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ANALYTICS AND DATA VISUALIZATION USING TABLEAU

What is Tableau?

What is Data Visualization?
General Overview of Tableau
Use for Reporting - Examples
Use for Storytelling - Examples
Jse for Analysis — Examples
Advanced Feature — Examples
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What is Tableau Software?

 Software company Founded in 2003 from fitableay
Stanford research

Changing the way you think about data
* Intent is to bring ‘data to the people’
through easy to use data visualization
software

« Would be classified as a hybrid business
intelligence (Bl) / analytics software
company

« Used by many of the largest companies in
the world and most large companies in

Harness the power of your data. Unleash the potential of your people. Choose the

WeSt M |1C h | g an analytics platform that disrupted the world of business intelligence. Choose Tableau.
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What is Tableau Software?

Figure 1. Magic Quadrant for Analytics and Business Intelligence Platforms

Similar tools to Tableau include Microsoft
Power Bl, Qlik, Tibco Spotfire, and Looker
— these are all data visualization tools

Source: Gartner (February 2019)
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What is Tableau Software?

We believe in power
for the people

Building a company that fundamentally changes
how people see and understand data requires a
different philosophy. So Tableau founders imbued
their company with disruptive points of view.

Liberate Data

Empower People

Design for People

'5) DARMAIAYA
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The main focus of Tableau software is
for you to better understand your
datasets, especially large datasets.

Bl software in the past required
highly technical IT skills and took a
long time to build dashboards.
Tableau has changed that paradigm.

Tableau invests a lot of research time
into developing intuitive software.

They approach software design from
the human perspective.
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What is Data
Visualization?
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What is Data Visualization?

What is the Purpose of Data Visualizations?

Drive

Communicate

What guides the design process?
How do we judge success?
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What is Data Visualization?

Matthew Fontaine Maury

« Unfit for duty due to a leg injury

» Sent to Depot of Charts and Instruments

» Vault of logs from every ship in US Navy

» Hundreds of thousands of observations available in
written logs

* Manual data mining’ with his team

Matthew Fontaine Maury « Standardized collection moving forward (form)

https://en.wikipedia.org/wiki/

Ref. (The Clipper Ships — Time Life Books)
Ref. (Wind & Current Charts -1847)
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What is Data Visualization?

Wind & Current Charts - 1847

* Visualization of his team’s findings

» Use of symbols and colors to highlight best routes

 Findings were counter-intuitive (heading west to go
faster east)

Results

 Roundtrip from Virginia to Rio 75 days instead of 112 days
Found the Gulf Stream’s full shape

Cut time from Cape Horn to California by a third

* Reduced ship lost due to storms
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What is Data Visualization?

A Basic Framework — Rhetoric for Data Visualization

Methodology
Audience Who will be using the tool? 1. Identify Purpose (Intended Use)
What level in the organization? 2. Consider Audience
fﬂt&ﬁegcd Stzl;:ttica(la,sc’))perational’? 3. Research
Globglf, A I.  ldentify Available Datasets

V|sua|.zat.on ii. ldentify Data Elements

DeS|gn ' ii. Benchmark Designs
« Informative, persuasive 4. Design
« What action will result? I. Sketch
» Guided, static, decision support ii. Iterate
li. Collect Feedback

5. Execute Design
I.  Collect Feedback
6. Document — Deploy

Microsoft Excel, PowerPoint 7. Sustain
Adobe lllustrator
Tableau, Qlikview, MSBI
SAS Visual Analytics

(7]
]
()]
(7))
©
]
©
[ ]

Summary data (<10,000 records)
1 million records ?

10 million records ?

“‘Big Data” ?
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What is Data Visualization?

Example — Decision Support

Those looking to
catch big fish in
Michigan

Audience

Michigan DNR
Database;

Datasets

Public Use
Pictures

Design

Provide decision
support to
increase chances
of catching big
fish

Merde

SAINS DATA N 0 O NESTRNIEA
Institut Informatika & Blsnis Darmajaya
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Fishing Navigator = Data References

Fishin' in the Mitten: Catching Big Fish in Michigan
f\/!i?’higan nas c fion ‘ ~l~ SELECT A FISH SPECIES

Waterbody County Inches Pounds

ghn Lake Alcol 13.75 2.75

WHERE TO FIND BIG BLUEGILL
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What is Data Visualization?

Elements of Design - Unity

Unity is the application of
methods that ensure that
elements in the design
appear to ‘go together’ -
(color, font, & shape
consistency)

Consistent
Font

Consistent Color (lack)

Simplified
INEG[ES

Writing Per tgb—\rttO r Tin

https://public.tableau.com/s/gallery/beatles-albums Author: Moore
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What is Data Visualization?

Elements of Design - Hierarchy

Level 1
Hierarchy is the application of Level 2
design methods to indicate Level 3
importance and ‘flow’ within the
visual (size, placement) Level 4

Chambers
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Elements of Design - Color

Use of color provides contrast for
data points In opposition and brings

data points in opposition and brings INENARADAMDAA

the visual.

i

]
Bi

!
H

https://public.tableau.com/s/gallery/road-accidents-germany
Author: Linder
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What is Data Visualization?

Elements of Design — Balance EXHIBIT B - Average Year at a Glance

& Al I g n ment Total number of records for each day of the year from 2001 to 2014 tess[ NI |more
Violent Crimes Property Crimes Other Crimes
There isa strung seasonal trend with many more incidents Less apparent seasonal trend than with violent crimes Other crimes include weapon, narcotics and liquor laws
during 1= summer months compared to late fall  but records are still peaking inJuly and August. There are  violations. They seem to drop off slightly in the summer
- and ear‘lv wmter Ilkehr due tu cold and snowy mid-west no major drops in winter months, just a slight one in and fall and decline in November and December,
Balan Ce and al Ig n ment winters keeping bad guys off the streets. There are visible February. Again, Mew Year's day has a record high especally around Christmas Holidays. There |sa\.r|5|ble
spikes of violence on New Year's day, July 2-5 (major outdoors  number of incidents and Christmas day a record low. trend of increased number of records on the 1 each
holiday), and drop around Thanksgiving (late November} and  There is also a very visible pattern of increased number  m nand a surprising drop on Independence Dav n
are u S e d to C re ate especially around Christmas Holidays. Surprisingly, there is of property crimes on the 1 each month. clear opposition tothe increase for violent and property
also a visible drop in violence on Lincoln's birthday on crimes on that weekend.

February 12. Note the artificial drop on February 29, due to

harmonious ViSuaIS that Alignment the lack of records every 4 years on leap years.
E oo oo DBy o Fen Ver fer May dun il Aug Sep O Nov Dec  Jan_ Feb Mar Apr May lun_ Jul_Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Ju_Aug Sep Oct Nov Dec
do not distract from the ;

message being
communicated.

- 1
https://public.tableau.com/s/gallery/chicago-crime-scene  Author: Gorczynski
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What is Data Visualization?

Elements of Design — Grouping / Spacing

1 charts to explore!

E@ DE“H Eﬂ . ﬂmo US Heat Map Crime Rate Trend by Crime Rate vs

Explonng fi ive decades of cri me in the United States By Crime Rate State (1960 - 2012) State Population
POUSTE: n 9 EPOrng-WeDSIS = LIk (0 -V iew A ime Rates per 100 000 Populatio

Grouping and spacing
can be used to associate
similar elements and
provide a narrative or
visual flow within the
visualization.

https://public.tableau.com/s/gallery/50-years-crime-us  Author: Pulikathara
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What is Data Visualization

Detailed Example - DeSign . Fishing Navigator = Data References
Hierarchy Fishin' in the Milten: Catching Big Fish in Michigan

MlChlgCln Ii‘ ‘EZ‘;-."-Z'B;Z -E.-Z.‘»‘Z‘:" _: 1 I"- ;*Z- ;'Z-'.E-' ‘- ‘_". .f.’-?"_x:f. _:‘-l-l-'-."i" SEI.ECT A FISH SPECIES

BLUEGILL v

Fishing Navigator = Data References

Fishin' in the Mitten: Cc‘rchmg Big Fish in Michigan Walerbody Couny  Inches Pounds

Mlchlgan a diverse selection of gamefish for fishing adventures SELECT A FISH SPECIES Mlir:gg::’(s:;“e 1983 Yaughn Lake Alcona 13.75 2.75

nepru r.l

County Inches Pounds

- Michigan State ERSER /aughn Lake Alcona 1375 2.75 WHERE TO FIND BIG BLUEGILL
Grouping Record(s) h e e e

e

Grouping

CRAWLER I 25.277
WORM [N 18.08%
X WORM -o 02%
s s , LEECH -gzcw
Balance P 089 ce Fishing [l 6.613 CRAWLER HARNESS [l1.94%
| T e LEAF WORM |} 1.86%
LEeCH [l 8.25% .
RED WORM ] 2.16%
CRAWLER HARNESS |} 1.94%
LEAF WORI ‘| 86%
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General
Overview
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Tableau — General Overview

 All worksheets &
dashboards start with data

* Tableau connects to almost
every type of data file
imaginable

e You can Join across
different type of data
sources!
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Files
(Excel, CSV,
JSON, SAS..)

Servers
(Databases)
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T_ableau - Bookl

File Data Server Help

Connect
ToaFile
Microsoft Excel
Text file
JSON file
Microsoft Access
PDF file
Spatial file
Statistical file

More._..

Toa Server
Tableau Server
MySQL
Oracle
Amazon Redshift
Microsoft SQL Server

More...

Saved Data Sources

Sample - Superstore

World Indicators

Tableau Server
Actian Matrix
Actian Vector
Amazon Athena
Amazon Aurora
Amazon EMR
Amazon Redshift
Anaplan

Apache Drill

Aster Database
Box

Cisco Information Server
Cloudera Hadoop
Denodo

Dropbox

EXASOL

Firebird

Google Analytics
Google BigQuery
Google Cloud SQL
Google Sheets
Hortonworks Hadoop Hive
HP Vertica

IBM Biglnsights
IBM DB2

IBM PDA (Netezza)

Kognitio

MapR Hadoop Hive
Marketo

MarkLogic

MemSQL

Microsoft Analysis Services
Microsoft PowerPivot
Microsoft SQL Server
MonetDB

MongoDB Bl Connector
MySQL

OData

OneDrive

Oracle

Oracle Eloqua

Oracle Essbase

Pivotal Greenplum Database
PostgreSQL

Presto

Progress OpenEdge
QuickBooks Online
Salesforce

SAP HANA

SAP NetWeaver Business Warehouse

SAP Sybase ASE
SAP Sybase 1Q
ServiceNow ITSM
SharePoint Lists

Snowflake

Spark SQL

Splunk

Teradata

Teradata OLAP Connector
Web Data Connector

Other Databases (ODBC)




A simple table with 15 rows
of data in an Excel
spreadsheet

Build an interactive
dashboard in under three

minutes

Tableau — General Overview — simple example

A

Product Type

Chairs
Chairs
Chairs
Chairs
Chairs
Chairs
Chairs
Desks
Desks
Desks
Desks
Desks
Desks
Desks

ARMAT I = o 1
& ‘41‘ Institut Informatika & Bisnis
= e
H = B
| g
L B
o ]
o 4 Yayasan Alfian Hus
LTI

S

LD DT

Kompuks
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INDONES VAT A

MERDEKA
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B
State

Michigan
Michigan
Michigan
Michigan
Ohio
Ohio
Ohio

Michigan

Michigan

Michigan

Michigan
Ohio
Ohio
Ohio

C

Zip Code

49012
49008
49014
49007
45891
45888
45871
49012
49008
49014
49007
45891
45888
45871

WV W W W 0 W W

D
Sales

78,847
42,998
39,554
10,973

9,558
51,831
34,972
30,838
71,298
11,558
74,435
52,503
45,530
34,076
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E
Profit

13,462
2,578
3,998
2,112

940
6,443
5,504
1,134
5,720
1,756

31

10,610

397
6,996
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sheet Dashboard Story Analysis Map Format Server Window Help

= & G - [y - ci?

Connect to Data
}
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Tableau — General Overview
Calculated Fields

CONTAINS (string, substring)

Returns true if the string

ASCII ina +h

contains the substring.
ASIN

Example:
ATAN e | :
CONTAINS ("Calculation",
ATANZ2 "alcu") is true

ATTR

AVG
CASE
CEILING
CHAR
COLLECT
CONTAINS
CORR
COS

COT
COUNT
COUNTD
COVAR
COVARP
DATE
DATEADD
DATEDIFF
DATENAME
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Fishing Navigator = Data References

v

Waterbody County Inches Pounds
Michigan State gREFe /aughn Lake Alcona
Record(s) ) S

13 75 A
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Use for Reporting
- Examples
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Impact of Proposed Policy Changes to SNAP Categorical Eligibility by State

On July 24, 2019, the United States Department of Agriculture (USDA) issued a proposed rule to eliminate SNAP categorical eligibility.
USDA estimates that, under the proposed rule, 9 percent of current SNAP households would not otherwise meet SNAP’s income and

L]
resource eligibility requirements and would therefore lose all of their SNAP benefits. This visualization explores the impact of the proposed
rule by state and household demographic.

NATIONAL IMPACT OF THE PROPOSED RULE ON: 42

=] -

* The results of detailed statistical analysis can
be made available freely on Tableau Public
where individuals can interact with data = -h
visualizations to view results — to supplement ]

published research or publicly available ' ‘ 9%

reports

would lose all
monthly SNAP benefits
($139 on average)

PERCENT LOSING BENEFITS BY HOUSEHOLD CHARACTERISTIC

e Expands the audience for consuming research

United States

and provides a visual and interactive
eX p e rl e n C e . : overall::f .m Doverf:T "":h C"”‘"i" w'lh eammis Tﬁgfﬁéﬁg v:si':hjgiisr;(!’)ii\llilt(i?: I

total number
lose SNAP benefits
keep SNAP benefits

WO

( M Mathematica

policy-changes-snap?tab=featured&type=featured
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Tableau — Reporting Example

Select Year

Health Facts Profiles

« Story Points — (a Tableau feature) Travis County, 2013
provides a user experience similar to — TR ST
PowerPoint but with interactive data

visualizations

Population Rank Among Texas'

254 Counties Sex

Area in Square Miles

" 3 % Total Population
Population per Square Mile

» This allows for guided analytics where
you create a general narrative and

= County € 4 County Texas
County e County (%) County ate)  (Rate)
. . Average Monthly TANF Recipients 2,665 39.59 Total Live Births 15,718 Deaths from All Causes 4.962 524 7482
a OW u S ( rS O I | I ( ra C W I Average Monthly SNAP Participants 600  3.550.700 Adolescent Mothers (<18) 33 22% 3.2% Accuenty 401
NE e = 5 Motor Vehicle Accidents 120
Average Monthly CHIP Enroliment 18.510 583.618 Unmarried Mot :rs 5.61 2.4% R .
. . . . . ) = ) rer Alzheimer's 128
/ / Count of Medicaid Clients Low Birth Weight 1,29 Assault (Homicide)
Vl S u a I 2 a | O I I S O ‘ < p IV‘ I | l O < y Medicaid Covered Births* Not ¢ ntly Prenatal Care in First Trimester 11.545 73.9% 2.5% Cancer (All)
Medicaid Births %* 2 County (Rate) Texas (Rate) Breast Cancer (Female)

Unemployment Rate 6.2% Fertility Rate 59.0 69.3 Colon Cancer
Lung Cancer

.
I t S ° Per Capita Income 345 562 $42 638 - )
= Communicable Diseases - Reported Cases Prostate Cancer
R Toe Cerebrovascular Dis. (Stroke)

County i .
(%) (%, County Texas ¥ " ,
County (Rate) (Rate) Chronic Lower Respiratory Dis.

Without Health  0-17 yrs 26,191 101 — o — Diabetes
Insurance 0-6 5 - 210 AIDS 112 0.1 Q2
Chlamydia

Heart Disease

Influenza and Pneumonia
Gonorrhea 1,90 172.0 1252 Kidney Disease
Pertussis (Whooping Cough) 3N 251 15.1 Liver Disease

Primary and Secondary Syphilis 136 123 56 Septicemia

Suicide

Fetal Deaths

Infant Deaths

Persons Living

Tuberculosis

Varicella (Chickenpox)
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Use for
Storytelling
- Examples
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Visualizing Weather Data in Tableau Software Visualizing Weather Data in Tableau Software

Introduction to the  Collecting the Data | Mapping WBAN to  Visualizing Visualizing Polar Vortex Introduction to the  Collecting the Data  Mapping WBAN to  Visualizing Visualizing Polar Vortex
Methodology ZIP Codes Temperatures Precipitation Methodology ZIP Codes Temperatures Precipitation

January 7th, 2014 January 8th, 2014 January 9th, 2014

Zip Code Area
Al

Center of Zip Code
To map each ZIP code to the nearest WBAN, a simple pairwise
comparison was used. For each ZIP code, a distance was
calculated from the center of the ZIP code to the location of each
WBAN utilizing the Latitude and Longitude data from the
dataset. Each ZIP code was assigned to one WBAN sensor based
on the minimum calculated distance in the pairwise matrix. The
map above shows the ZIP codes assigned to each sensor.

V

Recording Date

Dark Blue = Polar Vortex 1ADRDI2
(Jan 4-9, 2014; Dec 6-10, 2013)

US Avg Hgh Temp F (ZWBAN Sensors Avg)

Nov 1,12 Jan { e 13 Mar 1, 12 May 1. 13 JU' 1,13 .Sep 1, 1.l Nov 1; 13 Jan 1, 14 Mar 1. 14
Y
Re-:ording Date
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Advanced Features
- Examples
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Advanced Features — Connecting Tableau to “R”

Console

R version 3.6.0 (2019-04-26) -- "Planting of a Tree"”

Copyright (C) 2019 The R Foundation for statistical Computing
Platform: xB6_64-wbd-mingw32,/x64 (64-bit)

Step #1

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

* |nSta” "R” CW'"Rﬁ StucﬂC)()n Type "license()’ or "licence()’ for distribution details.

yCHJrCIDﬂﬂFNJter R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation()’ on how to cite R or R packages in publications.

e Load the Rserve library

aCkEi e Type 'demo()’ for some demos, "help()’ for on-line help, or
p g "help.start()" for an HTML browser interface to help.

Type 'g()" to guit R. &
« Start Rserve [workspace loaded from ~/.RData]

Starting'ﬁ5erve...
C:\Usershusknxal9 \DOCUME~1%RYR-36~1. 0% library\Rserve' libs x84 \Rserve. exe"”
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Advanced Features — Connecting Tableau to

< Tableau - Reading_From_R_Example @ 1
File Data Worksheet Dashboard Story Analysis Map Format m Window Help
o Step # 4 == ) v
B = G G- by - ol - &S 0 - | 2 oo = Show Me

Data Analytics :

2 MLBGAMES

e (Connect Tableau
to your Rserve |
Instance

ID

Gameday

Gameday A Homeruns
6/4/2019  Atlanta I b 5 (All)

Gameday

w o ow

St. Louis

a

Chi Cubs
Houston Seattle
LA Dodgers
Miami
Minnesota
NY Yankees
Oaklandg
Philadelphia

Measures = :
San Francis.

0w w o m b oo o om

a
5
5
6

Tampa Bay

Parameters

i Date Par

Sheet1 [ Dashboard1

§'| 15marks 15rows by 1 column
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Advanced Features — Connecting Tableau to “R”

Vieasures
e Ste P #3 4 Away Score
¢ erte ”R” SCI’Ipt sAbc Home Team
within a
calculated field in f,f i:l
Tableau ape 22 Winner_Color AWAY

sAbc zz_Winner_Color_ HOME

Note: This is also
generally the same way to Parameters
connect Tableau to R
Python in Anaconda —

with a few small

configuration differences.
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Advanced Features — Example
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Example that queries Major
League Baseball's open API for
statistics

"R" script downloads data as an
XML file, parses the data and
returns the results to Tableau for
visualization.

Major League Baseball Scores by Date

All Images and Data Property of Major Leage Baseball (MLB) 7/19/2019
HOME TEAM SCORE AWAY TEAM SCORE
Chi Cubs _6 San Diego gz)]] 5
Pittsburgh F'\{ 1 Philadelphia 1’@ -6
NY Yankees "‘\ _ Colorado (|) 2

satimore @ N coston f 12
Cincinnati @ L) St. Louis @S _12

Tampa Bay Rays 2 Chi White Sox % _

Detroit ﬁ i

Atlanta s= [N 4
Houston (9 -4
Minnesota (@)
Arizona 4R _10 Milwaukee 9
£ LA Angels K
LA Dodgers o |2 Miami §§f

San Francisco swahrs I 1 NY Mets ‘ 0
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THANK YOU!!

DATA SCIENCE DARMAJAYA “YOUR BEST FUTURE IN DATA”
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