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The Evolution of Building Management Systems
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1950s to 1990s BMS evolved 

from pneumatics to electronics 

to open protocols like BACnet.

1600’s Cornelius Van 

Drebbels’ Incubator 

Thermostat

Wireless Sensors, Web

based interfaces, multiple

platforms, remote access.



Making “Things” Interesting

*http://www.eeweb.com/blog/embedded_developer/designing-embedded-systems-for-the-internet-of-things1

“IoT is not complicated in conception, but it 
is complex in its execution”*



IoT Architectures & Internet of Buildings

Michael Koster - IoT Research and Development at ARM
http://www.slideshare.net/michaeljohnkoster/iot-toolkit-and-the-smart-object-api-architecture-for-interoperability
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TOPAs Objectives



Challenges to be overcome



TOPAs Approach

TOPAs Cognitive Loop

• Sense: Device/System connection, data is

abstracted from the environment

• Learn: Big data analytics, models

• ACT: Transform analysis to actions

• Operate: better utilize assets and manage

blocks of buildings, create human value

• Aim: A platform, tools and services to allow

coordinated management of blocks of
buildings



Demonstration Sites



TOPAs Platform Prototype @ CIT

CIT Bishopstown Campus



TOPAs in Action

 Phase 1: System/Building 
connection & 
connectivity, data sensing 
& collecting, data 
transport & access 

 Phase 2: Data analytics, 
APIs & processes, services 

 Phase 3: Applications & 
services – gap reduction, 
energy saving, FDD, data 
presentation, intelligent 
interfaces 



TOPAs core services

LINC/RTU

Heterogenous 
Buildings & 

Systems

oBMS/NIM

Data Processings, 
Storage and 

Access

HMI

Common Front 
End, Data 

Visualisation 



TOPAs in Action: Phase 1



oBMS - 1



oBMS - 2



HMI – common frontend, global view



HMI – model prediction



HMI – model prediction



HMI – aggregated view



BMS extension - Coordination Scheme Editor



Advanced controllers

x1

x2

x3

Measurements per zone: 
temperature, heating power, 
CO2 level, windows opening
Measurements for the room:
#occupants

Thermal Comfort

Energy price

Indoor air quality

Control objectives

Windows 
opening

Maximum 
heating power

Constraints

MPC1
u1

u2

MPC3
u3

MPC2

Zone occupancy

Outdoor
Temperature

Information exchange 
between zones : possibly, 
#occupants, heating 
power, windows opening



Conclusion

• TOPAs core services and add-ons

• Aggregated view of buildings

• Common front end

• BMS extension

• Advanced models taking into account user comfort

• Demonstration on real buildings
– Currently monitoring 1200 data points

– 3 blocks of buildings

• Targets:
– Gap reduction to 10%

– Energy reduction up to 20%



Thank you

Questions?


