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Why we started...

WAS Ot anet ) O et ot

Data formatse, s
Data integration

- Data visualization




Charts and Graphs were nothing new...
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Charts and Graphs were nothing new...

Chart Wizard - Step 1 of 4 - Chait Type

E Groph Wzad: Groph 1ype
V¥hat type of graph 60 you want 1o create?
Granh gub ype.

al

Stacked Bar

A |

R 3D Efect
— Description - =
Each bar shows 2 value Use 1o show bends
Of compare values.




How we started...

Polaris

N

interactive database visualization




How we started...

Drill Down/Roll Up:

Pulldown menus on each dimension level
provide the ability to quickly drill down
or roll up the data.

Axis Shelves:
The fields placed here determine the

Context Menu:
The context menu provides access to the data

structure of the table and the types of transformation and interaction capabilities of Polaris
graphs in each table pane.

as well as dimension level qualification.

Data Cube Schema:

The user drags dimension levels or
measures from the schema to shelves
to define the visual specification.

Dimension Hierarchy {

43 Polaris v3.0

(g Schema @ Import

=1 Time

- -_.I:, er = W Quarter| Profil Filter...
= nnt 5 m e :| Qualification.. .
= Products Level of detail in panes: i Gtrt Ad hoc Grouping... Qurd
Producttype - State | 4 Sort by..,
Level of Detail Shelf: — B Threshold...
The dimension levels placed here determine | = | gcation i K- 4+ . . +*
(along with the axis shelves) the level of " Coffee g o0 Use for BrushingTooltips il 8
ag s - . A o ]
detail in each pane. - Srl im(poives by N % o é o ﬁ ﬁlﬂ o
s
i o + +
Mark: d o o o
Mark Pulldown: Text - Espresso i P o o
Relations in each pane are mapped to BO kA + Al a aA %‘:94
marks of the selected type. Color: ﬂ—_é&@ﬁ & # '5'8’
Retinal Property Shel e E
etinal Propel elves: » T 3
The fields placed here determine how e L L3 i + .
data is encoded in the retinal properties B ostautt color e i Li +gt o ¢ g = )
of the marks. «-0 o © ° o o ©
Default sze: ] *E " ﬁ Dﬁ @M
Legends: O centrar .
Legends enable the user to see and modify ] east H ° + o + 4+ -
the mappings from data to retinal A soutn Tea ; 6K ] =
properties. + west -« +0 o+ &+ d_.u:
it ol . 7
3 3 .4
2000 2000 2000 2000
Profit Profit Profit Profit
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And then we provided a blank canvas...
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Filters



And then we provided a blank canvas...

ssssssssssss

FFFFFFF

. R:[Category] x [Segment]; C:[Order Date] x [Sales];
. Color:[Profit]; LoD:[State]; Mark:[Quantity]

DISPLAY [Category] x [Segment] ON ROWS,
[Order Date] x [Sales] ON COLUMNS,
FROM Database WITH

[Profit] AS COLOR; SELECT [Categoryl,

[Quantity] ON SIZE [Segment] FROM Database

GROUP BY [State] GROUP BY [State],
ORDER BY [Profit],

[Quantity]



And then we provided a blank canvas...

ssssssssssss

FFFFFFF

. R:[Category] x [Segment]; C:[Order Date] x [Sales];
. Color:[Profit]; LoD:[State]; Mark:[Quantity]

DISPLAY [Category] x [Segment] ON ROWS,
[Order Date] x [Sales] ON COLUMNS,
FROM Database WITH
[Profit] AS COLOR; = [ T e G o e s
[Quantity] ONSIZE =" Z'we v Cites v
GROUP BY [State] 0 =
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Author / Consume

Enable

Reporting

Analytics

IT Led Delivery

DASHBOARD

REPORTING

User Led Delivery

Visual Analytics / Collaboration
Storytelling
Search / Natural Personal Data Prep
Language
Smart Data Discovery Enterprise Data
/ Intelligent Alerting Catalog

Data Science

Advanced Analytics /
Predictive / Prescriptive

Cognitive / Deep
Learning / Al

Optional Semantic Layer / Performance Layer

OLAP In-Memory Storage Logical Data Virtualization /
Data Virtualization

Data-as-a-service

Data Master Data Enterprise Data No SQL / Hadoop / Integration Stream
Warehouse Data Quality ETL Lake Apache Spark Hub Ingestion

- Traditional - Modern

Building Blocks of a Modern Analytics Platform



https://www.tableau.com/learn/whitepapers/building-blocks-modern-analytics-platform

Semantic / Performance Layer

Transactions (OLTP) &
Continuous Data Ingestion

hyper Analytics (OLAP)

Beyond Relational (OBRP)

one system
one state
no delays
no tradeoffs



Visual Analytics / Storytelling

User Led Delivery Apr 2015 Feb 2019

Storytelling Set Actions

e New fresh intuitive

look e Dashboard
Extension

* Analytics Pane

* Vizin Tooltip
* (Connect to Stats Data
* Linux support

e Connect data on
the web




Visual Analytics / Storytelling

User Led Delivery

Visual Analytics / Collaboration
Storytelling

Search / Natural Personal Data Prep
Language

Smart Data Discovery / Enterprise Data

Intelligent Alerting Catalog

Data Analytics # iii Columns
f Retail :
L] = = Rows
Dimensions

. [=5]
Detail | Tooltip

Measures

Sheet 1

126 marks  1row by 1 column




Collaboration Tableau Server / Tableau Online is a

place where people collaborate..

+
*I'i’:' +ableau Conversion Metrics ® Content Users Groups Schedules Tasks Status Settings O A % © MartinRodriguez ~

Home » /= Campaigns and Retention

User Led Dellvery Campaigns and Retention -

Visual Analytics / Collaboration Wbtk 18 Vi ‘s
Sto rytel Ii n g + 0 selected Sort by | Views: All (Most-Least) N E

e oive - v
. X /w'f '
| A
General Filters i . . /\_//““fi‘ y

Modified on or before

Smart Data Discovery / Enterprise Data v e Ll "
Intelligent Alerting Catalog - g AWM
Ay d @

Search / Natural Personal Data Prep - : | ™ JWQ
Language 2| [P=orere Mo
Modified on or after Y

&




Collaboration

User Led Delivery

Visual Analytics / Collaboration

Storytelling

Search / Natural
Language

Personal Data Prep

Smart Data Discovery /

Enterprise Data
Intelligent Alerting

Catalog

Tableau Server / Tableau Online is a

place where people can trust their data...

t(_t} +ableau Content Users Groups Schedules Tasks

Projects Workbooks Views

Data Sources 32

v 0 selected

Name + Views: All

8 TS View Performance 1,952
General Filters

5 BugCaseDW 1,912
Project

9 LoadingFile 1,823

Owner =
3 ProductTeamCity 1,819

Tag B with auth none 1,774

Modified on or after Ot LA
(5 Bike Trips 1,619

Modified on or before

5 eo_0808 1,547

Has an alert ) TFS-Alpo-Case
Only my favorites
(5 DSJ Superstore

Settings

§©)

View = Data Sources

Workbooks

2

1

Connects to

£ mysql.test.tsi.lan

Ei mysql.test.tsi.lan

[ World Indicators.tde

E£3 mssql2008.test.tsi.lan
=] mssql2008.test.tsi.lan
Y AwardsNomWins.xlsx
[ Bowery.csv

[ wildlife.accdb

= tfsdbro.tsi.lan

£ googleapis.com/bigquery



Collaboration Tableau Server / Tableau Online is a

place where people can govern their data...

Permissions

User Led Delivery

Visual Analytics / Collaboration
Storytelling

Edit permissions for the

Search / Natural Personal Data Prep
Language
Smart Data Discovery / Enterprise Data
Intelligent Alerting Catalog

& user or group rule

User Permissions Managers (11)




Collaboration Tableau Server / Tableau Online is a

place where people can ask their own questions...

Sales Analysis X
File Data Worksheet Dashboard Analysis Map Format Help Emily Richardson v

User Led Delivery

Visual Analytics / Collaboration
Storytelling

T 4 Ol | sl +
L segment 1 suMcSaes) 7]

Search / Natural Personal Data Prep
Language
Smart Data Discovery / Enterprise Data
Intelligent Alerting Catalog




Search / Natural Language

User Led Delivery

Visual Analytics / Collaboration

Storytelling

Search / Natural
Language

Personal Data Prep

Smart Data Discovery /
Intelligent Alerting

Enterprise Data
Catalog

£ 2017 Superstore

alysis complete &

Dimensions
Category

Customer Mame
Order Date

ke Order ID
Order Profitable?

Postal Code

b Product Mame

p Status

Sub-Category

Measures
= Days to Ship Actual
= Days to Ship Scheduled
count
=+ Number of Records

Profit per Order
# Profit Ratio

|;_|v

Ask a ques about this data...

Try asking these questions:

top Country by sum of Number of Records
sum of Sales

by Country

sort Country in alphabetical order

Sales at least $0.44



Personal Data Prep

User Led Delivery

Visual Analytics /
Storytelling

Search / Natural
Language

Smart Data Discovery /
Intelligent Alerting

Collaboration

Personal Data Prep

Enterprise Data

Catalog

Tableau P

s
2
g
g
g
g
5
g

Orders (East)

Orders (West)

@

Orders (Central)

@

Orders (South)

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi

North Carolina
South Carolina

Tennessee
Virginia

Sales

18.648
178.384
HIEE52
39.072
10.368
166.84
15.216
11.36

Qui

ity

Keep Only

Profit

X Exclude

-12.432
22,298
5.4432

9.768
3.6288
18.7695
2.2824
5.3392

Discount

rep B

&

All Orders

A¢ Edit Value

Region
South
South
South
South
South
South
South
South

o

Orders +Returns

Abe F
OrderID 22

CA-2015-100293
CA-2015-100706
CA-2015-100895
CA-2015-100916
CA-2015-101266
CA-2015-101560
CA-2015-101770
CA-2015-102274
CA-2015-102673
CA-2015-102988
CA-2015-103317
CA-2015-103366

State

North Carolina
Florida

Florida

North Carolina
North Carolina
North Carolina
North Carolina

Louisiana

Split Customer

Abe

Segment =

Consumer
Contractor

Row ID Order ID

US-2015-156216
CA-2015-167850
CA-2015-167850
CA-2015-155208
CA-2015-138527
CA-2015-138527
CA-2015-138527
CA-2015-162775

]

Pivot Quotas

B -

Cre

Corporate
510 rows

Segment

Corporate
Corporate
Corporate
Corporate
Corporate
Corporate
Corporate

Corporate

ate "All Orde...

Abe

Customer ID

AA-10375
AA-10480
AA-10645
41-10060

3-10105

3-10165

3-10255
AB-10600
AC-10450
AF-10870
AF-10885
AG-10330

hlighted

Customer ID

EA-14035
AG-10525
AG-10525
SP-20650
BN-11470
BN-11470
BN-11470
(s-12250

z

Aggregate

Customer Name

Erin Ashbrook
Andy Gerbode
Andy Gerbode
Stephanie Phelps
Brad Norvell
Brad Norvell
Brad Norvell

Chris Selesnick

uilder is complete

Quota +Orders

Customer Name 512

Aaron Hawkins
Aaron Smayling
Adam Bellavance
Adam Hart

Adam Shillingsburg
Adrian Bartson
Adrian Hane

Alan Barnes

Alan Haines

Alan Hwang

Alan Schoenberger
Alan Shonely

Ship Mode

Standard Class
Standard Class
Standard Class
Standard Class
Standard Class
Standard Class
Standard Class

Second Class

b

Create ‘Annual ...

Abe

Ship Mode

First Class
Same Day
Second Class
Standard Class

Order Date

09/13/2015, 12:00:00 AM
08/09/2015, 12:00:00 AM
08/03/2015, 12:00:00 AM
04/16/2015, 12:00:00 AM
09/12/2015, 12:00:00 AM
09/12/2015, 12:00:00 AM
09/12/2015, 12:00:00 AM
01/13/2015, 12:00:00 AM

==}
(s}

Search

Order Date

01/01/2015, 1...
01/01/2019, 1...

Ship Date

09/17/2015, 12:00:00 AM
08/16/2015, 12:00:00 AM
08/16/2015, 12:00:00 AM
04/20/2015, 12:00:00 AM
09/17/2015, 12:00:00 AM
09/17/2015, 12:00:00 AM
09/17/2015, 12:00:00 AM
01/15/2015, 12:00:00 AM




Personal Data Prep

User Led Delivery

Visual Analytics / Collaboration

Storytelling

Search / Natural
Language

Personal Data Prep

Smart Data Discovery /
Intelligent Alerting

Enterprise Data
Catalog

Tableau Prep Builder is immediate

Discount

0 South
0 South

Region

State

Louisiana
Louisiana

Louisiana

Abe Y

Order ID

CA-2015-100293
CA-2015-100706
CA-2015-100895
CA-2015-100916
CA-2015-101266
CA-2015-101560
CA-2015-101770
CA-2015-102274
CA-2015-102673
CA-2015-102988
CA-2015-103317
CA-2015-103366

Row ID

North Carolina

Abc

Ship Mode 4

Standard Class

Second Class

First Class

Same Day Second Class
329 rows

Order ID Ship Mode

183 CA-2015-158274
184 CA-2015-158274
185 CA-2015-158274
231 US-2015-156216

Second Class
Second Class
Second Class

Standard Class

Abc

CustomerID 512

AA-10375
AA-10480
AA-10645
AB-10060
AB-10105
AB-10165
AB-10255
AB-10600
AC-10450
AF-10870
AF-10885
AG-10330

Customer ID Customer

RM-19675
RM-19675

Robert Ma
Robert Ma
RM-19675 Robert Ma

EA-14035 Erin Ashb




Personal Data Prep

User Led Delivery

Visual Analytics / Collaboration

Storytelling

Search / Natural
Language

Personal Data Prep

Smart Data Discovery /
Intelligent Alerting

Enterprise Data
Catalog

Tableau Prep Builder is smart

Abe [= [@

Return Notes 135

Abe [= [@

Approver 30

null null
Appeared to be damaged

basil seedlings were not th... C Arnold
Black patio chair was shipp... CArnold
Blue Point Juniper wanted ... c. arnold
corner of table was bent, sl... C.. Arnold
Csustomer ordered too ma... C/ Arnold
E Williams
E Wi lliams
E Williams
EWilliams
Customber bought differen.. F Azad

cust didn't realize item wa...
cust. thought that this was...
custmer didn’t know item ...

custmer ordered too many

Abc

OrderID 252

CA-2015-100762
CA-2015-100867
CA-2015-102652
CA-2015-103373
CA-2015-103744
CA-2015-103940
CA-2015-105270
CA-2015-109918
CA-2015-110786
CA-2015-111871
CA-2015-116785
CA-2015-123225

Abc

Product ID

FUR-BO-10000362
FUR-BO-1000226¢
FUR-BO-1000315¢
FUR-BO-1000421¢
FUR-CH-1000084

FUR-CH-10000863
FUR-CH-10000988
FUR-CH-10001146
FUR-CH-1000264

FUR-CH-10002774
FUR-CH-1000296

FUR-CH-10003396

Return Notes Product ID Return Reason

Approver Order ID

CA-2018-113670
CA-2016-143238
CA-2018-145772

OFF-PA-10000675
TEC-AC-10003499
TEC-AC-10003038

doesn’t need that type of mulch now S. Kelly No Longer Needé

Appeared to be damaged E Williams Defective

appeared to be damaged L Jenkins Defective

appeared to be damaged L Jenkins CA-2018-100111 TEC-AC-10001465 Defective




Smart Data Discovery

£ tfs parent]

See All

Sprint Feature-Stories

User Led Delivery

Bl

Old Bugs

Sprint Feature-Stories

Data Sources

B I

rrentWorkltemWithParents
Smart Data Discovery /
Intelligent Alerting

TFS-CurrentWorkltemParentFeature

CWIParentFeatureTags




Smart Data Discovery

£ tfs parent]

Views 15 See All

. ? e 8- Tfs_Warehouse (2)
User Led DEIlvery SIEISHSE Recommended Data Sources 37

Recommended data sources that connect to Tis_Warehouse

{ TFS-DefectSummary

Database . | 107

Tis_Warehouse =
i his data source contains summary data about defect counts

Table

All 115 ey
= ahlac b
Drag tables her Project: Internal S

Last extract: Jul

5 _DimareaOverlay Popuiar fields
& _DimlterationOverlay Date
&R _DimTestCaseOverlay lease
57 _LastUpdatedTime i

&5 _PropertyBag Feature Team
ER _TestResultView
Smart Data Discovery / @ WarstoussConfig

. o ER _WarehouseTimeOffsets
Intelligent Alerting = _WarshoussUpdats ) P Defects
T _WitFields

55 BuildChangesetView a

5 BuildCoverageView Expanded version of the TF5 = CurrentWorkitem datasource -
5 BuildDetallsView o Tt ook et fidcts oty g Qnkect o
5 BuildProjectView
TH CodeChumiew

Bugs

B8 | = Sortfields Data source order

| 144

Praject: nternal
Last axtract: Liva
55 CurrentWorkitemView




Smart Data Discovery

£ tfs parent]

Views 15 See All

. * - vTableau_CurrentWorkitem (Tfs_W...  connection Filters
User Led DEIlvery ® Live Recommended Data Sources 11

Recommended data sources that use dbo.vTableau_Curren...

VTe rrentWorkl
SJabiegt COENWOIRPERD ) TFS-CurrentWorkitemWithParents

Database
s‘ Oliver Jen j 33

Tfs_Warehouse
Specialized datasource used for tracing parent-child lineage of

Table
All 115 Recommended 5

Project: Internal System and Data Resources
current b Last extract: Jul 25, 2017, 2:59:52 PM

FH CurrentWorkitemView Popular fields

FH FactCurrentWorkitem Work Item State
F& New Custom SQL Work Item Id
Work Item Title

Feature Title

E& New Union

Work Item Type

Stored Procedures

Smart Data Discove ry / [ CreateBugSummary [8] = sortfielas | Datasource orcer

(=] LinkData_AddUpdate

Inte“igent Alerting [=] prc_ChangeHostld # o CurrentWorkites * [ tWorkits =

[=] prc_Dimension_..._UpdateOverlay Work Item SK Microsoft VSTS Sc... Microsoft VSTS Sc... Microsoft VSTS Sc...

WorkltemAncestors

{
[=] prc_Dimension_..._UpdateOverlay L

= prc_Dimension_D...IntemaI_Updafe Work Item Ancestors

=] prc_Dimension_...Item_AddUpdate Project: Default

[=] prc_Dimension._...gory_AddUpdate Last extract: Jul 25, 2017, 2:52:02 PM
[=] prc_Fact_FactW...ltem_AddUpdate Popular fields

[=] prc_Fact_Workl...gory_AddUpdate Wlnrks leamm Contn




Enterprise Data Catalog

User Led Delivery

Visual Analytics / Collaboration
Storytelling

Search / Natural Personal Data Prep
Language
Smart Data Discovery Enterprise Data
/ Intelligent Alerting Catalog




Enterprise Data Catalog

User Led Delivery

Bl

Enterprise Data
Catalog



Enterprise Data Catalog

Full Name

Seller Productivity B AlescSmith

User Led Delivery
L7 Alation

Visual Analytics / Collaboration
Storytelling

Search / Natural Personal Data Prep |
Language dane e

201701
166

Smart Data Discovery Enterprise Data ///’\//

/ Intelligent Alerting Catalog

Quarter of Date

Seller Productivity £ Seller Productivity Dashboa...




Advanced Analytics / Deep Learning / Al

+ =4 +
Advanced Analytics / ¥
Predictive / Prescriptive

Cognitive / Deep
Learning / Al

RScript



Advanced Analytics / Deep Learning / Al

Advanced Analytics /
Predictive / Prescriptive

Cognitive / Deep
Learning / Al

RScript



Advanced Analytics / Deep Learning / Al

Expert Led Delivery /\/\

n S ol empirical

Advanced Analytics /
Predictive / Prescriptive

+ +

Cognitive / Deep
Learning / Al

RScript TabPy
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Thank You




