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Today

* Project progress check

e Tableau tutorial

* If working on your own laptop, download
Tableau Desktop Public (Main menu ->Create->
Download Tableau Desktop Public Edition)

« Download data athlete _events.csv from IS

* Individual work



https://public.tableau.com/

Semestral Project
Reminder



Semestral Project Requirements

 Interactive data visualization project
« 2-3 linked views, interactive features (e.g., filtering) + short report

* Technology: up to you
» Preferably web-based (so you can share it), e.g., JavaScript + D3, Plotly/Dash, Tableau, ...

« What to submit:

e sources
* instructions for running (e.g., dependencies) or link to a deployed version
« project report (see next slide)

« Deadline: ideally before attending exam, at the latest by January 315t 2025

* Bonus points:
» Up to 3 points for project realisation
« Up to 2 points for voluntary presentation



Semestral Project — Report

Motivation — why did you choose the topic, what did you want to see/show

Data sources + data preprocessing

« Explanation of the design choices —
 Interesting observations in your visualization
» Screenshots
- Used technologies, requirements »
« Specify the environment in which you tested it (browser, resolution, ...)
» Lessons learned — what did you take away from the project x‘

* Length: 1-2 pages (A4)



Pre-submission Checklist

» Before submitting your project, check:

All axes are labeled, and contain necessary info (e.g., units)
All charts have appropriate legends (e.g., explaining colors)

Your color choices make sense
« Do not use same color for encoding different things
* Do not over-use colors (e.g., 12+ colors)

All necessary files are included (e.g., there are no permanent
links to local data files that will not work somewhere else)

* You will need to fix that anyway, so save yourselves
(and me) the trouble of re-submission ©



Bonus Points Presentation

« 7-10 minutes presentation

» Content similar to project report
* Motivation

Challenges

Design choices

Presentation of the final design

Possible extensions

Live demo at your own risk
 Video with screencast might be safer, we all know how live demos (don’t) work ©

» Dates will be posted based on demand



Resources and Links

 Color selection: https://colorbrewer2.org/

* Maps:
« leaflet.js - complete world maps (OpenStreetMaps), easy annotations, heatmaps, layers
« Mapbox maps in Plotly: https://plotly.com/python/maps/
« SVG: https://simplemaps.com/resources/svg-maps, https://www.amcharts.com/svg-maps/
» Geo)SON: https://observablehg.com/@deaxmachina/collection-of-maps, Google ©

« Tabular data: Line-up.js library for tabular visualization

« Deploying your application:
« GitHub/GitLab pages
 https://glitch.com/ (https://www.youtube.com/watch?v=3hV{4Giy5nc)
 https://render.com/ (https://github.com/thusharabandara/dash-app-render-deployment)



https://colorbrewer2.org/
https://leafletjs.com/
https://plotly.com/python/maps/
https://simplemaps.com/resources/svg-maps
https://www.amcharts.com/svg-maps/
https://observablehq.com/@deaxmachina/collection-of-maps
https://lineup.js.org/
https://glitch.com/
https://www.youtube.com/watch?v=3hVf4Giy5nc
https://render.com/
https://github.com/thusharabandara/dash-app-render-deployment




Tableau

« Tableau is a powerful tool for building data visualizations

« Supports wide spectrum of visualizations and interactions
* Inspiration: Tableau VIZ of the Day

« If working on your own laptop, download Tableau Desktop Public
« Main menu ->Create-> Download Tableau Desktop Public Edition

+ableau+‘public

Create ~ Resources

Web Authoring

Download Tableau Desktop Public Edition

Viz of the Day

See a new viz featured every weekday

TIME
MANAGEMENT

IRON VIZ

n Viz qualifier is now opes —earn more about joining the world's largest data visualization competition.

See All

Time For #lronViz

Nathalie Richer
Explore this #VizOfTheDay created by Nathalie Richer—presented during the #lronViz
Kickoff—for her advice and lessons learned when managing time during the Iron Viz

qualifier contest.

¥723 @ 10520
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https://public.tableau.com/app/discover/viz-of-the-day
https://public.tableau.com/

COST OF LIVING IN EUROPE

Cost of living index by country, in 2022 All the indeces for |~ L

Indices are relative to New York City, value of 100. Click on a country to filter all the indeces from the right.
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Cost of Living Index

271 1313

Design: Sergiu Rotaru | Project: RomanianDATATribe | Data Source: Numbeo


https://public.tableau.com/app/profile/rotaru.sergiu/viz/CostofLivinginEurope-new/CostoflivinginEurope

Aid Worker Security

The Aid Worker Security Database (AWSD) records
major incidents of violence against aid workers, with
incident reports from 1557 through the present.
Initiated in 2005, to date the AWSED remains the sole
comprehensive global source of this data, providing the
evidence base for analysis of the changing security
environment for civilian aid operations. Click on the
diagram elements to filter the view, or focus vour view
by using the filter elements on the bottom left.

Incidents per Year

2013 | 265 Incidents
Total Affected:

474
Total Kidnapped: /
Total Killed:
Total Wounded: | ‘ | | |‘

1957 2002 2007 2012 2017

Filter by Country

[ (A1) -
Filter by Means Of Attack

[ (A1) v
Filter by Attack Context

[ (A1) v
Filterby ¥... 19597 2022

d D

viz by: Lani_el_he
HBZVE Week 17

Published: 08/2022
Data Source: https:/faidworkersecurity.org/

Means of Attack Distribution

Kidnapping Shooting

82 1,512
28% 23%

August 19, 2003 | Irag
Total Affected: 20

. | 19 UN (11internationals,

i B 8 nationals) staff killed

[ lted S and 1 NGO staff killed in
States Canal Hotel bombing.

"
%

August 26, 2011 | Abuja | Nigeria |,
Total Affected: 46

Nine national UN staff were among
those killed by an attack by a suicide
bomber on the UN House in Abuja.
Around 37 UN staff were among thoss
injured; they are presumed here to be

all naticnal staff. Boko Haram took
responsiblity for the attack.

© 2022 Mapbox © OpenStreetMap
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Aerial
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10 most affected Countries

Afghanistan

South Sudan

Syrian Arab Republic
Somalia

Sudan

DR Congo

Central African Republic
Pakistan

Mali

Yemen

L]

November 13, 2016 | South Sudan

Total Affected: 20
A total of 20 staff members from three
separate INGOs were kidnapped and held by

the SPLA-IO in Mhialdu, Rubkona, after clashes

with government forces. They were made to
walk to Jazeera where they were held. The
INGO staff members were extracted by the UN
an the 16th of November.

500 1000

October 3, 2015 | Afghanistan
Total Affected: 49

Fourteen INGO staff members were
killed and 35 were seriously wounded
when the facility that they wers
working in sustained prolonged
airstrike attacks in Kunduz province.

The motive of the attack was disputed

by both parties in regards to the
intentionality of the incident.
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https://public.tableau.com/app/profile/lani.he/viz/B2VBWeek17AidWorkerSecurityAnnotations/MainBoard

O VAN GOGH IN 37 SELF-PORTRAITS

Vincent van Gogh, the legendary Dutch Post-Impressionist, used his self-portraits as windows into his deepest emotions, inviting us to see the world through his eyes.
In this dashboard /&xploreé)Van Gogh's journey through 37 self-portraits, each piece unfolding a chapter of his life, emotions, and evolving artistry.
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https://public.tableau.com/app/profile/elizaveta3962/viz/VanGoghin37Self-Portraits/VanGoghon37Self-Portraits

Getting started...

Connect Open Discover

How-to Videos
Overview

Intro to the Interface

Chart Types

o The first step to the visualization is to load the e
data. On the left side of the screen in the section
To a File choose Text File. This way you can

OData

open the .csv file. VIZ
DAY

See trending vizzes
*

MAMAGEMENT

IRON VIZ

z of the Day

Explore viz of the day

Resources
Blog - Read latest post
Sample Data Sets

Current Status 14




2. Select:
5- athlete events Comma as Fig{d separator
S “as Text qualifier
e - English (United States) as locale

Qpen...
Files Jel Renarme

o &

@

athlete_events
Teuxt file

Use Data Interpreter Remove
athlete_events.csv X

Data Interpreter might be able to ~  Field names are in first row

Sy BT el Generate field names automatically

thlet ts.
B athlete_events.csv Text File Properties...

2 Field separator | Comma -
Convert to Union... ' Need more data~ P

Drag tables here to relate them. Learn more Text qualifier n -

T New Union

1. Click the little triangle next to your data Character set | UTF-8 .
file and select Text File Properties... Locale English (United States) .

athlete_events.csv v -+ | rows &%

< | @

athlete_events.csv

Name -
"ID","Mame”,"Sex","Age","Height","Weight"."Team","NOC","Games","Year","Season"."City"." Sport"."Event","Medal”

athlete_events.csv

3. For the data entries to
Type Field Mame Phys... Rem... | UpdateNuw- | ‘ appear, you might have
Lwseneiey - to click Update Now.

@ "ID","Name”,"Sex”,"Age","Hei... athlet.. "ID""..

15



1. Check the datatype of each column. Sometimes NA in column results in a String column even
though column contains numerical data (e.g., age, weight, height). Click on the column type (Abc/#)

and change the columns to the appropriate data types (in our case whole numbers).

athlete_events.csv Ad 15 fields 271116 rows

Name

athlete_events.csv

Fields

Type Field Name Phys...
+# D athlet...
b Name athlet...
b Sex athlet...
H* Age athlet...
by Height athlet...
by Weight athlet...
b Team athlet...

B Data Source Sheetl [ Hy O

2. After you have set the correct data types, the table is useable.
Click Sheet 1 at the bottom of the window to proceed to your worksheet.

100 rows
3 Abe Abe H# Number (decimal) Abe Abc Abe b # b
athle athlete thlete_svents.cs athlg « Number (whole) athlete_svents.cs athlete_svents.cs athlete s athlete s
1D Name Sex Age Date && Time Weight Team NOC Games Year Season
33582 George Loui M Date NA United States UsA 1904 Summer 1904 Summer
String
33582 George Loui M Spatial NA United States Usa 1904 Summer 1904 Summer
33582 George Loui M Boolean NA Concordia Tu... UsSA 1904 Summer 1904 Summer
33582 George Loui M Default WA United States UsA 1904 Summer 1504 Summer
efau
33582 George Loui M NA United States UsSA 1904 Summer 1904 Summer
Geographic Role
33582 George Loui M NA United States UsA 1904 Summer 1904 Summer
33582 George Loui M 33 170 MNA United States UsaA 1904 Summer 1904 Summer
33582 George L M 33 170 MNA United States Usa 1904 Summer 1504 Summer
33583 Matig Eyvazov M 29 165 54 Azerbaijan AZE 2000 Summer 2000 Summer
33584 Zohra Ez Zahr... F 32 165 51 Morocco MAR 2016 Summer 2016 Summer

16



Dimensions and Measures

Data Analytics <

EEE athlete_events

Search 0% E -
Tables

@ City

Abc  Event

Abe Games

Abc  Medal

Abc Mame

Abe NOC

Abc  Season

Abc  SEx

Abc  Sport

Abc Team

Abc  Measvre Mames

Age

Height

ID

Weight

Year
athlefe_events.csv (Count)
[ afitude (generated)

L ongitude (generated)

OO # # H H HFH

Measure VValues

J\

Blue = discrete Add headers to the view

Green = continuous Add axes to the view

Dimensions contain qualitative values (e.g., names, dates, locations).
You can use dimensions to categorize or segment your data. They
affect the level of detail in the view.

Measures contain numeric, quantitative values that you can measure.
Measures can be aggregated. When you drag a measure into the view,
Tableau applies an aggregation to that measure (by default).

17



Data

Dimensions and Measures

Analytics L4

Fﬁ athlete_events

oY = -

Tables

@

Abc
Abc
Abc
Abc
Abc
Abc
Abc
Abc
Abc

Abc

SO R T AT

City

Event

Games

Medal

Mame

NOC

Season

Sex

Sport

Team

Measure Names

Age

Height

ID

Weizht

ear
athlete_events.csv (Count.
Latifude (generated)
Longifuds (senearated)

Measure Values

Add to Sheet

Duplicate
Rename
Hide
Create

Transform

Convert to Discrete

Convert to Dimension

1T HanMmea lrara nrme

Can be changed by drag & drop
or via context menu

18
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Data

3

Let’s create a barchart for number of entries for each year.

<« > &G

Analytics

athlete_events

o Y |EE v

Tables

e

Abc
Abc
Abc
Abc

+

@@ 4 H#HTEEEEE

City
Event
Games
Medal

MName

Height
D
Weight
Year

athlefe_events.csv({Count)

Latitude (generated)
Longitude (genersted)
Measure Valves

Pages
Filters
Mark
Autom i
H ()
Colog Size Label
oo o] a9

Detail | | Teoltip| | Sha®

-
Qoo

iii Columns

= Rows

Sfeet 1

nts.csv

Count of athlete_eve

250K

200K

150K

100K

50K

OK

T {f Standard - Bl ~ E;l

SUM(Year)

CNT(athlete_events...

Count of athlete_svents.csv: 271116
Year: 536 370 060

Drag Year to columns and athlete_events.csv to rows.

We see that the years (measure) were automatically
aggregated => we only see a total summary, which does
not make much sense for us.

19



Let’s create a barchart for number of entries for each year.

# € >R a
Data Analytics

f_{.i?o athlete_events

Search oY  E -

Tables

& City
Abc  Event
Abc Games
abc  Medal
Abc Mame
Abc NOC
Abc  Season
Abc  Sex
Abc Sport
Abc Team
Abe  Measure Names
Age
Height
D
Weight

Year

L atitude (generated)
Longitude (generated])

o= TR

Measure Values

athlete events.csv (Count)

@ W B

Pages

Filters

Marks

nl Automatic =
H-ERREY.

Color Size Label
ogo Q

Detail | Tooltip

B SUM(Year)

B IF

Sheet 1

Count of athlete_events.csv

Columns

Rows

16K

14K

10K

8K

18

4K

[
-~

QK -

Show Filter
Show Highlighter

Sort...

Format...

~  Show Header

¥ Include in Tooltip

Edit Aliases...

®  Dimension
Attribute

Measure

®  Discrete

Continuous
Edit in Shelf

Remove

LD U.’) [V I RS |

I I B Y I
m m ::r\ m o TR R v P vy
. . = e B B

ooy
fJ'\ I:J'\ (3]

- Eal- T

Year

u IJ]

Uﬁ[\.l ‘UfJ[\.ILDL}"

zo0c NN

o
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o
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=
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nd
]
o)
{8V ]

(3] I:J'\ fJ'\ fJ'\ I:J'\ fJ'\ fJ'\ I:J'\ I:J'\ fJ'\
B B B B B B B R B e B

2014
2016

To segment the data
by years we need
Year to be a discrete
dimension.
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Can you guess why the numbers fluctuate so much from 19947

Sheet 1

Year

16K

14K

[
8]
e

events. csw

10K

8K

6K

K
il
0K -III

LI:F' U ‘-\.1 LI:F' m |:"-J = ol e LI:F' m o m E\.I LI:F' U
e | [U I Iy ] Ly |J':l
m m I:n m m h o M N m m i I:n m m m I:n m m
1.1 Lo B o B o B o O o B o B o B o B o B o B o R o B o B o B o B o B B I = I = OO

Count of athlete




Let’s color the entries by the season.

Filters

Sheet 1
Year
Marks 16K
ul Automatic o
14K
HH &
Color Size Label

[
[
-

O

Detail | | Tooltip

f

In the Marks window we
can change visual marks
and their attributes such
as color or size.

10K

o
-

i
-

Count of athlete_events.csy




We can see when winter games were introduced and when they started
alternating with summer games.

Filters Sheet l Season
.Eummer
Year B Winter
-: Q 14K T
= Double click
. on legend to
T g = change colors.
Drag Season  «
field on Color. =

23



Similarly, we can define filters by dragging fields into filter window.

Pages ili Columns Year Filter [Season]

= Rows CNT(athlete_events...

General Wildcard Condition Top

Filters

. (@ Select from list () Custom value list () Use all [=]

Sheet 1

Enter search text
|:| Summer
Wviarks Winter
nl Automatic -
HH & 4K
Color Size Label
=
S= | 4
Detail | | Tooltip t
u 3K
]
oo Y
LiE]
]
a2
% Al | | Mone | [] Exclude
B
2
E B Summary
S Field: [Season]
Selection: Selected 1of 2 values
Wildcard:  all
1K o
Condition: Mone
Lirnit: MNaone
-CIIKIII Reset [ ok | cancel | apoly
S oo 0 Wom oW o os 0 fd W o
(o I I o T s TR S o T Iy O T ' T W o S v ]

{0 T . T v 3 T T TN 3 TR R T v TR v O v T & T v ) |
L T o T T o I IO o T o B e I o A IO o IO o B o |

=
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Changing Visualizations

@ [ -
Pages
Filters
Marks
O Circle -
&
Color Size Label
[
Detail | Tooltip
.

_ nts.csv

Count of athlete_eve

10K

T, 4 | Standard  ~ Bl - T = Show Me

Remove the filter and look into the = (el 1},
Show Me menu. Here you can '
choose from all available

visualizations for current fields. it}

For example, box-and-whisker plots. [remmaere

25



Calculated Fields:
How many women received gold in different disciplines?

Start new sheet.

O Data Source Sheetl | by H O}

Z6



Calculated Fields:

How many women received gold in different disciplines?

N =l G

Data Analytics
[:_E] athlete_events

g, - o
Pages iii Columns

= Rows

Standard - Bl - °J £ Show Me

e Right click into data window and

& City

select Create Calculated Field...

Abe Games

Abc  Medal

Abz Mame

Abc MNOC

Abc Season

Abc  Sex

Abc Sport

Abc Team

Abe  Measure Names
Age

Height

D

Weight

Year
athlefe_events.csv (i
Latitude (generated)
Longitude (generated,

H O G % FHH

Measure Values

[T Automatic v
- &
Color Size Text

Create Calculated Field...
I_redte Fararmeter. .,

Create Folder (use group by folder)

Group by Folder
Group by Data Source Table

Sort by Mame
Sort by Data Source Order

Hide All Unused Fields

Show Hidden Fields

Expand All
Collapse All

FemaleGold * All T | COUNT (expression
count x T h b
COUNT (IF [Medal] = 'Gold' AND [Sex] = 'F' THEN 1 END) SELUINS LAS numh
” COUNT a group. NULL va

COUNTD counted.

RUNMING_COUNT
WINDOW_COUNT

Example: COUNT ([

The calculation is valid.




Calculated Fields:
How many women received gold in different disciplines?

FemaleGold pd All ¥ | COUNT (expression)
count i :
COUNT (IF [Medal] = 'Gold' AND [Sex] = 'F' THEN 1 END) ASturns ©he number of 1tems in
: : : ] COUNT a group. NULL values are not
COUNTD counted.

RUNMING_COUNT
WINDOW_COUNT

Example: COUNT ([Customer ID])

function field = in [] value—-in"*

The calculation is valid.

COUNT(IF [Medal] = 'Gold' AND [Sex] ="'F' THEN 1 END)
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Calculated Fields

How many women received gold in different disciplines?

Sport

Columns

AGG(FemaleGold)

Rows

Drag Sport to

Sheet 2

columns and
FemaleGold

to rows.

Sport
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Sport

AGG(FemaleGold)

Sport
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Rows
Sheet 2

iii Columns

Filters

How many women received gold in different disciplines?

Calculated Fields
Sort disciplines by number of
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Dashboards — combining multiple visualizations

Create a new Dashboard.



Dashboards — combining multiple visualizations

Dashboard Layout < Season
Sheet 1 Summer
Default N -
Phone Year W winter

Device Preview

Drag and drop Automatic . % |
the two sheets
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Show dashbeard title
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Brushing and Linking Two Sheets

File Data Worksheet Dashboard Story  Analysis Map  Format  Window  Help

: |
b & E‘ + Mew Dashboard
Device L t 4
Dashboard Lay SeEssaE
Show Grid
Default
Phone Grid Options..,
Device Preview Format
Clear
Size Show Title
Automatic Actions... Ctrl+5Shift+D
“  Auto Update
Sheets Run Update
@ Sheet1 Add Phone Layouts to Existing Dashboards
il
L—é SUEHS + Add Phone Layouts to New Dashboards

o

2. Select Add Action - Filter...

1. Open Dashboard - Actions...

Actions

Actions let you create interactive relationships between data, dashboard objects, other worksheets,
and the web.

Show actions for

(®) This workbook (") This sheet

Mame Run On Source Fields
" Filter...
£ Highlight...
& Goto URL...

0 Goto Sheet...
—= Change Parameter...
@ Change Set Values...

Add Action =

X
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Brushing and Linking Two Sheets

Use both sheets as source as well as target so
the interaction works both ways.

Use Select as a method and Show all values as
a result of clearing the selection.

Add Filter Action

MName

Filterl

Source Sheets
B Dashboard 1

[V]Sheet1
[V]Sheet 2

Target Sheets
B Dashboard 1

Sheet 1
Sheet 2

Filter
(®) Al fields

Source Field

- Clearing the selection will

() Selected fields

Target Data Source

() Keep filtered values
(®) Show all values

() Exclude all values

Target Field
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B Winter

Year

Brushing and Linking Two Sheets
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data analysis. E.g.,
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Questions

« How many gold medals were awarded to female competitors in 1972 in
Athletics?

« Which female team received the most gold medals in Basketball?
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Team Statistics

Pages jii Columns AGG(FemaleGold)
= o

Filters

Sheet 3
Team =
nited tes -
Marks Union - 263
_ rmary | 144
il Automatic - <sia - 160
ee o many . 170
Color Size Label a l 173
. ia | 174
Detail Tc?mp =de NS =6
! ands [l 122
e 121

0 100 200

300

773

Sort [Team]

Sort By

Field

Sort Order
Pt N
() Ascending

Pt n
(®) Descending

Field Mame
FemaleGold

Aggregation

Custom

H Clear

FemaleGold

1. Add new sheet with
FamaleGold as
columns and label,
Team as rows and color
by Season.

2. Right click Team (in
rows header), select
Sort... In the opened
window set Sort By
Field and Descending
order.



Let’s compare relative amounts of medals...

Pages
Filters
Marks
il Automatic hd
- &
Celor Size Labe

0

Detail | Tooltip

:
AGG(FemaleG..

iii Columns

= Rows

Sheet 3

Table Calculation
%% of Total FemaleGold

Calculation Type

Percent of Total

Compute Using

Table (across)

Table (down)

Tahkle

Cell

Specific Dimensions

Team

Season

Sort order Specific Dimensions

Show calculation assistance

AGG(FemaleGold)
Filter...
Show Filter
Apply to Worksheets r
T =
Ea"j Format...
United States - 773
=t Union [l = Show Header
Germany I " Include in Tooltip
russia [
East Germany [l L Discrete
ina il 17 o Cont
Australia | 174 ontinuous
znada [N
Edit in Shelf
etherlands [ 122
R i 121 z
cmenE A Add Table Calculation...
South Korea [0S
Great Britain |87 Quick Table Calculation ¥
way - 43
2pan |70 Remowve
Hu ¥ 69
aly 1748
Denmark 152
France l 40
weden -21
Unified Team 123
Cuba 7
est Germany I 33
pain [ 36
Brazil [29
Ukraine |22
Austria .
0 100 200 300 400

FemaleGold

500 600 700 800

Right click FamaleGold
(in rows header), select
AddTableCalculation...
Set calculation type as
Percent of Total. Use
Specific Dimensions -
Team.

Repeat for FemaleGold
label in Marks.
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Let’s compare relative amounts of medals...

Sheet 2 .. Now we can compare
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Individual Tasks

1. Which age and weight combination results in the most medals in judo
(irrespective of sex and medal type)?

2. Is age and medal somehow correlated (for specific sports or generally)?
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