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2 Creating a New Deal for Buildings CABA

ABOUT CABA

The Continental Automated Buildings Association (CABA) is an international
not-for-profit industry association, founded in 1988, and dedicated to the
advancement of intelligent home and intelligent building technologies. The
organization is supported by an international membership of over 365
organizations involved in the design, manufacture, installation and retailing of
products relating to “Internet of Things, M2M, home automation and
intelligent buildings”. Public organizations, including utilities and government
are also members. CABA's mandate includes providing its members with
networking and market research opportunities. CABA also encourages the
development of industry standards and protocols, and leads cross-industry
initiatives. CABA's collaborative research scope evolved and expanded into the
CABA Research Program, which is directed by the CABA Board of Directors.
The CABA Research Program's scope includes white papers and multi-client
market research in both the Intelligent Buildings and Connected Home
sectors. www.caba.org

ABOUT CABA'S INTELLIGENT BUILDINGS COUNCIL (IBC)

The CABA Intelligent Buildings Council works to strengthen the large building
automation industry through innovative technology-driven research projects.
The Council was established in 2001 by CABA to specifically review
opportunities, take strategic action and monitor initiatives that relate to
integrated systems and automation in the large building sector. The Council's
projects promote the next generation of intelligent building technologies and
incorporate a holistic approach that optimizes building performance and
savings. www.caba.org/ibc

DISCLAIMER

This white paper was developed and published by CABA for the industry with
permission from the authors. CABA expresses its appreciation to the authors
and contributors for making this white paper available to be included as part
of CABA’'s Members Library and CABA's Public Library. CABA, nor any other
person acting on their behalf of CABA assumes any liability with respect to:
the use of, or for damages resulting from the use of, any information,
equipment, product, method or process disclosed in this white paper.

This CABA White Paper and other industry research reports can be found in
CABA’s Members Library and CABA'’s Public Library at: www.caba.org. This
information is also keyword searchable. Contact the CABA office if you do not
have the passwords to access this material by email caba@caba.org or phone
888.798.CABA [2222] or 613.686.1814 (x228). CABA encourages you to share this
white paper with others in your organization and the industry. Permission is
not required from CABA to share this white paper, as long as proper
acknowledgment is provided to CABA.
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6 Creating a New Deal for Buildings CABA

FOREWORD

The Building Automaion System (BAS) industry is made up of many passionate individuals

working for large multinational companies as well as technologgtart-ups. These

manufacturers are supported bylocal providers and technologyfocused groups,

committees, systems integratos, consultants, specialists, media, and bloggers. The past

decades have brought about dramatic developments in technology, business practices, and
approaches. Today, the industry is grappling with impending disruption brought about by

information technoloCUh OPAAEZAZEAAI 1 U OEA OAECEOAI EUAOQEI 1
the Internet of Things(loT).

In mid-2017, some industry thought leaders saw the need toitiate a conversation about

how best the industry should adapto the age of data. ltstartd A O AT T 11 ET A Al T C
$AAT Al O wwd.BdwdeEl bl@)OThis blog became the inspiration for this white

paper created under the auspices and guidance Gbntinental Automated Buildings

Association (CABA, the industry body that lies at the center oBASdiscussion, education,

and advancement.

The New Deal is not promoting any specific technology or company, nor is it a new
association or other entity. The New Deal is designed to encourage dial@egpn how the
BAS industry caradvanceand deliver significantly better value to customersncluding
building owners, facility managersand society at large. All will benefit from the best
possible indoor environment and energy performance of their buildings.

Disaussing disruptive forces can be both invigorating and uncomfortable. Many CABA
memberswill be excited by the New Deal, while others will see it as unnecessary and
counter to their current business priorities. A better way to view disruption is that it is
inescapable Acknowledging and discussing responses to disruption imuch better than the
inevitable external disruption from entities less able to fulfill the needs of building owners,
operators, and managers.

The authors hope that this paper lays out thbackground, issues, tenets, driving forceand
possible responsedor the industry. The authors know that they are not omniscient and
seek input from all in the industry to further the mission of the New Deal.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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1. EXECUTIVE SUMMARY

Buildings today are muchmore than the shelter they provided in the 20th century.
Buildings have become centers of productivity, places of learning, art and entertainment,
and gathering places for our increasingly urban life. Innovation in architecture,
construction techniques, ad building materials are changing how we creatand operate
these physical structures.

The occupants of these buildingave humansgare evolving our use of digital technology.
Internet-delivered products and services are making our lives easi, more produdive, and
more enjoyable. Enterprises are also profiting from the increase in productivity through
online tools such as Enterprise Resource Plannif@g&RB), Building Information Modeling
(BIM), and Customer Relationship ManagemertCRM), as well as innovatons such as
supply chain, social media, and-€ommerce.

Thefocusl T A OA AéDedbis dkeydnissing part of this picture. We believe that the
relationship between building owners and building vendors is currently broken, especially
in the area of tow building automation systems and rapidly multiplying 10T devices are
used to improve the value and utility of facilities. We believe that by enhancing this
relationship, both enterprises and people who occupy buildingsill reap significant
benefits.

We are not naive about the complexities of building a modern facility. The approaches we
propose accept the realities of thenew construction and retrofit processes, and provide a
path to improve them, especially in the area of operating the buildinfjom construction
until demolition .

We believe thatis © OEIT A &£ O OAT AT 00 AT A T x1 A0OO Oi OAEA
and construction process enable owners and occupants to benefit from the type of

technology, products and services that can unlock théull potential of buildings for the

21st century and beyond.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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2. INTRODUCTIONS

2.1 Building Automation - From DDC to loT

From the late 198Gs, building owners, the building controls industry and futurists have
espoused the dream of intelligent buildings, antipating Qetsonlikeobuildings. When
buildings are smart enough to adaptlynamically to the desires of occupantgproviding
them with an environment good for their health, productivity, and enjoymentzwhile
simultaneously meeting theregulatory community and business needs of the owners, we
will have arrived.

The first wave of information technology in the late 20th century helped propel the
industry toward the goal of an intelligent building Digital controllers started to be attached
to mechanical equipmat that had predominantly remained unchanged for decades. Data
networks began to connect devices together, enabling the earliest inkling of a system
engineered approach to buildings, made up of a vast array of sensors, logic controllers,
mechanical equipmat, user interfaces, actuatorsand other ancillary products. Early
adopters saw benefits of these fledgling solutions, while innovators pushed the envelope.
Technology groups started to discuss opespecifications andstandards, and major
equipment vendors grappled with the challenge of staying ahead.

The dramatic explosion of technology in the recent decade, driven by the consumer
Internet, is providing a wake-up call for the buildings industry. In our daily lives, we carry
smartphones that allow us to td to anyone on the planet via voice or video! We can
summon any music we desire, watch any TV channel, purchase any item we want, keep
track of our health, and communicate with our social networks in ways that were
unforeseen just a few years ago. Perhapsost relevant, we can also control the equipment
and systems in our homes. On the supply side, businesses have an unprecedented view of
their consumers through the massive trove of big data we leave as bread crumbs along our
daily digital journey. The Internet of Things (loT) is taking us further into this digitally-
enabled world; the number of smart devices is predicted to overtake the number of
humans in short order. Smart refrigerators, toasters, toothbrushes, transportatiarand

other innovative devices are starting to make the Jetsons look quite real, at home anyway!

2.2 Hot and cold calls!

And yet, when we look at buildings, we see a different picture. If you ask facility managers

what issue they have to deal with on a daily basis, many woulds& ADA AT 1 A AAl 1 Oh
occupants uncomfortable with the temperature of their indoor environment. Such calls are

like aconsumer needing to call Spotify or Pandora when their music is too loud or too soft;

itd O Al AAOIT U AAOOOA8 ! 1 A daEdnikchnAitidn bf thdilO OET AOGOA O
Operating Expenditures (OPEX)on facilities have little visibility on the comfort and

productivity of employees occupying their buildings, nor on how the performance of their

retail properties is contributing to or is a detiment to sales, nor on the waste of energy and

other valuable resources, nor the risks of exposure to regulatory noncompliance.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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9 Creating a New Deal for Buildings CABA

So, the question is why? Since the same technology used by the consumer tech market is
also available to buildings, why is it 8 hard to make buildings truly intelligent and realize
the immense value to owners and occupants? To try to answer this question, we need to
understand how buildings are built, and the relationship between building owners and the
building system vendors.

2.3 Building a building

Unlike buying a consumer product like a phone or a cgpJanning and constructinga

building is a major endeavor. The first thing to note is that buildings last a long time,

typically decades. This fact alone makes the economics afildings complex. There are

financing entities, theowned O T AAAOh OAT AT 006 ,#ddgdigmandh OAEOO
replacements over the years, and the many breks and third parties involvedduring

buildingd © 1 EAAOEITI A O1T AT 1 OE Atfer@ are ardhited@stadd AT T OOOOAOE
consultants to design the building, contractors, and subcontractors to construct it,

governments, safetyand other regulatory officials ensuring the buildingd © AAEAOAT AA Ol
codes We also need to consider energy and utility sufliprs, elevators,Heating Ventilation

and Air Conditioning (HVAQ, security, lighting and specialized equipment for the business,

such as laboratory or manufacturing plant assets.

The building automation system(BAS)is installed and overlaid atop the mehanical
systems installed in buildings. The primary function of the automation system is to make
these mechanical systems work individually and in concert to ensure that the building
works effectively. The introduction of LED lighting and the digitalizatio of lighting control
systems add additional optimization dimensiors to the interoperability potential of the
BAS.

The building system is typically installed when the building is built or undergoing major
renovations and is usually paid for as part of theonstruction project. The cost of the
automation system is not large compared to the total building cost, typically low single
digit percentage, though we would argue that automation punches above its weight when
the full benefits are realized.

The guestbn to ponder is the motivation of the owner and builder in their selection of the
building system. Is this selection the best for them or the many occupants over the
decades? This is further impacted by the time cycle of the procegsany owners have not
had the opportunity to learn how these technologies can benefit them by making their
building more attractive, efficient, and of greater value. Historically they have looked to
consulting engineers to assess and recommend technologies. But are those orgations
equipped to assess this new wave of digital technologies?

There is a move by many in the industry, to bring the design of BAS much earlier in the
building process, during the design phase. The argument is that doing so would enable the
full value of BAS to be realized in a more holistic way, as a key part of the building. The
New Deabwelcomes this trend.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I||||||\I|-. CABA
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3. VENDORS VS. OWNERS!

3.1 Partners or combatants?

t6 & AAOU OT OEI Bl Uwhkn tgihgho uc@verAne prébEMsin thE A A 6
buyer-seller relationship, but the truth is much more complicated. The dynamics behind
this relationship have evolvedon both sidesfor decades if not centuries.

On the building owner side, the issues have evolved significantly. Buildings a century ago
were muchsimpler in purpose, construction and financing. Steady technological
advancements have changed the mechanical equipment used and how we humans control
the indoor environment. Manually opening and closing windows, switching lights on and
off, as well as manally adjusting any heating or cooling was the norm less than 40 years
ago. Many buildings did not have air conditioning as they were built with a good thermal
mass and had operable windows and fans. That sounds like a long time ago in technology
terms, butin building termsitisonyOUAOOAOAAU6 h AAAOET ¢ ET 1 ETA
buildings from those days are still around today. Early building automation additions to
these older buildings and tle HVAC equipment were not well designed or installed. Also,
many energy saving claims were not achieved for various reasons.

The longevity of buildings is a major factor in the current desigiouild cycle. The significant

finances required to construct a building makes those who build them very risk averse.

Builders focus a great deal of attention on the physical look in the construction of buildings,
sincethatd © OEA 11 00 1T AOEI OO AOOOEAOOA OEAO xEI1l O
owners, theautomation systems within a building are not seen as critical to the sgess of

the facility. These differences in focus are evidenced today in the differing roles on the

building side; from owners to facility managers, operations, energy management,

mechanical engineeringand information technology departments.

The BAS vendr community haschallenges. 18 © AT ET AOOOOU OEAO OOAOOA
providing mechanical services that, like buildings, have a typical life of many years, though

not necessariy the decadedong life of buildings. In the 197& and 1980sthe industry

discovered electronics and digital technologies, which it slowly adopted as a way to control
mechanical systems. The march to digitization continues today, while the mechanical lkki

remain just as important.

It could be argued that the combatants extigust as muchwitfiin each of these two broad
categories asbetweenthese two groups.

3.2 Split incentives

With multiple interested parties involved in owning, operating, and occupying buildings, it
is not surprising that there are many areas of motivatio that are not aligned with others.
The most pervasive and talked about is the misalignment of interest between building
owners and occupants of the building, especially when it comes to energy management.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
2= Intelligent Buildings Council Published: January 2018 Research Program



n Creating a New Deal for Buildings CABA

The nature of energy management systems is thately are specified and financed as capital
expenditure during construction or refurbishment. The value of energy management,
however, is enjoyed not by the building owner that pays these first costs, but by occupants
therein lies the disconnect. Why would wners invest Capital Expenditures (CAPEXwhen
they do not enjoy theOperating Expenditures (OPEX) fficiency benefits? Furthermore, it is
challenging to use energy management enhancement as a basis for increased rents.

Another commonly debated disconnecis between the planning, construction and lifetime
operation of the building. Automation systems in buildings cannot be seen as an add to
the building, which is how most consider it today. Experience from successful facilities
shows that considering aubmation at the earliest design phase is critical to makg sure
the building is designed to perform in concert with automation. And designing such
systems for longterm operation is critically important to maximizing the full value of the
facility throughout its life.

3.3 User-centricity

While the vendor-owner friction is evidenced as imperfect, there is a third and more
important stakeholder that is worth noting, that is the users or occupants of buildings.
These stakeholders have a very practical relatiahip with buildings: they are the
consumers of the buildings with all of its flaws and imperfections. Users are office workers,
retail shoppers, students attending school, and residence of multise properties.

While the broad relationship between users ad their buildings differ according tothe type
of building, within a specific facility this relationship is typically very clear. For an office or
work facility, the objectives of the occupants aréo work and be productive to the benefit of
the business aterprise that employsthem. For retail, the objective is to provide shoppers
with an experience and encouragement to transact with the retailers in the facility. In this
era of pervasive mobileenabling technologies, the biggest technological disruptor to
workplaces and retail buildings may be that office workers can now opt to work
somewhere else, likea home office a café,or a sharedworkspace location, and shoppers
can transact online. With theseonvenientalternatives, buildings have to provide
experiences that entice users to come there.

The ONew Deabis all about placing focus on this category of stakeholders above and
beyond the needs of the building owners/managers and building automation system
vendors.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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4. CHALLENGES

41 Decisions, decisions!

Should the building automation system be provided by the equipment vendor of the major
plants or subsystems in the building? The argument for singieendor can be compelling
They would provide a single point of contact to ensure that everything works at
commissioning and at least for the duration of any warranties. This selection is often tied to
a service contract with the same vend@ 0 @lse would be better able to maintain the

facility? OEA OAT Ai O xi Ol A AOCOAS 4 E Erdl orGiefaged OE i

to ensure that the building is performing as it should. The idiom of th@ox guarding the
henhousedcomes to mind hereOne of the other issues is that no single vendor has best
breed solutions in all areas of building technology andspecially in the area of emerging
digital and 10T technologies.

An alternative option to singlesourcing is toassemblea team of vendors from different
disciplines: equipment, control system, maintenancend other services. This approach has
been appealng to building owners keen to encourage innovative solutions that might

bolster the creative andOAT 1 1 6 AODPAAOO kifEredsihdthe A& dof Re&E T Ch
building to their target audience. There is risk involved however; some owners accept
responsbility for managing this project team, while others hand it to a construction
management consultant and a facility manager fdsuilding operations. The relationships
amongthe various entities in this scenario can get complicated, contentioyand can resllt

in finger-pointing when conventional construction contract scenarios are used, which
ultimately will cost the building and its occupants in comfort, lost time, and money.

There are of course many other variables and business modéts how buildings can be

built. The point here is that the entities responsible for constructing and initially operating
the building are mostly concerned about their responsibilities and risks, not necessarily the
issues facing the longerm owner or occupants, who bear mosbf the cost of the facility for
years or decades hence.

4.2 There has to be a better way

These and other issues are not new, and information technology is not necessarily going to
resolve them. These questions reflect the realities of a major constructigoject such as a
building. The Wew Deabacknowledges these realities and proposes a framework to

ensure that buildings are built in a manner that enables the continuous efficient use of the
building throughout its lifetime with potential to upgrade andimprove as new technologies
become available

We believe that this vision improves the value of products and services that vendors
provide since ultimately the building will provide more value to its owners and occupants.
This proposal does, however, sigficantly undermine vendors that are not providing the

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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13 Creating a New Deal for Buildings CABA

best products and servicegsomething all building owners, managers and tenants should
celebrate.

y
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5. TENETS FOR THE “NEW DEAL”

The ONew Deabis built on three important tenets: open standards, digital twins, and
service transparency

Individually, these bring a great deal of value, buhen delivered in combination, they

provide a powerful and compelling roadmap for getting the most from today O AT A

OT 1T 00T x60 AOEI AET ¢0O8 - 1 &desighidd®linpoveth©l Uh OEAOA
relationship between vendors and owners, as well as to contribute to improving their

respective businesses.

5.1 Open Standards

Because a building is made up of many different types of equipment, functions, and
systems, the best slition for a particular building will likely be sourced from multiple
vendors. Also, by necessity, a critical element of building systems is how these devices
communicate with each other. The answer to this interoperability problem is standards
specified through an open and public processSuch standards would enable
interconnecting building componentsinto systems that arereliable andflexible enough to
engineer thefunctions required by clients. The process of developing standards is ¢ in a
public committee, and the resulting standards are operfior adoption by any company.
AEAOAE OAh xA OOA OEA PEOAOA OI PAT OOAT AAOAOGSG
over specifications maintained by private companie®ecause standard help promote
interoperability .

30AT AAOAO AOA OPAAEEEAAOEIT O AAOGAIT T PAA AU Al
$AOGAITTPEI C / OCAT EUAOQET T 06 3$/ 0  FOAnkeiicanE UAA 1
National Standards Institute (ANSI) and Standards Council of Canada (SCC) autte

North American SDOs and set requirements for a transparent process. SDOs establish

committees that are open to any expert who may propose, debate, and vote on standards.
International standards require multiple ballots by a supermajority of voting nations,

where each country has one voteéNational and international standards are published and

available to all implementers without discriminatory fees.

To be effective in buildings, interoperability standards need to address three critical areas.

The first is ubiquitous connectivity allowing easy mixing of products from different

manufacturers on a single network. Secondly, because a building system is a living entity

that can change oven decadeslong lifetime, automatic discovery of devices on the

network is necessary. Lastly, because building systems designed and installed by different
engineers areincreasingly complex, a common semantic lexicon is required. If the data

from devicesare to be made useful by any analytics tools,GtO A OE O EaAnArkup OT EAOA
language for describing the features, capabilitieend meaning of all of the components that

is industry-standard and easy to understand.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
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15 Creating a New Deal for Buildings CABA

On ubiquitous connectivity, the future is clearly IRrcentric since we have seen so much
expertise and succes of this technology in the broader Information Technology sector,
specifically the Internet. IP isoften the communication protocol of choice for the Internet of
Things (10T), with significant investment being made in wired and wireless technologies
capale of solving all known network needs.IP network have challenges in meeting the
timing requirements, relatively low-complexity, and cost targetof many BAS components.

Until IP networks become truly ubiquitousand applicable to 10T devicesmany flavorsof
serial control networks that exist today will continue to dominate many of the devices
installed for years to come. Standardspecialized for BASuch as BACnet, Modbus, LON,
oBIX, DALI, KNX, EnOcegand others have significant momentunwith available products,
installationsin many buildings, and support from a large pool ofengineering expertise.
Many of these systems have Heentric routers (using IP networks to route serial data
packets), use gateways that exist in the market today, oise P to cary higher level

building specific interoperable messages. Because building systems have a typically long
life, these hybrid systems will likely be seen for many years, if not decades.

There will be many non-IP devicesfor the foreseeable future for applicéions where IP is
not the best protocolfor the job. In fact, the purpose-built protocols listed above
predominate over IP. The challenge for IP is provide similar or improvedeatures ofthese
protocols practically and economically The limitations of IPare discussed in an article
from the spring 2016 CABA magaziné“omesand Buildingsentitied GWhat is the Internet
of Things®

Auto-discovery of network nodesis of great importance to building systems. The reason is
that building automation systems are spcifically engineered for each buildingwhere no
two buildings have the same BAS configurationThis is unlike complex systemssuch as
recently-designedautomobiles that have dozens of microprocessors, where the topology
and devices of one vehicle is iddital to others of the same modeBuildings are custom-
engineered systems, each designed, adjustehd re-designed by engineers over its lifeAs
a result,it is almost impossible to documentaccuratelyon paperupdates tothe equipment
system architecture and resulting network topology. The ideal way to documenteliably a
building is for the system to seHdocument itself, which is typically implemented by some
form of discovery process or a device and network management mechanism. This can only
happenwhen the discovery software has some standard way to communicaigformation
about devices, network topology and relationships amonglevices.

The third part of the standardsbasedimperative revolves around metadata. A typical
building system in a medium/arge facility will have thousands of data points, from
setpoints, status of mechanical devices, actual temperature, humidjignd other data in all
parts of the building. To enable the creation of a Digital Twi(a computer-based simulation
model) of the building (the next 0New Deabtenet, see below), there must be a clear
understanding of every data point in the system. For the analysis tools and analytics
systems to make use of a datapoint that may have a value of 86, the datapoint must
describe the unt being used, the context of the value and relationship with other data

Ey ri CABA _ © Continental Automated Buildings Association 2018 .-|I||||||\I|-. CABA
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points. The value of 86 in deggesF as a current room temperature being controlled by a
setpoint that is set to 72 degeesF is clearly problematic, while a value of 86 in degesF &
an outside air temperature of a building in Florida is perfectly acceptable. Metadata gives
meaning to data.

The importance of standardized metadata cannot be overstated. While some current
standards provide a good starting point on this front, other metdata schemas are needed
to allow data within building systems to be made more valuable for analysis. Of particular
note is the work of ProjectHaystack.org to create a framework of tags for BAS and beyond,
as well as related and coordinated work being unefrtaken in the BACnet community. Also,
the type of facility should be considered asach islikely to have a specific dictionary
according to building functions(considerthe differencesamonga library, a pharmaceutical
laboratory, and a shopping mall Appropriate standardized metadata dictionaries for these
sectors can turn BAS, senspand 10T device data into meaningful business value.

Think of the collection of metadata as a profile where the device has selbcumentation
information that provides configuration, timing, and identification information available to
any open network management tool, ready to reproduce the device in iBigital Twin in
the cloud.

There is a great deal of work already codified or in the process of beisgecifiedin all

these areas. While the reason fodeveloping a profilemight be costdriven, for the ONew
Dealy the focus is to ensure that there is sufficient richness of data and meaning to be able
to create an analyticsbased Digital Twin.

5.2 Digital Twin

One of the attibutes of building systems is that they are each unique, even though many of
the devices that make up the system are common, standaehd available offthe-shelf.

Each system in a building is engineered specifically for that building, with requirements

that are unique to the circumstances and needs of that building, as specified by the building
owner and design team.

Implementing analytics on such a system requires a thorough understanding of this
dynamic. Many traditional analytical techniques such as psgrn recognition, machine
learning, and statistical analysis can provide value in analyzing building system operation,
but to move to the next level of intelligence requires the inclusion of modddased
techniques as well, which is a key part of theéNew Dealo.

Model-based analytics create a cloutbasedDigital Twin of the building. Digital Twins are
created automatically byexaminingthe information from the building using the standards
based infrastructure in the first tenet, including topology, contextgdata models, and
metadata. TheDigital Twin modelsthe structure of the system, which when combined with
the continuous data flow from the building allows continuousdynamic modeling of the
building in the cloud. These models can quickly identify issues vene the physical system is
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not operating correctly. As an example, if we know that the gas to the heater is on, and the
temperature after the heater is the same as the air before the heater, then something must
be wrong.

Not only do modetbased analytics dentify issuesand generate alarmsbut they can also
often determine the @ause and costof problems, and can automaticallyletermine when a
problem is fixed following corrective action. In other words, this approach not only
monitors the system, but alsamversees the resolution of issues identified, and thus
monitors and verifiesthe service performed by service providers.

Another critical value of this approach is that we can rewind the system to analyze the
building as it was operating at some past dateThis attribute is useful as a forensic tool, for
example, to investigate why the energy cost a few months back was out of the normal
range. The tool can help explore whaif scenarios as part of problemsolving complex
systemic issues.

The value of thisapproach for building owners and managers is significant, as it brings

accountability and transparency to the task of identifying and resolving issues. Equipment

vendors are held accountable for their products, and service providers are held

accountable fa their services. Issues that were not caused by equipment or programming

failures, such as a building occupans AAEAOET Oh A1 110 bl AT AEAT CA«
issues can be identified in a similar manner. When the appropriate changes are made, the

analytics engine should automatically readjust the status quo to the new circumstances, an

example of applyingmachine learning techniques.

5.3 Service Transparency

We have already established that buildings are complex entities. Building owners
(including managers and occupants) are the users of the building; they have their own
issues to deal with and typically dod have the bandwidth of expertise to manage every
aspect of how their facility is serving them. At the core of what building owners must
demand under the New Deal is transparency that the products and services they receive
are doing what they are intended to dgwhat the owners have paid for.

While the key components of the New Deal are the two technology approaches discussed
above, to truly deliver value to building owners, these technologies must be viewed as
enablers for vendors to deliver their products and services, and to do so with transparency.

This level of transparency was previously impossible to achieve, and much of the
inefficiencies ofbuildings today are arguably the result of this problem. While it is easy to

know when your HVAC equipment stops working, &8 O AEEZZEAOI O O1 ETT x OE
equipment was performing 10percentAAT T x T T 1T ET Al h AT A E Oo O 1106 |
was male to recover that lost 10percent of performance. While 10percentAT AOT 6 O OT1 OT A

like much, multiple similar issues can compond into a substantial performance
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degradation of complex mechanical systems, costing the owner significantly, from energy
usageand occupant productivity, to negative business impact.

Adherence to a standardsbased buildingwide control network, which is inherently open

minimizesavendo® O AAEI EOQOU O EEAA Allasaémbavedri@iloEBkOEA OAOL

in that vendors have taditionally used to secure additional projects and lucrative service
contracts. TheONew Deabposits that when a qualityfocused vendor offers open products
and service transparency, they will receive an increased level of business, and the loyalty of
the owners who appreciate the transparency.

Transparency also applies to the tools and information used by vendors to manage and
diagnose the BAS. If the tools are proprietary and not available for the owner or alternate
service provider, the vendor retainsthat lock on the building, forcing the owner to engage

in costly a solesourced service contract. Open procurement of both the initial building BAS
andthe future service contracts is paramount. ThéNew Deabtransparency tenet
specifically applies to theserviceability and maintainability of a facility. In other words,

does the ownerO 1 x thedbuilding or doesthe BASvendor?

This transparency is beneficial both to the vendor and the owner. The vendors can use it to
analyze the problem in the first placeand use any information gained to propose a

solution. The owner can then see the rationale of the venddrO D OT BT OAT AT A
the result of the service wok. Should the problem persist, both vendor and owner can
openly review the data and their deisions. If necessary, they can escalate the issue. Most
importantly, with the data in hand, no fingerpointing is necessary.

Service transparency is not a nicéo-have business model or a marketing slogan. One of the
reasons for the success of the consuminternet is leveraging information technology to
enable transparency. When you think of Yelp, Airbnb, TripAdvisor, Amazpor any of the
many other online services, it is transparency that contributes to the quality of products

and services that customes receive. In the New Deal, providing service transparency is a
core attribute of the successful relationship between vendors and owners.

5.4 Interlocking tenets

The three building blocks of theONew Deabare interconnected by design, each magnifying
the contribution of the others. They collectively provide a huge boost to the value of
buildings for their owners and improve the ability of vendors to increase the value of their
products and services.

OpenStandards The three attributes of standards identiled in the ONew Deab (ubiquitous
communications, open discoveryand a common semantic lexicoymre keysto enabling
buildings to reap the full benefit of todays and tomorrowd © OAAET T 11 CEAOS
makes device selection from multiple vendors @&sier, as many of the common types of
devices are now plugand-play commodities. The richness of information from these
devices uniquely enables the modébased analytics to create Digital Twins that are at the
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heart of the ONew Deaf. The widespread acceance of these standards has created, and
will continue to create, a large base of industry professionals globally, providing owners
the flexibility to choose based on attributes such as transparency of their offerings.

Digital twin: There is a great deabf hype today aboutBig Data and analytics from the
technology sector. Thedew Deabfocus on modelbased analytics (digital twin) is based
on a deep understanding ofhe needs andvalue for building systems. Modelbased
analytics can only beachievedat scale using standards criteria identified in the New Deal,
where the richness of their data and metadata is critical for the creation of the digital twin,
a core feature of theONew Deab. This form of analytics also enables the transparency we
view as esgntial. By seeing and troubleshooting the system in their digital twin, insights
that were invisible are nowmade visible so that owner and vendor engineers can analyze
and take corrective action collaboratively and openly.

Service transparency Transparency is a cornerstone of the Internetenabled services we
now take for granted in the consumer world, from Yelp, TripAdvisor, Angie O , ané 0Dy
others. With the complexity of buildings, transparency is also a compelling proposition for
buildings, but it is not possible without standards, combined with the transparency
provided by modetbased analytics monitoring of building operations. Service
transparency turns the standardsbaseddevices, coupled with the digital twin created by
the modektbased analyics, into a powerful accountability tool, holding vendors accountable
for their products and services.

Ey ri ABA _ © Continental Automated Buildings Association 2018 .-|I|||||||I|-. CABA
2= Intelligent Buildings Council Published: January 2018 Research Program



20 Creating a New Deal for Buildings CABA

6. A DAY IN THE LIFE OF A BUILDING

The ONew Deabbelieves that a usefcentric perspective of buildings is illustrative of how
we should beexamining building systems. The following is a simplified (andhypothetical)
narrative of the use-centric view.

Acme Corpis a successful 12gperson strong marketing company in a miesized city in the
American heartland. Acme has recently moved from their &built office into afive-year

old facility in a hipster part of town hoping to attract new millennial talent. Susie is a
talented graphics designer that founder Linda hired when she started Acme 10 years ago.
CFO Jarred is looking forward to a better office for thteam to flourish He brought in

Robert as a facility manager a year back to help maximize the value of their new office, built
in line with ANew Deabideals.

Creativity comes at any time for Susie, in the dead of night and weekends. In the new office,
Susie is able to use her smartphone to notify the office system that she plans to go in to do
some work. When she arrives, her studio will be at the right temperature and ready for her
regardless of outside weather conditions. This compares to the old oféavhere she would
need to spend time preparing the old studio with floor heater in the winter, or using fans

and opening windows in the summer. Susie also feels much more productive, and her
recent successesre something that CEO Linda has noticed.

Increased creativityisnd O OEA 1 1 1 U ndicedE Ma&y of ket tdak ndivAf@n are

at their desk when she arrives each morning, a far cry from her old role of unlocking the

office each morning. The new office has cleaner air, better lighting, less2C&hd other

in a number of new team members, who indicated the office environment as a key attribute

01 OEAEO AAAEOEITT O1T ETET OEAhalelhotup, whthEA AT | PA
many mentioning the work ervironment as a key factor.

CFO Jarred was originally concerned about the cost of the move to a spac@é&@ent

larger than they need, until he saw the numbers. AcrseO O O EdreR@pdrceAtkessl O

than before despite the larger space. Jarreproposed to the whole company that the money

saved should be used to further improve the workspaceA kg successwith the team, they

are now discussing how the money should be spent. Jar@dd AT OAODOE OddesA AOE AT
high-level BAS information, which g¥es him an instant look at the performance of the

office, from utility costs to the status of any issues that the building digital twin is

identifying. Lower cost, increased productivity and happy employees lets im focus on

more demanding and important financial planning activities, likeaising capital for

expansion

In the old office, facility manager Robert was forever managing hot/cold calls and manually
addressing problems raised by the team. With théNew Dedoinspired office, he has full
visibility of the systems running the office. Each morning he is presented with a list of
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issues, prioritized by their impact to operating cost and comfort of the facility. Issues
requiring the services of a vendoire basedon data that he can share with the vendor. The
service vendor in turn is able toresolve the problem quickly, show Robert the actual work
done, andverify this work with data. Robert noted that he can work collaboratively with
outside vendors, a far cryrfom the blame game he used to deal with before.

And the best thing for Robert is that CEO Linda is happy with the business performarared

CFO Jarred can now understand what he dad$e can now spend much of his time working

with Susie and other team membees to figure out how to continually improve the quality of

the environment they all share. Susie is campaignirtg changeRobertd © OEOI A AO0T 1 &.
Manager to Wellness Manager.

The above narrative portrays a simple yet powerful example of the businessd financial
benefits of efficient, intelligent buildings as a result ofNew Deabthinking. This narrative
is supported by a number of industry studies including:

1 Improving Organizational Productivity with Building Automation Systems

1 Savings and Operational Efficiencies for the Industrial/\Warehouse Environment

1 loT Smart Building Solutions Transform the Workplace
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7. BENEFITS OF A NEW DEAL

7.1 Benefits to owners

Those who have been involved in owning or operating large commercial facilities know
that the term O T x T darOb@ misleadingWe use this term loosely to denote the
stakeholders on the buying side of the BAS vendawner relationship, namely the owning,
construction, leasing, management, operatigmnd maintenance of commercial facilities.
Below are a few roles we consider more prominent for understanding thedNew Deab.

Corporate owners Corporate owners are focused on getting the most from the investment
they make in facilities and people. While the costs of the facility, energ@nd other services
are important, maximizing the productivity of their employees and other assets are their
highest priority. Under the ONew Deab, owners are informed about issues that impact their
business andare able to manage them with full transparency so they can plan their
business accordingly. ThélNew Deabis also an ideal way to assist on regulatory
compliance, especially in health, pharmaceutical, oil §as and other highly regulated
industries.

REIT (Real Estate Investment Trust)For REITs, the capital and lease value thieir
buildings are their core focus. REITs are motivated by th@New Deabto ensure that their
properties are well maintained and that tenants get the promised value from their lease.
REITs with a large and geographically diverse portfolio will benefiirom the ONew Deabas
a way to create consistency across their facilities, and to aggregate service and
maintenance to increase the profitability of their assets. ThéNew Deabalso helps with
environmental impactsand securing Green and High Performancéuilding accreditations
such as LEED, Green Globes, BOMA Best, ASHRAE SR #88ch enhance the value of
their properties.

Tenants Commercial tenants are focused on getting the most from their lease for their
business. Similar to corporate owners, tenas are keen to increase the productivity of their
operations, and especially contentment and effectiveness of their employees and, in retail
situations, the happiness and patronage of their customers. TltBlew Deabtenets also
provide transparency on issies like service and maintenance, and can significantly reduce
energy and other utility costs.

Institutional owners (government, schools, religious groups, etc.)nstitutional owners are
typically focused on their purpose and mission. They desire facilitiethat work as specified,
and that any issues are addressed as rapidly as possible. On the economic front, they need
to show restraint and costconsciousness to the community they serve. Open and standard
based products provide these owners a solid base fiéxibility to choose future vendors,

and transparency gives them visibility and accountability to their stakeholders.

Facility Managers Facility Managers (FM) are responsible for the dajo-day operation of
buildings. Thepurchase of systems conformingo standards provides FMs the flexibility to
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chooseand combineproducts and services that suit their needsvithout being locked into a
specific vendor. Modelbased analytics provide FMs a powerful tool to identify and track
issues to their satisfactory resolution, while transparencyaffords them visibility into the

A o~ oA o

vendorsd B O T aAdhdldxiaem accountable for their services. The openness of tidew
Deaballows for the use of innovative products and services as they come to market.

Onssite Engineers Engineers have the taslof monitoring and resolvingissues with their
buildings on a dayto-day basis. Their work is typically underappreciated, few people
understand what they do, and most of the interaction with occupantss fixing problems.
The New Deabprovidestools for engineers to transparently identify issues, work with
vendors, and hold them accountable to resolv@roblems and to demonstrate resultsto
building occupants and business managers relying on the facility.

7.2 Benefits to vendors

The ONew Deabfor buildings affects many vendor types involved with the production,
installation, and maintenance of building systems. While this is a broad industry, for the
New Deal we focus on the following categories of vendors, each heavily involved in the
building automation system at the core of our vision.

Large multinational equipment vendors Large vendors typically focus on scale and brand.
These companies rely on the development, production, and service of a broad range of
products across large markéregions, where ensuring customer satisfaction is key. The
principles in the New Deal provide these vendors with a tool to focus on the performance of
their products over their lifetime while being proactive and transparent in their service
offerings. These qualities, in turn, create a significant degree of loyalgmongtheir

customers. The transparency attribute also increases the value and relevance of their
brand in a competitive market.

Independent control system vendors Over the decades, small syste vendors have been
the innovative force of the building systems industry. These vendors easily adopt new
technologies, andhe adoption of standards is core to their beliefs. Partnering with model
based analytics companies can provide these system vendaignificant leverage to gain
business with ever demanding owners. Service transparency is normally a core
competence, so adapting the New Deal principles is a natural fit.

Software and technology vendorsThe significant growth of technology startups intie past
decade has created opportunities in software and Fbased companies in the building
space. It goes without saying that these companies fit right into th@&ew Deabvision:
standards, analyticsand transparency Adopting theQNew Deabideals will help these
companies position themselves in the vendo&ommunity, and present their valuable
product and service offerings to ownersvho need innovative solutions for their buildings.

Consultants and engineering firmsThere are many disciplines of condtants involved with
buildings: architects, civil engineers, structural, HVAC, securitgudio video,lighting,
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electrical, and others. The work of many of these consultanisimpacted by the quality and
effectiveness of building system in the facilityTherefore, the ONew Deabwill become a
valuable tool for them to ensure their discipline is well integrated into the broader building
automation system that touches almost all corners of the facility they contribute to.

Control contractors and system intgrators: Much of the work in installing building systems
fall on these vendors. They are typicalljocal and provide expertise in the design and
installation of real-time systems at the core of building automation. Most already have
expertise in the necesary standards as it provides them multivendor flexibility. Adapting
model-based analytics will allow them to provide additional services throughout the life of
the building. Service transparency is typically an important component of these vendors
and their relationship with the building owner and managers.

Maintenance & service providers Service providers are key to the continued functioning of
facilities, and theNew Deabholds a great deal of value for these companies. The adoption
of standards redues the variety of technologies they have to maintain, while the model
based analytics provides them with an important tool to be alerted of issues, and provide
the owner with resolution in a very transparent manner. With the New Deal, service
providers canbe proactive and resolve issues before owners are aware of them.
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8. ADDITIONAL CONSIDERATIONS

8.1 Occupant productivity and health

A common and misleading understanding of BAS is that it is puredydiscipline to control

the actual building and its systemsSince energy is a prerequisite for any form of heating or

cooling, another oftenstated reason for BAS is to manage energy. IntodayD DA O&I O AT A/
focused organizations, a better view is that the purpose of BAS is to ensure the productivity

and health ofthe occupants of the buildings.

This is best captured by a model created by JLL (Jones Lang LaSalle) commonly referred to
as the(3-30-300 ruled™. JLL observed that as a rulef-thumb, facilities face annual cost

per square foot of $3 for utilities (enegy), $30 for rent, and $300 for payroll. From this, a
target 10 percentimprovement in energy efficiency would yield a benefit of $0.30 per sq ft,
while focusing on improving the productivity of the occupants by 1@ercentwould yield a
benefit of $30 persq ft, a better return than a pure focus on energy.

The methodology to improve productivity and health vary significantly by building type. In

retail for example, tying the comfort of the environment to the buying habg of customers

can directly impact the productivity of the business. In office environments employing

millennials, there is commonly a desire to make the work environmer® £0T 6 h 01 AT AT C
the workers to remain in the office. There is also a great deal of research on the

effectiveness of larning based on thecolor temperature of lighting, and the impact of C®

levels on productivity of employees is also well understood.

It is thus important that building owners not focus on energy consumption alone, nor on
the cost of the building lease. Tére are many ways that avell-designedbuilding
automation system can improve the quality of the facility that will lead to productivity and
health benefits of occupants. This should be the goal of introducitiyew Deabinspired
buildings.

8.2 Cybersecurity

No paper about the future role of information technology in buildings is complete without a

discussion on the risks from cybersecurity. The impact of breaches to businesses is

unfortunately regular news these days, bubx EAO EO OEA O Eu(D:iE]g AOOT AEAOD/
automation systemsd on@ askDOAT U OEAOA EOI 80 1 OAE OAI OA A&
"1'3 TAOx1T OEeo

Back in the days where BAS networks were slow, proprietary and hidden, in other words
before they were connected to the IT system, there was s@ntruth to that. The worst that
could happen is hackers changing thermostat setpoints so the building gets too warm or
too cold. Maybe enough to cause discomfort, but it unlikely that a hacker would risk jail

~ ~ N 2 oA~

time for that. ThiswasOOAAOOEOU OEQUOGGE 1T AOGAOD
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But today, especially under theéNew Deabvision, integrating the building Operation
Technology (OT) with the IT network systems is practical, beneficiahnd rapidly becoming
the norm. Much of this issue falls under the relationship between IT ardT, amuch-
discussedissue by practitioners in smart buildings.

The first thing to understand is that OT, especially BAS, is mostly a discipline. It involves

creating and ensuring a comfortable and safe environment for people to use buildings.

Much of thework of OT is the expertise to heat, cool and move air around buildings, to

ensure they are illuminated correctly and that people whoshouldd © AA ET OEA AOQEI
prevented from doing so (physical security).

Intodayd O AT OAODPOE OA O hAIT depdrt@edtiornts BraAmpBran sériice @

ensure that all of the organizatio® O £01 AOET 1 & AAT OOEI EUA ET & Oi
to their needs, be it HR, finance, sales or other departments, and that they conform to an

agreed upon set of poliats, requirements and standards. TédONew Deabproposes that

same relationships should be applied for OT, namely that IT is a service being used by OT.

Of course, thisisd O A O E-lemyth Felatidridthipdespecially when we consider the

impact of cybeisecurity issues. The best results ecaonly be achieved by viewing the OTT

relationship as a partnership. It is critical that OT departments understand enough IT

issues, without needing to be experts. They need to understand that when they install or

configure a controller device connected to some HVAC equipment, that they source the

right products, that it is used in accordance to industry best practiceand that they abide

by the policies defined by the buildingowned O ) 4 AADPAOOI AT @d®eHREEO EO
OOAAEL ETT xET ¢ @eaAddeate @ 9SB merhotickiof e@pldye files on a

cafeteria table.

On the other hand, IT departments need to understand that OT systems often have very
specific needs that are typically differenfrom other IT system users. OT networks often
have specific bandwidth or latency requirements, and the availability of systems is often
critical to the operation of the organization. Just like any other supplier of a serviceditd A
good idea for IT to know the neds of their customer.

This symbiotic relationship between OT and IT has to be at all levels of the system, from the
edge devices in the corners of the plant room, to the control room of the facility, mobile
devices, all the way up to the complex cloud badeservices that OT will start to utilize for
analytics and other services. More and more, information from OT will find its way to
enterprise dashboard destined for executives.

The relationship also needto span across time, from the initial design of theuilding or
BAS system, all the way through installation and commissioning of the equipment and
networks, throughout the lifetime of the facility. Planning also neeslto be in place for
contingencies; from the typical mechanical problems that happen withlVAC, all the way to
defining a clear course of action in event of a security breach.
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For this model to work, it is critical that the principles of this relationship is codified by the

organization at the highest levels, we would argue this is very muchtapic fortheO# & 1 AOAI

executives to put into place and moitor as they would any other critical element of the
organization.

8.3 Privacy

In today® sociatmedia-centric, interconnected world, we as a society are grappling with

the issue of privacy and d&a ownership. The building automation industry is not immune

to this trend, so in many ways, how this subject will interact with the future of buildings is
still up in the air. There are however, a number of topics that can be mentioned here to help
us understand the direction of these issues.

On privacy, as a general principle, building automation systems do not collect or store
personally identifiable data- the type of data covered by numerous regulations in the
financial industry for example. The closetsthat BAS get to personalized data would be
tracking the environment and information such as temperature sepoints in an office that

is occupied by a certain person, whose identity is typically not stored in the BAS database,
which typically contains jug the zone or room number designation.

However, with so much innovation happening to maximize the performance of occupants,
it is likely that analytics systems will start to relate the delivery of building services

(lighting, heating, cooling) to particular individuals, which will entail knowing that a

certain office or workspace is occupied by a specific individugspecially if the settings are
activated by an access card outside normal business houighis will likely be an issue as
stricter regulations are enacted, such as the concerns many businesses are having inside
the European Union over the GDPR (General Data Protection Regulation) that will become
enforceable May 2018.

A full discussion of this subject is beyond the scope of this white paper #&iig time.

8.4 Data ownership
Data access and ownership of anonymous data, on the other hand, is a commercial matter.

Consider a piece of data in a BAS system, say the status of a piece of mechanical equipment.

While there can be a debate about who actuall9 | xT 06 OEA AAOAh xEAOQ
who controls and has access to that piece of data, and for what purpose.

The building owner would obviously have access and can benefit in knowing that piece of
data since, with analytics, they would use the infoation to better their building. So could
the maintenance company providing a service contract for the building; they could provide
a better and more transparent servicavith access to the data. The manufacturer of the
equipment can also benefit from knoving the data, in order to improve their product. Other
entities could also argue a need to access the data, such as a regulatory body in regulated
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facilities like pharmaceutical laboratories, or insurance companies in an audit or forensic
role.

The control of access to the data is what is important, and likelp be at a granular basis.

This control will likely be by the building owner or adesigneesuch as the system integrator

of facility management of the building. Technology models for this kind of comi are all

around us today. Thinkof how one usesa business accounting system and providat

access to their bank accounts. In keeping with the vision of tii&lew Deab, we believe that

owners should have ownership of all data provided by all of the stems they have

purchased and had installed in their building, even if that datare transferred to a cloud

based application or database as part of the manufactu@rO OAOOEAA 11T AAT 8 [/ x1
ensure they havefull rights to access, utilizeand movethesedata to meet their needs

subject to the privacy lawsthey operate under.

Without owners understanding this issue and directly involving themselves in
procurement decisions that may affect their ownership of data, it is not clear that
appropriate innovation of both technology and vendor business models will occur to
address this issue.

8.5 Sustainability

The goal of a more sustainable built environment and the desire to meet pubbiimate

action commitments is driving many project teams to embracéNew Dealbthinking.

Developers, architects, engineers, and builders have for decades recognized their

responsibility as urban environmental leaders Theyd Galinched and supported

i T OAT AT OO0 1 EEA OEA 53 ' OAAT " OEI AET Ehergyl O1 AEI 6
(ZNE) building design. However, it is only recently that a vanguard of meconstruction and

retrofit teams have come to the realization that they need to procure controls expertise and

tools early in the design phases of their projects. As Thomas dman, Director of

Corporate Real Estate for United Therapeutics, said aboutanaging the largest ZNE project

in the United States, O/ T AA AT T 00T 1 0 OAAETTITCU xAO 1106 A0/
we live or die by controlso

For this Baltimore-based project team and other similar teams around the world, it is
sinking in that analytics on top of a BAS platform is the only path tgptimization at a
whole-systems/whole-building-level. To deploy analytics at this level of abstraction, you
need the three pillars of theQN\ew Deabr open sandards, digital twins, and service
transparency.

Advocating that every corner of the buildings indstry support standards and figure out
how to talk to each other, the Alliance to Save Energy publisheGding Beyond Zero: A
Systems Efficiency Blueprintdr Building Energy Optimization and Resiliencé The SEI
Blueprint recommends ways that manufacturers, associations, and policymakers can look
for systemslevel savings. One of the problems it documents is that popular gredwilding
rating systems arounddesign and construction and those around operations and
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maintenancedod O AT 11T AAOh xEOE OEA OAOGOI O OEAO OEA
broken. One recommended answer is for standards organizatios&rving architects and

engineers (BIM), smart gid (OpenADR) and BAS (BACnet, Projedtlaystack)to work

together to developstandards that promote unobstructed data flow.

Once you have data interoperability, the digital twin concept becomes possible. The

visibility that systems-level analytics tools povide can enable a LEED or ZNE project team

to work more closely and efficiently in an integrated design process. For example, an
energy-usageintensity (EUI) target established at the earliest phases of design can pull a

team together. However, accordingo the®/ 1 A $AAl ho AT AOcU 11T AAT O
code-based, taken froma specification with generalized parameters. Unlike a digital twin,

X

1

these models were not conceivedtob®1 EOET ¢ 1 1T AAT 66 OEAO Al 1T OO0OAT (¢

with these models dd not inspire confidence that the EUI target was real and achievable,
and they didnd O B OT OE A A -s(ppdrt FbAmeéhAnicdl, @lectri¢al, lighting and other
systems designers striving to optimize for energy and environmental qualitfew Deab-
eramodels will contain rich, granular information, eventually including not only BM
documents, but real operational data from the building. LEED and ZNE project team
members will be empowered to make better decisions together when digital twins can be
consulted because the models will automatically evolve along with the design and
construction process.

Keeping a LEED Platinum or ZNE buildings operating as designed over its lifetime is going
to have to be affordable too. This is one of the reasons for the s transparency
imperative. Building owners need to be able to put out competitive bids and allow market
forces to determineup-front fair pricing and innovative submissionsthat allow evaluation

on the life-cycle costs of ownership over the contract pead.

These concepts are not justhice-to-havesdin some cities and regions there is legislation,
suchast Al EZI O1 EAS O %@k AMbidhEdskhll stae Agkrdies oh the course of
achievingnet-zero energy building portfolios in a fewdecades The authors of this law had

the foresight to decree that all buildings over 00 square feet should deploy monitoring-

based commissioningLikewise, the City of Seattle has an alternative building code based

on outcomes. This means project teams are askémlpredict a certain level of performance

and then to demonstrate that thep OA | AO OEA DPAOA&AI Oi AT AA 1 AOAI
and occupied. These are just some of the ways that the Energy Effiagmand Sustainability

movements are supporting the ned for the tenets of theONew Deab

8.6 Outcome and user-centric design

User-centric design establishes the processes, procedures, technologies, and usability
aspects of the design with a focus on all usemsipacted bythe design. In a building design
the total set of users may include not only the fulime occupants, but transient occupants
(patients, shoppers, guests) and should also take into account the role of the operations
and maintenance staff, the vendors, integrators, service contractors, anther people that
may come in and out of the buildinghroughout the life of the building. A usercentric
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design ensures that the space is designed with the needs of the specific application of the
facility in mind.

For example, a hospital design would,\bnecessity, be very differenfrom a data center or a
hotel. This may seem obvious, but sometimes a system for one purpose is shoehorned into
afacility with a different intended purpose to reduce costs, shorten delivery time, or
facilitate a vendor lockin. All building systemsthat become part of the design must be
designed, sized, and integrated for thdesired use case. The flip side of userentric design

is the old school practice of designing building systems in silos, with little added thought to
how those systems will interact with each other and théotal array of potential users.

TheOOEI T 6 ADPPOT AAE EO 1T £ZO0AT A OAOGOI O 1T &£ A OPAA
adopted verbatim rather thanbeing based oranassessmentof x 1T AO6& OAuséd A A O

centric design requires more upfront evaluation, simulation, and engineering@wnerswill

need to understandthat these functionscomewith a cost, but pay fothemselves

eventually by not having to recommission or retrofit a building due to poor or indfective

design and the eventual user complaints. The onus is put on the design team to ensure a

more integrated environment, use of technologyand a strong enforcement process to

ensure vendors and contractors dod O OT AAOieitibM OEA ET O

8.7 The role of BAS Design Specifications

The development of good building specifications and the contracts that follow are key
elements of any new or retrofit building construction plan. The two main contracting
mechanisms Design/Build and Bid/Spec offer choices fovaners according to their
objectives. Butgeneratinga good design requires the team to be on the same page. When
multiple engineers are responsible for various sections of an overall spiication,
coordination is key,but does notoften happen The concepof Whole Building Design

enters as a new model to encourage the various engineering elements of a building to work
together, to share information, and to allow the building to operate more efficiently.

The Construction Specification Institute (CSI) is anrganization many engineers and

contractors rely on to create a standard set of specification sections and project

procurement documents commonly referred to as the CSI MasterFormat. One section in

this is the Division 25- Integrated Control and is an aempt to reduceOOET 1T 6 AAOECT O
encourage greater system integration from the initial design basislowever, more industry

adoption and education are required to ensure projects follow these objectives. Designing a
control networking system from the topdown, such that all of the required elements are

available to each subsystem is required. This is a mindset change that engineers and

contractors are only now starting to embrace.

Projects that implement a more integrated model often have as one of thdiey objectives
long-term operational, maintenance and ownership efficiencies leading to lower costs and
more competitive solutions. For manyyears,there has been talk about open systems,
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interoperability, and vendor lock-in. Owners are now becoming smaer and realizing they
have options.

Often the choice to do more upfront engineeringalong withcrafting more detailed job

specifications,as well ascontractor and vendor rolesand project responsibilities, yields

higher levels of satisfaction by the owar. Owners wanttoO1 xT 6 OE A En@anh@EI| AET C
OEAU AT160 xAT O O AA 1TAEAA ETOT 11T A OAT AT Oh
Typically the longer the owner plans to own and operate the building, the greater the ROI

on doing this upfront engineging design and specification work.

The contracting and construction markets are changing, due to the influence of IT. As more
devices in the building are connected to IT backbonesd tothe cloud for providing
application services,arequirement for a sdid IT infrastructure is paramount. Applications
such as fault detection and diagnostics, system analytics, Computer Maintenance and
Management System¢CMMS, and others require access to building data. The Digital Twin
from the ONew Deabprovide these aplications with direct access to information, in near
real-time.

8.8 Consulting Engineers taking the lead.

Changes are occurringn the consulting engineering world where LEED design practices
areinfluencing good BAS design engineering practices. \§#eOlfeadf: seeing engineering

companies retool themselves tadd commissioning services in an effort taensure that

contractors are delivering solutions according to the design engineérO ET OAT 08 4EEO
good checkand-balance systemwhich sometimes carncreate debate, a best practice model

and an educational process required to ensure success. LEEBshdone a great job setting

the bar for the architect but sometimes falls short on the operational requirements of a

building. Organizations like ASHRAE arstepping up to fill the gap by producing

documents includingGspecifying BAS Systems, Advanced Sequences of Operaiiamd

tackling best practices for cybersecuritypractices inbuilding systems.

Other whole building design guidelines and industry trend and best practices referenced
by CABA are influencing owners and vendors to be more engaged. Larger entities in
healthcare, oil and gas, and government institutions are developirantrol requirements
and system standards documents that guide all project on a campus to ensure consistency,
interoperability, and reduce project specific engineering time and costs. TH&\ew Deab
embraces betterintegrated design and use of standarslincluding design guides and
specifications.
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9. REGIONAL ISSUES

9.1 The Americas

The opportunity size of the smart buildings loFenabled market for North America (Frost &
Sullivan) was estimated at $19.22 billion in 2015 and projected to grow at a CAGR of 18.4%
between 2015 and 2020. The market is projected to reach a size of $44 &illion in 2020.

BAS hardware and IoT enablement hardware accounted for 68.0% of the market revenues
in 2015. This was followed by network communication services at 17.0% and loT data
services at 15.0%, respectively.

In North America, the departure of tle U.S. from the Paris Climate Accord is causing a
number of challenges for building automation related to energy management. Programs
like the Energy Star Portfolio Manageusedfor benchmarking buildings may be defunded.
The Clean Energy Plan that includkcleaner energyrenewable,and energy efficiency is
also being cancelled. Green Building Programs like LEED, Green Gloaedthe Living
Building Challenge expanded the focus beyond the materials used to build the buildjibgt
also the energy and otheenvironmental impacts of operating the buildingsRegardlessof
the USfederal government positions on energy efficiencyand renewable energy many
state regulators continue to encourage utilities to provide incentive for energy saving
options to their customers. State and city administrations continue to seek companies to
provide energy performance contracts that create and guarantee energy cost savings to pay
for the equipment and upgrades. These types of contracts need real time controls,
measurement aml verification, and other forms of analytics anticipated by th&New Deab.

Canada has implemented a National Carbon Pricing framework, and other levels of
government are updating many energy audits to improve the payback from hatth-prove
direct energy savingsand to lower costs Consultants are being asked to provide retrofit
options to reduce greenhouse gases even if fossil fuel is relatively cheagwv. This leads to
options that include various controls for new LED lighting systems, new boilers and
chillers, and other variable speed equipmentwhich all require some form of building
automation.

Latin America is seeing rapid growh and adoption of open systems due tmmodernize an
aging infrastructure. Political, economic, and environmental factors ar@fluencing designs
becausegreater efficiency and lower costs arenandated Open systems tend to require less
onsite installation time, hence are being more broadly adopted. Thersa growing number
of system integration and design companies adopting beptactices for open, interoperable
BAS control networks in Latin America.

Five countries in southern Latin America have recently formed a consortium to help
educate and promote these concepts to owners and engineers. The graupmMark Cono
Surhas been offering training and educational awareness programs across the region.
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Because fewproducts used in this region are designed or manufactured locally, tke
regions source products from North America and Europgwith heavy influence from Spain
due to language comfort. Two Spanish organizatiehave embarked on a regional effort to
train system integrators to install systems with products based on control networking
standards. When given a choice, local integrators aohoosing opensystemsrather than
proprietary systems

The International Energy Agency reports state that sustainability and climate change

considerations are prominent in Mexicd O AT AOCU BHI 1 EAU8 - AGEAT xAO
nations to submit a climate pledg in the run-up to COP21, and was among the countries

that pushed hardest for a climate change agreement in Paris. It has legislated to adopt a

binding climate target: the second country in the world to do so. With institutional changes

that help promote dean energy, Mexico is embarked on a course towards a considerably

more sustainable and efficient energy system in the future. With high population growth

and energy demand, the move from older fossil fuel equipment to clean renewables and

higher efficiency will increase the growing building automation demand.

Tapping Mexicd © AZEZZEAEAT AUu b1 OAT OEAI ET OEA AOEI AET ¢
policy priority, as rising incomes and urbanzation push up electricity consumption. Mexico

has already implemened a variety of measures to foster efficiency in the buildings sector,

such as efficiency standards for lighting, applianceand insulation. However, limited

resources and capabilities, weak coordination between different levels of governmerind

a lackof public awareness can result in indifferent enforcement of those measures. Energy

efficiency standards for buildings, for example, have been developed at federal level, but

local governments, which are responsible for incorporating them into local bylaws

enforcing, and updating them, have limited capacity to do so.

9.2 APAC

The Asia Pacific Building Management & Control System (BMCS) market has two main
segments: BMCS Productand BMCS Maintenance & Services.

The APAC market over the past decade has néissed increased adoption of Internet
Protocol asa communication network and this has helped increase the attractiveness of
BMCS offering. The emergence of open protocols, facilitating communication between two
or more systems has enabled BMCS suppliet® broaden their functionality to other areas
of building management €nergy managementlift controls, fire alarms, access controls
CCTVand public address).

Despite the move to more centralized building automation systems, most of the
communication hgppens within closed systems. The closed systems may have a gateway
connection to thelnternet, but deviceto-device communication is not happening through
IP or the Internet. Suchsystems are not considered fullpuilding-loT systems
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APAC Key Drivers for Bw Deal:

IT Spending RatesToday, the AsiaPacific region accounts for more than 40 percent of
worldwide 10T spending. The APAC region as a whole will need to prioritize building out
backbone infrastructure to fully capture the 10T opportunity.

Strong loT adoption rates China and India have the highest global rates of 10T solution
adoption, with 30 percent of firms already using the technology, and a further 4percent
planning to in the near future. A separate study by Vodafone found that a global avgesof
48 percent of companies interviewed are using 10T technologies to support lareggeale
business transformation, rising to 61 percent in the AsiPacific region.

Large volume of cellular M2M (Machingo-Machine) connections Despite a relatively low
per capita number of connected devices, the Chinese market already boasts the largest
number of M2M connections of any nation with 74 million connections (almost a third of
the global base) by the end of 2014, in part due to its massive population. GSMESM
Association representing themobile communications industry) forecasts this figure will
grow to 336 million by 2020, representing acompound annual growth rate CAGR of
almost 29 percent.

APAC Barriers for Smart Buildings Market Growth:

Lack of Cyberseurity Provision: A recent study by The Software Alliance (BSA) and
security market researcher Galexia, evaluated 10 countries in AsRacific on five key
aspects of cybersecurity. It found that China, South Korgand Indonesia were hindered by
local standards and testing requirements. South Korea, Malaysia, Chjaad Vietnam were
still in the process of developing their cybersecurity infrastructures, and Indonesia had no
cybersecurity plan to speak of.

9.3 EMEA

There is a view from outside the region thain terms of building and lighting controls the
Europe, Middle East,and Africa (EMEA are light years ahead of the rest of the world. In
some cases that view is well founded. This is driven by higher energy costs, a more
deregulated energy market, focusn CQ emissions, sustainability, health and wellness
legislation, regulation, and public opinion.

Certainly, in terms of traditional Building Management Systesy(BMS), the EMEA region
has significantly understood the benefits of web 10T convergent platfon technology and is
probably one of the biggest and fastest growing adopters of such solutions in non
residential building stock both for retrofit and new build.

However, it is easy to overstate this apparent advance. Today the vast majority of retrofit
and new builds are full of siloed subsystems where access to device level value data is
somewhere between norexistent and limited. This is particularly noticeable in lighting
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where despite the existence of open interoperable intelligent device communicatis
standards such as IEC 62386, DALI lighting control systenase still delivered as entirely
separate solutionswith limited sharing of data and controls via other building control
protocols already mentioned in this paper.

Sadly, the entire building aml lighting controls model remains broken in the EMEA region

asitis elsevyherg.‘Trlé'End CIiAean('bgiIding owner, developer, managerand user)is A A
delivereda06 A1 OA %1 CET AAOAAs AOEI AET ¢8 6A1I OA AT CET
this depressing approach aréuilding controls. Theimpact of thisOOAT OA AT CET AAOEI
process has disastrous consequences for Ex@lients.

Despite all the good intentionsn the EMEA regpn, lack of regulatory requirements to

continually measure and report a building O DA OA&AI Of AT AA ET 1T OAAO Ol
building certifications, for example green or energybased, means that EndClients and

occupants of the vast majority okxisting buildings are doomed to decades of very poor

AGETI O 1©/ AAOCEDATITI AT O AGPAOEAT AAOG8 4EAOA EO A A
vision.
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10. CALL TO ACTION

The ONew Deabfor Buildings promises toimprove the value of buildingsif adopted byboth

the vendor and owner communities.! AOT AAOAO &£ 0 OEA O. Ax $AAI & /
ideas atwww.newdeal.blog. If the views presented in this paper resonatewith you, we

invite you to share this CABA white paper with othersgonsider joining CABAand sign up

for the CABA weekly NewBrief. Other CABA White Papers can be viewed complimentary

at: www.caba.org
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ADDENDUM

Provided below are a number of links to relevant articles that will helghe reader further
understand and research issues that are raised in this white paper.

The links are available on CABA and other websites. Please note that some of the CABA
links are memberonly, and thus require a currently active account omww.caba.org
Please contact Greg WalkelCABA Research Directoat walker@caba.orgto join CABAfor
unrestricted access.

Links to related organizations
Standardsorganizations

1 ANSI (American National Standards Institute)

7 ASHRAE (American Society of Heating, Refrigerating and AGpnditioning
Engineers)

T BOMA (Building Owners and ManagarAssociation)

T CTA (Consumer Technology Assaociation)

7 IEC (International Electrotechnical Commission)

1 ISO (International Organization for Standargzation)

T SCC (Standards Council of Canada)

Trade Associations

1 BACnet International(promotes the BACnet protocol, an ISO series of standards)

1 DiiA z Digital lllumination Interface Alliance (promotes the Digital Addressable
Lighting Interface (DALI), an IEC standaryl

T EnOcean Alliancgpromotes energy harvesting devices and a communications
protocol, a series of ISO/IEC statards)

1 IFMA (International Facility Management Association)

T KNX Association(promotes a building control protocol, a series of ISO/IEC
standards)

1 LonMark International (promotes the LonTalk protocol, a series of ISO/IEC
standards)

y
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T Modbus Organization(promotes a communications protocol used in building
automation systems)

T OpenADR Alliancépromotes a communications protocol for energy management of
buildings)

T OSCRE (Open Standards Consortium for Real Estgj@omotes information
exchange formats for real estate data)

1 Project-Haystack(promotes a naming and taxonomy specification for building
automation systems)

New Deal Blog Stories
Analytics is Only Half the Story

Optimizing large and complex buildings is a challenge. The advent of big data analytics
combined with professional services hacreated a winning combination to solve this
dilemma. But how should building owners and managers decide to apphhese powerful
tools, given their particular circumstance®

Win-Win Strategies to Buy and Sell Building Solutions

Reflecting on a career that has includkroles as an Energy Manager, Contractor,

Entrepreneur and Technologist, | have had a unique opportunity to observe and participate

in system deployment from a number of perspectives. My conclusion from all of that

activity is that the traditional OA A G AIOET A6 AOOET AOGO APPOI AAE EO
Ol 1T x AEA POI AOCOAT AT 6o EO 1106 A CiTA 11TAAl EI

Who You Gonna Calt? Digital Twins!

Every piece of infrastructure, sensor, personal mobile device, and business process in a
building today is a potential source of valuable data for improving operations and user
experience. Insightful facilities project teams are beginnig to direct it towards the creation
and maintenance of digital twins. A digital twin is a dynamic software model of a physical
thing or system.

BACnet A Founddion for Building Analytics

Since its approval as an ANSI/ASHRAE standard in 1995 and as an ISO standard in 2003,
BACnet has becoma common network protocol in modern building automation systems.
Although BACnet was not originally designed to enable analgs, it has a number of
features that have facilitated the implementation of analytics applications, not the least of
which is that BACnet offers a standard method for thirgbarty analytics applications to
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access data in building systems. However, this acte focuses on other features of BACnet
that help building owners to implement analytics in their facilities.

The Uberization of Buildings

We are movingto a world known as the sharing economy, collaborative consumption or
peer economy, a common academic definition of a hybrid market model (in between
owning and gift giving) of peerto-peer exchange. Such transactions are facilitated via
community-based orine services. Uberization is an alternative name for the phenomenon.

CABA White Papers
(1S-2017-82) Improving Organizational Productivity with Building Automation Systems

Improvin g Organizational Productivity with Building Automation Systemss a$150,000
USD research project, undertaken by the National Research Council, involved the review
and synthesis of a vast body of published work in the fields of business, engineering, and
psychology. The results enable organizations to evaluate multiple organizational
productivity metrics against benchmarks, and to compare the demonstrated benefits of
better buildings strategies to other corporate investments designed to improve these
metrics. This project is the first phase of a mukphase approach to identifying specific
mechanisms by which building systems can improve workplace environments and
organizational productivity

(1S-2017-146) loT 2020 Business Report The future of the Internet of Things

From sensor to business sensthis brochure from Schneider Electric describes a range of
applications and benefits from incorporating Internet of Things (IoT)into products.
Circuits within devices will enable connectivity locally and to the cloud for the "speedy
delivery of meaningful information at the right time" with improved insights from the data
gathered. 10T will benefit energy efficiency, asset optimizeon, profits, and risk mitigation.
Best practices for 10T are presented.

(1S-2017-139) Internet of Things? Savings and Operational Efficiencies for the
Industrial/Wareho use Environment

This paper reports on a survey of 213 professionals involved in warehouses and
distribution centers about how they think the Internet of Things (loT) will impact energy
usage by their businesses. About 1/4 of those surveyed in medium afadge businesses do
not know their energy consumption. However, most want to reduce costs. Employee
productivity is related to proper lighting and air conditioning. Most have heard of 10T, think
it is coming, but are not planning to adopt.
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(1S-2017-135) loT Enabled Smart Buildings Market

Smart buildings are increasingly being enabled by the Internet of Things (loT) and made

functional by the ongoing convergence of operatnal technology (OT) systems and

information technology (IT) systems in buildings. With 10T, a host of new elements such as

the cloud, remote access, data sharing and analytics, and connected and shared networks

are becoming an intrinsic part of a smart bildingd O T PAOAOET T Al AUT Ai EAOh
changing how buildings are used and operated. This market insight takesaok at the

specific trends, challenges and opportunities associated with [oT and Smart Buildings.

(1S-2017-107) Mastering Building Code Challenges

This paper was completed in 2016 by Owens Corning and Green Builder Media. It discusses
how builders and manufacturers can work together to build higkperformance, cost

effective homes that exceed building codes. There are several case studies showcasing
examples of manufacturers partnering with builders to build quickselling, low-

maintenance, highperformance homes.

(1S-2017-79) 2016 Smart Built Environment- Resource Guide

This is a 2016Smart Built Environment Resource Guidpublished by Gabrielle Stoop. This
guide provides readers with quick facts about European green arsistainable building and
construction markets, compiled by the Commercial Specialist in U.S. Embassies and
designed to help readers with international expansion responsibility.

(1S-2017-59) loT 2020 Business Report The future of the Internet of Things

From sensor to business sensthis paper was completed in April 2016 by Schneider
Electric and deals with five future predictions for the Internet of Things (loT). The five
predictions include use of mobile devices for 10T deployment, leveraging loT for service
improvement and tracking customer behavior, leveraging of sit¢o-cloud computing
platforms, and systems integration. Immediate value of 10T and best practices arsal
discussed.

(1S-2017-29) Building Information Modeling and Intelligent Green Buildings

This white paper explores Building Information Modeling (BIM) and how its collabmative
nature will allow efficiencies from concept through to operations in reducing capital costs
and the carbon burden. According to the report, BIM demonstrations highlight that around
20% of costs can be saved during the construction phase. The reperplores the different
aspects of BIM and describes the relation between BIM and other information management
standards. The report also assesses the adoption of BIM across different countries.
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(1S-2017-01) How Is the Federal Government Using the Internet of Things?

This report provides a summary of 22 expert interviews on the use of the Internet of
Things in the federal government (including Smart Buildings with GSA Linlgnd identifies
key challenges including a lack of leadership, skills, and funding, as well as cumbersome
procurement policies and a riskaverse culture.

CABA Whit Paper on ProjeciHaystack

This white paper outlines the importance of metadata and tagging in building automation
systems. The focus of the paper is the work being done in Projddaystack, a community
that develops standardized semantic data models andeb services, with the goal of
making it easier to unlock value from the vast quantity of data being generated by the
smart devices that permeate our homes, buildings, factories, and cities.

Research & Analysis

DOE: Utilizing Commercial Real Estate Owner and Investor Data to Analyze the Financial
Performance of Energy Efficient, High Performance Office Buildings

Evidence has shown tht owning and operating energy efficient, high performanc€) COA AT 6
properties results in multiple benefits including lower utility bills, higher rents, improved
occupancy, and greater net operating income. However, it is difficult to isolate and control
moderating factors to identify the specific drivers behind improved financial performance

and value to investors that results from sustainability in real estate.

Life-Cycle Costing of Intelligent Buildings Report

The core objective of thell ife-Cycle Costing of Intelligent Buildingg OA OAAOAE OADIT OC
identify what needs to be done, ad by whom, to make lifecycle costing a minstream

criteria for building system evaluation in North America. Lifecycle costs analysis calculates

the cost of a building system over its entire life span. The process allows commercial

property owners and operators to analyze the longerm impact of construction processes

and infrastructure costs on forecasted operational costs throughout the expected life of a

building. CAB® O OAOAAOAE DPOI EAAO EAAT OEEAEAO OEA AAOC
determines what issues need to be rectified inrder to make life cycle cost processes more
understandable.

(1S-2017-180) Internet of Things Investment & Corporate Development Report

This report was prepared in Augus017 by Harbor Research and deals with the growth of
Internet of Things (loT) from a corporate perspective. Topics covered include mergers and
acquisitions, investments, partnerships, new products, and private funding. The report is
useful for owners of rew and established technology companies, investors, and IT
professionals responsible for deployment of 10T solutions
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(1S-2017-77) 10T Smart Building Solutions Transform tie Workplace

This is a 2016 Forrester Research report by Michele Pelino and Andrew Hewitt. The report
discusses loFenabled digital transformations as driver for business growth. The report
focuses on Infrastructure and Operations executives role in suppiing energy efficiency,
enhanced employee productivity, and transformed work environments.

Case Studies
Data Analytics, From Crale to Grave

The last few years have seen a rapid acceleration in the integration of analytics software
into building energy management and other building systems. "Building analytics," "energy
dashboards" and "smart buildings" have become popular industrgatchphrases, but the
practical utility of the underlying applications has yet to be fully explored.

A ProjectHaystack Primer on the New Deal Blog

So what Oth allEhe talk about data semantics and tagging? Most likely if you are reading
this you understand what data tagging is and why& O  Q Orly@Elniay beconcerned that
the concept is an attempt to force another communication protmol on the industry, or

make you adhere to a rigid naming standard that will not fit your needs. If you are thinking
of the latter, give me a few minutes of your time to try to bridge the gap.

Haystack Connections MagazineExamples of Community Activity and Projects Around the
World

This third issue of Haystack Connections came together naturally around the theme®@# E A
71 OE #1 1i@mMowdhe conmunity goesabout developing a semantics methodology
for device data that can be used to tag not only building data, but virtually any IoT or
smart-and connected device application toda
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