TIBC2

From Insight to Action:
Analytics from Both Sides of the Brain

Vaz Balasingham
Director of Solutions Consulting

vbalasin@tibco.com

INTERCONNECT \) AUGMENT
EVERYTHING INTELLIGENCE



I Insight to Action - from Both Sides of the Brain
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 Both Sides of the Brain
 Fast & Slow

» Insight to Action
 Visual Analytics
* Numerical Algorithms
» Insight Execution

 Wrap-Up / Questions
« Come see the demos



I Fun Problem from Kahneman

TIBC2

“A bat and a ball
cost $1.10 in total.
The bat costs
$1.00 more than
the ball. How
much does the ball
cost?”



I Themes: Thinking Fast and Slow...

System 1:
Association
Engine

What you see
is all there is
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I Themes: Thinking Fast and Slow... from Both Sides of the Brain

System 2:
Monitor &
Control

System 1:
Association
Engine
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I Themes: Insight without Action has Little Value

AQ Event
$$$$

s €) Data Ready for Analysis

€). Analysis Completed

Business $$

Value @), Decision Made

Time
)
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People &
Processes

Reporting &
Dashboards

Streaming
AR Analytics
Data & Data
Systems Visualizations
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The TIBCO Insight Platform
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The TIBCO Insight Platform
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The TIBCO Insight Platform

DATA

WRANGLE

Insights

ANALYZE

MODEL

TIBC%

&

=4



The TIBCO Insight Platform
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The TIBCO Insight Platform
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The TIBCO Insight Platform
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The TIBCO Insight Platform

TIBCO Spotfire Matlab

TIBCO Streambase

TIBCO Live Datamart
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Smart Visual Analytics

Be first to insight, first to action

Visual analytics is like a bicycle for your
business mind.
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#1. Smart Visual Analytics

Smart Visual Analytics

Be first to insight, first to action

Visual analytics is like a bicycle for your
business mind.

TIBC2 ‘9.



I Spotfire : Visual Analytics
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Spotfire : Graphs
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I Enhanced Data Connectivity TIBC#® spotfire

Connect Seamlessly with your Data Sources

« Hassle-free connectivity to your data sources

« Database drivers included with Spotfire
software download

Amazon Redshift salesforce




I Recommendations

® Recommended visualizations

ENCen

Type to search columns
~ 125 NUMBERS
DeliveryTime
Discount
ForecastQuarter
GrossProfit
Lat
Lon
SalesTotal
+ (V) TIME

ForecastMonth

ForecastYear
OrderDate
v =~ CATEGORIES

CustomerName

Inventory Status

Clear selections
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Sum(DeliveryTime)

DeliveryTime — DeliveryDate
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TIBC#® spotfire

Jump Start Your Analysis

Visualization recommendations
based on your selected data

Build one visualization — or entire
dashboard - in just a couple of
clicks

Data previews accelerate ?
discovery & insights |

Powered by Spotfire Analy’
Recommendation Engine™




I Data Source View TIBC#® spotfire

Visual Overview of data

. E E] table sources & operations

E Gain a better understanding
of the data you're trying to
visualize.

Speed up visualization
design.

TIBC2



I Data Panel

o » | 5]

Data ¥ X

USForeign Aid Data-T... £«

¢ hannel_subx ategory_id
¢hannel_subc ategory_na
country_id
doc_category_id
dac_category _name
dac_purpose_name 4
dac_sector_name
funding_account_name
funding_acount_id
funding_agency_atroynm
funcing_sagency_id
funding_agency_name
implementing_agency _ac
mplementing_agency_id
mpkmenting_agency_na
mplementing_subagency
Ncome_group_acronym

income_group_id
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Foreian Aid Analvsis

dac_purpose_name

Unique count Most common
Mulisector aid
Administrative costs
186 STD control including HIVY
Material rebef assistance a
Data type
Categorize column as
Categories
Data type
String v || &
Sort order

Standard alphabetical ~

Least common

Reschaduling and refinancing

Refugees in donor countries
Redef of mutiateral dedt
O#-fred power plants

~1 Unique

Click to sont

Security system management
Public sector policy and admini
Mutisec tor aid

Sectors not spec fied

STD control including HIVIAIDS
Transport polcy and administr
Elsctric al transmission/ distribu
Narcotics control

Legal and judicial development
General budget support
Financial polcy and administrat..
Material refef assistance and s
Energy manufacturing

Energy policy and administraty
Ol and gas

Food aidFood securty progra
Nuclear power plants

-

TIBC#® spotfire

Key Information
At Your Fingertips

See all dimensions and measure
available to visualize.

Expanded view gives extra
insights without going to other
screens.

Change data type, category, sort
order all without dropping what
you're doing.

Data filters built-in.

Views based on type of data in




I Annotations

TIBC#® spotfire

We opened the Fremont \/ \ of Add Commentary To
Distribution Center this past \/ /T35 Your Analysis
September, which reduced o W \x |

our longest drive time by 23 . Overlay annotations on

minutes. :
any part of your analysis.
« Select size, color, and
font to match the look
Q) and feel of the rest of
= , ' R\ your visualizations.

Distance Drive Time

Fremont 21.44 Fremont
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I Collaboration TIBC#%' spotfire

Connect Your Data To The
Conversation

« Have conversations about
specific issues and insights
found in your data.

« Save your views and
discoveries on each
message in the
conversation.

TIBC2

IClaims

QNEST Claim Loss Date Reported Date
COUNTRY PLACE sou™
600212 4112014 51912014
700205 71912015 712012015
700207 7/19/2015 712012015
'M9/2015 712412015
'M912015 TR71201%
I'mon it. I've already alerted Adam ‘N72015 71271201%
§ McKay. It seems like most of the 'M912015 7130201% +
g da_mage was in this particular "M7R2015 7130201¢
8 neighborhood. We'll deploy people |
a2 toda 1912015 7/30201¢
9 y- :
- 1912015 71311201¢
= 'M912015 8/112015

Thanks John, Il get on this right
away!

auses

Can we also aler

Reply Cancel
vuie... I
Torn... |



I TIBCO GeoAnalytics

WHAT IS IT? FOR WHOM MATURITY CURVE STEP
* Analysts Diagnose (foundation for
- Data Scientist Predict & Optimize)
* Business Users

= High-accuracy, global base maps designed for data
exploration & location analytics

= Visualize, explore, analyze data in the context of
location

= Modern, interactive and easy map navigation

= Mash-in new data sources quickly and provide accurate
enterprise geo-coding

= Use multi-layered analysis to understand geographic

correlations in data and expand understanding

@@Data Layers
V' Stores locations

V' Market performance
[ Catchment areas

@@Map Layers
V' Maporama Layer

EVMTT AR

o
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o Loma rVe L ('.:,"

- uuu?oc!
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QUICK DETAILS ¥ e

o BOSTON
&

Automatic, offline geo-coding
Combine multiple layers of data on a same map
Import & save geographic files for future use
Cloud based base map always available, always
up-to-date

Drill-down to a deeper level of detail

TIBCY o {f‘n















Cover Page Drought Conditions X Water Usage Water Production Restrictions Top Water Savers Lowest Water Savers Recyded Water Top Recycled Water Supphers RGPC-D over Time
.
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#2. Numerical Models
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I Insight to Action : the Model

. TIBC#® spotfire

‘ MATLAB

TIBC#%® streambase
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D3.)S - Data Driven Documents

@ python’
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NP ENS ot
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PMML H20
- R PMML (CRAN) - POJO
- R2PMML (JPMML) - Model object
- KNIME PMML
- SAS PMML
- many R Model Object
- *.rds
Matlab Model Object - * RData
- MDS - *. mdl (TERR)
- PMML
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I Algorithms: Rules, Machine Learning & Optimization ‘MATLAB'

 Declarative & Heuristic Rules — 3 [~
. = -
« SPC and Anomaly Detection s :
. . S |
« Machine Learning o '
« Supervised rg"sé‘* C T e
- Unsupervised — e P & @
- Gradient Boosting Machines o [E== BB &
+ Random Forests Smart Routing Optimization Rl I
* Deep Learning Q%\f“‘"‘:' T ——e
,— . \ LT s o of Sulwarin by Susirainn Gatey pen—
« Optimization R e - I
« Linear & Quadratic Programming k ST - B
i i =t
- Genetic Algorithms . % X
- Process optimization | ﬁ ot - _
- Capacity constraints N 1 -0 | —

. ~
TI BC%C © Copyright 2000-2016 TIBCO Software Inc. @ ’



I Machine Learning ‘MATLAB‘

Machine Learning finds predictive models in data without being told where to look

« Supervised - Solve known problems: y=f(X)
« Build a model that predicts a condition (failure, success, e

D) deorons ot ek T oeeh
« What factors are driving customer network issues? Privars A
» Decision Trees, Random Forests, Gradient Boosting

Machines, Deep Learning

« Unsupervised - Identify new patterns, Detect anomalies =N
X only o —S\
 Are there new patterns or failure modes emerging?

* Clustering, Principle Components, Deep Learning
Autoencoder

« Optimization — Support Decision-making
« Find best solution even when there are constraints on
the process

« What is the optimum allocation of resources for
equipment maintenance?

» Genetic Algorithm, Linear/Quadratic Programming

TIBCO ‘9.
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I Anomaly Detection A ‘ MATLAB
I'\ -bloggers -

R nows and tetarials contrdened by (577) R bloggen

Sensor Data / Anomaly Detection
) Computing and visualizing
Existence of known anomaly ? PCAinR
R learned frontier
What if we don’t have this ? training observations

new regular observations

new abnormal observations

Unsupervised — no y variable

Can still model ! ©

« SPC and Western Electric Rules (ESP)
« Single class Support Vector Machine

« Principal Components: PC Score

-4 -2 0 2 4
error train: 21/200 ; errors novel regular: 2/40 ; errors novel abnormal: 1/40

TIBCo N &




I Model: Gradient Boosting Machine

‘ MATLAB

GBM Results

Predictor Importance - Effect on Yield Predictor Interactions Summary Table Heat Map Setup
[j varl.name var2.name index ) . ) ) .
g weas o2 [ (| — Bin Continous variables into N groups for display:
Meas 349 Meas 67 0.05 5
wess 349 — e o o O® Gl
weas 106 | Meas 26 Meas 348 003
» —— Meas 24 Meas 67 0.03 Eliminate small cells with unstable target average.
+ Meas 106 Meas 67 0.02 Only show cells with n rows greater or equal to:
, weas 436 | Meas 62 Meas 67 002
13
® wmeas 430 [ Meas 349 Meas 106 0.02
3 " MO ]
2 eas 205 [ Meas 62 Meas 349 0.01 0 999
= weas 22 [N Meas 62 Meas 106 0.00
veas 55
wieos 51
I
0 1 2 3 4 s 7
Relative Importance v + ~
Predictor Effect on Yield Detail Predictor Interactions Detail
(@) Meas 62 Yield Loss (%) ~
9% 05 (-5.32e+003,0] @ Max (27.87)
8% Average (6.78)
04 (-5.46e+003,- .
7% Sepe) @ Min (0.00)
»
+ (55 »
+ 03(56let003,
> 5% 5.46e+003]
= »
k3 4% ~
2 5 02(-6.27e+003;
g 3% > 5.616+003]
2% 01[-7.15e4+003 -
1% 6.27e+003]
0%
o oo =000 oaTeo eoi0 01[-29,2.5] 02(-2.5-0.116] 03 (-0.116,2.01] 04(2.01,5.52] 05 {5.52,168]

Variable Value - Coominuou: (65 bins) ~

Var1 v
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I Model: Gradient Boosting Machine Package ‘gbm’

March 11, 2015

Version 2.1.1
" ~ ~ DB
,/ + Jﬁ& + .. + m Mlbo;h(:x Ridgeway <gregridgeway@gnail. com> with contributions from
\. Maintainer Harry Southworth <harry. southworth@gnail . com>
» Boosting Process o
« Sample the data: fit a tree: recursive
partitioning
- Drop the observations down the tree ) T~

« Re-sample the data; up-weighting the
observations that weren't fitted well in
previous model

« Save all the trees and average them
« Excellent fit + prediction

Drivers: B

TIBC2



I Reference Diagram

Spotfire Web

e

Mobile App

MathWorks. MPSExtension

TIBCO Spotfire
Web Player

MathWorks. MPSExtension

]

TIBCO Spotfire Server

TI BC%C © Copyright 2000-2016 TIBCO Software Inc.



I Increasing Capacity and Resilience

Spotfire Web Spotfire Desktop

V————

Mobile App J

-
.

MPSExtension

Load Balancer

v v

TIBCO Spotfire
Web Player

MATLAB Production Server

' «» 4

§ vaTLAB S
Analytics BFEES 4

| > 4

MathWorks. MPSExtension

Jeouejeg peo

TIBCO Spotfire Server ]
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Spotfire & Matlab Demo

TI BC%A © Copyright 2000-2016 TIBCO Software Inc.



I Spotfire Platform — Complete

CLIENT - —-—
TIER \

Spoﬂim! Spotie Spoffire iPad

Analys Business Author Ao
PRESENTATION
SERVICE
TIER Spotfire Web

Player
APPLICATION
SERVICE
TIER Spotfire - o -
Spotfire Server Automation ngg:?cheo'
Services
2 G Ssas 4

DATA k
TIER Spotfire Advanced

Data Services —t

géé
tire Li
Data Sources Spomdro M;?‘y COLIS::E Map Tiles
Database
I IBL% © Copyright 2000-2014 TIBCO Software Inc. 41
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I How does Spotfire Consume Data?

TIBC2

P S e S Sy S—

.
Bl LTy

-----

In- In-Database On-Demand
Memory Leave data in DB Dynamically
Load data Dynamically load and swap data in
from sour discard data to and out of

in \/isua.uze aaV=TaaTaYaVi

Spread- Hadoop & Analytical

Event Data Active
sheets Big Data DWs e.g CUBES

Streams Spaces

RDBMS

SHOUNOS
vVivd

2.
stores Exadata

© Copyright 2000-2013 TIBCO Software Inc.



| #3. Streaming Analytics T| BC% Streambase

Streaming Analytics
Continuous algorithmic awareness

and automation

TIBC' ‘9



I Issues with Traditional Data Processing

« Data collected from multiple
sources and periodically placed in
a persistent store.

» Analytical processes are executed
against the stored data

* Introduces too much “decision
latency”

» Responses are delivered “after-
the-fact”.

* Decisions are made on old and
stale data.

« Maximum value is lost.

£



I The New Era: Fast Data Processing

« Events are analyzed and
processed in real-time as
they arrive.

* Decisions are timely,
contextual, and based on
fresh data.

 Decision latency is
eliminated, resulting in

» Superior Customer
Experience

« Operational Excellence

 Instant Awareness and
Timely Decisions

£



I Anomaly Detection: Data Flow

Transactions

*1row/
transaction detail

TIBC2

2 4
Matlab

Prepare Data for
Modeling (Matlab,
TERR)

TIBC#%® streambase

“Featurize”
Data

*1row /group

v

Spotfire
Dashboards

Anomaly Detection

Models (TERR, Matlab)

2
4

Anomaly Detection
Models (TERR, Matlab)

Spotfire/Matlab % )
4\

- Autoencoder

- Gradient Boosting Machine

Anomaly
Detection

— | Model —>

* Rdata object

-

Streambase

Real Time
Scoring

4
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I Streaming Analytics with Streambase T| 3(:% Streambase

. Business .
CSV Socket Reader Continuous

:@'—w >trategy Visualization

ThreshoidUpdatelnput  ThresholdUpdate

Spotfire
Connection

Effeption_Checking_and_ Classification

Load_Data

B /9
Spotfire_Automation_Services =
Y o S for—2,
Analytics designed Plactish__ BraganOT repersorTSASs -
by data scientists
Data
Infrastructure Automated
Action

'



Streaming Analytics Tl BC% Streambase

General| i Predicate Settings| Concurrency/|

Create output port for non-matching tuples

oy % Predicate
MotorTemp_Max < 150
2 MotorTemp_Max > 150

Pfhecking _and_ Classification
Load_Data

Boue

Gereral | Omersions Agyy-egate Functions | Group Opfions| Conaurmency | .

Additionad | xpeossions ' .
Acton | Fess Mame | Expresson
Deciwe s 90_seconds(DateTime)
Deciwre howrs secs [ 2600
A Prevsure_Avg aeg(Preware)
Add Pressure_Max mae(Pressuce)
A Pressure_ROC sopa(hours, Pressure)
A McrTerp_Avg regrerTerg)
21 MotorTemp._Max maxe{MotorTemp)
33 MaotorTemp ROC sope(hours, MotorTemg)

TIBC2 'S,



Streaming Analytics
Monitoring

I Equipment

Load Reference
Data to be used in
Rules/Alerts,
Cleaning, or
Anywhere else

Publish and
Expose Clean
Data to Whole
Organization

Continuously Build

TIBC#%® streambase

Output to BPM
Systems, Web
Services, Databases,
and anywhere else!

Features and Publish

E

L)
[ S
InputAdapter Load_Ref_Dal\‘

OB B

»—— - -ﬂ: Union Data_Cleaning Build_Features Event_Detection
‘II
InputStream Data_Load
Continuously Publish
Summary Statistics
for Analysis
TIBCS

\_.

Split

WriteToHistorian OutputStream

Publish Raw Events to
another StreamBase
Workflow or other
Applications



I StreamBase Adapters and Connectivity T| BC% Streambase

Financial
HSBC @
- Lime
activ Brokerage

The New Exchange —

CURRENEX" { " THOMSON REUTERS

EEFXall
Si1carP
=X
I -eollF X i

TIBC2

Interactive Data

MarketFactory

McORNINGSTAR
NOMNURA

WALLSTREET

Databases

IoT: Integration Messages
— (@ osi.... OSI-PI Kafka
Microsoft i
M‘__ﬁmml <WITSML/>" WITSML - Flume
ORACLE" » MOTE MQTT & o Rabbit MQ
Rabbit
SYBASE
[ﬁE VERTICA Big Data Social Compute
s — ol twitter
H TERR
@ H Mo ® 2
i MATLAB
API's 4\
C++, Java, .NET, JavaScript, Python @ python
Messaging H,0 o
TIBCO RV & EMS, IMS, MQ Series, RMDS, Solace, Tervela, Wombat OMML

General Purpose Adapters ——

FIX, STAMP, JDBC, ActiveSpaces, POP3, IRC, HTTP, SMTP, IM, XML, RSS



Streambase & Matlab Demo

TI BC%A © Copyright 2000-2016 TIBCO Software Inc.



Insight Platform Demo

TI BC%A © Copyright 2000-2016 TIBCO Software Inc.



[} Virtual Logistics

&« C [@ localhost:10080/app/connectedvehicles/logistics_us_ca.html Y ﬁ’] :

2! Apps [3 Connected Vehicle &« [ TIBCO LiveView™ We!

B Virtual Logistics

Trips
Search —j
Trip Service | Upd | Status ]
No Data Found -
Headway

=10/

Deliveries  Vehicles  Analytics  Alerts 07:42:00

Apr20,2017 @




I Learn more about TIBCO

- www.tibco.com

« Accelerators & Community
« https://community.tibco.com/
« https://community.tibco.com/wiki/accelerators

« Spotfire micro site
 http://spotfire.tibco.com/
 http://spotfire.tibco.com/demos

TIBC2
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