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1980-1995 1995-2002  2002-2009  2009-2016  2016- ?
Property Management Dot Com Post Dot Com Social Cloud Al/Machine Learning
Accounting The “Internet” Survival of the Fittest Mobile loT Blockchain
Lease Admin Analytics Cyber Augmented Reality
Building Automation Robotic Automation
IWMS Autonomous Vehicles
Asset Management 3D Printing

Unmanned Aenial Vehicles (Drones)
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BUILDING AUTOMATION TO THE BUILDING INTERNET OF THINGS

BUILDING AUTOMATION

1

Proprietary Open Smart Edge

Closed Integrated Cloud

1 Building Interoperable Artificial Intelligence
- 1 System IP Centric Machine Learning

1 Vendor Multiple Buildings Autonomous
| Multiple Systems

Multiple Vendors

Realcomm AﬁCON

‘COPYRIGHT 2018 REALCOMM



} Future Property / Facility Operations Automation Architecture Overview

GOALS:

Energy Conservation
Sustainability Achievement
Operational Efficiency
Occupant Satisfaction

Financial Optimization

ABCON

The Smert, Cornacied. High Pedomance
telligent Buildings Conference

ENTERPRISE APPS

THIRD PARTY APPS & SERVICES

Automated DR/

Load
Management

Outsourced

Security/Life
Safety
Monitoring

Business
Process
Automation

Outsourced 4‘

Facility
Management Ar?aalyt: =

Reporting

Scalable / Robust

Network
Security

pEIE]

Time Series

Database
Business Rules
Engine

IP Gateway / Supervisory
Controller

Standard, Secure Enterprise IP Network (Structured & Wireless)

Normalization

DISPARATE BUILDING SYSTEMS

copyright 2013 Realcomm



BloT™
BUILDING Internet of Things™
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Digital innovation is enabling new opportunities
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Globally available, Harnessing signals from Intelligence offloaded Breakthrough intelligence Create living replicas of any
unlimited compute resources sensors and devices, from the cloud to capabilities, in the cloud physical environment, track

managed centrally by the cloud loT devices and on the edge the past and predict the future



Smart Places IPS

Think big, start small, go fast...

Key use cases

Sustainable
Buildings
Digital Twin and Operations, Smart FM
Building Equipment and Services management

Smart Energy, Water & Waste Management

o

Workplace
Services

Space Utilization, Office Hoteling, Wayfinding
Employee Experience, Collaboration & Innovation

Smart Lobby, Smart Parking

Health, Safety and
Wellness

Return to work experience
Healthy buildings = Healthy people
Safety and security
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RESOLUTE»

DING .ETELLIGEHCE =

ptimizing HVAC System
erformance

Analytics-powered software
backed by extensive
engineering expertise

laytek Building

We are big data,
software & building
experts

Air Terminal Unit Operations 01/09/2022-01/15/2022
® Resolute Fusion | Explorer Jl RESOLUTEW Equipment  Bad Okay  Good
e Ll Total Total Total Total

153

Cold: tomperatur bolow sotpoint LW airlow bolow sofpoint  Closed: damper posiion bolow 1% Reheat: vave posiion above 5%

NS 022

Metrics in (%) Hot:  tomperature abovo setpoint  High: airfow above setpoint ~ Open:  damper posion above 90%  Parent:  AHU serving this equipment

" Equipment & (Parent) Score Zone Temp Air Flow Damper Reheat
79 Cold Hot  Low  High Closed Open >5%
09 89 89% 0% 89% 89% 0%
1 Daylek Center Floor 1 VAV_11 (AHU._01) [ o] s
oot Cause:
40 | 3 1 40%  16% 16%
| 2 oaycomorpiooravav st anu oy [
| Root Cause: Outsido ir damper stuck open
20 |
3 Daytek Center Fioor 1 VAV_15 (AHU_01) m 3 a S 7 “ -
aytek Center Floor o
0 Root Cause:
il a4 e 60 1 8% 0% 1 8 0%
4 Daytek Center Floor 4 VAV_43 (AHU_04)
Root Cause: ure is not being met
Metrics in (°F) 0 74% 0% 639 749 0%
5 Daytek Center Floor 5 VAV_51 (AHU_05)
- Root Cause: Heating vale s suck ope
7 5 b 0 89% 0% 0%
aytek Center Floor 2 VAV. 21 (AHU_02)
Root Cause: n
35% 40% 16% 1% ) 16%
(— 7 Daytok Conter Fioor 3 VAV_32 (AHU_03)
62| I — Root Cause: i damper stuck open
1 8% 6% 1 82 6%
57 & Daytek Center Floor 3 VAV_35 (AHU_03)
=4 Root Cause:No Issue
52 60 1 8% 0% 0%
A 2 e 9 Daytek Center Floor 3 VAV_39 (AHU_03)
Root Cause: o lssue
0 63 74% 0% 3 74 0%
Metrics i h 10 Daytek Center Floor 5 VAV. 55 (AHU_05)
rics in (ach) Root Cause: No Issue
89 89% 0% 89¢ 89 0%
21 11 Daytek Center Fioor 5 VAV_56 (AHU_05)
Root Cause: o lssue
1 40% 16% 1 40° 16%
12 Daytek Conter Fioor 1 VAV_13 (AHU_01T)
16 Root Cause: No lssue
359 1% 40% 16% 1 40° 16%
13 Daytok Center Floor 1 VAV. 15 (AHU_01)
13 Root Cause: No Issue
3 1% 40%  16% 40 16%
14 Daytek Center Floor 1 VAV. 26 (AHU_03)
10 Root Cause: No Issus
= = L 35 1 40%  16% 1 40 16%
15 Daytek Centor Floor 1 VAV.14 (AHU_01)
Root Cause: o lssue
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BUILDING INTELLIGENCE

Accelerating Time to Value

Connect. Configure. Use. All in a single day! Leveraging the power of
Niagara

Quickly configure your buildings in

1 Connecta building or an entire
Resolute Synergy and access Analytics |

| portfolio of buildings. Then collect

and Reports in Resolute Fusion I land store equipment data without
Pat. 10,976,068 7 &synergy + @ 1 Ianyaddltlonaldewces_
' ey 0 o |
AUTOMATED ANALYTICS- | h ;! 1
BUILDING DRIVEN ' > ; : ; " i
CONFIGURATION PERFORMANCE
5 e - i . i
///; .
o 000 !
| |Simply"drop"an existing,
< y . open-source connectivity module
CONNECT APPLY —> FIND RESOLVE : ....... N DS ond : on 10 your Niagara instance
| with Answers : | Honeywell + Trioiur

| | Joggggg‘f))l(‘ + TRIDIUM
Your data gets securely sent to | S 2 |

the Resolute Cloud 1 VYKON' . reoum

MAP TAG UNDERSTAND TRACK

\ 4

| Quickly set up a VPN, opening a
| directand secure data-transfer
1 tunnelto our cloud

NS 022

TRIDIUM



TRIDIUM

facilio

RAJAVEL

SUBRAMANIAN
Co-Founder & CPO

nﬂ%ﬁﬁ
NS 022

NNNNNNNNNNNNNNNNNNNNNN




mmm The problem: Misaligned Expectations from BMS systems

facilio

Today, site level BMS systems are often stitched together to form a supervisory system ‘on cloud’.

But site level functions are limited.

Field Device level Site-level Designed for
supervisory integrations — Reporting and Building
controls Tracing alarms, equipment Engineers and
(schedules, tool exception focused graphics Technicians for
sequences etc.) handling + schematics site supervision
=Y =) =) =
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mmm \\/hat Real Estate Enterprises Need facilio

The truth is, Enterprise needs are entirely different from site-level capabilities.

REAL ESTATE PORTFOLIOS

‘4{;:;;?‘,7

Portfolio-level Built for all O&M Simplifying third

Interoperable with
enterprise ops &
business apps —
easy integrations

Monitoring and
Optimization
focused on end
user experiences

NSZO22 TRIDIUM

stakeholders — party data access

vendors, tenants, — ensuring secure

techs etc. on data availability to
web & mobile all users




The Solution

5o

Occupant Enterprise
Apps Apps Utilise a cloud supervisory control platform that augments, not replaces

existing BMS/Niagara/Site supervisory infrastructure

Architecting Cloud Supervisory Controls

facilio No Code

SaaS
Platform

CLOUD
SUPERVISORY

. TRIDIUM
niagara

SITE SUPERVISORY CONTROL Solves common integration Portfolio loT deployments
LA TFQRD challenges with enterprise ops without redundant site level
apps integrations

that lays over multiple

Integrate point solutions

Deploy

Portfolio
level loT

Enterprise
software

Tridium Jace

=E= facilio TRIDIUM
Site 2



mm Building Value facilio
Use Cases for Cloud Supervisory Controls

< ®
aln

Portfolio-level Visibility Energy Efficiency
e Portfolio-level benchmarking e Setpoint Optimization
e Sustainability Reporting e Automated Demand Response
e« Bland FDD e Ramp up/down Optimization etc.

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Enterprise-wide Optimization

e Condition based & Predictive e Tenant Self Service
Maintenance Scheduling

e Meeting Room Automation e Billing Automation

e  Occupant Apps and Kiosks e Independent Data Layer

NS2022 TRIDIUM



mmm Site — Cloud Capabilities .
. TRID!IUM

niagara

Device integrations (field devices, controllers etc.)

Alarm & Exception handling

Equipment & site-level Reporting

Graphics & Schematics

Field Supervisory Controls
(Ex. Equipment sequences & schedules)

Desktop / Web Access

Catered for building engineers and technicians

NS2022

facilio

Cloud Level Supervisory Controls

Application integrations (ERP, CMMS, CRM, BI etc)
Fault Detection & Diagnostics
Enterprise reporting & BI

Advanced Data Visualization
(BIM / floor plan overlays)

Portfolio scale Optimization (energy/system performance,
dynamic scheduling, occupancy experience apps, CCC etc)

Web, Mobile, Kiosk based access

Catered for O&M executives, managers, occupants

facilio X TrRIDIUM
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Smart Building Solutions e g e e

management, preventive and predictive
L | ."., maintenance for building systems
...

1. Solutions Architecture &
Master System Integration

Design, plan and integration
on-premise and cloud-
connected building systems

@‘{E

2. Systems Contracting

Project management,

3.Smart Building

. : . .o @ o
1ns.ta1.1at10n, and configuration of ’.Q.Q: P . ‘:0"“ Manag ement s aa S
building systems ~Ye 8, 5.2 .
ROV ™ Nggmnm st “‘"‘ World-class analytics and
"'-..,__.___. o _-___‘_..-"" enterprise building management

software as a service

cidgﬁmw S dProject »nPoint

» automation

N52022 TRIDIUM




. Business
’-)n PO‘-I..nt Intelligence

wEl R
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Property Equipment = Work
Access Control Management Management Insights Reports File Store Support Requests Maintenance

Building Equipment Schema

o ¥Project

| ! !
Q‘- B nogere?  Giae

(p —

v & m ){

Identity Provider (IDP) Gateway Indoor Air Quality Occupancy Sensors Help Desk CMMS/Work Orders
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