gggslgrrne’r”k;e“\\/xvvg?)T:ric;?fieci”rT]e?SCT of our solve a case/to place an order/etc.”

‘,uu‘“ Market Research

.the master labs ¢ academy 4}?@1



Data Gathering inside the company _
Clickstream data e

o O

Web activity Analytics

The analysis of web activities can be used
to generate multiple valuable insights to
the company. See later.

Usage Patterns Customer Satisfaction User History

To reveal usage patterns, which in To improve customer satisfaction with To allow the user to see where they

turn gives a heightened the website and with the company have been and allow them to easily

understanding of customer behavior. itself. This can generate a business return to a page they have already
advantage, and be used to assess the visited.

This use of the analysis creates a user effectiveness of advertising on a web

profile that aids in understanding the page or site.

types of people that visit a
company’s website.

LEARNING
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Data Gathering inside the company _
Clickstream data: Google Analytics W

Improvements are coming soon to the Google Analytics Ul. Learn more.

I Google Merchandise Store ‘ . °
1 Master View ~ = f -
Q_  search reports and help Google Analytics Home When do your users visit?
A HOME Users Revenue Conversion Rate Sessions Users by time of day Users right now
[
12am
e o 16K S120K  2.83% 20K
1121% 136.1% 185% 111.7% 2am
Reports Vet T 4am
@ rearTive sam Page views per minute
8am
Overview
10am
Locations 120m .
Traffic Sources 2pm
Comtent 4pm Top Active Pages
Events fm fhome
&pm
Conversions 1K /Google+Redes...rand/YouTube
opm
. /Google Rede: ens T Shirts
S AUDIENCE Sun e Wed Th sa
- 0 Sun Mon Tue wed Thu B sat /Google+Redes...arel/Headgear
02 03 04 05 06 o7 08 I —
D+ ACQUISITION Aug 200 400 500 300 K /Google+Redes...unch+Bag.axd
B senavior Last 7 days v AUDIENCE OVERVIEW > Last 30 days v REAL-TIME REPORT 3
M CONVERSIONS How do you acquire users? Where are your users?
Traffic Channel Source / Medium Referrals Sessions by country
35K
Q Discover n

3K o
£ AomiN

25K
‘ - | ] 2K
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Data Gathering inside the company

Machine Data

Data explosion

% Data will grow by 650% over
the following five years

% Most of it; byproduct of
machine-generated data

% Use of CrateDB

Can be used to

% Reveal fraud

% Improve customer service
% Raise

manufacturing productivity

G
j D SRy 6.8 GERELORDED OK 5. 1100Y
XPese, 00y

N
P »l o) ovi4/259

Lifeblood of loT

009

r
©E
o O

Automatically generated

% No active intervention
of a human

< Exclude all data
manually entered by a
person.

Created on defined
point in fime

% Historical data

% Not prone to be updated
or modified

% Makes the data highly
reliable

.the master labs ¢ academy
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https://youtu.be/3YEE3RfXVVA

Data Gathering inside the company
Machine Data: where does it come from?

Jt

Sensor Data

Vibration, temperature,
pressure, sound volume,
power levels, acceleration,
telemetry.

Log Data

Audit log data generated
by databases, file systems,
applications, web servers.

r
©E
o O

Network Data

Call detail records (CDRs),
network events, packets, and
network data.

Internet of
Things

New loT solutions are
developed by collecting
GPS readings, biometrics,
meter readings, and device
state.
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Data Gathering inside the company _
Transactional Data e

o O

A fransaction, in this context, is a sequence of information exchange and
related work (such as database updating) that is treated as a unit for the
purposes of satisfying a request.
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Data Gathering inside the company _
Transactional Data e

o O

Financial Customer engagement
Orders Knowledge of how, where and when
Invoices customers interact with your channel
Payments
Types
Work Service availability
Plans Optimizing service availability

Use

Employee hours worked
Insurance costs

Office profitability

Increase office profitability by performing
customer analytics

Logistics

Deliveries
Storage records
Travel records

D @O
t
@0 0
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An introduction to web scraping

Web scraping is a technique employed to
extract information from websites and store this What's the alternative?
information in a structured format.

Sort of Automatically.
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Web scraping techniques

How can we collect information
from websites?

There are a lot of options

Human copy-paste
Very slow, but sometimes the only
opfion

Text grepping and regular
expression matching

Simple, yet powerful. Based on UNIX

grep command or expression-
matching facilities of programming
languages
Semantic annotation
recognition
Based on using metadata and

semantic markups and annotations

when scraping websites

DOM parsing

The Document Object Model is an

official recommendation of the World
Wide Web Consorfium (W3C) for XML

HTML parsers
Based on programs
called wrappers.

Computer vision web-page

analysers
Attempts are made to make
computers identify and extract
information from web pages as a
human might.

Vertical aggregation

platforms
These platforms are meant to
create and monitor bots that are
meant for specific verticals. Used to
limit the amount of useless data, by
‘targeted’ scraping

HTTP programming

Based on posting HTTP requests
fo the remote web server
using socket programming

We will take a closer look at one

Web scraping software

Removes the need to dive into the
code or write web-scraping code
yourself.

Web scraping software

Import.io | Webscraper.io | Content Grabber | Fminer | Octoparse | Botscraper
| Scrapy | Webhose.io | Cloudscrape | Scrapinghub | Parsehub | VisualScraper
| Spinn3r | 80legs | Kimono Labs | Outwit Hub | ScraperWiki | ...

documents

the master labs ¢ academy
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Web scraping example

= (a] X
Belgisch bier - Belgian Beer | X
g 9 +
& belgian... R n =
e g € ©a nt belgianbeerfactory.com/nl/belgisch-bier/ c ¥ =
AP ~
Wij slaan cookies op om onze website te verbeteren. Is dat akkoord? “ Meer over cookies » Select Mode
o Select page (1) +
é Seledt selection1 Are you older than 18 years of age? (legal drinking age) - -
s
%' Begin new entry in selection1 ‘ﬁ?,f,‘.;‘}'
£ Extract extract1 =

BELGISCH BIER  BIERGLAZEN  BIERBOX (-10%)  GIFTS & MANDEN  OVERIG

& MEER DAN 16.000 KLANTEN PER JAAR W PRIZEN ALS IN DE SUPERMARKT @ GOEDKOPE VERZENDING VOOR €5.95

and go to main_template

[
Get Data L

| il Wilt u het lekkerste Belgisch S

! i | bier bestellen tegen de
} i MR | scherpst mogelijke prijs? A

Selection Node: - | | Ontdek ons zeer ruime
¥ 1t body ih i 1 il assortiment met 1.400

| | i Belgische bieren vandaag ‘

nog!

- tL

Belgisch bier Pagina 1van 82

Meest bekeken

CSV/Excel ~ JSON  CSV/Excel Wide (beta)
selection1_extract1 selection1_selection2
Duvel Barrel Aged (batch 3) - 75¢!

Mort Subite Kriek - 25¢l

Grimbergen Winter Kerstbier - 33cl

Jupiler - 33cl

Straffe Hendrik Heritage 2017 - 75¢|

v This a live preview. When you are ready to run your project, click Get Data.

AP

Tutorials Contact [J show more data® 4 Visuals enabled (advanced) @

A m gx 32
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Web scraping

Case
.the master labs ¢ academy @l
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Fable of Contenﬂ

+ Why we need
databases?

“ What is a database?

% What is a DBMS?

% DBMS Architectures

% Types of Data Models
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Databases

SROR0,

rHow was information organised before databases‘?J
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Databases

Situation before databases ”

Paper files File cabinets

Word Notepad

N T Z ; wE
= data-is-code.dock - Microsoft Word _mox S e — T B
o bt ot bt [
- . | Home | Insert  Pagelayout  References  Mailings  Review  View  Adddns @ vivG Lo 3 ':-n'-c L2
- Times New Roman |12 - - |

: , —— y 4 A A (2]
) A — — [B 7 0 sex x Quick Ch: Editi
. s o oy sy | paste | = — | Quick Change Editing
; T R = ™ g | |[B BRI | e
| s casmrow e e mw wwa ol ewa e omen e e owen e T 5 o 6| styes & |
5 nove s o e —~
o e G o am e pa e ae Eam m
¢ T - e T T : = 5

Data is code

We often use terms that are ill-defined. As computer programmers, we have a slightly
better situation than lawyers, a profession in which everything is ill-defined. But we 2
not completely free fromit, either.

14 TFeora T - NS NN FR T —

Term Intuitive definition Formal definition
Code
Data =

R T T T e k, p
» = SRR G wwom i v ew e e wew w3 = NORMAL —- :%s/e/x/g Il

n e W |l
e T —— -
ER i~ S % Pageilof6 | Wordsi1/2575 B |
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The need for databases Databases

Company size G

Simple tools suffice for small ...but as they grow, the amount of data outgrows
companies’ data these tools and new ways of obtaining insight from

mqnagemen’r : data are needed.

.the master labs e chdemy
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The need for databases Databases

Geography “

Many enterprises are active across

borders and time zones and have

access to an incredible amount of
data

.the master labs ¢ academy ml



The need for databases Databases

Product range O

Keeping track of What does this
one product can mean if you have

be a challenge.. hundreds of
products?
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Databases

s

Possible solutions?

The structure of the files is baked into every application

The same logic is programmed in every new applicatio

the master labs ¢ academy %1




Fable of Contenﬂ

* Why we need
databasese

“ What is a database?

% What is a DBMS?

% DBMS Architectures

% Types of Data Models
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What is a database?

A database is basically a
collection of information
organized in such a way
that a
computer program can
quickly select desired

.
DATABASE
-

The word database is often
abbreviated as DB.

Traditional databases are
organized by tables,
fields, records, and files.

pieces of dafd.
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Databases

OX“ 20,

Could we call this a database?

Contract customer Y

Accounting
\ /

"

| k)

Courses

Team picture
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Databases

Databases, one giant leap for applications @ @

SATURN V APOLLO FLIGHT CONFIGURATION SATURN V APOLLO FLIGHT CONFIGURATION

« IBM, 1968

* Information Management
System

« Apollo program

* Large bill-of-materials (BOM)
for the Saturn V rocket

« Still available

.the master labs ¢ academy <~<?;I:l&)l



Different ways of designing a database

Databases

OX“ 20,

LEARNING

Hierarchical Network Relational Non-relational
databases databases databases databases
Saturn o ”"*‘” 15 I = [=
l l Passengers ﬂ ﬁ - . =
Rocket clausule -
I—I—l
Fuel .
l tank l Engine
1968 1971 1980 2007
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Databases
<<NCOI
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Databasesystem
Data

+ Record
 Recordtype

« Files

« Integrated whole

« Operating systems can’t handle
complex relations

Databases

OX“ 20,

RECORDTYPE Schilderij (ID:CHAR(3); Naam: CHAR(30) Atiesf: CHAR(30)

D Naam

Periode

Waarde

Eigenaar

S01 Vissershuis

1882

16.000.000

Boijmans

RECORDTYPE Artiest (Naam:CHAR(30); Voornaam:CHAR(20);

Geboren:INTEGER; Gestorven:INTEGER)

Naam Voornaam ren forven
Da Vinci Leonardo 1452 1519
Degas Edgar 1834 1917
Ensor James 1860 1949
Monet Claude 1840 1926

RECORDTYPE Eigenaar (Naam:CHAR(30); Plaats:CHAR(20); Land:CHAR(20))

| Naam | Plaats | Land |
Boijmans Rotterdam Nederland
Louvre Parijs Frankrijk
KMSK Antwerpen Belgié

.the master labs ¢ academy
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Databasesystem Databases

Software @ Q

DBMS Datawarehousing
A Database Management System is a Big database used for reporting and

collection of software that allows us to data analysis, structured according to

define, manipulate and control a multiple dimensions

database

Application Software Sofware for datao-
Application software enables &mﬁ@yﬁ@gessing and advanced
communication with the DBMS so that data-analytics used for datamining
the user can indirectly interact with the

database

Tools Report generators

Used to facilitate and automate tasks Automatic reporting about complex
executed in database management like issues or performance

Back-ups

Communication
S@’H&\p@r@fe transportation of data

and instructions over the network

.the master labs ¢ academy 4}?@1
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Databasesystem
Users

Data-administrator

Often high-management, responsible for
the data: which data, which format,
what kind of database etc.

Database-administrator

Technical profile, responsible for
implementation and maintenance of
database

Databases

OX“ 20,

Application Developer

Responsible for the development of the
application software

End-user

1. Regular end-user
2. Advanced end-user

.the master labs ¢ academy



Databases

How is data stored using database software? @ @
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Databases

DBMS - Database Management System @ O

Is this allowed?

Database DBMS SQL Applications Users

SAP Applications over
corporate network

(]
eCommerce i
Applications on web
server

Web portal with reporting
applications

~
XML Web Services i
Applications

A database management system is a collection of software that allows us to define, manipulate and control
a database

.the master labs ¢ academy 4}?@1




Database Management System Databases

Main goals @ O

/] Database definition

Define database structure and semantic rules to ensure data integrity.

/] Database manipulation

DMBS can be equipped with a database manipulation language in order to
create, read, update or delete any data in the database.

/] Database construction

The management of the physical storage of the data is controlled by the DBMS.
It has to make sure that the data is stored efficiently in a way that the users do
not need to worry about the physical storage details.
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Database Management System
Other functionalities

Data Sharing

Ability to share and access the same

data at the same time. Avoid access
conflicts

e.g. two customers booking the same
seat

Data security

DBMS must protect its data against
unauthorized usage and against
physical failure of the database
system

Databases

OACOR®.

Optimizing
o= latelf0sialarel= el

its users acceptable access times

Administration &
FI%@QI&R@H E&@inis’rrcﬁon &

system monitoring.

Eg. Monitoring and analyzing
performance indicators, managing of
user profiles, back-up, log files,
maintenance etc.

.the master labs ¢ academy
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Database Management System Databases

Architecture — Three layer model @ O

DBMS

External Layer
View 1 View 2 View 3

LogiIcoI layer
[ | = i | I :T I I E ]
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Database Management System
Three layer model — Internal layer

Internal layer
O \ [ [ I | | | I
O\\l\ [ I | | | I
OZR N I | | | I

10101..
00101 01010... | 00100..
10011..

Physical Storage

Storage Layer

Layer closest to the physical storage of the data.

Description of database

relgeodrledng’rh * File- header
®* Variable length ® Index

.the master labs ¢ academy

NNNNNNNN



Database Management System
Three layer model — Internal layer

Records with fixed length

STORED_Artiest BYTES=64; PREFIX Geboren
PREFIX BYTES=6, OFFSET=0 J Naam Voornaam Gestorven
Naam BYTES=30, OFFSET=4,INDEX=Artiest_ Naam i i i
Voornaam BYTES=20, OFFSET=36
Geboren BYTES=4, OFFSET=56 Aol | | Pleg s Eldgar g 34\ P
Gestorven BYTES=4, OFFSET=60 1 7 37 57 61

Records with variable length

ZSSS;?JZEEQTES f Vo=A0T[V;=DegaflV.=Edgar]]v =Lezer|ReizerfVs=1917
Voornaam:VARCHAR; Vo=PREFIX I .
HobbySET(VARCHAR); V,=Naam = Einde_vela
OPTIONAL Geboren: INTEGER; V,=Voornaam N _ Einde waarde
OPTIONAL Gesforven: INTEGER) V,=Hobby -

V,=Geboren
V.=Gestorven

.the master labs ¢ academy ml
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Database Management System
Three layer model — Logical layer

Logical layer
| I— | I—
[ ] 1 | [ . | [ | E
[ ] [ ] [ : ] [ 1 1 ] [ ]
11

Common Layer

This layer follows the prescriptions of the database
model and results in the database schema

Abstract description

* Enftities * Integrity constraints

* Relationship between
entities

.the master labs ¢ academy
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Database Management System

Three layer model — External layer

External Layer

View 2

7 "
Y e
i SSa?

View 3

[ =

Individual Layer

Layer closest to the end-users.
Views are defined here.

Requesting the
Ctiénﬁ é{%b%oéj Definition Language

.the master labs ¢ academy
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Database Management System

Mappings

% ‘External/logical’

DBMS
External Layer
View 1 View 2 View 3
oA B |-

-
N 2
~S__~-

Logical layer
| I—
] [ T ] [ . ] [ ] E
[ ] [ 1 [ ] [ ]

Internal layer

| I | | | I
| I | | | I
[ I | [ I |

% ‘Logical/Internal

.the master labs ¢ academy



Databases

N, B OACOR®.

MysaL

DBMS - Examples

Microsoft® < / !%NE &
SQL Server Cassandra
DBMS
ORACLE
‘ mongoDB
PostgreSQL
.the master labs ¢ academy 4}?@1



Fable of Contenﬂ

* Why we need
databasese

“ What is a database?

% What is a DBMS?

% DBMS Architectures

% Types of Data Models
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DBMS Architecture
Mainframe database computing

|;|<
|;|<

Mainframe

computer

Presentation logic
Application logic
Database logic
DBMS
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DBMS Architecture
PC/fileserver database computing

PC
4

A

47
a

Presentation logic
Application logic
Database logic
DBMS

File
Server
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DBMS Architecture
Client/server database computing

PC
4

A
Database-
server
47
A
Presentation logic Database logica
Application logic DBMS
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Fable of Contenﬂ

* Why we need
databasese

“ What is a database?

% What is a DBMS?

% DBMS Architectures

% Types of Data Models
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What is
a database?

@ Hierarchical databases
Network databases
5 types of
databases
we will @ Relational databases
discuss

today
@ NoSQL databases

@ Object Oriented databases
<SNCOI
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Hierarchical databases

A hierarchical database model is a data model in which the datais
organized into a tree-like structure and where records are connected
to each other through links.

root Level 1

Level 2

Level 3

- evel 4 5 types of
databases

.the master labs ¢ academy




Hierarchical database
Building blocks

RECORDTYPE Schilderij (ID:CHAR(3); Naam:CHAR(30); Artiest:CHAR(30);
PeriodeIN R- WaardeREAL: Fioenaar:

e Record

D Nagam Artiest Periode | Waarde Eigenaar
SO1 Vissershuis Monet 1882 16.000.000 Boijmans

 Recordtype

« Relationship type: 1:N I

5 types of
databases

.the master labs ¢ academy
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Hierarchical database
Graphical presentation

department

dnr dnaam  dlocatie
wnr wnaam  adres geslacht geboort onr pnaam oduur
edatum

5 types of
databases

.the master labs ¢ academy
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Hierarchical database
Graphical presentation

5 types of
databases

Database scheme “Schilderijen” r 3
Artiest Eigenaar
Name|Surname |Born Died Name Place Country
A
!
Iy /
o 7 Virtual relation
Schilderi _ - (child >
IDINamg Artist |Period [Value | Owner parent)
e ————— - 3
Database “Schilderijen” .- = — - . Boijmans
/ - T~ -~
’——————_7_:’4 ___________ ~~’“1\
-~ ~
g L r ,// I g 7S N
Da ., Degas -1 Ensor Monet » 7 E
— / - / / Louvre
Vincl / -, /
/ P ~ " 7-/
/ 7/ - — e — L . -
/r, [ " 1" 7 ! i, - i
S03 S02 S05 ’ 0] KMSK
74 v 4
/ /
I’2 r2 r2 / /
the master labs ¢ acadérny S06  Jboee S07 o _ ___o" ¢
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~~_ 3




Hierarchical database
Internal storage

r, Da Vinci| r, Degas r, Ensor | r, Monet | r3 Boijmans | ry Louvre | ry KMSK

r, SO3 r, SO2 r, SO4 r, SO1
r, SO5 r, SO6
r, SO7

* Proximity principle
« Databasemanipulation
* Hostlanguage

SGET FIRST Schilderij WHERE Artiest="'Ensor’;
WHILE db_status=0 DO

BEGIN
writeln(p_Schilderij.Naam);
SGET NEXT Schilderif WHERE Artiest="Ensor’ 5 ‘I'ypeS Of
END;
databases
.the master labs ¢ academy e




Hierarchical database

Pros & Cons
Advantages Disadvantages

Easy to Difficult to access values at lower level

This model may not be flexible to
. fast & efficient accomodate the dynamic needs of an

org%oniso’rion .
Deletion of parent node result in

Manages

deletion of child node forcefully

Extra space is required for the storage
of pointers

5 types of
databases
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@ Neiwork databases

A network database is a type of database model wherein multiple
member records or files can be linked to multiple owner files and vice
versa. The model can be viewed as an upside-down tree where each
member information is the branch linked to the owner, which is the

bottom of the tree.

/ T~

5 types of
databases

.the master labs ¢ academy
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Network Database
Building blocks

e Record

 Recordtype

« Relationship type: 1:N

Arrow pointing to the N-side

dnr dnaam dlocatie
* Entry-points
wnaam adres geslacht  geboorte pnr pnaam  pduur
v 5 types of

databases
B
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Network Database
Graphical presentation

Databaseschema “Schilderijen” (multiple entrypoints)

l

I

Artfiest

Noom| Voornaar

N Geborbn Gestory

en

l

D)

Schilderij

IB;

Nocm|| Arties

] Periodle Waar

e Eig_gem

nar

|

Eigenaar

Naam

Plaats

Land

/

5 types of

.the master labs ¢ academy
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Network Database
Graphical presentation

Database “Schilderijen”

— — _ system 5 types of
databases

.the master labs ¢ academy




Network databases
Pros & Cons

Advantages

Disadvantages

support
Deals with even
of information than the
hierarchical model.
Promotes

Much more complex than the

DGR FSEEirE898 know the

physical representation of the

%%%%8%%n can be related in
various and complicated ways.

Lack structural independence.

5 types of

.the master labs ¢ academy
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Relational databases

A relational database is a collection of data items organized as a set of
formally-described tables from which data can be accessed or
reassembled in many different ways without having to reorganize the
database tables. Such a database is structured to recognize relations
between stored items of information.

Attribute
——

rupte {

~ _ 5 types of
Relation databases
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Relational database
Building blocks

s Row Tuple or record Data setf representing a single
ifem
% Colum Afttribute or field A labeled element of a tuple, e.g.
N "Address"” or "Date of birth"
% Table Relation gsgfrg\tv’;uples sharing the same attributes; a set of columns
Attribute
—

Tuple { [ 5 types of

~— — databases

—

.the master labs ¢ academy Relation




Relational database
Keys

s Candidate 1. Unigueness: for each row, the combination of
Key: values for each column of the candidate key is
unique
2. Irreducibility: it is not possible to leave out any of
the columns of the candidate key without

jeopardizing the unigueness aspect
o Foreign Key The foreign key can be used to cross-reference tables.

I
¢

-
S

P

5 types of
databases
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Relational database
Graphical presentation & Keys

Tabel Schilderij

kandidaatsleutel = {S_ID} vreemde sleutels = {Artiest} en {Eigenaar}

S_ID: | Naam: Arfiest: Periode: | Waarde: | Eigenaar:
char(d) varchar char(3) integer | reql varchar
SOT Vissershuis AO04 1882 16.000.000 Boijmans
S02 De bdlletles AQ2 1872 8.500.000 | Louvre
S03 Mona Lisa AO]1 1499 75.000.000 Louvre
S04 Namiddag te OostendeA03 1881 200.000 KMSK
Tabel Artiest kandidaatsleutel = {A_ID}

A_ID: | Naam: Voornaam: Geboren:| Gestorven:

char(3)] varchar varchar integer integer

AO0T Da Vinci Leonardo 1452 1519

A02 Degas Edgar 1834 1917

AO03 Ensor James 1860 1949

A04 Monet Claude 1840 1926

Tabel Eigenaar kandidaatsleutel =

Naam Plaats Land:
. = . = varch 5 types Of
Biflon [ ¥fbBioa Hederlan databases

bouvre PETs Frank
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Relational databases

A relational database is a collection of data items organized as a set of
formally-described tables from which data can be accessed or
reassembled in many different ways without having to reorganize the
database tables. Such a database is structured to recognize relations
between stored items of information.

Advantages Disadvantages

of use Performance

Data

Use of language

5 types of
databases
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NoSQL databases

A non-relational database is any database that does not follow the
relational model provided by traditional relational database
management systems. Such databases are designed to handle
unsiructured data that doesn't fit neatly info rows and columnes.

NoSQL Stypes o

databases
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NoSQL
Origins

RDBMS

Q Da. ndependence

% Main concern: Scalability

A Scale-up: on single server

0 Scale-out: distribute load across multiple servers S 1'ypes of
databases
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NoSQL

Motivations
Simplicity of design Capture all Big Data
1 Not having to deal with the Capturing easily all kinds of big
“impedance mismatch” data. Databases being able

to quickly accommodate any
new type of data

Better “horizontal” scaling Speed
Clusters of machines, solving Not having to join tables thanks
problems with high numbers of to the data structures used by

concurrent users. NoSQL databases NoSQL

automatically spread data across (like JSON documents)

servers, ] .

Control over availability Cost

Servers can be added or Clustering cheap commodity

removed without application servers instead of expensive

downtime. proprietary servers and 5 1.ypes Of

storage systems (DBMS) & databases

Open source
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NoSQL

{JSON}

JavaScript Object Notation

{ "Bierlijst": [

"url": "https://www.belgianbeerz.com/collections/amber/products/n-toeback-33cl",

"Price"; "€2.89",

"Available™: "In Stock",

"Description": "'n Toeback is an unfiltered high-fermentation amber beer with an alcohol content of 9.5%. It was originally
launched under the name ‘Straffe Toeback’ in 2009, which was later changed to ‘n Toeback. It is presented as some kind of magic drink,
after one Toeback, you should be able to carry an entire cathedral tower."

2
{"name": "3 Fonteinen Oude Geuze 37.5cl",

"url": "https://www.belgianbeerz.com/collections/amber/products/3-fonteinen-oude-geuze-37-5cl”,

"Price"; "€9.29",

"Available": "Out of Stock",

"Description": "3 Fonteinen Oude Geuze is an entirely natural, sour gueuze beer that is made by assembling lambic beer of 1, 2
and 3 years old that has ripened in oaken barrels. It is generally considered to be one Belgium's best gueuze beers and it can be keptin a
cool, dark place for up to 10 years after the bofttling date. Its flavor will evolve and become more complex. It has an alcohol content of
6.0%.\nServing temperature: 4-8°C\nAdditional information:\nBrewery 3 Fonteinen in Beersel is one of Belgium best known brewers of
authentic lambic beer. In 2009, the brewery almost had to stop their activities after a fire destroyed most of their infrastructure, but in March
2013 a new brewing installation was inaugurated and now they are brewing again just like before.\nBesides this gueuze beer, they also make
their famous 3 Fonteinen Oude Kriek, a sour cherry beer based on the same lambic beer that is used to blend this gueuze. This small brewery,
with its shop and terrace is a popular stop for beer tourists who travel through Belgium."

}
I}

.the master labs ¢ academy @1

LEARNING



NoSQL
Remarks

01 02

Lack of standardized Enforcing business
Intferface logic
« The use of low-level query The responsibility over business
languages logic and rules falls solely on the
« The lack of standardized application logic.
interfaces

« Huge investments in existing SQL

In RDBMS, there is an built-in and

RDBMS'’s are usually much simpler foolproof method of ensuring
to use as they have GUI's where and enforcing business logic
many NoSQL solution use a and rules at the database layer 5 fypes of
command-line interface. da’rabases
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Object Oriented Databases

An object oriented database is a database management system in
which information is represented in the form of objects as used

In object-oriented programming.

Object-Oriented Model

Object 1: Maintenance Report  Object 1 Instance

Date 01-12-01
—>| Activity Code 24
Route No. 195
Daily Production 2.5
Equipment Hours 6.0
Labor Hours 6.0
Object 2: Maintenance Activity
>| Activity Code 5 1. f
Activity Name
Production Unit yp es o
Average Daily Production Rate d q -I- a b as e s
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Object Oriented database
Origins

Management of complex
objects

By specifying data in the same way in both the
programming language as in the databasemodel, it is
possible to seamlessly exchange this data between the 5 fypes of

application sofware and the database itself. databases

.the master labs ¢ academy




Object Oriented database
Objects

-Volume: int
-Material: string

A class contains atributes

Structure

+FillBox()
+EmptyBox()

A class contains
operations

Behaviour

5 types of
databases
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Object Oriented database

Components
Artwork — e > Owner
T Owned by
L. Painted by .
Painting <« : > Artiest
Painted
ODMG-
databasemodel
class Capture structure and behaviour
> Single relationship
Binary relationships
——
5 types of
_> Inheritance
databases
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Object Oriented database
Downfall

s Great diversity in object oriented datamodels & programming

» Lack of ambiguity in the object oriented programming
paradigm

» No single definition and interpretation for the concept of an
Object

» Great variety in OODB

m No standardized or commercialized version of THE Object
Oriented Database Model...

5 types of
databases
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Thank youl

See you in part 2!
Q g
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