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The Network is the Future 

ÅThe IIoT will soon be as well defined as The Internet is today 
ÅCommon technology will replace special solutions  
ÅThe IIC architecture enables the IIoT to deliver on its promise to inspire entire ecosystems 
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The Network is the Road 
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The Network is the Healthcare 
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The Network Is the Grid 
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Machine DataBus 

Unit DataBus 

Unit DataBus 

Sensor-to-Cloud Connectivity 

Å Amalgamation of Independent Systems 
 
built by a 

Å Multitude of Component Vendors  
 
using a 

Å Myriad of Native Protocols  
 
supporting  

Å Diverse Performance Requirements 
 
not to mention 

Å Critical Security Concerns 
 

Intelligent 
Machines 

Intelligent 
Systems 

Intelligent 
Industrial 
Internet 

Cloud DataBus 

Site DataBus 

Intelligent 
System of 
Systems 

Unit DataBus 

Machine DataBus 

Sense Act 

Think HMI 

Machine DataBus 
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DDS: Data Distribution Service 

RTI Connext DDS 

Sensor 
Data 

Video 
Audio 

Commands 
Events 

Real-Time 
Applications 

Enterprise 
Applications 

GUI/HMI 

Real-Time Databus for the Industrial Internet 
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DDS is the Solution for IIOT Connectivity 

ÅData Distribution Service from OMG 

ÅOpen & Multi-Vendor 
ïStandardized API  

ïStandardized Interoperability  

ï14+ Implementations 

 

ÅhaDΥ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǎȅǎǘŜƳǎ ǎƻŦǘǿŀǊŜ ǎǘŀƴŘŀǊŘǎ 
org 
ï470+ members 

ïUML, SysML, DDS, CORBA, more 

Cross-vendor portability 

Cross-vendor interoperability 

DDS-RTPS Protocol 
Real-Time Publish-Subscribe 

Vendor Implementation 

DDS API 
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RTI Providing Solutions to IIOT since 1991 

ÅMarket Leader 
ï Over 70% DDS market share1 

ï Largest embedded middleware vendor2 

ÅStandards Leader 
ï Active in 15 standards efforts 

ï OMG Board of Directors 

ï DDS authors, chair, wire spec, security, Χ 

ÅMaturity Leader 
ï ~1000 design wins; by far the most-used DDS 

ï Used in systems certified to U.S. DoD Technology Readiness Level (TRL) 9 

ÅStanford University Spin-off, Founded 1991 

1Embedded Market Forecasters 
2VDC Analyst Report 
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Global Presence 
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Critical Infrastructure Trusts RTI 
Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ²ƛƴŘ tƻǿŜǊ ŎƻƳǇŀƴȅ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ¦ƴŘŜǊƎǊƻǳƴŘ aƛƴƛƴƎ 9ǉǳƛǇƳŜƴǘ ŎƻƳǇŀƴȅ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ bŀǾȅ όŀƭƭ ǎǳǊŦŀŎŜ ǎƘƛǇǎύ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ !ǳǘƻƳƻǘƛǾŜ ŎƻƳǇŀƴȅ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 9ƳŜǊƎŜƴŎȅ aŜŘƛŎŀƭ {ȅǎǘŜƳ ŎƻƳǇŀƴȅ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ aŜŘƛŎŀƭ LƳŀƎƛƴƎ ǇǊƻǾƛŘŜǊ 

Å ²ƻǊƭŘΩǎ нnd largest Patient Monitoring manufacturer 

Å ²ƻǊƭŘΩǎ нnd largest Air Traffic control system 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ .ǊƻŀŘŎŀǎǘ ±ƛŘŜƻ 9ǉǳƛǇƳŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ [ŀǳƴŎƘ /ƻƴǘǊƻƭ {ȅǎǘŜƳ 

Å ²ƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ¢ŜƭŜǎŎƻǇŜ όǳƴŘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴύ 

Å ²ƻǊƭŘΩǎ рth-largest Oil & Gas company 

Å ²ƻǊƭŘΩǎ сth-largest power plant (largest in US) 

Å !ƭƭ ƻŦ ǿƻǊƭŘΩǎ ǘƻǇ ǘŜƴ ŘŜŦŜƴǎŜ ŎƻƳǇŀƴƛŜǎ 

Over $1 Trillion  of 
equipment relies on RTI 
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Proven In the Hardest Problems 
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Defense 
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Energy 
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Healthcare 
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Transportation 
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C:/Users/stan/Documents/stan/rti.business/externals/customers/Volkswagen/EN - V-Charge- EU-funded research project for automated valet parking and charging.mp4


Industrial/Process Control 

© 2016 Real-Time Innovations, Inc.  Confidential. 



Communications 
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Fundamental N2 Connectivity Problem 

61850 

RS-422 

OPC UA 

MQTT 

DNP3 
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Possible Solution 

Protocol 

Conversion 

Server 

DNP3 

OPC-UA 

61850 

RS422 

MQTT 

ÅNot Scalable 
ÅNot Distributed 
ÅSingle Point-of-Failure 
ÅPerformance Bottleneck 
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Better Solution 

DDS (Normalized Databus) 

DNP3 

OPC-UA 

61850 RS422 

MQTT 

ÅFully Distributed 
ÅNo Server/Single-Point-of-Failure 
ÅScales Linearly with N protocols 
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Power Generation/Distribution 
Micro/Smart Grids 



Market Definition/Segmentation 

ïMicrogrids 

ïDistribution Automation 

ïTransmission System 
Management 
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Energy Industry 

ÅPrivate Microgrid System Integrators 
ïLike Green Energy, Spirae, Prolucid 

 

ÅLarger SIs & Equipment Vendors 
ïIndra, ABB, Schneider, Siemens, GE, Leidos, etc 

 

ÅLeading edge private utilities 
ïDuke, CPS, San Diego G&E, Ameren, etc 
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Truly Distribute Control 

ÅSiemens Wind Power 
fields farms of 500 
turbines with 100m 
blades 

ÅDDS implements fast 
control within turbines 
and gust control across 
the array 
 

ÅDDS enables distributed 
intelligent machines  
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Power Critical Infrastructure 

Å DDS controls the 6.8 GW GC Dam 
ï Largest power plant in North America 
ï Fastest-responding major power source on 

the Western Grid 
ï Requires 24x7 operation 

Å Architecture being deployed on 80 dams 

Å Connext DDS met the challenges 
ï Extreme availability 
ï Wide area communications 
ï Multi-level routing 
ï High security 
ï 300k data values 

Å RTI system live since Jan 2014 
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Ultra Available Plant Control 
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Radar 
Radar 
Displays Logging 

Existing SCADA 
(to be replaced) 

Alarming 
Monitor 

Interested in 
many quantities 

IPC 
IPC 

IPC 

Segment Bus 

Redundant 
Routing 

IPC 
IPC 

IPC 

Segment Bus 

IPC 
IPC 

IPC 

Segment Bus 

VPN/Firewall 

Local quantity 
interest 

TCP (WAN) 

VPN/Firewall VPN/Firewall 

Control Room Bus 

Control  
Room 

Migration 
Server 



Alencon Solar Energy Systems 
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Alencon provides high-efficiency 
inverter technology targeted at 
large-scale photovoltaic systems. 
 
ɼƎƴƱşenergy conversion 
architecture needed a system that 
would scale.  We chose RTI 
Connext ƃƃƒŭɽ 
 

-- James Ethridge, Principal 
Software Engineer 



ABB ς Next Gen Substation Automation NGSA 

  

ÅBeachhead into ABB & Smart Grid  

ÅABB are leading IEC 61850 
standard 

ÅTechnical Eval. outperformed 
!..Ωǎ  ǇŜǊŦƻǊƳŀƴŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 

ÅConnext ProDDS Pro for Linux, 
Windows, VxWorks 7.x 
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IIC Microgrid Testbed 
ÅGoals 

Å Efficiently use solar, wind, & EVs 

Å Create an open marketplace 

Å Prove viability DataBus 

Å Leads 

Å RTI: DDS middleware and system integration 

Å NI: Engineering software and hardware 

Å Cisco: Grid communications 

Å Phases 

1. Proof of Concept at National Instruments 

2. Realistic simulation at Southern Cal Edison 

3. Live test at CPS Energy San Antonio Grid of the 
Future 
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Goal: Generate 
more than load 

¢ƻŘŀȅΩǎ DǊƛŘ ²ŀǎǘŜǎ {ƻƭŀǊ tƻǿŜǊ 

Power Plants Central Station Sub Stations Distributed Load 

15-min state estimation 
ά{ǇƛƴƴƛƴƎ ǊŜǎŜǊǾŜǎέ 

Balance grid with frequency control 

Add solar: 
add 

uncertainty 

Need more 
reserves! 
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