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Disruption 



The drivers of transformation 
are fear and hope 

Fear of disruption 

Hope of transformation 



Source: User Summit (2014) 

“If you went to bed last night as an 
industrial company, you’re going to 
wake up in the morning as a software 
and analytics company.” 
- Jeff Immelt 
  CEO, General Electric 
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Origins of Pivotal 

to provide the people, culture 
& technology required to 
transform businesses into 
modern software-driven 

organizations 

$105M 
investment 

for 10% 
Spun out on April 2013 



“IoT is fundamentally nothing more 
than a simple pattern. It is not a 
business, a technology, a solution an 
architecture or a system.” 
- Geoff Arnold 
  CTO, Sensity 
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How much of a “hype” is it? 



Scale 
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Devices

Input

Actions

1,000,000 

2 status/min 
= 2,000,000 posts/min 
= 33,000 posts/sec 

Google: 66,000 queries/sec  

100 ms/post = 3,300 cpu seconds / sec 
= 55 cpu hrs / sec 

Data 250 bytes/post = 500 MB / min 
= 8.3 MB / sec 

Is it really all that different scale-wise? 
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Pratt & Whitney’s Geared Turbo Fan Engine 

  5,000 sensors 

  10 GB data per second 

  12 hours of flight = 844 TB 
data 
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Traffic, parking, safety
Urban decay, poverty, crime
Citizen engagement
Access to education 
and healthcare
Clean water, clean air, 
clean streets, energy efficiency

If you can’t 
measure it, 

you can’t 
manage it.

 
Smart Cities: Communities Using Technology  
To Serve Their Citizens Better 

“ 

“ 
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City Top Ten Applications Today 
Public Safety/Security 1

Public Wi-Fi - Emergency services Wi-Fi 2

Traffic monitoring and management 4

Parking (compliance and enforcement) 3

Better lighting, lower energy costs/maintenance 5

Nuisance identification: graffiti, abandoned vehicles, illegal dumping, copper theft 6

Real-time infrastructure status: asphalt and potholes, refuse collection 8

Retail analytics for brick and mortar stores 7

Environmental monitoring 10�

Snow level reporting/plowing guidance 9
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And those lights are all being converted to LED 

Ideal Infrastructure for Distributed Sensing

Reuse existing assets; ideal location for 
smart city sensors 

Each light needs a networked control 
unit, connected to line power 24/7  

Labor to visit poles can be paid for 
by LED upgrade 
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Sensing Our World  

Enables Many Kinds of Sensory Systems 

  Temperature 
  Pressure 
  Humidity 
  Accelerometer 
  Ambient light 
  Power monitoring  
  Motion 
  GPS 

  Smart Parking 
  Bus Scheduling 
  Train Status 
  Pedestrian Safety 
  Security 
  Roadway 
Maintenance 
  Traffic Control 

  RTLS 
  O2 and CO2 

  UVA/UVB 
  Ultrasound 
  Radiation 
  Rainfall 
  Wind 
  Particulate matter 

Core Platform Video Nodes Extensions 
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NetSense WorldWide 

Certified in 34 Countries   |  Deployed in 10 Countries   |   39 Deployment Sites 

Adelaide, Australia – 2015
Status: Pilot Deployed

Opportunity: 6,000 Nodes
Smart Lighting, Parking

Bangalore, India – 2015
Status: Pilot Deployed

Opportunity: 2,000 Nodes
Traffic Analytics

Copenhagen, 
Denmark – 2016

Status: Pilot Deployed
Opportunity: 8,000 Nodes

SecuritySchenectady, NY – 2015
Status: Pilot Deployed

Opportunity: 2,000 Nodes
Lighting, Parking, Security
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Device 
Management Ma

Generic IOT Pattern 
A Networked Collection of Sensors and Actuators 1

A Cloud-based System to Manage Them 2

APIs to Provide Access to the Data 4

Business Logic to Organize the Data 3

Applications Based on Those APIs 5

Sensors and Actuators 

API Services Business 
Logic 

App 

App 

App 

A

A

A

ces 
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NetSense Cloud Architecture 

Device 
Command 

Center
Data 

Dealer
Interface 
Service

Real Time 
Event 
Feed

Historic 
Data 

Query

Adminis-
trative 

Functions

Asset 
State 
Read/

Update

Business 
Application, 
e.g. Parking, 

Lighting 
Control

Administrative 
Application,  
e.g. Node 

Provisioning, 
Add Users, 
Enable VMS 

Feed

Customer 
Identity Mgmt 

Service

Third-Party 
Video Mgmt Service

TSDB Service Asset Service Identity Service
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Predix Architecture and Services Technical Whitepaper  

Predix Architecture 
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Predix Architecture and Services Technical Whitepaper  

Predix Architecture 
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(Data) 
Microservices 

Loosely coupled 
services architecture, 
bounded by context  

 

Cloud-Native 
Platforms 

 
Enabling continuous 
delivery & automated 

operations 

Modern 
Software 

Methodology 

Extreme scale & 
performance advantages, 

built for the cloud 

Machine 
Learning 

Use of predictive 
analytics to build 

smart apps 

A “Pivotal Way” 
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MODERN CLOUD NATIVE PLATFORM 

Pivotal Cloud Foundry empowers 
companies with a cloud platform 
engineered for start-up speed—designed 
for continuous innovation, across multiple 
clouds, at scale.  
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1) Engage 

2) Capture 3) Model 

4) Suggest 

2) Captodel 

4) S

Smart Apps running on converged OT+IT platform  



Data Science Complements & Enhances Traditional BI 

Complexity 

Value of 
Analytics 

($) 

Descriptive 
Analytics 

Diagnostic 
Analytics 

Predictive 
Analytics 

Prescriptive 
Analytics 

What 
happened? 

Why did it 
happen? 

What will 
happen? 

How can we 
make it happen? 

CIO 

CDO 
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PIVOTAL’S VIEW OF IOT 

Edge

Ingest

React

Hot Data

Process (RTA)

Store

Analyze/ML

Custom Apps
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Analytics 

Data 

Apps 

HOW PIVOTAL ENABLES IOT 

Edge

Ingest

React

Hot Data

Process (RTA)

Store

Analyze/ML

Custom Apps

“Fast Data” 
“Big Data” 
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Analytics 

Data 

Apps 

Edge

Ingest

React

Hot Data

Process (RTA)

Store

Analyze/ML

Custom Apps

“Fast Data” 
“Big Data” 
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Drilling into the San 
Andreas Fault at Parkfield 

California. 
Credit: Stephen H. 

Hickman, USGS 

Drilling into the San
Andreas Fault at Parkfield

California. 
Credit: Stephen H. 

Hickman, USGSEnd-to-end IIoT use case 

•  Oil & gas generates large amounts of data from sensors 
enabling data-driven approaches to improve operations 

 
Predictive maintenance 

•  Motivation: Failure costs estimated at $150,000/incident* 
•  Goals  

–  Early warning system 
–  Insights into prominent features impacting operation and failure 
–  Reduction of non-productive drill time 
–  Reduced incidents 

*http://blog.pivotal.io/pivotal/case-studies-2/data-as-the-new-oil-producing-value-for-the-oil-gas-industry 
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How are models built using sensor data? 

Integrating 
& Cleansing 

Feature 
Building Modeling 
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How are models built using sensor data? 

Integrating 
& Cleansing 

Feature 
Building Modeling 

Integrated Data 
Operator Data 

( thousands of records ) 
•  Failure details 
•  Component details 
•  Drill Bit details 

Drill Rig Sensor Data 
( billions of records ) 

•  Rate of Penetration (ROP) 
•  RPM 
•  Weight on Bit (WOB) 

Primary data sources 
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How are models built using sensor data? 

Integrating 
& Cleansing 

Feature 
Building Modeling 

R
PM
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Feature 
Building Modeling 

R
PM

 

•  A failure occurred at 
the end of this run 

 
•  Taking a window of 

time prior to failure, 
what features should 
we extract (e.g. 
variance of RPM, 
max bit position 
velocity)? 
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Complex Feature Set Across Multiple Sources 

•  Depth 
•  Rate of Penetration 
•  Torque  
•  Weight on Bit 
•  RPM 
•   

•  Drill Bit details 
•  Component 

details etc. 
•  Failure events 
•   

Features on 
Time 

Windows 

•  Mean 
•  Median 
•  Standard Deviation 
•  Range 
•  Skewness 
•   

Final Set of 
Features on 

Time 
Windows 

Leverage GPDB / HAWQ (+ MADlib and PL/R if needed) for fast computation of hundreds 
of features over time windows within billions of rows of time-series data  

Operator 
data 

Drill Rig 
Sensor 

data 
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How are models built using sensor data? 

Integrating 
& Cleansing 

Feature 
Building Modeling 

Predict occurrence of equipment failure 
in a chosen future time window 

•  Logistic Regression 
•  Elastic Net Regularized Regression (Binomial) 
•  Support Vector Machines 

Predict remaining life of equipment •  Cox Proportional Hazards Regression 

Predict Rate-of-Penetration 
•  Linear Regression 
•  Elastic Net Regularized Regression (Gaussian) 
•  Support Vector Machines 



41 © Copyright 2013 Pivotal. All rights reserved. 

Data Lake 

Ingest 

Business Levers 

Early Warning System 
Rig Operator Dashboard 

IoT Predictive Maintenance App Pipeline 

MLlib 

PL
/X

 

•  Elastic Net Regression 
•  Cox Proportional 

Hazards Regression 
•  Decision Trees 

Initial  data 
cleansing filters 

•  Wells with failure scores 
and early warning 
indicators of failure 

Feedback loop for continuous  
model improvement Domain 

Knowledge 

Oil Rig 
Operator 

Operator icon: Created by Bjorn Andersson from the Noun Project 
Oil Rig icon: Created by Gabriele Malaspina from the Noun Project 
Domain Knowledge icon: Created by Till Teenck from the Noun Project 

HAWQ 

GPDB 
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Demo 



Let’s build something 
MEANINGFUL 




