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Objective

Create interactive dashboards...
Without the consumer needing to understand code...
That enables them to answer questions...

That are not contained in the underlying data source
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Built in Analytics in Tableau

Row level calculations
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Built in Analytics in Tableau

Row level calculations

Aggregated Calculations

Aggregated Calculations A




TABLEAU
[ CONFERENCE |

Built in Analytics in Tableau

Row level calculations

Aggregated Calculations
Level of Detall expressions

Level of Detail Calculations >
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Built in Analytics in Tableau

Row level calculations

Aggregated Calculations

Level Of Detall eXpreSS|OnS Table Calculations X
Table Calculations

Default Table Calculation




Table Calculations

Based on the
Level of
Aggregation in
the View
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73’:';', Tableau - Accelerate Your Advanced Analytics — O -
File Data orksheet  Dashboa Sto Analysis  Map Forma SErver ndo Help
o & Bl =Ll G - - B3 LR R g - #f | EntireView ~ gl - I
Data Analytics # | Pages iii Columns m
Dimensions . -
@ State Ea Region
@& City Segment Category Central East South West GrandT..
@ Postal Code Consumer Furniture | $86,229 $114.212 $70,800 $119,808 $391,049
v & Product 75 Office Sup.. . $93,111 $101,255 $59,505 $110,081 $363,952
dres
abc Category Technology | $72,691 $135,441 $65,276 $132,992 $406,400
Abe Sub-Category s § ¥ Total $252,031 $350,008 $195,581 $362,881 HuH#H#
@ Manufacturer -~ :
oL v H & Corporate Furniture = $52,086 $64,209 $29,645 $83,080 $229,020
Col S Text
Measures e - = Office sup.. $41,138 $66,475 $45930 $77,134 $230,676
i ) L] .
= Sty =~ Technology  $64,773 $69,726 $46,311 $65,641  $246,450
H# Sales Detail | Tooltip
_ Tota $157,996 $200,409 $121,886 $225,855 $706,146
& Lafifude (generated) SUM(Sales)
& oot focnecdiat B : Home Furmiture | $25,482 $29,870 $16,853 $49,725 $121,931
Sets S Office Sup..| $32.777 $37.786 $20,217 $33,638 $124,418
. fopEestiame by Fraid Technology  $32,853 $59,807 $37,185 $53,359 $183,304
Parameters [ Tota $91,213 $127,464 §$74,255 $136,722 $429,653
4 Profit Bin Size Grand Total $501,240 $678,781 $301,722 $725,458 #ifu#

# Top Customers

B Data Source Sheet1

65 marks 13 rows by 5 columns

ol
SUM(Sales): $2,297.201

0 .
= ErwinwvanlLaar -
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Built in Analytics in Tableau

Row level calculations

Aggregated Calculations
Level of Detall expressions
Table Calculations
Analytics Objects (ref lines, trend lines, forecast, clusters)



Analytic Objects

Drag & Drop
Analytical
features
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4| Tableau - Accelerate Your Advanced Analytics — O .
File Data Jorksheet Dashboard Sto Analysis  Map Forma SEnver ndo Help
@ & S BN - ot g - B g - T, 4 | Standard ~ Bl - T
Data Analytics # | Pages iii Columns SUM(Profit)
Summarize = Rows SUM(Sales)
! Constant Line Filters
! Average Line Sheet 1
= Median with Quartiles
o Box Plot . .
O .
Marks $300K
Model 29 Automatic o
=3 Average with 95% CI ": g} . . .
EI00K
= Median with 95% Cl Color | | size || Label 200K &
% Trend Line . D .
@ Qa0 Q Fysd .
Detail | |Tooltip  Shape
b Cluster . 1) I
aBo Sub-Catego.. S100K . .
Custom .
! Reference Line J
e Reference Band % S0K
il Distribution Band
($20K) ! 320 540 %60
&  Box Plot [520K) S0K 520K 40K 560K
£ Data Source Sheet 1 U.'|_ EE‘I- [ﬂ_
17 marks 1lrowbylcolumn  SUM{Profit): $286K % Erwinvan Laar - [ |




Analytic Objects

Drag & Drop
Analytical
features
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+T4 T 1 1 -
#| Tableau - Accelerate Your Advanced Analytics
File Data Worksheet Dashboard Stor Analysis  Map Format  Server

@ €
Data Analytics

Summarize

Constant Line

& Average Line

= Median with Quartiles
o Box Plot

(|

Model

=  Average with 95% CI
= Median with 95% Cl
[ Trend Line

&1 Forecast

[ Cluster

Custom

! Reference Line

g Reference Band

Edl  Distribution Band

2 Box Plot

B Data Source

48 marks  1rowby 1column

= & G

||!|_ *  [ug ||'x 7 Enu
=, FPages iii Celumns
= Rows
Filters
Sheet 1
120K
Marks )
100K
A4 dutomatic hd
“: Q 80K
Color Size Lzabel
&N
e || || & e
Detail | |Tooltip Path
A0K
20K

2015

Sheet 1 LTI_'|_ EE‘|_ [j|'_"|_

SUM(Sales): 2,257K

2-0 -7 %

2017

2016 2017

0 E
= ErwinwvanlLaar -
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But what if | want more?

Different Model than Standard Tableau Functions
More complex models

Models trained on your data

Need more flexibility

External Services

R a
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Objective

Create interactive dashboards...

Without the consumer needing to understand code...
That enables them to answer questions...

That are not contained in the underlying data source...

By leveraging an Advanced Analytical Language
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External Services
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External Services Connection

R (8.1+)

Python (10.1+)

MATLAB (10.4+)
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SCRIPT functions e

SCRIPT BOOL
SCRIPT INT
SCRIPT REAL
SCRIPT STR

Script defines the type of outcome that Tableau expects

They will be run as a Table Calculation
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Example

SCRIPT_REAL("library(Causallmpact);

df <- data.frame(y=.argl,x1=.arg2,x2=.arg3);
NW <- nrow(df);
post.period <-
pre.period <A(1,NW/2)
impact <- fausallmpacy(df, pre.period] post.period);
impact$€eriesSpoint.gred”,

SUM( ), SUM( ), SUM( )

NW/2)+1f NW);




Manage External Services Connection

H, .
4 Tableau - Accelerate Your Advanced Analytics

File Data Worksheet Dashboard Story Analysis Map  Format  Server  Window — Help

+-I-I E' f:_:'l_ [:Iil . 0y - &.I-II . Open Help
Get Support...

Ak

Data Analytics
H Sample - Superstore TEMNa
Dim._unl:innl: == O -

v &= | - _ L
A' o L
Al

v @ |
E.

.
q

Al

Successfully connected to the RServe Service.,

Med
# |
# |
|
£ Quanti.ty. . W

Sets Test Connection Ok
@ Top Customers by Profit
Parameters

#  Profit Bin Size
# Top Customers

B Data Source Sheetl [ H O}

F ) Bl - o

Cancel

= Show Me

QK
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Connecting Tableau to an External Service

(0

Data Sources

Data

|

Tableau Desktop /
Tableau Server

Input Data +
SCRIPT
—

—

Result Data

External Services
RServe, TabPy, MATLAB
Production Server

Input Data +
SCRIPT
—

_

Result Data
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R (matey!)
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R - RServe R

TCP/IP server

Allows other programs to use facilities of R

D <2 > RServe <€ =

Tableau Desktop /
Tableau Server
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Examples
« Tableau helps you see visually identify patterns in Data

« But are those patterns significantly different?

- T-Test



AAAAAAA
EEEEEEEEEE




TABLEAU

Python Set Up e

Tableau Python Server (TabPy)

o Features Business Explore Marketplace Pricing

numpy (1.11.2)
pandas (0.19.1)
scikit-learn (0.17.1)
scipy (0.18.1)
textblob (0.11.1)

nltk (3.2.1)
vaderSentiment (0.5)
geopy (1.11.0)

’.Eg Ogolovatyi Merge pull request #124 from WillAyd/working-unittest - Latest commit req ueStS (2 . 12 .4)
B tabpy-client Renamed test subfolders to avoid import ambiguity reverse geocoder (15 1)

B tabpy-server Renamed test subfolders to avoid import ambiguity

£ tableau / TabPy @ Watch 81 rStar | 3

<> Code lssues 23 Pull requests o Projects 0 Wiki Insights

Execute Python code on the fly and display results in Tableau visualizations

{0 102 commits V' 3 branches > 0 releases 42 11 contributors

Branch: master ¥ New pull request Find file

< > TabPy <€ >

Tableau Desktop /
Tableau Server



Example

Twitter Sentiment Analysis
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MATLAB 04
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Two different options

MATLAB allows to connect to models in two different ways:

External Service Connection

Web Data Connector
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Option 1: External Service Connection

Define Functions in MATLAB Production Server
Call Functions through Calculated Fields
Possible to filter and re-guw...

Shortest Flight Path

14
spalloc(0, lendist,0);
b ():
while numtours > 1 %
. AVG(Latitude)

b = [bszeros 12 ~ AVG{Latitude

A = [Asspalloc (numt

for stopCount

rowldx = size

Colo
A Compeler

Apges ation (ampiles S
Package MATLAB programs for p——— . Det Toortio

Hadoop (ompler

Package MATLAD programa for deploymert 1o Hadoop chusters as Megfeduce progd|

L ary Compier

Pachage MATLAR programi for deployment o1 thased i arws and Component)

Results are computed along Table (across)
Produx tion Sevver (ompher S(RIPY_INT( TSP/Getlat naVlector'

Package MATLAB progranm Yor depicyment 10 MATLAS Productcn Server
ry— ——y—. v AVG( ) JAVG(

~] = intlinprog(dist, intcon,

Default Table Calcu

= Apply A
Shortest Flight Path 0L H, O
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Option 2: Web Data Connector

Request Data Source at Initial Data Source Stage
Request sent once to MATLAB and all results written on row level into extract

Advantage: Performance
Advantage: All data can be used regardless of aggregation level

_ _
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Example

Shortest Salesperson Route

# €2RAB6G-C- M-BH- D - m 2z 2 =
Pages i counns (ETEESND
= Rows AVG(Latitude)
Fit
- Shortest Flight Path

% Linear programming solution with subtour
A = spalloc(0,lendist,0); % Allocate a spar| Marks

b= () oA
while numtours > 1 % repeat until there is
% Add the subtour constraints v AVG(Latitude) et

b = [bszeros(numtours,1)]); ~ AVG(Latitude. O
A = [Arspalloc (numtours, lendist,nStops)
for stopCount = 1:numtours

rowldx = size(A,1)+1; -+ &

United
States

‘[ 4 Compies -
- o 7P
| Pachage MATLAB program or deployrert o1 llandstone appis stamn
|
;" Hadoop Compdes
| Package MATLAD programa for deploymernt 1o Hadoop Custers s Mapheduce progd | e
| | ShortestPatr
1 ' Libwary Complles ‘ ‘
‘ Pachage MATLAR programi for deployment o1 thased b srws and Component) \
| Results are computed along Table (across). 4
| Produc tion Server Compler ' '
:‘ Hocromerepr .y i ST e SCRIPT_INT('TSP/GetLatLongVector',
‘ o~ e com T AVG( [Longitude] ) ,AVG( [Latitude]))

end

»

% Optimize using integer linear program

(x_tsp,~,~,~] = intlinprog(dist, intcon, i i Dt Tk Cdoukition
Command Window

T - etsAffected - | Apply

Jx >> deploytool 8 Data Source Shortest Flight Path [, £, 03 “
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Categorization

Twitter sentiment analysis
Customer Identification
Reclassification

Row-level calculations
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Large volumes - Example

* ABN AMRO Clearing
* Marleen Meier, Quantitative Risk Analyst

* Clear and finance > 16 Mio trades per day

* Model: Correlation Haircut Model (COH)

e Used on all asset-classes
« Equity, Commodity, Fixed Income, Currency
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Tableau made our Machine
Learning Project a Success

Brian Doelkahar
Head of Quantative Modelling ABN AMRO Clearing
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Questions?



Summary
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What do External Services bring to Tableau?

Deeper Statistics

Machine Learning

Productionalize Predictive Modeling
More Expressive Power



TABLEAU

What does Tableau bring to External Services? ===

Data Connectivity
Explore at the Speed of Thought
Interactive Visual Storytelling
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Conclusion
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RELATED SESSIONS

Advanced Analytics at Scale
Wed | 3:30pm —4:30pm | MCCNO - L2 — New Orleans Theater C

Tableau + Python = Q)

Wed | 1:45pm - 2:45pm | MCCNO - L2 - 220
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RELATED SESSIONS

Advanced Analytics at Scale
Wed | 3:30pm —4:30pm | MCCNO - L2 — New Orleans Theater C

R...you ready? Jedi stats with R & Tableau

Wed | 10:15am —-12:45pm | MCCNO - L3 - 356
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RELATED SESSIONS

Embedding Tableau for self-service data science
Wed | 12:00pm — 1:00pm | MCCNO - L2 — La Nouvelle Ballroom B

Data science applications with TabPy/R
Wed | 12:00pm — 1:00pm | MCCNO - L2 — New Orleans Theater B




SESSION REPEATS

Accelerate Your Advanced Analytics
R, Python & MATLAB

Wed | 10:45am —11:45am | MCCNO - L2 — La Nouvelle Ballroom B
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Please complete the
session survey from the
Session Detalls screen
In your TC18 app
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Thank you!

Erik Polano Erwin van Laar

epolano@tableau.com evanlaar@tableau.com
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Resources

« How Tableau Brought ABN AMROQO’s Machine Learning Project to Life
* https://www.youtube.com/watch?v=mFpvfilbrgN4&t=20s

 Alteryx Analytic Templates for Tableau

* https://pages.alteryx.com/starter-kit-Tableau-
FNO.html? ga=2.233432348.38610897.1535546581-1457225964.1534502381



https://www.youtube.com/watch?v=mFpvf1brgN4&t=20s
https://pages.alteryx.com/starter-kit-Tableau-FNO.html?_ga=2.233432348.38610897.1535546581-1457225964.1534502381
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