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Introduction to visualization

NDBI046: Practical class 4




User Story

+ Data engineers prepared and loaded the required waste management datasets to the
data warehouse

+ We want to analyse the data to get an idea of the amount and origin of waste
produced Iin each year and to be able to predict waste production in the coming years
in order to target support and subsidy programmes that will address the (negative)
impact of waste management in the Czech Republic

| Data Analyst roles:
| <+ Create visualizations of (various) data ”

|« Interpret the results of the analysis and communicate them in clear and understandable terms so ﬂ
| that it can be used for strategic decision making ]
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https://www.tableau.com/

Prerequisite: Setting up Tableau Desktop

+ Download Tableau Desktop (14-day trial version) from https://www.tableau.com/

+ Follow the installation

+ Setting up PostgreSQL driver
+ Download the Java 8 JDBC driver from https://jdbc.postgresqgl.org/download/

+ Copy the driver to the folder:
+ ~/Library/Tableau/Drivers (macOS)

+ /opt/tableau/tableau_driver/jdbc (Linux)
+ C:\Program Files\Tableau\Drivers (Windows)


https://www.tableau.com/
https://jdbc.postgresql.org/download/

Example 4.5: Connecting to a data source and selecting data

+ After installation, open Tableau Desktop, connect to the PostgreSQL data source on
the webik.ms.mff.cuni.cz server

+ Then select the datasets (i.e., tables) over which we will perform the visualization:

» fact_waste
+ dim_years
+ dim_regions

+ dim_waste_categories

+ Don't forget to save and name the project, e.g., ndbi046



Example 4.5: Connecting to a data source and selecting data (Solution)

+ Open Tableau Desktop

+ When opened, a new project is automatically created (remember to save the project continuously

+ Select the data source PostgreSQL from Connect pane
+ |f you do not have the PostgreSQL Java 8 driver installed, follow the instructions on page 4 (Prerequisite: Setting up Tableau Desktop)

+ Set and confirm the connection parameters (i.e., server, port, username, password

+ You are connected to the data source - the available tables will be displayed in Table panel on the left e
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Example 4.3: Connecting to a data source and selecting data (Solution)

+ Data selection

v, N v

+ Drag and drop fact_waste table from Table panel to the right area
+ Double click on fact_waste table in the right area
+ Drag and drop dim_years table to the right area (Tableau automatically detects columns fact_waste.year = dim_years.year to perform an Inner Join)
+ Drag and drop dim_regions to the right area (dialog box appears)
+ Select Inner Join on the fact_waste.region_ref = dim_regions.region_id columns
. . . O o Join
+ Drag and drop dim_waste_categories to the right area
+ Perform an Inner Join on the fact_waste.cate_ref = dim_waste_categories.cate_id columns Inner Left Right Full Outer
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Example 4.6: First Visualization - Bar chart

+ Create a visualization that allows us to identify in which
year the Czech Republic had the highest waste
production, regardless of its origin and type

+ Use a bar chart




Example 4.6: First Visualization - Bar chart (Solution)

+ Bar chart
+ Create a new Worksheet a

+ Tableau itself identifies the dimensions and measures in the data and displays them in the Data panel

+ Drag and drop the dimension Year from Data panel to the chart as Columns shelf Q

+ Drag and drop Waste Amount from Data panel to the chart as Rows shelf e

+ Tableau itself aggregates the data as a SUM

columns
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Example 4.7: Column hierarchy and detailed interactive chart

+ Create a visualization that allows us to determine the largest waste production, by year, then by county, and finally by the
distinction between municipal and industrial waste

+ That is, create a column hierarchy Year = Region Name — Stapro

. . . S Year / Region Name Waste Per Capita
+ The visualization should additionally: 2014 2015 2ore 2017 2ons T
0.320 3.600
+ Present population data for the year for each region . ‘
+ Allow filtering of waste type based on the Cznace attribute N :

Waste Amount
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+ Appropriately visualize the Waste Per Capita measurement N ‘
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Example 4.7: Column hierarchy and detailed interactive chart (Solution)

+ Bar chart with column hierarchy

+ Create a new Worksheet

+ Drag and drop Waste Amount measurement from the Data panel to Rows shelf

+ Drag and drop Year, Region Name and Stapro dimensions to the Columns shelf
+ Select the Year dimension in the Data panel and create a hierarchy using the context menu Hierarchy — Create Hierarchy... a e

+ Name the hierarchy, e.g., YearRegionStaproHierarchy

+ Move (drag and drop) the Region Name and Stapro attributes into the newly created hierarchy YearRegionStaproHierarchy

L ] L] L]
o,
o
» Note that the hierarchy YearRegionStaproHierarchy can be expanded [+] and collapsed [-]
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Example 4.7: Column hierarchy and detailed interactive chart (Solution)

+ Adding additional information to the chart using Marks card

+ Represent the Population measurement as a label
« Drag and drop the Population measurement from the Data panel to the Label in Marks card 0 6

+ Open the context menu of the SUM(Population) in Marks card and select Measure (Sum) = Average

K/
L X4

To visualize Waste Per Capita, apply a background color to each column

+ Drag and drop the Waste Per Capita measurement from the Data panel to Color in Marks card a e
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Example 4.7: Column hierarchy and detailed interactive chart (Solution)

+ Addition of filtering the underlying data for visualization

+ Drag and drop the Cznace attribute from the Data panel to Filters shelf a

+ Dialog box appears

+ Selected values of Cznace attribute can be specified, e.g., 'Stavebnictvi', and confirm the selection Q

+ Open the context menu of the Cznace filter and select Show Filter to conveniently adjust the filtering using the e
checkbox
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Example 4.8: Underlying data

+ Qbtain the underlying data from the visualization in Example 4.8, but only for 2018
+ Make a selection of relevant data

+ Display the underlying data
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Example 4.8: Underlying data (Solution)

+ Selection of relevant data

+ Duplicate the Worksheet with the chart from Example 4.7 using Worksheet context menu a

+ Display visualization by year (i.e., collapse Year column

,

+ Or select simultaneously the years '2014', '2015', '2016', and '2017/" and perform Exclude
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» Select the bar for '2018"' and make the year selection using Keep Only from the context menu
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Example 4.8: Underlying data (Solution)

+ Displaying the underlying data
Select the bar for '2018' and choose View Data... from the context menu a Q

K/
0’0

+ The View Data appears
+ The View Data Sheet contains one row of aggregated data corresponding to the selected bar (i.e., Summary) e

+ To display all non-aggregated data, select Full Data from the Tabs panel a

View Data: Sheet 2 (2) (1 mark) X
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Summar .
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v = fact waste &M Waste Per Capita: 19.54
: :I°p‘:'a:\i°” . 2018 Stavebnictvi 1,204,346.00 685,523.00 0.56921
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2018
2018 Stavebnictvi 640,909.00 570,279.00 0.88980
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Example 4.9: Dual axis chart

+ Create a single visualization that allows for analysis to compare
Waste Per Capita and Waste Per Area over regions with

respect to Region Area and Population

+» Calculate Waste Per Area as a ratio of Waste Amount and
Region Area

+ Create a dual axis chart

+ Plot the range of Waste Per Capita measurement values
on the left Y-axis

+ Plot the range of Waste Per Area calculated field values
on the right Y-axis

+ Visualize the values of Waste Per Capita and Waste Per
Area with different colors and shapes

+ Reflect the magnitude of the value by the size of the
displayed shape
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Example 4.9: Dual axis chart (Solution)

+ Adding calculated field Waste Per Area

K/
L X4

Select the Waste Amount measurement in the Data panel 0

K/
L X4

In the context menu, select Create = Calculated Field...

+ A dialog box appears that allows us to name and define a new calculated field

#  Measure Values

+ Name the new field Waste Per Area a

+ The field is calculated using the formula [Waste Amount] / [Region Area] (note that attribute names are entered in square brackets) G
= After hitting Apply, a new field appears in the Data panel (if the formula is valid) e 0
+ Confirm the creation by hitting OK a

# fact_waste (Count)
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Example 4.9: Dual axis chart (Solution)

Dual axis chart

R
%

0
%

R/
°o

7
0‘0

Create a new Worksheet a

Drag and drop Region Name attribute from the Data panel to Columns shelf

Adjust the data points to make their size proportional to the value of the corresponding measures

Open Marks shelf for SUM(Waste Per Capita) and drag and drop the Waste Per Capita measurement from the Data panel to Size in Marks shelf

Drag and drop Waste Per Capita and Waste Per Area measurements from the Data panel to Rows shelf (see visualization is on the left) e
Open the context menu of the Y-axis in the bottom chart and choose Dual Axis a e

Open Marks shelf for SUM(Waste Per Area) and drag and drop the Waste Per Area measurement from the Data panel to Size in Marks shelf a

Open the drop-down menu in SUM(Waste Per Area) Marks shelf and change the shape from 'Automatic’ to ‘Square’ e
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Example 4.10: Scatter plot

+ (Create a visualization that can be used to
determine the relationship between o
measurements (average) Population and " W

I Jihomoravs ky kraj
(average) Waste Amount B roursios

Kralovéhradecky kraj
Li ky kraj
1000K . iberecky kraj

+ Use a more detailed breakdown of the Bomogien

. . . % | Pardubicky kraj
points, specifically break them down using £ = S
Region Name B

+ Create a linear regression curve of waste on ‘
population y

OK 200K 400K 600K 800K 1000K 1200K  1400K
Avg. Population
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Example 4.10: Scatter plot (Solution)

+ Scatter plot

+ (Create a new Worksheet

+ Drag and drop Population measurement from the Data panel to Columns shelf e

+ Open context menu of the SUM(Population) in the Columns shelf and select Measure (Sum) = Average to change aggregation from SUM to AVG e

O/
L X4

Drag and drop Waste Amount measurement from the Data panel to Rows shelfe
+ Open context menu of the SUM(Waste Amount) in the Rows shelf and select Measure (Sum) = Average to change aggregation from SUM to AVGe

+ Drag and drop Region Name onto Color item in Marks shelf (to divide the points in the chart based on the region and color them)

+ Open Shape in the Marks shelf and select ®

.~ l4marks 1rowby1lcolumn SUM of AVG(Population): 10,569,856
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Example 4.10: Scatter plot (Solution)

+ Adding a linear regression curve

+ Qpen the Analytics panel

+ Drag and drop Trend Line to the chart area (as 'linear’

analytics
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Example 4.11: Pareto chart

+ Create a visualization that captures the frequency of amounts of waste production
+ Use a histogram to identify the frequency of production of small and large volumes of waste

+ Then, adjust the visualization to identify which waste components (i.e., small or large
production) contribute the most to the total amount of waste produced

+ (Gonstruct a running total of that measure and visualize it as a line graph

228,526,967 240V Measure Names
450 440 220,483,542 B Count of Waste Amount
508001 813 220M Running Sum of Waste Amount along Table (Across)
400 192,373,107 02,051 701 200M
196,583,364
178,168,181
350 185,028,239 180M
166,562,686
160M *g
- 145,856,824 2
g 300 153,120,927 E
g 140M o
< 128,516,362 " 139,429,595 [
£ 250 =
A 13,491,830 120M %
s E
(V)]
E 200 100M o
S 88,023,661 97316 362 =
=]
M a4
150 80
68,836,814 com
100 89
40M
50 32,29
29 20M
10 13 10
0 .---i 3 3 >4 2 2 1 1 1 2 1 oM
oM 1M 2M 3M 4M 5M 6M 7M 8M

Waste Amount (bin)
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Example 4.11: Pareto chart (Solution)

+ (Creating a histogram
+ Create a new Worksheet ”
Drag and drop Waste Amount measure from the Data panel to Columns shelf e

0.0
L]
’ en the Show Me drop-down menu and select Histogram
.0 —
» Op W IStOg
| [} L} ] | ]
» Tableau itself calculates Waste Amount (bin) attribute (see Data panel), which is used as a category to split the values of measurement
.0
*
e I |
’ | | | | | ] | ] | ] | ]
+ Labels for individual bars can be dlsplayed N a hIStOg ram
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Example 4.11: Pareto chart (Solution)

+ The running total as a line graph

o
%

Drag and drop Waste Amount measure (aggregated as SUM) from the Data panel to Rows shelf ”

K/
o

Select the Y-axis of the bottom chart and choose Dual Axis from its context menu (similarly to Example 4.9)

+ The result looks like the chart visualized on the left

o
%

Open the context menu of SUM(Waste Amount) in Rows shelf and select Quick Table Calculation = Running Total to compute running totale a

R/
L X4

Select SUM(Waste Amount) in Marks card and change the chart from 'Automatic' to 'Line’

K/
L X4

Optionally, add filtering based on the Year and Region Name dimensions
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.. more In Data visualization (NDBI042)

+ |Lecturer: David Hoksza

+ Syllabus
+ |ntroduction to data representation and visualization
+ Visualization types and principles
+ Data visualization on the Web
+ Multi-dimensional data visualization - PCA
+ Multi-dimensional scaling

+ Graph data visualization

+ Web: https://bioinformatics.cuni.cz/cusbg/members/hoksza/courses/visualization.html
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