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INTRODUCTION
The following white paper defines the Internet of Things (IoT) for our building automation industry as 
an integrated ecosystem. While many companies in this space focus just on the Internet connectivity 
to billions of devices and sensors, we believe that connectivity is only one segment of the ecosystem. 
Being an early adopter, providing connectivity and advanced control to rooftop unit (RTU) heating, 
ventilation, and air conditioning (HVAC) systems, Transformative Wave experiences every day the 
importance of each IoT segment from an engaging user interface to maintaining the latest Information 
Technology (IT) security to sustaining 24-7 communication at the edge. As we step you through the 
ecosystem and how we perceive it disrupting our building automation industry, we highlight how 
ultimately the IoT is about empowering a wide spectrum of stakeholders through simple smarts, from 
building owners to energy managers to building occupants. 

“ULTIMATELY THE 
IoT IS ABOUT 
EMPOWERING A 
WIDE SPECTRUM 
OF STAKEHOLDERS 
THROUGH SIMPLE 
SMARTS“
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Much like any new technology, how the ‘Internet of 
Things’ - or IoT - will impact our personal and professional 
lives is only starting to be imagined. But what is the IoT? 
The United Nation’s International Telecommunication 
Union exhaustively defines it as – take a big breath – 
through the...

“exploitation of identification, data capture, 
processing and communication capabilities, the 
IoT makes full use of ‘things’ to offer services to 
all kinds of applications, whilst ensuring that 
security and privacy requirements are fulfilled” 
(ITU-T 2012).

In other words, the IoT leverages our Internet 
infrastructure, proliferation of cellular communication, 
and powerful microprocessors to monitor and control the 
‘things’ that we use in everyday life from our appliances, 
to our cars, to even medical devices1. However we label 
it – Internet of Everything, Industrial Internet – “there’s 
plenty of talk about how the [IoT] could revolutionize how we 
do business” (Harvard Business Review 2014). 

The IoT is not just Machine-to-Machine (M2M) communication over the web. It is an integrated 
ecosystem that starts with web connectivity to ‘edge’ devices and sensors, dovetails with powerful 
analytics to tease value out of the data, and finally conveys information through insightful user 
interfaces. Note that the IT world defines ‘edge’ devices as gateways or global controllers. For our 
Building Automation System (BAS) industry, ‘edge’ devices and sensors are at the direct digital control 
(DDC) level such as roof-top HVAC equipment or, even further, at individual lighting fixtures.

Like our smart phones, the IoT Ecosystem has a common thread, making ‘smarts’ simple. The iPhone’s 
astounding market growth heralds from Apple’s ability to provide sophistication under the hood of a 
simple, intuitive experience. These ‘simple smarts’ empower a wide variety of users from the tech-savvy 
millennials to the tech-challenged baby boomers. 

Similarly, the IoT Ecosystem will empower our industry but not only BAS providers and equipment 
manufacturers. It will empower many stakeholders, including building owners, energy managers, 
service technicians, utility providers, and, let’s not forget the most important, the building occupants. In 
different ways, these stakeholders will achieve greater insight into their buildings.

Yet the IoT does not end with conveying information through data visualization. Its Ecosystem includes 
web-based control and automation, empowering us to use our new insights and take action. We can 
quickly apply our knowledge to optimize building performance. This could be streamlining operations 
and maintenance (O&M) or reducing energy costs, all the while improving occupant satisfaction. 

The combination of data transparency and web-based control and automation will reshape our 
industry’s relationships. Building managers will collaborate with service technicians to proactively 
optimize equipment performance. Manufacturers will enhance the customer experience by 
troubleshooting their equipment’s faults real-time as well as inform future product development. These 
new relationships will disrupt how the BAS industry does business. As we have seen in the software-
IT industries, we will start to shift toward a BAS-as-a-Service but we will have to come up with a better 
acronym than BASAAS.

WHAT IS THE IoT?

1  http://www.thingworx.com/Markets/Medical-Devices
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Compared to other industries that are just starting to be disrupted by the IoT, the BAS industry has a 
head start. Embedding web connectivity within building equipment is nothing new. Yet, what will be 
new is how the IoT Ecosystem will reduce the cost to connect to more devices and sensors, especially 
over wireless communication protocols (e.g., WiFi, ZigBee). It will also foster greater interoperability 
between BAS platforms and enterprise solutions using frameworks championed by the software-IT 
industries such as Advanced Programming Interfaces (APIs). In fact, of all the ecosystem segments in 
Figure 1, we perceive ‘Interoperability’ to be the largest disruption, moving our industry away from its 
proprietary habits. 

Building performance has been inhibited by proprietary control systems that, while robust and 
reliable, seek to ‘stay the course’. Consequently, our buildings are limited to the capabilities within a 
vendor’s platform, preventing BAS implementers and third-party developers from adding features. 
This closed culture results in an expensive BAS product that is not fully customized for the building’s 
unique needs. Moreover, the control system is stagnant, demanding a hefty price to update toward 
future improvements. Compare this paradigm to how extensible smart phones and most software 
applications are. Here both original equipment manufacturers (OEMs) and third-party developers are 
continually making improvements. Does our industry really need to be so out of touch with this reality?

RESHAPING THE BUILDING AUTOMATION INDUSTRY
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We believe that answer is ‘no’. And the way we will catch 
up is through the IoT Ecosystem. 

We started moving toward greater interoperability 
when our industry adopted the LonWorks® and 
BACnet® open protocols in the 1990’s. The next major 
step toward greater interoperability was in 1999 
when Tridium launched the Niagara Framework®. 
Developed by an entrepreneurial group of building 
industry experts, electrical engineers and computer 
scientists, Niagara is an Internet protocol (IP) based 
controls platform using JAVA, an open programming 
language popular with the software-IT industries. It 
includes software drivers that can work with various 
proprietary BAS platforms and hardware. Compared to 
the proprietary programming languages used by the 
incumbent BAS providers, Tridium developers could hit 
the ground running, programming in the JAVA language 
while quickly connecting to third party devices over pre-
built drivers.

The next significant step towards interoperability was in 2006 with the release of the Open Building 
Information Exchange (oBIX) guideline that looked to foster interoperability between BAS and 
enterprise solutions. Enterprise solutions include human resources, finance, customer relationship 
management (CRM) systems, and manufacturing. oBIX represented a unique collaboration between 
the BAS and software-IT industries. The technical committee that developed oBIX – a part of the 
OASIS organization -  included the Tridium company as well as the software-IT companies IBM and 
Cisco. We will see this cross-industry collaboration become more common, especially as corporations 
with national building portfolios are starting to realize the benefits of having multiple enterprise 
applications, including BAS and Energy Management Information System (EMIS) functionality, converge 
within a fully integrated Business Intelligence (BI) solution. 

The latest step toward interoperability occurred in 2009 when Tridium created an open-source platform 
called Sedona “to speed the development of smart, networked devices” (Frank 2011). Under its open-
source license, the source code is publicly available and can be utilized by any company. Much like 
other open-source software (OSS) initiatives, Sedona has an open-source community where non-
affiliated developers collaborate to augment the platform with new features such as libraries of pre-
developed code for different building system applications. 

In the following sections, we delve further into how this BAS to software-IT industry collaboration 
will occur within each IoT segment. In some cases, our industry won’t necessarily collaborate but 
rather ‘piggy back’ on the software-IT industries, adopting its best practices. We demonstrate that this 
collaboration has a common narrative; how the IoT uses simple smarts to empower many different 
stakeholders. 

INTEROPERABILITY
We perceive the interoperability segment of the IoT Ecosystem to be the most positive disruptor 
to our industry. Interoperability fosters three types of communication: (1) from BAS platforms 
to a myriad of third-party devices and sensors, (2) between BAS platforms and (3) from BAS 
platforms to other applications such as enterprise and Smart Grid solutions. The software-IT 
industries demonstrated that, interoperability does not compromise a company’s market share. 
In fact, when properly implemented by including APIs and Software Development Kits (SDK), 
companies can realize greater market penetration because third-party developers are continually 

“BEING AN EARLY 
ADOPTER OF THE 
IoT MOVEMENT, 
WE ARE EXCITED 
TO BE A PART OF 
THIS DISRUPTION 
TO OUR BUILDING 
AUTOMATION 
INDUSTRY.” 
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adding features to their products. 

So what is an API? They are simply sets of requirements governing how software applications can 
communicate and move information between one another. They sit on your computer, enabling 
you to cut and paste from a non-Microsoft program into an Excel spreadsheet, for example. And 
on the web, APIs are immensely important. They make 
it possible for complex services like Google Maps to 
let other applications “piggy-back” on their offerings. 
For instance, the Google Maps API lets the website 
Yelp map locations without having to build their own 
mapping tool. 

To be clear, APIs do not mean open-source. They 
only “expose” the salient functionality of a program, 
not the source code. Compared to the software-IT 
industries, we rarely hear the term “piggy-back” in 
the BAS industry. But the IoT Ecosystem looks to 
change that. APIs enable third-party developers to 
augment a vendor’s proprietary control platform. 
This is particularly relevant with the rapid growth 
of EMIS. EMIS platforms use APIs to communicate 
with BAS platforms to improve data analytics such 
as sophisticated automated fault detection and 
diagnostics (AFDD).  

Yet interoperability is not driven solely by APIs. 
Another key component are Software Development 
Kits (SDK). SDKs are programming packages that enable a developer to create applications for a 
software platform, or in our case, a controls platform. SDKs typically include one or more APIs, 
programming tools, libraries, documentation and plenty of examples. Prominent ones in the 
software-IT industries are the Java SDK for Android applications or the .NET SDK for Microsoft 
Windows applications. For smaller, more specific functionality, equipment manufacturers provide 
Driver Development Kits (DDK) for connecting to specific hardware devices. In either case, SDKs 
and DDKs accelerate OEMs and third-party developers to go from ideation to implementation, 
continuously adding features and greater interoperability to existing BAS platforms. 

At the device and sensor level – also known as the network’s ‘edge’ - the IoT Ecosystem captures two 
important segments: (1) Discovery & Identification and (2) Connectivity. Discovery & Identification for 
our industry means the ability for third-party devices and sensors to be discovered by a BAS network, 
identify themselves, and enable configuration. Compared to the current, manually-intensive process of 
connecting third-party equipment to a proprietary BAS using an open protocol (BACnet or LonWorks), 
the IoT’s Discovery & Identification process will be intuitive and more automated. In fact, from the 
end-user’s perspective, automating this segment as much as possible is crucial for fostering a ‘plug-
and-play’ experience. This is particularly important because most of these IoT devices and sensors will 
be headless such that they lack screens, buttons or any feature that would enable a user to have direct 
interaction. 

Some home IoT devices are pushing the envelope on what a ‘plug-and-play’ experience means and 
what consumers will start to expect in IoT devices. For example, the Amazon FireTV Stick comes pre-
configured based on a user’s Amazon Prime account. Therefore, once connected to a home’s WiFi 
network, the user can immediately start using their content without further configuration - a great 
example of the interoperability with CRM data to enhances the customer’s ‘simple smarts’ experience.

CONNECTIVITY AND DISCOVERY & IDENTIFICATION

“APIs ONLY 
‘EXPOSE’ 
THE SALIENT 
FUNCTIONALITY 
OF A PROGRAM, 
NOT THE 
SOURCE CODE.”
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Connectivity, the second IoT segment at the device and sensor level, starts between the ‘edge’ device 
(or sensor) and the building’s local area network (LAN). The data then tunnels through the LAN’s 
firewall, through the Internet, and ultimately to a company’s own server or a hosted cloud server. For 
BAS applications, the connection between the building and the server can occur through the building’s 
Internet Service Provider (ISP) or, since it can be more secure, through a cellular network. 

The IoT Ecosystem has been fostering greater adoption of wireless personal area networks (WPAN) 
that fall under the IEEE 802 standards because they eliminate the need to run communication wiring 
and in some cases, even wiring for power. This flexibility is especially important in the retrofit and 
tenant improvement markets. There are multiple wireless protocols being used in the commercial 
space including WiFi, ZigBee, and EnOcean. We have started to see Bluetooth entering the commercial 
BAS market for applications requiring small data transfer rates. For residential BAS platforms, other 
protocols like Z-Wave are making inroads.

The information from IoT devices and sensors is valueless unless it is readily available and 
processed in a way that fosters action by decision makers. Building data is typically stored within a 
BAS platform’s proprietary database application. Unfortunately BAS platforms have focused their 
efforts on developing the control functionality which becomes quickly evident as end-users – the 
decision makers – find it hard enough to access their data, let alone digest the data to gain greater 
insight. In short, BAS providers have not put a large focus on creating an engaging experience 
between stakeholders and the data, compared to say our smart phones. Consequently, many 
companies collecting information from their BAS are not leveraging it to make business decisions. 
The IoT’s Cloud Computing segment will help tackle this challenge. 

Cloud Computing is simply the delivery of hosted services over the Internet. These services can be 
broken down into three categories: Infrastructure as a Service (IaaS), Platform as a Service (PaaS) 
and Software as Service (SaaS). 

• IaaS provides virtual computing resources over the Internet, in lieu of a company having to 
purchase the hardware and software to build their own servers. 

• SaaS is a way to distribute software applications and services over the Internet like Microsoft 
Office 365 or Salesforce.com. 

• We wanted to describe PaaS last because it is somewhat obscure compared to the other 
two categories. PaaS delivers hardware and software tools as a service, typically used by 
software companies for building applications. PaaS does not require a company to build 
a virtual server from the ground up as in the IaaS case. Instead PaaS supports all the 
underlying computing and software letting the customer just focus on their application 
development. Apprenda is a good example of a PaaS provider. 

The cloud category that applies to our industry really depends on the application. IaaS is the most 
applicable for BAS providers who want to host their clients’ data on cloud servers provided by 
companies like Amazon Web Services, Microsoft Azure and Google Compute Engine. IaaS enables 
BAS companies to scale up quickly as their client-base’s data demands increase without having to 
build and maintain servers in-house. IaaS provides another benefit by taking system maintenance, 
backup and resiliency planning off the hands of the BAS companies. 

Yet BAS providers may then turn around and offer a SaaS solution to their customers such that 
building owners pay a monthly fee to have access to their data and data analytic dashboards. 
It gets complicated real quick. What we need to take away is that cloud solutions alleviate the 
burden for BAS providers and end customers alike, letting our industry focus on what is really 
important, gaining insight from the data.

CLOUD COMPUTING
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OPEN-SOURCE COMMUNITIES
Another powerful instrument that we can adopt from the software-IT industries are Open-Source 
Communities. With the rise of the Internet, open-source software (OSS) became mainstream and 
proved itself to be crucial for fostering innovation through collaboration. 

While OSS makes its source code available to third-
parties to do one or all of the following - study, 
change and distribute - depending on the type of 
open-source license2, companies can still profit within 
this framework. The open-source operating system, 
LINUX, provides a great example in which for-profit 
companies like Dell, IBM, and Hewlett-Packard use 
and sell LINUX on their data center hardware while 
other companies like Red Hat and SUSE sell their own 
software versions of LINUX. 

One great example of OSS in our industry is the 
Sedona platform. The Tridium company started the 
Sedona open-source community because they can 
both brand themselves as a global leader in open 
platforms as well as leverage the development from 
this community for their own products and services. 
Like so many other open-source communities, 
Sedona improves Tridium’s visibility and therefore 
market share in the long term.

We do not envision the BAS industry adopting the 
open-source concept as feverously as the software-IT industries due to its strong proprietary culture. 
Yet the IoT Ecosystem’s nurturing of Open-Source Communities where non-affiliated developers 
can collaborate on innovating in the building automation space will be very powerful. In fact, the 
Department of Energy’s Building Technology Office is funding the development of an open-source 
building controls platform called VOLTTRONTM3. Open-Source Communities like VOLTTRON empower 
a multitude of developers from for-profit companies, universities, research organizations and 
government laboratories to have their voices heard by innovating together. 

A lot of research and development in building automation sits idle, collecting dust until a BAS company 
possibly stumbles across it and decides to implement it or some part of it. The IoT Ecosystem looks to 
change this paradigm by promoting a forum where this research and development (R&D) has greater 
exposure and is integrated faster into commercial hardened products.

“OPEN-SOURCE 
SOFTWARE BECAME 
MAINSTREAM AND 
PROVED ITSELF 
TO BE CRUCIAL 
FOR FOSTERING 
INNOVATION 
THROUGH 
COLLABORATION.“

2  https://opensource.org/licenses
3  http://transactionalnetwork.pnnl.gov/volttron.stm

Beyond data capture and storage, the IaaS framework empowers BAS companies and their clients 
to process the data as well. IaaS providers enable users to create virtual machines with the 
necessary applications to quickly query the data and prepare it for consumption by the end-user. 
Data processing using Cloud Computing will typically be faster than on a company’s own server. 
Additionally, cloud providers are starting to integrate unified-APIs within their offerings. Just 
like individual APIs, discussed previously, unified-APIs look to connect software applications in a 
streamlined fashion. Unified APIs integrate multiple APIs into a single interface and therefore do 
a lot of work for developers. In conclusion, Cloud Computing is about scalability for data capture 
and storage, exceptional data processing speeds and fostering greater interoperability between 
software applications. 
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The security techniques and instruments developed by the software-IT industries are applicable to our 
industry, especially as we adopt the IoT Ecosystem. In other words, we do not envision our industry 
innovating much in the security space. Rather, the IoT Ecosystem empowers us to leverage the latest-
and-greatest security deployed by the software-IT industries. 

There are several best-practices that should be implemented across all levels of the network. We break 
up the network into three segments: (1) the building’s local network, (2) communication between the 
building and the server (or hosted cloud) over the Internet, and (3) the server’s network. The following 
paragraphs summarize the different security measures for each of these segments. 

One of the best security practices for the building’s local network – or local area network (LAN) - is 
segregating the BAS’s network traffic to its own ‘virtual LAN’ (VLAN). While the VLAN uses the same 
hardware in the building (e.g., routers, switches, etc.), it is partitioned and isolated. This prevents any 
unauthorized access between the BAS and other data traffic on the network. For a ‘wireless LAN’ (WLAN), 
the security is based on the latest procedures enforced by the respective alliance. For example, the WiFi 
Alliance currently requires all WiFi certified devices to meet their latest security protocol, WPA2, which 
became available in 2004. Similarly, the ZigBee and EnOcean Alliances actively develop and enforce their 

own security protocols. The strength of these Alliances 
are essential for sustaining wireless security long-term. 
Finally, one last security measure at the LAN level that 
is often overlooked is the physical safeguarding of the 
network equipment. The hardware, such as the routers and 
switches, should be under lock and key. 

The communication between the building’s LAN and the 
server (or hosted cloud) should be over a Virtual Private 
Network (VPN). VPNs establish a secure communication 
across the Internet using encryption. There are two main 
ways to implement a VPN. The first is establishing a private 
network over the public Internet. In this instance, the 
building’s LAN and server use ‘keys’ to encrypt and then 
decrypt the data. Even if a hacker were to intercept the 
signal, without the ‘key’, it would take a significant amount 
of experience, computing power and time to decrypt 
the information. We would like to say that it would be 
impossible to decrypt the data without the key but nothing 
is certain in the security space. For the second VPN type, 
the cellular carrier or Internet service provider can provide 
a private channel by segmenting a VLAN on their systems. 
Similar to the VLAN on a local network, this VLAN partitions 
and isolates the data traffic between the building’s LAN and 
the server. 

The third network segment at the server level is secured through two fundamental strategies. The first 
is ensuring up-to-date software patching to keep up with the latest vulnerabilities. For hosted-servers, 
this patching is taken care of by the IaaS provider. Yet it is up to the company to ensure they are using 
the latest revisions of operating systems and build versions of network equipment. A best practice is 
to maintain audit and change logs to ensure everything is up-to-date. The second strategy is enforcing 
strong authentication practices. The access rights of users, both in-house and customers, should be well 
thought out from the frequency of mandatory password resets to creating tranches of security levels 
within the server, dictating who gets access to what.

“THE IoT 
ECOSYSTEM 
EMPOWERS US 
TO LEVERAGE 
THE LATEST-
AND-GREATEST 
SECURITY 
PRACTICES FROM 
THE SOFTWARE-
IT INDUSTRIES.“

SECURITY
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While these are current best-practices, our industry needs to collaborate with the software-IT industries 
to ensure we are utilizing the latest-and-greatest security measures. We have already started to see 
smart devices by BAS companies get chastised by software-IT companies for unnecessarily poor network 
security practices. For example, a WiFi thermostat which violated a basic security practice, left the device 
open such that an attacker could achieve access to not just the thermostat but potentially other devices 
on the building’s network4. In the rush to get IoT products to market, our industry must be steadfast in 
integrating security best-practices.

Arguably, the most important IoT segment is the user interface (UI) because it is the front end to the 
entire Ecosystem. For BAS applications to achieve a successful IoT experience, a UI must achieve three 
fundamentals. Before we dive in, we need to compare the current BAS end-user experience with that 
of other IoT devices. Stated in the beginning of the whitepaper, the success of the iPhone was engaging 
users through a smart and simple interface. Yet today’s BAS interfaces are complex and cumbersome. 
As the IoT Ecosystem continues to disrupt our industry, we will see some BAS companies create user 
interfaces that are fun and exciting. Unfortunately there will still be many that slap a quick front-end on 
their platform like usual. End users like building owners, energy managers and building occupants need 
to demand better UI from their BAS providers, leveraging their experience with other IoT devices like 
smart phones that achieve the following fundamentals.

First, as we reiterate here again and again, it must 
keep the smarts simple. The interactive experience 
should be engaging for both non-tech and tech 
users alike. One of the key drivers of the IoT 
Ecosystem is that it empowers a broad spectrum 
of stakeholders. On one side of the spectrum, 
energy managers must be able to quickly digest 
high level information across their entire portfolio 
such as high priority faults across all the buildings 
under their supervision. On the other side, service 
technicians must be able to dial down from that 
portfolio view to the alarms on individual systems 
to empower them to troubleshoot. A UI that can 
cater to all these use-cases is extremely power. 

The second fundamental is bundling web-based control and automation alongside the data analytics. 
Within the same UI environment, the IoT Ecosystem must close the loop where both tech and non-tech 
users can digest the information and then quickly take action based on their new insights. This could be 
recognizing a fan belt that is about to break on a HVAC system and remotely shutting the unit down until 
a service technician can fix it. Or recognizing that building occupants are overriding the lighting control 
at night and immediately sending a text to the store manager making them aware of the issue with a log 
when that text was sent for future validation. In turn, the store manager can log notes into the same UI 
regarding their actions taken. The UI acts as a central hub becoming both an information repository and 
control platform. 

The third fundamental is empowering stakeholders to break down silos and collaborate together. The 
UI must be configured to foster interaction between stakeholders. Energy managers can work with 
service technicians to proactively manage equipment. Equipment manufacturers can store information 
regarding their customers into their CRM enterprise solution as the customers interact with the UI. This 
same information can be used to pre-configure the software on replacement equipment sent to that 
customer’s site or update that user’s firmware on existing equipment. The UI provides a gateway to 
establish entirely new relationships that may move our industry toward more service based business 
models.

INSIGHTFUL USER INTERFACES

4   http://www.pcworld.com/article/3031218/security/flaws-in-trane-thermostats-under-
score-iot-security-risks-cisco-says.html

Figure 2. The Transformative Wave eIQ Platform 
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MEETING A CHANGING MARKET

INDUSTRY LEADERS

Our industry is rapidly changing because we want to, we need to, and we are required to. Market 
forces are demanding greater interoperability, plug-and-play experiences, insightful data analytics 
and web-based control. The BAS industry wants to meet those demands because innovation is 
exciting, especially as we envision the future of Smart Buildings and how they play a crucial role in the 
Smart Grid. By the same token, we need to adapt or otherwise lose market share. Finally, regulatory 
mandates from federal, state and local governments as well as corporate goals are requiring us to 
meet aggressive energy efficiency and renewable energy targets. Our landscape is changing and the IoT 
Ecosystem is a powerful engine to help us meet these demanding market forces.

As with any significant change in an industry, there are leaders and laggards. And, not surprisingly, 
for the BAS industry, “change is likely to start with the small companies and new market entrants 
who have little to lose and something to gain by being more ‘open’.” (Sinclair 2011) In the 1990’s, 
the large incumbent BAS providers adopted LonWorks and BACnet open protocols because the 
market demanded greater interoperability between control platforms and third-party devices. 

Then, in the early 2000’s, Tridium helped begin the IoT movement with the Niagara framework 
which was an IP-based control platform using the popular JAVA programming language, not the 
proprietary control languages used by the other BAS companies. Tridium’s standardization around 
the IP was powerful. “The elegance of IP is that it defines a common interface between application 
protocols and the heterogeneous networking technologies used to transmit those protocols. This model 
allows the Internet to be enhanced gracefully.”  (Tridium 2009) Tridium then started the open-source 
Sedona platform to increase the development for building network embedded devices for BAS 
applications. 

Within the past few years, the DOE has 
funded the development of the open-
source, open architecture platform called 
VOLTTRON . It leverages the IoT Ecosystem 
to improve building energy efficiency using 
greater operational transparency, AFDD and 
advanced automation. Yet VOLTTRON looks 
at the IoT from a larger picture, going beyond 
individual buildings and encompassing Smart 
Grid capabilities where buildings can be 
active participants in the utility infrastructure 
(e.g. energy bidding and ancillary services) to 
access additional revenue streams

The market leaders in the IoT Ecosystem, 
regardless of size, are active participants 
in these open-source communities that 
move us away from our proprietary past. 
BAS providers will establish entirely new 
relationships with customers and third-party 
developers, competing with each other over 
who can adopt the IoT Ecosystem to provide 
the best ‘simple smarts’. Bottom line, the 

“AS WE HAVE FOUND FROM 
OUR OWN EXPERIENCE WITH AN 
IoT TECHNOLOGY WITHIN THE 
BUILDING AUTOMATION SPACE, 
AT THE END OF THE DAY THE IoT 
IS ABOUT EMPOWERMENT. IoT 
TECHNOLOGIES, WHEN FOCUSED 
ON THE USER EXPERIENCE AND 
SECURITY, EMPOWER A WIDE RANGE 
OF STAKEHOLDERS FROM BUILDING 
OWNERS TO ENERGY MANAGERS 
TO SERVICE TECHNICIANS. THIS 
EMPOWERMENT IS ABOUT 
HAVING ACCESS TO THE DETAILED 
DATA DISPLAYED IN A WAY THAT 
FOSTERS INFORMED, ACTIONABLE 
DECISIONS.” 

5   http://transactionalnetwork.pnnl.gov/
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companies that will be successful will be those that focus on how to empower a broad spectrum 
of stakeholders from the building owners to the energy managers to the service technicians to the 
building occupants.

ABOUT TRANSFORMATIVE WAVE
Transformative Wave is a leading energy efficiency innovator in HVAC retrofit and building automation 
solutions, developing and bringing to market a growing line of game-changing technologies that are 
transforming the commercial building energy landscape.                                                                                               

Validated by the Department of Energy to save an average of 57% in energy savings, Transformative 
Wave's CATALYST is a complete HVAC energy efficiency upgrade and retrofit kit that converts RTUs 
into smart machines. More than just a variable frequency drive, the CATALYST delivers advanced 
economization and demand controlled ventilation capabilities, while also making RTUs Smart Grid and 
Demand Response enabled assets.

The CATALYST provides live interaction via the eIQ Platform, a completely wireless solution that allows 
real-time monitoring and building automation control over the Internet, along with advanced fault 
detection diagnostics and troubleshooting capabilities, remote notifications and performance reporting. 

For more information on our revolutionary products, including the CATALYST and eIQ Platform, visit 
www.transformativewave.com.
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