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Moderator Edward Sullivan
is editor of Building Operating
Management magazine. He has
more than 15 years of experience
covering facility issues.
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Interoperability —

What is it and What isn’

Focus on ASHRAE
BACnet Standard Protocol
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= David Fisher
N of PolarSoft® Inc.

David Fisher attended Carnegie-Mellon University where he
studied Computer Science and Artificial Intelligence. He was a
charter voting member of ASHRAE's SPC 135P and has been
very active in the development of the BACnet® Standard since
its inception over 20 years ago. Fisher has over 35 years
experience in building automation, communications networks,
real-time software, human-interface design and distributed
direct digital control systems.



We had buildings all over the map
that couldn’t communicate with each other.
So we talked to Alerton.

@BAC Ale=RTON

90 Ry St . Al et S s e f e We make buildings work.




Delta Controls helps buiIding’run more efficiently, saving energy and money.

As a leading BACnet developer, Delta is able to integrate new technology into existing systems.

Delta Controls does the job right.
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- Increase energy efficiency
- Reduce operations and maintenance costs
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®
QBACNEY T Today's goal is to provide:

’ p

A clear picture of what E
interoperability means

Greater understanding of Best |
Practices in the implementation of
the ASHRAE/BACnet Standard

Implementation
roadmap to
minimize cost and
maximize flexibility
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“Interoperability” has specific n
context of building and facilities s
and infrastructure

Sponsored by: We have specific interactions
ALERTON %tgf iIn mind that we expect to take
place between them

successfully
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with screwdriver B
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v Limitation: Screwdriver B can
interoperate with both A and C,

but not with D
%"-? v Accept limitation or get

more screwdrivers
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v Interchangeabillity is
not interoperability

v Even though Screwdriver
%,% B can interoperate with
7 both A and C...

vA and C are NOT
interchangeable for
most applications
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v Interchangeabillity is ,
always based on criteria

v If size is the criteria,
% then A and C are
7 iInterchangeable
v If finish is the
criteria then A

and C are NOT
iInterchangeable
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mteroperabillt s
exactly the same,

iInterchangeabillity is
%"3&7 not guaranteed
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v Some devices
Interoperate better
than others for the
same interoperations
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v Even when standard

objects are used,

iInteroperabillity is not
guaranteed




v Interoperability IS not a
“yes” or “no” thing

v We want a collection of pOSSIb|e .
Interactions that mostly or
completely overlap

v Some devices have a broader
range of interoperability than others
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Proprietary VeigiEissEielse

What Does This All Mean? il
L

Should you invest in systems intended to | he

interoperable or proprietary by nature?

Sponsored by:

Al=eRTON

Proprietary systems aren't

Dﬁlta necessarily designed to

¢ ¢ N T R © L 5

NOT work with anything else

a0

But interoperable
systems ARE designed
=0 Work with other
Interoperable systems
-~ @
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Proprietary Vs
Pitfalls of choosing a

proprietary system over

an interoperable system

v Proprietary architecture locks in single
vendor for rep[gc,ement dg d)(pansmn

v Risk of supﬁfdu‘ééﬁpga ring’or costly
upgrades

\A No procureﬁ:{eﬁ fle)ﬂﬁllﬂp °p

;I Gfmalntenéheé) ervice &

| tra ‘e limited
a mpet|t|on can lead to poor
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Pitfalls of choosmg a
proprietary system over
an interoperable system

v Locked-in to one vendor
v Can’t expand except with one vendor
v Procurement inflexibility
v Specialized training limitationg

expense a

v Obsolescence of technology

v No third-party tools, serviceg
expertise

- =
b ‘o'
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eropere fHH/

v Interoperability is beneficial e\ en I
components aren’t interchangeab ,} \)

~\
v Interchangeability isn’'t always the \ \
Issue
Sponsored by: v Often, replacements are needed to do
Al=eRTON a particular thing even though they
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v Procurement Flexibility

Interoperat

Flexibility to partially expand and |nt
building automation components W|thout
replacing entire system

Mix systems of different function & type
or differer tem components of the

Mix yetems of different function & type
or dlffe : tem components
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Interoperaimii

v Integration and Cooperat VE
Interoperation

Example: Access card reader integrates
elevators, lighting & HVAC control
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gJe and cooperation
between systems Bcpomponéhts historically
thought of as separate
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v Protection from ° Iock-
proprietary technology

Future-proofing your investment
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There is no boilerplate solution N\
assuring the kind of interoperability:

you want — There is no litmus test for
Sponsored by: B AC N et '
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root causes:

v Inadequate or imprecise specification
of interoperable requirements

AE=ERTON | vy \Weak or non-conforming BACnet
n Implementations
De.l,ta v Qualification of vendors
v Clear responsibilities /%

A VY
S
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SACHRET reror)er' OJ|J

'

Divides the problem into three dis dilglclis w C
and defines methods and standards %ﬁs‘
Implementation

Representing

Information *Objects

Making Requests
and Interoperating

. *Services

abenbue uonesiddy

| *LANs
| eInternetworking

Transport System
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SACHE! reror)ér' DIl

Device information is modeled in One: o)/ﬁore
information Objects > \p

Sponsored by: Representing
AleRTON Information
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. *Services

abenbue uonesiddy

*LANs
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Transport System
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Representing
Information

Making Requests

and Interoperating
I

Transport System

Services

abenbue uonesiddy

*LANs

| «Internetworking
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of BACnet devices

Representing
Information

Making Requests
and Interoperating
I

Transport System

SACHET IFSFJF)STEL
Objects and Services model is t e

NN

*Objects

*Services

abenbueT uonesijddy

*LANs

| eInternetworking
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ayA

Multiple types of Transport
designers to choose the most c
method for an application. ' .\.
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Making Requests
and Interoperating

. *Services

abenbue uonesiddy

| *LANs
| eInternetworking
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Flexible and scalable internetwe "lng scheme,
T\ \ "

allows large BACnet networks A,
\

Sponsored by: Representing

AL=STON | Information OljEee

Aelta’

¢ ¢ N T R © L 5

Making Requests
and Interoperating

. *Services

abenbue uonesiddy

LANs
- | sInternetworking

" :Presented by

BUILDING
OPERATING

management

Transport System




QR4cnet

Sponsored by:

Al=eRTON

Aelta’

¢ ¢ N T R © L 5

“1Presented by

BUILDING
OPERATING

management

EA N

Allows multiple types of transpc ,\ me rm)jwlr’m
but the message contents are the ¢ "m~

language

Representing
Information

Making Requests

and Interoperating

Transport System

reror)er' oIl

)

*Objects

*Services

abenbue uonesiddy

| *LANs
| eInternetworking
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' Binary Input
' Binary Output
' Binary Value

' Analog Input
' Analog Output

' Analog Value

' Averaging

' Pulse Converter
' Accumulator

' Multi-state Input
(J Multi-state Output
- Multi-state Value

(3 Loop

alauuQaatd

Calendar

Notification Class
Command
LifeSafetyZone
File

Program
Schedule

Trend Log

Group

Event Enrollment
Device
LifeSafetyPoint
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B . B
ODEGEs =
These standard objects represent’ &5
much of the functionality in building’ A\

automation and control systems <

-

managerent

' Binary Input

(3 Loop

Calendar

Sponsored by: ' Binary Output ﬁ Notification Class
A==TTON ' Binary Value i Command
' Analog Input ' LifeSafetyZone
Delta (7 Analog Output (7 File
conT R oOLS ' Analog Value ﬁ Program
' Averaging ﬁ Schedule
' Pulse Converter ﬁ Trend Log
' Accumulator Group
() Multi-state Input 7 Event Enroliment
" Presented By ™ (7 Multi-state Output Device
BULDING, (J Multi-state Value (@ LifesafetyPoint
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18 new object types expanding intor .
Access Control, Lighting and other
areas have been proposed '

managerent

' Binary Input

(3 Loop

Calendar

Sponsored by: ' Binary Output ﬁ Notification Class
A==TTON ' Binary Value i Command
' Analog Input ' LifeSafetyZone
Delta (7 Analog Output (7 File
conT R oOLS ' Analog Value ﬁ Program
' Averaging ﬁ Schedule
' Pulse Converter ﬁ Trend Log
' Accumulator Group
() Multi-state Input 7 Event Enroliment
" Presented By ™ (7 Multi-state Output Device
BULDING, (J Multi-state Value (@ LifesafetyPoint
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when planning a new or expan
BACnet system:
v Leverage interoperable technology
v Emphasize common elements

v Flexible procurement,
Eliminate “lock-in”

v Only buy the interoperability
you need




mechanical equipment and subsystems bas
BACnet at core level
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Have no intrinsic
premium cost!

Provide greatest
flexibility in
replacement,
procurement and
iInteroperability
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Avoid the pitfalls of
proprietary systems




BAChet Clients - S
SN

Training advantages: common BACnet idez
are applicable across vendors’ equment " "i

Il
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Well Documented Standard Objects
Non-standard Objects ¥ Al, AO, AV

e S v AHU object v BI,.BO,BV
S~ v Chiller object v MSI|,MSO,MSV
BUILDING, .. v etc. v etc.

IﬁgERATNB
nagement - §




BACnet Clients N
e

Proprietary extensions should be trar{sp rently’
documented and easily accessible

E
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Well Documented Standard Objects

Non-standard Objects Y Al, AO, AV

v AHU object v B,BO,BV
v Chiller object v MSI,MSO,MSV

v efc. v efc.
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BACnet Clients

Don’t build around too rigid or simplis:cic
BACnet clients
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Well Documented Standard Objects
Non-standard Objects ¥ Al, AO, AV

i v AHU object v BI,BO,BV
Pre$eni§"d b;::’ v Chiller object v MSI,MSO,MSV
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nagement:*



@e4cnet

CC 'mm““ ornru

BACnet mechanisms facilita

commissioning issue -
RESULT: There are no standard BACnet

Sponsored by: mechanisms required by every device to

ALERTON allow for setup...

Aelta I

conNTH oL S ..and there is

~ JC no standard
e 9 BACnet
programming
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IMPORTANT:
| \\

Who is responsible for software setup?
Who provides required software?
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v BACnet Testing Laboratory (
v A not-for-profit company
v Test according to ASHRAE 135.1

v Additional Test Criteria based on BTL-
WG member input

v Fee-based Listing
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v BTL Benefits:

v Uniform evaluation criteria

v Interoperability measurement
(to extent of test accuracy)

v Assured vendor commitment
to BACnet standard
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Workstation
Software
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Vendor B Tools

\

~ (Third Party Tools

l
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PolarSoft's BACnet Learmng €
v www.bacnet.org

Unofficial BACnet Committee
Sponsored by: website at Cornell University
AleRTON v www.bacnetassociation.org

Aelta’
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BACnet International
trade association
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This concludes

the webinar.
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