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Part 1 -Introducao — Smart Cities
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Part 1

Introducao — Smart Cities
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Alguns Journals - BuildingAutomation — IoT

> IEEE — Internet of Things Journal
> Elsevier — Internet of Things
- International Journal of Internet of Things and Cyber-Assurance

> TEEE — Wireless Communications
> TEEE — Transactions on Wireless Communications
~ Wireless Networks (SpringerNature) - Springer —

> IGI Global — International Journal of Hyperconnectivity and the Internet of Things
> IGI Global — Protocols and Applications for the Industrial Internet of Things
> MDPI — Sensors — Open Access Journal

Energy and Buildings - Elsevier

IEEE Transactions on Cybernetics

IEEE Transactions on Systems, Man, and Cybernetics
IEEE Transactions on Control of Network Systems
IEEE Transactions on Industrial Informatics
Automation in Construction - Elsevier

Automation in Construction — Elsevier

Buildings - MDPI - Open Access Journal

Smart Cities - MDPI - Open Access Journal
Sustainable Cities and Society - Journal - Elsevier
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ESP32 Modules

DOIT DEVKIT V1 ESP32 DevKit ESP-32S NodeMCU ESP32 Thing

WEMOS LOLIN32 “WeMos” OLED HUZZAH32 Others

ESP32 Development Boards Review and
Comparison

May 18, 2020 By Sara Santos

()

ESP32_Web_Server_with_Arduino_IDE,
Rui Santos & Sara Santos

https://randomnerdtutorials.com/esp32-
web-server-arduino-ide/

https://makeradvisor.com/esp32-development-boards-review-comparison/
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e.g., Mercadolivre
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E S P 3 2 PrOj eCtS ESP32_Web_Server_with_Arduino_IDE,

Rui Santos & Sara Santos

https://randomnerdtutorials.com/esp32-
web-server-arduino-ide/

to vusans
s
/ _ VALUE 23 56

ESP32 Wi-Fi Multisensor — Remote Controlled Wi-Fi Car Robot  Bluetooth Low Energy (BLE) Android

Temperature, Humidity, Application with MIT App Inventor —

Motion, Luminosity, and Relay Control Control Outputs and Display Sensor
Readings

LoRa Technology with the ESP32  LoRa Long Range Sensor Monitoring — ESP32 with MQTT
Reporting Sensor Readings from Outside:
Soil Moisture and Temperature
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ESP32 Projects — Led Matrix

LED matrix with Max7219 iy
Part 15
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ESP32 Projects — Energy Meter
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E S P 3 2 PrOj eCtS — http://www.people.vcu.edu/~ebulut/research.html

Rapid and Resilient Critical Data
Sourcing for Public Safety and
Emergency Response
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LLoRa
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LLoRa
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Livro Texto 1a) (Merz,2009)

Signals

and
Communication
Technology

As figuras utilizads nos préximos T Haneana—

slides forma extraidas da Referéncia: _f_ C. Hiibner
Merz, Hansemann, Hiibner \ '_
Building Automation, 2009 o

Springer -

< Building Automation

Communication Systems with EIB/KNX,
LON, and BACnet

@ Springer
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Merz2009) Commercial Buildings Automation

Integracéo de Sistemas
- Medir

- Processar
- Atuar

Fig. 1.1 A ventilation system in a commercial building [ABB]
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verz,2000) Direct Digital Controller

Processos Simples — Localizados

Controle Digital Direto

DDC vs PLC

O termo DDC é mais utilizado
em automacéao predial
para um “pequeno CLP".

DDC pode ser implementado
em um CLP, um computador ou
de forma distribuida.

DCS Distribuited Control System
e.g. Airbus A380.

O Fig. 1.2 A direct digital controller (DDC) [TACO02]
LA\ Laboratorio de Automacio ¢ Robdtica - A. Bauchspiess — AP — Automagio Predial com [oT 18




verz2009) Systems 1n Building Automation

Building control components, such
as four-gang blind actuators

are usually mounted in a control
cabinet or next to the device to be
controlled (for example, a blind).
Building control systems do not
require central DDCs.

Fig. 1.3 A 4-gang blind actuator for mounting in a control cabinet [Busch-Jaeger Electro]

LA\ Laboratorio de Automacio ¢ Robdtica - A. Bauchspiess — AP — Automagio Predial com [oT 19



Merz2009) Systems 1n Building Automation

* Systems can be connected via DDCs
and building control components.

(heating, ventilation, air-conditioning, lighting
and shade control systems).

* Systems can also be connected via
special DDCs that perform only input
and output functions.

(sanitation and power supply systems,
own in-built automation mechanisms).

« If a system needs to transfer a large
amount of information or has its own
computer, then it can be directly
connected to the building automation
control computer.

(Data is then transferred via a bus system or
network as opposed to over individual wires.
This is common in subordinate video or
superordinate accounting systems).

Table 1.1 Systems in building automation

System

Usually integrated
into building
automation

Increasingly
integrated into
building
automation

Systems that are
controlled by
DDCs or other
building automation
components

Heating

Cooling

Ventilation

Power supply

Lighting control

Blinds

Sanitation

Central fire alarm

Burglar alarm

Access control

Video surveillance (CCTV)
Network engineering
Multimedia

Elevators

Telephones

Maintenance management
Payroll/accounting
Facility management

XXX X X X X X

X X X X X X X X X X

X
X
X
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Mverz2009) Systems 1n Building Automation

Building control represents a small subsection of building automation

Involves the localized automation of components in an individual room — known as single
room control or room automation.

Table 1.2 Systems in building control

Room automation possible with

System building control components
Heating, cooling, and ventilation X
Lighting control X
Shade/blinds X

LA\ Laboratorio de Automacio ¢ Robdtica - A. Bauchspiess — AP — Automagio Predial com [oT
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verz2009) Systems 1n Building Automation

In building automation, information technology is used to link all the systems
enabling them to be centrally monitored by a control computer at the management level.

Management level L =

S S S SN S S L RS S S R N S S S S N RN NN S S R MR S S L S R S RS

Automation level
FPeer to peer

[ ]
DDC DDC DDC
automation device automation device automation device
T
Sanitation system Cooling system External
assemblies

SVPRRORN (S (WU (DGR NI N ——. -

- 9% Of

Fig. 1.4 The IT network of systems in building automation
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Merz2009) Systems 1n Building Control

An intelligent processor-controlled push button directly connected to the bus is used

to send the signal to turn on a light.
Another component is then used as an intelligent processor-controlled switch actuator to execute the

command. This actuator is either mounted directly next to the light or in a control cabinet.

e Bomes gl SED N
& [—J,.--... e Ei&w»&
. e e (e L i S u!‘
Fig. 1.5 A building control switch actuator [ELKA]
DALI bus
keypads L 3 L 3L b |
- n oz dimmable fluorescent lamps
1, =
E e "
| - LON/KNX bus |
gate DALI

control center
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Merz2009) Systems 1n Building Control

Control computer

A presence sensor near the door, can ensure r'__:]
that as the last person leaves the room, the
lights are automatically switched off and the
radiator is turned down or off. The automated : :
functions are processed by the ;I Bus coupling unit
building control components
and not by a central DDC.

Figure 1.6 gives you an idea of the building Bus
control systems found in a room.

Fig. 1.6 Building control systems in a room

Heating

Cooling

Ventilation

Lighting control

Shutters/blinds

LARN 1 Universidade de Brasilia JEN ISR Automacao e Robotica - A. Bauchspiess — AP — Automacgéo Predial com [oT
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oerz2000 Structure of Building Automation
and Control Networks

Control computer
Manage-
ment

anary control
functions

/ Control and regulatloru

Operational system interface

/ _ R\Sensors and actuators
Assemblies
Yr ¢ O Y

Fig. 1.7 The hierarchical structure in building automation

D|rec:t digital controllers (DDC)

Termlnal block in a control cabinet
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Merz2009) Sensors and Actuators

Fig. 1.8 Sensors and actuators in a ventilation system [ABB]
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(Merz,2009) Terminal BlOCk,
DDCs and a Control Cabinet

Wires (usually twisted pair) connect the
sensors and actuators to the DDCs that
control and regulate the system(s).

One of the wire pairs is used to transmit status

messages and the other is used for transmitting sensor signals.
The DDCs are mounted in a control cabinet (see Fig. 1.9 ),
which is positioned next to the operational system interface.

The close proximity of the control cabinet to the operational
system interface reduces the amount of cabling required

Sinais Digitais (?):

- Par trancado/ (blindado)

- Transm. diferencial

-24V

-220V

- Laco de corrente 4-20 mA

- Wireless
Fig. 1.9 The terminal block and DDCs mounted in a control cabinet [ABB]
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SCADA

Park, regional,

global control center

Supervisory Control and Data Acquisition

If all the systems are in close proximity to
each other and the building operator

does not have to make constant adjustments,

then specially optimized DDC can be
used to implement high-level control
functions.

Alternatively, these high-level control
functions can be managed by a control
computer (see Fig. 1.10).

=
=0

Fig. 1.10 A ventilation system displayed on a control computer
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The Hierarchical Structure in Building Control

By housing the sensor
together with an in-built
processor and a bus
connector,

Manage-
ment level

Primary control
functions

/ Control and regulation Building control
components
Y19 O &

Fig. 1.11 The special hierarchical structure found in building control systems

You can combine different
levels into one (see Fig.
1.11).

Control computer
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Automacao Predial — Merz — Cap. 1

| | uigntarouP

Fig. 1.12 A building control
temperature sensor with a setpoint
adjuster and control !
program (a Busch-triton® 5-gang
switch sensor with thermostat)
[Busch-Jaeger Elektro]

LN

LightgrouP

| | uighting Scen®
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Demand-Driven Setpoint Adjustment

A common example is the weather-controlled regulation
of a heating system’s flow temperature (see Fig. 1.13)
that uses the outside temperature to adjust the heating
controller’s setpoint value.

When the outside temperature is low, the heating system’s
flow temperature is increased; and when the outside temperature is moderate, the
flow temperature is reduced to the lowest possible value.

A
Flow temperature

Fi B

30 °C 4

4 ¥ >
—14 °C +15°C  Qutside temperature

Fig. 1.13 Demand-driven setpoint adjustment
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Optimum Start/Stop

A
Setpoint
Comfort limit
Scheduled start/stop programs are programmed to
switch the system(s) on and off at specific times. E:f
)
. . @ :
The optimum start/stop program, on the other hand, is & Start Optimum Stop
self-regulating and uses the outside and inside S :
temperatures and the thermal characteristics of the g
building to calculate the optimum times to start and stop -+
a system. ‘
ci\:giﬁtg : Rl o : C:;l;giil;tg
In other words, the latest time a system can be switched : : ' ' >
on in the morning, and the earliest time it can be switched L
off in the evening. Fig. 1.14 Optimum start/stop
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“Demanda Contratada”

- Another way of saving energy is regularly shut down e.g., Demenada Contratada com a CEB!
some of the large loads.

_|Zero energy band|~

LA S Using Y
Heating mode | external airor | Cooling mode
-~ | recirculating air | - B G,

20 °C 21 l”'C 22 °C Room temperature

Fig. 1.15 Zero-energy band control
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Duty Cycling

- Duty cycling is hard to control, but works well in

oversized installations.

Operation
status

On

Fig. 1.16 Duty cycling

e.g., Controle PWM de AVAC L/D, ciclo 10 min
A

Time
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Energy Management (para demanda contratada)

Cost unit Cost unit Cost unit
4712 4718 4717

W b

Analysis and energy indicators

Fig. 1.17 Energy control (energy management function)
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Limiting Peak Demand

Energy consumption
Power P

me N

A

Demanda contratata - Tarifagao diferenciada |

Energy consumption
Power P

P RAAX

A

Shutting of
loads

15 min

Fig. 1.18 Limiting peak load (energy management function)
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Automacao Predial — Merz — Cap. 1

Hierarchical structure of
building automation

bus systems are used for different

functions. -
Control computer

Light
Blinds

Fig. 1.19 Areas of use of bus systems and
networks in a building
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Automacao Predial — Merz — Cap. 1

KNX was not developed for controlling operational systems and, as a result,
cannot be used for transmitting many analog signals. Nevertheless, it has still been
very successful in Europe because it is easy to install and maintain.

Power line

Power |
supply [ - @

I Bus |

Fig. 1.20 KNX used for lighting control
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Using LonW orks to Control Heating, Ventilation,

and Air-Conditioning Systems

To control operational systems, a variety of measured values, setpoints, and other

parameters need to be processed. The software applications place higher demands
on the processor and the software engineer. The LonWorks technology (LON) was
developed to meet these demands.

Power
supply

Power line

[l

=

Bus

PO?

DDC
automation device

Fig. 1.21 System structure of LONWORKS
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Automacao Predial — Merz — Cap. 1

Extensive building automation systems in hospitals, universities or administration buildings, often have several operating
stations. Extend the building to control computer (Fig. 1.22 ), ISO BACnet.

Control computers

[ [ .

BACnet over Ethernet (TCP/IP)

= = =

Building 1 Building 3 Q Building 5

=

Building 2 Building 4 New
building

Fig. 1.22 Data exchange between remote buildings
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Current Standards

Many proprietary bus systems and networks on the market,
but only a few. Figure 1.23 shows the standards in 2006.

Management level

-Standarda:
BACnet EN ISO 16484-5

EN ISO 16484-5
ENV 13321-2

ENV 13321-2

Fig. 1.23 Standardized bus systems and networks in building automation
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Current Standards — IEEE 1905

The IEEE 1905.1 Standard Working Group is sponsored by the IEEE power-line communication Standards
Committee (PLCSC).[4] nVoy [1] officially certifies products as 1905.1-compliant and is intended to become
the dominant brand name and identity for all 1905.1 devices.

19051
L
19051 SRR
'13935.'1 " Harme Mon 19051
manphone Eth Switch
; e Ethemet el Ethernet
)))-"- K&hPHGHz *FPﬁGi—Ié,/ &Qk T
J :
) i
i
Powerline l
)
1
i
2 4GHz //___
)) j (( | = HOMI
I STA 5GHz Ethermet
19056.1 Set-top Box Mon 19061

Men 19051 19051 Connacted TV
Tablet YWi-Fi Extender
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s BACNHEeL  ANsL 10 16484-5

'""Native'' BACnet

BACnet LAN - Ethernet, ARCNET, MS/TP, LonTalk, BACnet/IP or ZigBee

BACnet BACnet
Workstation Field Panels
6§85 §68

Sensors and Actuators

Native BACnet devices provide BACnet
communications directly, device to device

BACnet - A Data Communication Protocol for Building Automation and Control Networks.

American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE),

BACnet is an American national standard, a European standard, a national standard in more than 30 countries,
and an ISO global standard.

LARMN ™ universidade de Brasilia
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As@ B AC het Metasys

Johnson ﬂj)[“

Controls

BAChet® MS/TP

Metosys Interface

Firefighters' Smoke
Control Station

Smoke Listed
Metasys Network
Automation Engine

Ethernet Switch

Fire Alarm

Panel
(IFC2-640) smmmEm=——  Smoke Listed
with BACnat " ____'n Metasys Field

Gateway Equipment Contraller

B HETASYS
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Merz2000 2 The Basics of
Industrial CommunicationTechnology

Management level N\

Automation level |+ Vertical communication
Field Bus Communication
< /" > v Table 2.1 Examples of field buses and the fields they are used in
/ Field buses Field of use
Horizontal communication Controller area network (CAN) Automobile engineering
Local interconnect network (LIN)
. . . Process field bus (Profibus) Process and factory automation
Fig. 2.1 Horizontal and vertical Interbus
communication il.l the three-tier Konnex (KNX) Building automation
building automation model Local operating network (LON)
Local control network (LCN)
Serial real time communication system Drive engineering

(SERCOS) interface
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(Merz.2009) 2.2 Digital Data Transfer:
Important Terms and Definitions

_ L ug(t)
Source | Channel Line !
coder {u coder (] coder :
| Y
Transmitter _
@
c
Interference 4R
-
O
Receiver
Source - Channel | Line . i
decoder {u) decoder {ug decoder | I wug(f)

___________________________________________________________

Fig. 2.2 The basic structure of a digital data transmission system
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(Merz.2009) 2.2 Digital Data Transfer:

Important Terms and Definitions

Table 2.5 The transmitter and receiver components and their respective tasks

Components Function RL: 050101051 ,1 = 4x0 2x1

Source coder Removes redundant source data bits

Source decoder Adds redundant source data bits

Channel coder Adds error-correction bits with additional redundant bits
Channel decoder Removes the error-correction bits

Line coder Converts the bit sequence into a physical signal

Line decoder Converts the physical signal into a bit sequence

+Criptography

(A) (€) (B) (D) i
Original
0.5 0.25 0.125  0.125 BCADA
0 l 1 1 1011 1100 1010 1101 1010 (octetos)
0 1 I
0 I Shannon-Fano

. 1101001110
Ex. Shannon-Fano source coding
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merz2000) 2. 2Parity Check

Parity Paridade par: 0100 0011 1
Check Paridade impar. 0100 0011 0
BlOCk 10101110 7 01011101 / 11000000 0 01101000 / 01011011 /
Parity 45 bits are sent instead of 32 bits. (4+1)x*(8 bits + 1)
CheCk Table 2.6 Example of block parity
1 0 I 0 1 1 I 0 — /
0 1 0 1 1 1 0 I — /
1 1 0 0 0 0 0 0 — 0
0 1 I 0 1 0 0 0 — /
) l \J ) ) d \J !
Check 0 1 0 1 1 0 I I —
character
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nerz2009) 2.2 Cyclic Redundancy Check

CRC-16 polynomial: 1 1000 0000 0000 0111 x"+x" +xX* + x' + X’ =x"+xP + " + x + .

The rules of Modulo 2 arithmetic apply when subtracting during polynomial
division:

1-0=1,1-1=0, 0-1=1

Remainders are not carried (see Table 2.7)

Ex: 11 0101 1011
CRC polynomial: k=4, 10011

Divide the data bit sequence (including the 0-bits) by the check polynomial.
11T010110110000:10011=1100001010

—10011
10011
-10011 Transmit:
LOTTO 11 0101 1011 1110
— 10011
_ 11 ?} (l)? ? Receive:
1 1 1 O Remainder 11 0101 1011 1110I210011
The resultant check-bit sequence is: 1110. =1110
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nerz2009) 2.2 Line (canal) Coding/Decoding

U A u A
NRZ
%
Non-Return-to-Zero
s -
T t UL t
KNX
Fig. 2.3 NRZ code signal elements
U A
%
1 2 3 4 5
Y

Fig. 2.4 An NRZ coded RS-232 voltage signal

010010
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nerz2009) 2.2 Line (canal) Coding/Decoding

No clock transmitted

[T Y U A
U
The clock sync % H
IS extracted from
. — T
the signal transitions 7 — 7 -
2 2
Many O's or 1's ?! Y% Y%
— errors!!
Fig. 2.5 Signal elements in the Manchester code
Manchester coding!
uA 010010 0-> ascending trans. at T/2
Ethernet LANs
Y
> L
1 2 3 4 5 6 T

Fig. 2.6 Example of the Manchester code (Biphase-L)
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nerz2009) 2.2 Line (canal) Coding/Decoding

No clock transmitted

The clock sync
IS extracted from
the signal transitions

us 010010

“H

Many O’s or 1's ?!
- errors!!
> L

Manchester 1 2 3 4 > ° r
Differential
Coding! -U,
LON Fig. 2.8 An example of Differential Manchester coding
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erz2009) 2.2.4 ISO/OSI Reference Model

Device 1 Device 2

Application 1 Application 2

(—
-

Communication system Communication system

N
TV
/N
TV

Transmission medium

Fig. 2.10 Applications and communication systems from two communication devices

LA\ Laboratorio de Automacio ¢ Robdtica - A. Bauchspiess — AP — Automagio Predial com [oT

53



erz2009) 2.2.4 ISO/OSI Reference Model

Device 1

Device 2

Application program 1

Application program 2

1

1

Application layer (7)
Presentation layer (6)
Session layer (5)
Transport layer (4)
Network layer (3)
Data link layer (2)
Physical layer (1)

Application layer (7)
Presentation layer (6)
Session layer (5)
Transport layer (4)
Network layer (3)
Data link layer (2)
Physical layer (1)

T

7T

< =

< =

Transmission medium

Fig. 2.11 The seven OSI layers
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nerz2009) 2.2.4 Network Topology

a b
Fig. 2.12 A full (a) and partial (b) mesh topology Fig. 2.14 Tree topology

bbbl

Fig. 2.13 Bus topology

Fig. 2.15 Star topology (a) without a central station and (b) with a central station
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w,-\ N
v 38 Bl 8—KINX—

. [
Kon nex ASSOCIatIO n EIBA, BatiBUS and EHSA joined to form the Konnex Association

Sensor Actuator Monitor and operating device

T Data frames ‘l

KNX

Sensor Controller Actuator Actuator

Fig. 3.1 Building control devices connected over Konnex
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7~ N
N

(Merz,2018) i

=
System 1: S Lamp
i wite
Light System 1: Switch
—————————————————————————————————————————————————————————— Light wite
Motor T R e e e e
System 2: Controller ——— Motor
i Controller
Blinds Switch ] S}ésl!eg 0. on
Inas Switch
__________________________________________________________ 9
________________________________________________________________ -
Motor x
System 3: Controller | Motor
Shuters | [Suich ] T | S Contol
Shutters Switch onorer
R B e
Syster_‘n 4 Temperature sensor Regulator [ System 4: Temperature sensor
Heating Heating Regulator
e Pump Pump
Building Building —

Fig. 3.2 Conventional building technology — separate systems, high cabling costs Fig. 3.3 Building control with KNX — integrated systems, lower cabling costs
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7~ N\
KNX

(Merz,2018) i

X

|
Stairwell
ainwe Corridor 3F
1 O
Corridor 2F
Corridor 1F

Fig. 3.3 An apartment building with stairwell and corndor lighting
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oerz2018) 3.2 Conventional Installation

Fig. 3.4 Unipolar and
bipolar on/off switches

Table 3.1 On/off’ switch
functions as shown in Fig. 3.7

L1

N

PE

.

1

2

1] o

Unipolar on/off switch

Bipolar on/ off switch

@ Lamp

On/off switch Lamp
Switch setting Left (1) OfT
Right (2) On
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L1 -

(Merz,2018) 3 o 2 PE

Changeove

Ch_angewer }_VZ)J )_VZ/U Changeover
switch 1 o 5 switch 2

1 2 1 2

[Triway |

Fig. 3.8 A changeover switching circuit

Table 3.2 Changeover switching circuit functions, as shown in Fig. 3.8

Changeover switch 1  Changeover switch 2 Lamp

Switch setting  left (1) left (1) On
left (1) right (2) Off
right (2) right (2) On
right (2) left (1) Off
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Table 3.3 Crossover switching circuit functions, as shown in Fig. 3.9

Changeover switch 1 Crossover switch Changeover switch 2  Lamp
3 2 Switch setting  left (1) left left (1) on
(MGI'Z,Q,O 1 8) - right (2) left left (1) off
left (1) right left (1) off
( { left (1) left right (2) off
rO S S Over right (2) right left (1) on
right (2) left right (2) on
left (1) right right (2) on
right (2) right right (2) off
L1
N
PE
@ Lamp
Changeover Crossover Changeover
switch 1 switch switch 2
L L L
b o S1 ] S2 { o
1 2 2
2

Fig. 3.9 A crossover switching circuit

Fourway
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3.2 Diagrama Unifilar

Esquema multifilar

Ponto de conexao

Condutor de

ou ligagao
L ® protegao(terra), mesmo
\ que nao seja ulilizado
60W/127V deve estar presente
Condutor fase Condutor neutro na Instalacao.

letrodutos que
interligam as caixas

Lado de onde
vem a alimentagao
da instalagao.

Condutor retorno

Lampada
incandescente
no teto.

v

a
1
Vsm « UT Tensao de
o alimentagdo em 127V, . - T
QD e g Nimero do circuito. Significa
: que o disjuntor nimero 1 do QL
la -1- 100W vai comandar a iluminagao.
a Interruptor
simples, que vai coman- Aletra "a" indica na instalagao

o interruptor que vai comandar
essa lampada, pois a lampada ¢ o
interruptor {ém a mesma letra,

dar a lampada.

http://joinville.ifsc.edu.br/~luis.nodari/Materiais%20de%20Apoio/Pronatec/eletricidade_2mod_ajustes.pdf
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3.2 Simbologia Eletrica ABNT 5410

DESIGNAGAD

Fucrescers
O

Ciruto gua soba
Ciculio gus desos
Clieudo gue pisss
fit
Tisfratla
da luz Mot
pamde e
o o
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|
da g o
o fmrede
Toirandn £ piso
da farga he
indemuptar o 1 seclo
Inormaptar do 2 sogdas

Inderruptor o& 3 seqdas

lefrugdar pRrasn

sl “Thres-wivy™
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0|0
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D oy 1l 2foen

Elslredult no 1806
ou na parede

Eleiredduto no pen
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f@letpne gafgimn

Tubusgin pars
tialen intama

Condutores do fasa
movir, roloma o fara
&m cdleduls
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Fusiwml
Dis{unior & saco
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parm alta onsio

Chawe com fuskais
parh Baonk |Ensdo

Disjuniora doo

Chitve biindsda

Transformadar
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FIR enece

LSl 3 |
#25
DOR] RIO 2
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3 1l
=
T
#25
4 AS T
COZINHA | Area=525 m

rea=2,75 m° & 1d

https://www.vivadecora.com.br/pro/iluminacao/instalacao-eletrica/
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3.2 Triway

Esquema multifilar

N, +—
R, r
e R e -
1 aslid
' o
4 B
Terminal Terminal SOW 122N
comum comum

http://joinville.ifsc.edu.br/~luis.nodari/Materiais%20de%20Apoio/Pronatec/eletricidade_2mod_ajustes.pdf
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3.2 Triwa

Esquema multifilar Esquema unifilar
N, t
R, —#
: a
ST Rl Sl v Y i | e
do QD
1- W 1a
a

2x40W- 127V

http://joinville.ifsc.edu.br/~luis.nodari/Materiais%20de%20Apoio/Pronatec/eletricidade_2mod_ajustes.pdf
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3.2 Triwa

Esquema multifilar

N, -
R,
2 SET B SOTTEEEEEREREED
Preto " 1
[ 4—\\ Branco Reator [Azul

Amarelo] 2% 40W 127V [Vermelho

{ +——[Tampada Fuorescente[}—_

| “—{JLampada Huorescente | f—_

Esquema unifilar

1
Vem 1T 2
doQD? I 1—RsT i
la a
a a

http://joinville.ifsc.edu.br/~luis.nodari/Materiais%20de%20Apoio/Pronatec/eletricidade_2mod_ajustes.pdf
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3.2 Fourway

Esquema multifilar Esquema unifilar
N]_ . &
Hl —i
Vemn
PE—f————— —— o ——— — — —
do QD

60 W /127 V

http://joinville.ifsc.edu.br/~luis.nodari/Materiais%20de%20Apoio/Pronatec/eletricidade_2mod_ajustes.pdf
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(Merz,2018) 3.3 KNX Overview

Bus devices Software

- System devices - System software
- Sensors - Applikation software
- Actuators -ETS3
- Other \
Hardware \‘ / Topology

- External hardware - Areas. lines. nodes

- Design - physical addresses
- Electrical connectors Konnex-System o
_Internal hardware Communication process
- Transceiver - Protocols
- Communication module T - Frame structure
- Application module Transmission medium ~ ~ Group addresses
- Twisted-pair cable - Communication objects
- Power line
- Radio frequency
- Fiber optics

Fig. 3.11 Overview of KNX
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(Merz,2018) 3.4 KNX Devices

Fig. 3.12 A modular KNX.PL device [Busch-Jaeger Elektro]
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(Merz,2018) 3.4 KNX Devices

SWQM v
3
-mt
=00
ABB Lbuge g ¢ e "“Hmm:
RNy -

Fig. 3.13 A power supply unit 640 mA (RM) with an integrated choke and two 30 V DC outputs
[ABBO6])
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(Merz,2018) 3.4 KNX Devices

10A 230 v ac

Fig. 3.14 A six-gang switch actuator (RM) [ABBO06]
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(Merz,2018) 3.4 KNX Devices

Fig. 3.15 A bus coupler (BC) and four-gang switch sensor [ABB06]
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(Merz,2018) 3.4 KNX Devices

Actuator 1
2
e 5 | Coupler 1 O
24 2 2 2
[ — ' 1L
Sensor 2 Sensor 3 2
’ 1 Node
— Branch
Actuator 2

Fig. 3.16 Example of topology. A KNX system (left) and its network (right)
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(Merz,2018) 3.5 KNX Topolo

Fig. 3.17 KNX tree topology

Nodes, Lines and Areas
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(Merz,2018) 35 KNX

Fig. 3.18 Coupler [ABB06]
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(Merz,2018) 3.5 KNX

1.1.192

/ / Line 1.1
/ps/ // /‘ . s Line segment 3
Line 1.1 1.1.728 1.1.193 1.1.255
Line segment 0 / / Line 1.1
/ps// /_ .. Line segment 2
[P/ LS e £§ 1.1.129 1.1.191

1.1.1 1.1.63 /7 Eneu
/F-'S// / . . Ine segment 1

1.1.65 1.1.127

Fig. 3.19 A line with three line repeaters and four segments
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Area 15

(Merz2018) 3.3

Backbone line (Area 0, Line 0.0)

Area

%7 -
ﬁ
17 e

Fig. 3.20 Topology of an KNX system with 11,535 devices
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3.4 Transmission Media

Most common media: Twisted pair ($)

YCYM 2x2x0.8

Fixed installation:

dry, humid and wet rooms; wall-
mounted, flush-mounted, in conduits;
outdoor (if protected against direct
sun radiation);

Test voltage: 4 kV according to
EN 50090

Synthetic material

/N

/

Metalised synthetic foil

g —

J-Y (St) Y 2x2x0.8 VDE 0815

Fixed installation:

dry and hunfid 3 es: wall-
mounted, flush-mounted and in
conduits

Qutdoor: flush-mounted and conduits

Test voltage: 2,5 kV according to
EN 50090

Tracer
) -(white)
:4+ (yellow)

— -BUS (black)
™~ + BUS (red)

e

Synthetic foil

* Twisted pair (KNX.TP)

» Power line (KNX.PL)
 Radio frequency (KNX.RF)
* Ethernet (KNXnet/IP)

* Infrared (KNX.IR)
* Optical fiber interface, (KNX LL/S1.1)

Female connectors
for a KNX device

Bus connector

T KNX cable

Figure 8. Bus terminal with incoming and outgoing bus cable
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3.4 KNX.TP — Signal Coding

Ty ' 35 : B9 pg

u

ﬁhtﬂ L \ \ ¥ \
u.ﬂ.

- j 2 3 4 5 3

og0 uﬂl
uLl / / /

buside | O o 0 1 0

Choke (Inductor):

Separates
- DC (devices power supply)
- Signal, KNX telegram

= U, - =24
10{1 s e

Abortion of transmission
of telegram |

Telegram | I I 0 I 0 |

Collision

Telegram 2 I 0 0 I 0 |

Telegram visible

on the bus

= Telegram 2

Figure 9. Collision avoidance in KNX TP CSMA/CA

LA\ 1 Universidade de Brasilia JEN ISR Automagdo e Robotica - A. Bauchspiess — AP — Automacao Predial com IoT




3.4 KNX.TP — Signal Specification

In case of a zero-bit, the transceiver of the transmitter actively lowers the voltage
level during the time period of 35 ps. For the falling edge and the constant level

starting at point 74, the following applies: /__/%‘%f{j\

(st — 105V) Sty < (et —0.7V) QU - 49Ty —

Tek I @ 4Acg Complete M Pos: 100.0us SAVE/REC.
For the constant level and the rising edge until the following applies: 4 Aktion
Bild speichern
Uref — 105 V) <ty < (e — 0.5V
( ref )_ .1_( ref l_ Dateiformat
) - : ] : BMP
After that, there is an equalizing pulse releasing the energy mainly stored in the o
inductor and the following applies: Bilder
speichern
Uref < Ue < (Urer + 13 VL Werzeichnis
auswihlen
At the end of a bit period of 104 us. the following has to apply to the zero-bit e
5 elnern
signal element: TEF?GUUZE:MP
r 25,008
(ttrer — 0.35V) < uap < (Uper — 1.8YV) .

20-Apr=07 17:08

If a zero-bit is sent prior to a one-bit, a linear voltage drop can occur at the
one-bit signal element during the bit period Ty;, In order to safely identify the
one-bit, the following conditions have to be met: Bitrate:

e The voltage uag can not fall with a rate higher than 400 mV/ms Tuit = 104 us
e At the end of the bit period the following has to apply: (s —2V) <

ua < (itas +0.3 V) Ruit = 1/Twit ~ 9615 bit/s ~ 9.6 kbit/s
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3.6.5 Installation Guidelines

PS1 N3

N1

The following rules apply to a line or a line segment: N o os 5

* A line must be no more than 1000 m long.

* The length of cable between the two bus devices that are the furthest apart
(e.g., N1 and N3 in Fig. 3.21) must be no more than 700 m.

* The length of cable between a power supply unit and a device (e.g.,
between PS1 and N1 or between PS2 and N3 in Fig. 3.21) must be no more
than 350 m.

« Any two power supplies on one segment must be at least 200 m apart.
More than two power supplies can not be used.
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3.6.6
Standard
Device
Symbols

Merz 2018

Fig. 3.22

Small KNX system
with one area and two
lines

1=80Hz, 120V /M 1~50He, 230V

Power supply with a choks (PS)

IW

Man e 1.0

Lne coupler 1.1.0

e

Line coupler 1.2.0

= oy |

vV Al

PE

L1
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3.7 Adressing Nodes (Devices)

e 24 =16 areas
e 24 =16 lines
28 =256 nodes per line

Physical Address: Area.Line.Node (A.L.N.)

Table 3.4 Source address in a data frame

High byte Low byte
D7 |D6 |D5 |D4 |D3 (D2 |DI |DO |D7 |D6 |D5 |D4 |D3 |D2 |DI1 |DO
A3 |A2 |Al |AO |L3 (L2 |L1 |LO |N7 |N6 N5 |N4 N3 N2 |NI |[NO

Area Line Node (per line)

Physical Addresses for Couplers and Line Repeaters

* A.L.O for line couplers (e.g. 1.1.0, 1.2.0, ..., 1.12.0, 2.1.0, 2.2.0, ..., 15.12.0)
» A.0.0 for backbone couplers (e.g. 1.0.0, 2.0.0, ..., 15.0.0)

Line repeaters must be assigned a node number that is greater than zero,
for example, 1.1.64.
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3.7 Adressing Nodes (Devices)

Physical Addresses of Devices connected to a main line:

PS -» a maximum of 63 sensors/actuators can be connected to the main line.

Examples of addresses:
*1.0.1-1.0.63
«2.0.100-2.0.162. .

Examples of physical Addresses:

 The address 1.2.2 refers to the second node on the second line in the first area.

* 1.12.0 is a line coupler that connects the 12th line in the 1st area to the 1st area’s
main line. The main line is referred to as the superordinate line and the line 1s
referred to as the subordinate line.

« 2.0.0 represents a backbone coupler that connects the second area’s main line to

the backbone line. The backbone line is the superordinate line and the main line
is the subordinate line.

L /l?l\ E—l—f ULNTEELELEERTETIEN  Laboratorio de Automacgao e Robotica - A. Bauchspiess — AP — Automagao Predial com IoT



3.7.2 Group Addresses (Logical Adr.)

Two-level addressing: Table 3.5 Two-level addressing

High byte Low byte
D7 |D6 D5 |[D4 (D3 (D2 D1 DO D7 D6 [D5 [D4 |[D3 (D2 (DI |[DO
0 M3 (M2 |MI1 |MO |SI10 [S9 (S8 |S7 |S6 |S5 |S4 |S3 |S2 |SI |SO

Main group

Subgroup

.2*= 16 main groups (numbers 0-15)

.211=2048 subgroups (numbers 0-2047)

Two-level addr.:

Main group/subgroup

to identify a certain group, assigne names.

Examples for group addresses:
* 0/1 lightning central on/off

* 1/1 lightning living room on/off

* 1/2 lightning office on/off
« 2/1 blinds down/up.
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3.7.2 Group Addresses (Logical Adr.)

Three-level addressing: Table 3.6 Three-level addressing

High byte Low byte
D7 |D6 (D5 (D4 (D3 (D2 |DI |DO |[D7 |D6 (D5 (D4 |[D3 |[D2 |D1 |DO
0 M3 (M2 (Ml (MO (G2 |Gl |GO |S7 |S6 |[S5 [S4 |[S3 |S2 |SI |SO

Main group Middle group | Subgroup

2% = 16 main groups (numbers 0—15)
« 2° = 8 middle groups (numbers 0—7)
28 =256 subgroups (numbers 0-255) .

Three-level addr.:  Main group/middle group/subgroup
to identify a certain group, assigne names.

Examples for group addresses:

* 1/1/1 lightning living room ceiling on/off

* 1/1/2 lightning living room standing lamp on/off
* 1/2/1 lightning office ceiling on/off

* 1/2/2 lightning office desk on/off.
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Projeto KNX — “Mercado Livre”

5 % ' Interface Usb Eib/knx Tapko Uim-knx
Cabo Automacao Padrao Knx | AF Divirsil

2x2x0,8 Rolo 100 Metros Discabos

R$ 935*

em 12x R} 8386

Frete gratis

Central De Controle Schneider
Min6214-4146 Knx Push Button

R$ 1.500

em 12x R$% 125 sem juros

Frete gratis

Intesisbox Modbus Tcp
Ibox-knx-mbtcp-100-9-...

R$ 280

em 12x R$ 2333 sem juros

Frete gratis

R$ 749

em 12x R$ 6250 sem juros

Frete gratis

Fonte De Energia Com Funcao Bus
Elsner Knx Ps640+

R$ 1700

em 12x RE 14167 sem juros

Frete gratis

Gateway Knx/dali Hager
Mod:tyac70d

R$ 1.045

em 12x R$ 8712 sem juros

Frete gratis

Sensor Para Automacgao Residencial
Theben Knx Luna 1315

R$ 1.200

em 12x R$ 100 sem juros

Frete gratis
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Projeto KNX — “Mercado Livre”

Fonte De Energia Com Funcao Bus
Elsner Knx Ps640+

< R$ 1.700
— em 12x R$ 14167 sem juros
Frete gratis
o
i 58 58] KNX PS640+
1; - Art.Nr. 70141
T A (= s
Bl (]
999 56 C : -
-y~

o
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Projeto KNX — “Mercado Livre”

Viodulo Sbus Relé Knx 8ch 16a High
Power Switch Actuator

R$ 1.340
em 12x R$ 11167 sem juros

Frete gratis

Modulo Sbus Relé Knx 4ch 16a High
Power Switch Actuator

R$ 950

em 12x R$ 797 sem juros

Frete gratis
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Projeto KNX — “Mercado Livre”

Sensor Para Automacao Residencial
Theben Knx Luna 1315

R$ 1.200

em 12x R$ 100 sem juros

Frete gratis
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Projeto KNX — “Mercado Livre”

Frete gratis
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Projeto KNX — “Mercado Livre”

tsﬁnnri:

KNX
MTN6214-4146 ﬁ :2

s inli & g Pt S
WP (Rt o e e e e

[ R

c’c

||||| || T
,'!

Central De Controle Schneider
Min6214-4146 Knx Push Button

R$ 1.500

em 12x R$ 125 sem juros

Frete gratis
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KNX Modulation

Webinar ABB, Jul 2020

- KNX Radio Frequency (KNX RF).pdf,

- Youtube, 3 Ago 2020

Abortion of transmission

an | 0 | | 0

™ ARAARY
1
0 T 2T 3T

[

Information signal
(Baseband signal)

Carrier

Frequency
shift keying

ted characters

Signal voltage
superimposed
onto the mains

of telegram |
Telegram | | 0 | | 0 [ 0 |
Collision
Telegram 2 | 0 | 0 0 | 0 |
Telegram visible
on the bus
= Telegram 2
Figure 9. Collision avoidance in KNX TP
To be transmit- [ 0 0 I

L AVAYAYANLL

PL 110 - 110 kHz FSK, 1200 bits/s

Figure 10. Signal shape in KNX PL

Figure 12. Frequency modulation and signal in KNX RF

*868.3 MHz FSK,

modulated by +48 kHz to =80 kHz (1 and 0)
*ISM - Industrial Scientific and Medical frequencies

Training | 2 Preamble Complete Syst ID
Sequence fields KNX TP Frame ystem

4 Bit 2

KNX PL Telegram

Byte 9 to 23 Byte

| Byte

Figure I 1. Telegram structure in KNX PL
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https://library.e.abb.com/public/dfb05e67d6eb4a06992596909e2d2723/Webinar-KNX-RF-July2020_PR_EN_V1-0_9AKK107680A9930.pdf
https://www.youtube.com/watch?v=CTxMYKxKnoM

Technologies

ﬁ%ﬂLONVUORKS (V4 OpenTherm”

_—

% BACnef

‘TJ\NDAHD‘
MOTOR INTERFACE '
o
-

ZigBee” @
\\-Bus

enoceanr

https://www.led-professional.com/resources-1/articles/lighting-building-automation-technologies-by-leviton-manufacturing
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03.03.2020 KNX IP Secure becomes new ISO Standard

CENELEC

€LC TC205

TR
ISO/IEC 14543-3-1to 7

JTCI SC25

__________________________________________________

- === standardisation bodies

____________________________________________________________________________________

______________________________________

EN13321-1
EN13321-2

- === developed standards based on KINX
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BIOT — Building Internet of Things
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THE INTERNET OF THINGS
IN COMMERCIAL BUILDINGS

SMART
PARKING

”

___.

LI KVAC

BIG DATA "HADOOP™
=

Technology |
Service Type

mm
| Data Communacations
/ Lyer

Business Enterprise &
Software Services

P

|
ELECTRICAL .
MANAGEMENT -

EMENT CRM

\smmas.ﬂe:y

Ervironmental Control &
Energy Management

\ e

MASS ACCESS FIRE
NOTIFICATION CONTROL DETECTION
] )4 a ar} b4 o
VOICE VIDED & EXTINGUISHING
EVACUATION 5”“‘;5}‘,}.5‘"“ |
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ELIND
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GROWTH IN THE INTERNET OF THINGS

THE NUMBER OF CONNECTED DEVICES WILL EXCEED 50 BILLION BY 2020

1 ?6).1 B

BILLIONS OF DEVICES i -
& 42.1B

2017 . 34§E '
28.4B

INCEPTION |

0 . =
1968 1992 1936 2000 2004 2008 2012 2016 2020

gg  Crocit: Entemprise imeguiars https://www.caba.org/wp-content/uploads/2020/04/1S-2018-189.pdf
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Global Building Automation Market Share by Companies (2020) (%)

@ Honeywell

@ Siemens

@ Johnson Controls

@ Schneider Electric
@ United Technologies
@ Bosch

® Legrand

@ Hubbell

@ AEB

@ Others

o—"

Global Building Automation Systems Market Share (%)
By Systems (2015)

2016 -2026 at a CAGRof ©Read Market Research

g 35.4% 11. 1% Global Smart Building Automation Technologies Market Share (%) By

Security & Surveillance Players

www amplemarketreports.com

— Eaton Corporation: xx% " Siemens Building Technologies: xx%
Building Energy Management
Schneider Electric: xx%

Azbil Corporation: xx%
Lighting Solutions on

Honeywell International: xx%

Others

Source: Persistence Market Research Analysis, 2016

Johnson Control: xx%

CAGR refere-se a taxa de crescimento anual composta

United Technologies —
Corporation: xx%
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As the DRAM industry officially enters Mobile network operator:
the EUV era, NAND Flash stacking @ their 5G base station bui 03
technology advances past 150L while Japan/Korea loo

Integration between AR glasses
and smartphones will kick-start 05
awave of cross-device applications

Foldable displays will see
adoption in more devices as a o7
means of upping screen real estate

=
-

Advanced packaging will go
full steam ahead in HPC and Aif 10
undeterred by COVID-19

Micro LED TV




AloT: Artificial Intelligence of Things

|| S0 where is AloT heading next?
We can see these trends all around us.

A Connected Future

)
| Future AloT
g , uture Alo
' e interne The 4 Major Technoloai
ofThings AloT Segments ecnno Ogles
AloT innovation shows no signs
< Wearables of slowing down.
able deices continuously monior and track
s f pre nd habits Appications nclude
The Internet of Things (IoT) is i s heat rate morieorig. AloT will test how much data our devices can process, future
transforming the way we interact eSS hesTEfores 1 evices advancements will push the boundaries of processing and learning.
with our devices at home, at work,
and throughout our cities. (7
- This network of connected '
=

devices gathers vast amounts of
:\ @ data about our online activities.

Smart Smart Home  Autonomous
Daily Data

* / Gereretet oIl Deycas Edge thermostats  appliances robots vehicles
i i Computing
» i 5 quintillion bytes
(1 BILLION GIGABYTES, OR 5 EXABYTES) Smart Home Data processed by the device itself, a

local computer or server, rather than
remote data centers

s . s
\_// 1D:Smart  2D: Voice- Natural  ePayment

) Speakers  activated LCD language voice
Q 3 Voice displays processing authentication
Y 22k n
~ 11
N A% 4
E % a1 Smart City
3 ’
NN | % Smart st ngrte vl i i;
N N services ae be = S
NI N
NN R .
DN % H
335 :
Massive 4K Video Super 8k
i object resolution analytics on resolution
loT is empowered by . Vision deteimcn mg’tedge
three key technologies: et Al
Actificial 5G Networks Big Data
Intelligence (Al)
AloT promises to radically transform how
we interact with our homes, offices, and
Smart Industry cities every day.
the Ingustia Intenet o Things
Programmable intelligence 5th generation mobile Volumes of data from
enabling devices to learn, networks with extremely numerous Internet-connected
reason, and process fast, near-zero latency for Sources, that are too large for
information like humans rea-time data processing normal processing methods
Presented by
Auonomoss Astomated
Together, Al and [oT merge to create AIGT — a smart, connected maniactuing sopot chan
network of devices that seamlessly communicate over powerful 56 robots

networks — unleashing the power of data better and faster than ever.

While AloT technology is still in its
SOt here fs AloT fending rext?) infancy, these segments represent a

@cmuuusr > e

direct impact in our daily lives.
We can see these trends all around us.

] https://www.visualcapitalist.com/aiot-when-ai-meets-iot-technology/
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KNX Telegram

Us

KNX B

Sender Receiver

(e.g. sensor) Telegram

(e.g. actuator)

Figure 4. Sensor/actuator principle

I KNX TP Telegram
|
Control Address Data Checksum
field field field field
| Byte 5 Byte | to 16 Bytes | Byte

Figure 7. Telegram structure in KNX TP
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KNX Telegram

Us

KNX B

Sender

(e.g. sensor) Telegram

Receiver

(e.g. actuator)

Figure 4. Sensor/actuator principle

I KNX TP Telegram | KNX PL Telegram |
I | I
Control Address Data Checksum Training | 2 Preamble Complete
field field field field Sequence fields KNX TP Frame
| Byte 5 Byte | to 16 Bytes | Byte 4 Bit 2 Byte 9 to 23 Byte | Byte

Figure 7. Telegram structure in KNX TP

Figure I 1. Telegram structure in KNX PL
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KNX Telegram

| KNX RF Telegram |
| |
nisation nisation
10 Byte 2 Byte 16 Byte 2 Byte 2 Byte

Figure 13. Telegram structure in KNX RF

l Data Block | |

| |
Serial No./Do-
Control field m

I Data Block 2 |
| |
.. Individual Individual Address
Address (Source) [l (Targe) or Group fif _€nrel et ==
Address

Figure 14. Data blocks in a KNX RF telegram
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KNX Telegram

Header Header IP Header UDP KNXnet/IP
Ethernet

Application Layer KNXnet/IP

Transport Layer

Network Layer ICMP IGMP

Physical Layer Ethernet

Figure 15. KNXnet/IP in the OSI reference model
I KNXnet/IP I

I I
Header Protocol Service type KNXnet/

Figure 16. KNXnet/IP telegram
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KNX Topology

DVC | DVC 4 DVC 3
|
'
I
I
1
DVC 2 Power Supply and Choke DVC 64

Figure 19. KNX TP line

Line repeater

Power Supply
and Choke

Power Supply

WC 64
and Choke oV

DVC 127

Power Supply_L. v/ |98
and Choke -

= DVC 191

Power Supply
and Choke

DVC 255

Figure 20. Maximum length of a line in KNX TP
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KNX Topology

Power Supply

Line Coupler and Choke o o /

|_Power Supply _Power Supply

Line | \ and Choke and Choke Line I5 ~\
= DVC | — DVC
= DVC 63 = DVCeé3

|_Power Supply
and Choke

‘mAT ;=
= DVC 63

Figure 21. An “area” in KNX TP: up to |5 lines can be coupled via a main line.
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KNX Topology

Area Coupler

Backbone

Area 2

Area |5

Figure 22. Up to |5 areas can be coupled via area couplers in KNX TP.
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ETS5™ - Merz3.10

ETS Edit Workplace

Group Addresses
[F= Dynamic Folders
4 0 Central functions
0/1 New group address
1 Floor 1
2 Cellar

3 Import... 1t Export...

Manufacturers
ABB
Albrecht Jung
APRICUM
ARBONIA

=] Arcis-eds

Items: in  Building Parts

ETS5 — Engineering Tool Software

o Close Project Undo Redc :—% Reports
Buildings ~
o= Add Devices | * X Delete ¥ Download | = O nfo -
Buildings " Addres Room
F= Dynamic Folders E 112 Cellar Room
4 B9 Merz3.10 {0113 Cellar Room
4 [ collr {0114 Cellar Room
1+ Cellar Room
4 m Floor P
r-(‘} Living Room w» Devices Parameter
Group Addresses v
== Add Group Addresses | * X Delete

v Address «
01

Group Addresses

ABB
ABB

AnD

Cellar Room

+  11Newline

Commissioning Diagnostics Apps  Window

Name

Download » ABB » Output

Set Manufacturer Name

SA/S46118.
SW/S2.5 2f-
FW/54.5 47-A..
FW/54.5 47-A_
FW/54.5 47-A..

CAMIICA B AFLA

b

Woaorkplace ¥ Catalogs ! Diagnostics
Reset Unload * &=\ Print
Description Application Program
Power Supply, Diagnosis, 640mA/1.1a
Push-button coupler 4gang/1
Switch 4f 6A/3.2b
Functions

Unload =4 Print

Description

MNew group address

Binary output, 4-fold

Order Mediu Application

47 6A/3.2b

GHQ..TP Switch Value Priority Cyclic/1
GHQ.. TP Switch Value Cyclic/1
GHQ..TP Switch Value Cyclic/2
GHQ..TP Switch Value Priority Cyclic/2
~un TD Cuitrh Walia Murlic 4
=~ Add
ABB

Centra Pass T Data Type Length

No

MNo

Adr Prg Par Grp Cfg Manufacturer

ABB

- ABB

Version

ABB

Order Nurr Product

21 Properties

Catalog = Application

SA/54.6.1.1 Switch Actuator,4-fold,6A, MDRC

2CDG 110... 5V/530.640.5.1 Power Supply,Diag
6108/07-A... Push-button coupler 4gang 6108/

2CDG 10... SA/54.6.1.1 Switch Actuator.4-fold,

No. of Last Value
0

switch

SA/54.6.1.1 Switch Actuator.4-fold 6A MDRC

ABB/Output/Binary output, 4-fold

Order Number 2CDG 110152 ROO11
DIN rail mounting 72 mm (4M)

Bus current 12 mA

] Switch 4f 6A/3.2b

Uses potential free contacts to switch 4
independent electrical loads via the ABB i-bus®.
The 6A-AC3 device is especially suited to switch
resistive, inductive or capacitive loads.

'3 Technical Documentation

L SAS_x611_TD_EN_V3-1_2CDC505050D0205...

~ 4 Find and Replace
Workspaces
@ Todo ltems
« @ Pending Operations

Undo History

Last used workspace
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3.8 Communication Objects — C.Ob.

A communication object is a memory area
that is used for data exchange with other applications or devices by the application
software of a KNX device in combination with the communication softwarec.

Device: 4-gang swilch sensor Device: 6-gang swilch aclualor
‘ Application software ‘ I Application software
'f' " ; "\I |'r L W | ! L h ‘.4 b ( "".l'
_— — — - — —
- | ) G R O |
I?(co;gl . J\. | Cﬂl:\' Kion ff:*:)«:a;< cobi. | .. | Cﬂﬁ|lcm |

I | S

nnmunu:.ahm softwar [ Communication software

—

_;J,‘

L9
o> ——

KNX bus

Fig. 3.23 Communication Object of a four-gang Switch Sensor and a six-gang Switch Actuator

LARN 1 Universidade de Brasilia JEN ISR Automacao e Robotica - A. Bauchspiess — AP — Automacgéo Predial com [oT



3.8 Communication Objects — C.Ob.

Structure:
« a bit field (Iength 1 bit, 4 bit, 8 bit etc.)
* a variable (integer, float)

* a time or date
* a text (e.g. 14 ASCII letters).

Attributes:

e number

* name

» function

* group address

* length (1 bit, 4 bit, 1 B etc.)

» flags: communication (C), read (R), write (W), transmit (T), update (U), read on
initialization (I), Table 3.7.

Access Methods:

Services for reading and writing.

A commonly used service in the application layer is e.g. A_GroupValue Write,
which 1s used to write the object value.
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3.8 C.Ob;j. flags

Table 3.7 Flags

Flag Flag set Flag not set

C C.Obj. is connected to the bus Acknowledgement of frames

(Communication) but C.Obj. is not changed

R (Read) Value of C.Obj. can be read by bus Value of C.Obj. can not be
read by bus

W (Write) Value of C.Obj. can be changed by bus Value of C.Obj. can not be

changed by bus

T (Transmit)

If the objects value changes (for a sensor),
the new value 1s transmitted by bus

Object value is transmitted
by bus only during read
commands

U (Update)

Objects value is updated by a value answer

frame on the bus (service
A_Value_Response). Value answer frame
is a reaction to a value reading frame
(service A_Value Read) sent by e.g. a
visualization

Objects value is not updated

I (Read on
mitialization)

C.Obj. reads the object’s value from the bus
during mitialization (only some devices)

C.ODbj. does not read the
objects value during
initialization
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3.8 C.ODb. Flags in Sensors

Table 3.8 The communication objects for the Switch Dim LED function in a four-gang switch

sensor
No. Type (bit) Object name Function
0 l Left push button—short Telegr.switch
I I Mid left push button—short Telegr.switch
2 I Mid nght push button—short Telegr.switch
3 1 Right push button—short Telegr.switch
4 Left push button—Ilong Telegr. relative dimming
5 4 Mid left push button—long Telegr. relative dimming
6 4 Mid night push button—long Telegr. relative dimming
7 4 Right push button—long Telegr. relative dimming

e Pressing and releasing the push buttons upper contact (the corresponding C-Ob;.
then contains a *17) sends a switch ON data frame. Pressing and releasing the
push button’s lower contact (the corresponding C.Obj. is assigned a “0”) sends a
switch OFF data frame.

e Pressing and holding down a push button’s upper contact sends a
brighter-dimming data frame. Pressing and holding the lower contact sends a
darker-dimming data frame. As soon as the push button is released, a stop
dimming data frame is sent.
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3.8 C.ODbj. Flags in Actuators

Table 3.9 The communication objects for the Switch Default Staircase function/3 in a six-gang
switch actuator

No. Type (bit) Object name Function
0 I Output A Switch
I I Output B Switch
2 I Output C Switch
3 I Output D Switch

I Output E Switch
5 I Output F Switch

e [f the Switch function parameter has been set to normally opened contact, then
the actuator switches the relay on when it receives a data frame with the value
“17" (the corresponding C.Obj. then contains a “17) and switches it off when it
receives a data frame with the value “0” (the corresponding C.Obj. then contains
a “0.”

e [f the Switch function parameter has been set to normally closed contact, then
the actuator switches the relay on when it receives a data frame with the value
“0” and off when it receives a one with the value “1.”
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3.8 Assigning C.ODbj. To Group Addresses

* A transmitting C.Obj. can only be
» At least one sensor and at least assigned to one group address.
one actuator have to exchange data.  « A receiving C.Obj. can be assigned

to multiple group addresses.

___________________________________________________________________________________________________

C.Obj. C.Obj. C.Obj.
(sender) % (sender) (sender)

C.Obj.
(receiver)

C.Obj.
(receiver)

K.Obj.

Node D (receiver)

Fig. 3.24 Groups with sender and receiver communication objects

Both the transmitting and the receiving applications use a number of C.Oby;.
that have to share one group address. This is equivalent to a connection of the devices.
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3.8 Example

1~60Hz, 120 V/ 1~ 50 Hz, 230 V

L
" 1
4-gang switch sensor 6-gang switch actuator
Physical address: 1.1.1 ég @Lﬂmp Physical address: 1.1.2
Application: Switch Dim LED Application: Switch default stairc fct
L | L~
Lefi Output | Output
push
button A B
/'r 2 _// 2

KNX bus

(S

C.ng. for output A:
Nr..

1M1 in
- Object name: Output A
k\ Type: 1 Bit

Function: Switch
C.Obj. for left push button: ’
Nr.: 0
%bjpgd.lrgllm left push button - short EQ?J for output B:
3 . r.
Function: Telegr. switch 1 " | Object name: Output B
_/ Type: 1 Bit
Function; Switch

Fig. 3.26 Assigning communication objects to a group address
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3.9 EIS — EIB Internetworking Standard

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

r— "T1 Co—E » Reading a C.Obj.: A GroupValue Read
Physical address: 1.1.1 QF (G)Lamp  Physical address: 1.12 — —
Application: Switch Dim LED Application: Switch default stairc.fct

B

(A_ stands for application layer) and
» Writing a C.Obj.: A__GroupValue Write

Left Output | Output
push
button A B
f2 %2
2 KNX bus
C. Oh; for output A:
(’ ™ 1 W 7 ‘\

J Object name Output A

A F ctu S\mich
C 0b| for left push button - on
?;b‘%gd narlna lefi push button - short C gbj for output B:
Function: Telegr. switch " ( By on,eu name: Output B

Funmon Swm:h

Fig. 3.26 Assigning communication objects to a group address

Table 3.10 EIS types (examples)

EIS type Function Length of C.Obj. Length of user data
Switching 1 bit 2 byte

2 Dimming 4 bits 2 bytes

3 Time (d, h, min, s) 3 bytes 5 bytes
Date (day, month, year) 3 bytes 5 bytes

5 Float 2 bytes 4 bytes

15 String 14 bytes 16 bytes
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3.9 EIS — SW|tch|ng Command

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

4-gang switch sensor I

Physical address: 1.1.1
Application: Switch Dim LED

B-gang swilch actuator
(X)Lamp  physical address: 1.12
Application: Switch default stairc.fct

®
|

]

Left Output | Output

push |

bu'ﬂoni A B

A2 %2
2 KNX bus

C Oh; for output A:

(’ ™ 1 11 ,/ TN N
Objec( narne Output A

"\ Tt

I'unctuon &mich

C 0b| for left push button

Objec! name: left push button - short

Type: 1 Bit

Function: Telegr. switch n

C OD; for output B:
( \\ Otged name Output B

' Funmon Swmzh

Fig. 3.26 Assigning communication objects to a group address

* Bits B9, B8, B7 and B6 contain 0010 corresponding
to the service

A GroupValue Write—writing in a C.Oby.

 Bit DO = B0 in Byte 7 is used for the actual
switching information. Value 1

means switching on and value 0 means switching off
 Every other bit is transmitted as a zero bit and not
further processed.

Table 3.11 The first two user data bytes for a switching command

Byte 6 Byte 7 Command
MSB LSB | MSB LSB
D7 D6 |D5 |D4 |D3 |D2 |D1 |DO D7 D6 |D5 |D4 |D3 |D2 |DI |DO
B9 | B8 B7 B6 |B5 |B4 | B3 |B2 |Bl |BO

1 0 0 0 0 0 0 1 Switch on

1 0 0 0 0 0 0 0 Switch off
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3.9 EIS — Dimming Command

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

L=

N

PR Clﬁ e e i « Bits B9, B8, B7 and B6 contain 0010 corresponding to the
| J - service A_GroupValue Write—writing in a C.Ob.
| et footy * The actual dimming function requires 4 bits in byte 7 (D3 =
Kien Al B3, D2 =B2, D1 = BI and DO = B0)
— — Bit D3 contains the dimming information. A one bit means
< S— | increase brightness and a zero bit means decrease brightness
5o e — Bits D2, D1 and DO contain 011 corresponding to
()24 T omeaname Output A € q: : ?D) : 113 : :
/ T\ e dimming level 47, this means “to the next dimming level
A——— N (0, 25, 50, 75, 100%) depending on the
S ()8 ‘:;j::a::gw current level
it st e * Every other bit is transmitted as a zero bit and not further
processed.
Table 3.12 The first two user data bytes for a switching command
Byte 6 Byte 7 Command
MSB LSB  |MSB LSB
D7 D6 |D5 |D4 |[D3 |(D2 |DI |DO D7 D6 |D5 |D4 |[D3 |D2 |D1 |DO
B9 |BS B7 B6 |B5 |B4 |[B3 |B2 |[Bl |BO
0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 Dimming
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3.10 The Communication Process

A data frame 1s sent in response to an individual action such as pressing the
upper-left rocker switch on a four-gang switch sensor (there are also KNX devices
that send data frames periodically). The bus device then sends a data frame that has
a specific group address.

All devices (receivers) that belong to this group simultaneously confirm that they
have received the data frame by returning an acknowledgment frame. This
acknowledgment frame is also called a summation frame, because it comprises the
confirmation frames from all the receivers. If the sender transmits a frame to a
device located on another line, the coupler confirms receipt of the 1“1‘111'1’16.‘
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3.9 EIS — Dimming Command

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

L=

N

PR Clﬁ e e i « Bits B9, B8, B7 and B6 contain 0010 corresponding to the
| J - service A_GroupValue Write—writing in a C.Ob.
| et footy * The actual dimming function requires 4 bits in byte 7 (D3 =
Kien Al B3, D2 =B2, D1 = BI and DO = B0)
— — Bit D3 contains the dimming information. A one bit means
< S— | increase brightness and a zero bit means decrease brightness
5o e — Bits D2, D1 and DO contain 011 corresponding to
()24 T omeaname Output A € q: : ?D) : 113 : :
/ T\ e dimming level 47, this means “to the next dimming level
A——— N (0, 25, 50, 75, 100%) depending on the
S ()8 ‘:;j::a::gw current level
it st e * Every other bit is transmitted as a zero bit and not further
processed.
Table 3.12 The first two user data bytes for a switching command
Byte 6 Byte 7 Command
MSB LSB  |MSB LSB
D7 D6 |D5 |D4 |[D3 |(D2 |DI |DO D7 D6 |D5 |D4 |[D3 |D2 |D1 |DO
B9 |BS B7 B6 |B5 |B4 |[B3 |B2 |[Bl |BO
0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 Dimming
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3.9 EIS — Dimming Command

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

L=

N

PR Clﬁ e e i « Bits B9, B8, B7 and B6 contain 0010 corresponding to the
| J - service A_GroupValue Write—writing in a C.Ob.
| et footy * The actual dimming function requires 4 bits in byte 7 (D3 =
Kien Al B3, D2 =B2, D1 = BI and DO = B0)
— — Bit D3 contains the dimming information. A one bit means
< S— | increase brightness and a zero bit means decrease brightness
5o e — Bits D2, D1 and DO contain 011 corresponding to
()24 T omeaname Output A € q: : ?D) : 113 : :
/ T\ e dimming level 47, this means “to the next dimming level
A——— N (0, 25, 50, 75, 100%) depending on the
S ()8 ‘:;j::a::gw current level
it st e * Every other bit is transmitted as a zero bit and not further
processed.
Table 3.12 The first two user data bytes for a switching command
Byte 6 Byte 7 Command
MSB LSB  |MSB LSB
D7 D6 |D5 |D4 |[D3 |(D2 |DI |DO D7 D6 |D5 |D4 |[D3 |D2 |D1 |DO
B9 |BS B7 B6 |B5 |B4 |[B3 |B2 |[Bl |BO
0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 Dimming
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3.9 EIS — Dimming Command

1~60 Hz, 120 V/ 1~ 50 Hz, 230 V

L=

N

PR Clﬁ e e i « Bits B9, B8, B7 and B6 contain 0010 corresponding to the
| J - service A_GroupValue Write—writing in a C.Ob.
| et footy * The actual dimming function requires 4 bits in byte 7 (D3 =
Kien Al B3, D2 =B2, D1 = BI and DO = B0)
— — Bit D3 contains the dimming information. A one bit means
< S— | increase brightness and a zero bit means decrease brightness
5o e — Bits D2, D1 and DO contain 011 corresponding to
()24 T omeaname Output A € q: : ?D) : 113 : :
/ T\ e dimming level 47, this means “to the next dimming level
A——— N (0, 25, 50, 75, 100%) depending on the
S ()8 ‘:;j::a::gw current level
it st e * Every other bit is transmitted as a zero bit and not further
processed.
Table 3.12 The first two user data bytes for a switching command
Byte 6 Byte 7 Command
MSB LSB  |MSB LSB
D7 D6 |D5 |D4 |[D3 |(D2 |DI |DO D7 D6 |D5 |D4 |[D3 |D2 |D1 |DO
B9 |BS B7 B6 |B5 |B4 |[B3 |B2 |[Bl |BO
0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 Dimming
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3.8 CSMA/CA

+ 5V

Continue transmitting
(1 sent, 1 read,
0 sent, 0 read)

Waiting

Transmit first bit

Checking
the bit
on bus

Sending All bits sent

-
-

Transmission error
(0 sent, 1 read)

Fig. 3.28 Status diagram for the CSMA/CA protocol

Finish

Abortion of transmission
| of telegram |

| 4
|:] Pull-up resistor Telegram | I 0 | I 0 I 0 |
| | | | | | | | |
o I Collision
C
Telegram 2 I 0 I 0 o0 I 0 I
B | | | | | |
Uaus
Use £ Telegram visible
on the bus -F--
Y = Telegram 2
Sender 1 Sender 2 Sender 3

Fig. 3.27 Wired-AND switching: dominant and recessive bits

Figure 9. Collision avoidance in KNX TP
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Simulador KNX-Virtual: KV

help.knx.org/kv

KNX Virtual Examples

Get Started Examples
User Guide How-to
Help Release notes

Base view
Switching++ view

Dimming++ view

» Blinds++ view

HVAC view (room1)

Room21-24 view
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| Simulador KNX-Virtual: KV

mEdit Woaorkplace Commissioning Diagnostics Apps  Window

%] Close Project Undo Redo .—: Reports Workplace = = - Catalogs !: Diagnostics
Buildings ~ ~
Add Buildings Delete ! Download | * @) Info * ¥ Reset Unload * =4 Print Search /
2| Buildings v Addres Room Description Application Program Adr Prg Par Grp Cfg Manufacturer  Order Num Product
g
4 [55 Dynamic Folders  HRRN KliX ©® ® ® © ® KNXAssociation D4-v23 KX (D4)
B Initial devices -EH_E Setpoint Manager O O Q O O KNX Association D15-v23 Setpoint Manager (D15)
P Modified devices EERE] Binary Input Control @ & © @ & KNX Assodiation D123 Binary Input Module (D11)
-EHA Movement/Presence O O Q O O KNX Assaciation D10-v23 Movement/Presence Detector (D10)
l]m.s Heat Controller @ © © @ @ KNX Association D16-v23  Heat Controller (D16)
X Trades {1116 Weather Module Control ® @ © ® @ KNX Association D12-v23  Weather Module (D12)
-EH_? Heat Exchanger Q Q Q Q Q KNX Association D17-v23 Heat Exchanger (D17)
CHERE: Valve Control & & © & @& KNX Association D6-v23 Valve Actuator (D6)
< >
Devices Parameter
MNew Connection (1) (0.0.0.0:3671) -
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Simulador KNX-Virtual: KV

KNX
KNX Basics (switching) - Programming KNX devices
% R _F, -

17 St by Acuaston

Gacaugs Mcerm Cimts et sy - [p—
B Mlentee R —— [F. - v cpribcally
T — e

—
—

.
O 00 Vimeal | Cormt progerr W00 i Plwitcsing wih 41 Wrnaal = -—-mljs‘-—q.
1 LI Vsl T -

ok s
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KNX loT

Unleashing a wealth of available KNX data!

KNXperience
Joost Demarest — KNX, Brussels, 28.02.20

The KNX IoT 3rd Party Interface: unleashing a wealth of KNX data(for general KNX community )
https://www.youtube.com/watch?v=XE7VZnhTy9U, dec 18th, 2020

Why KNX loT and what added value does it bring to the installer?

- active in the residential sector

- Active in the commercial sector

- As a system integrator

How did and do we connect to KNX installations today?

How will KNX loT allow to connect to KNX installations?
How will the installer see this in ETS?
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https://www.youtube.com/watch?v=XE7VZnhTy9U

KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

% F

KNX : everything perfectly understands each other




KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)
ETS — the unique application and vendor independent tool

9
BAYYYY .

-
T
-ﬂ."rn't:l‘t'"
]

.......

« Documents in a standardized way all links between the different functions of the different devicés
« The integrator/installer
* Documents which devices are located where

« gives all links a name and a number — all these links combine functions that serve a specific purpose
« Realizing an all off when leaving the house
« Changing the set point temperature in a room etc.

BUT: what is the added benefit apart from linking devices? Which of my customers pay me for this L
effort?
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

We are sitting on a pile of standardized data — unique in building automation

ETS Data Model is (currently) based on (XML) XSD scheme.

« XSD is part of every MTS installation (covers installation/
manufacturer/ KNX data)

+ Installation data created by ETS user =
topology/ building structure/ GAs ...,

« Manufacturer data created by KNX manufacturer - MT applications (*.knxprod)
« KNX “Master Data”, are online available and part of every ETS/MT project/ ETS installation

KNX / Manufacturer Data ETS Project

‘__‘:: Project Content
| 1. KNX Data
2. Installation Part
. 3. Manufacturer Part

XSD

Data is the new oil & As installer | create data that could be interesting to others, but is it beneficial
for myself ??
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

| am an installer active in the residential sector

: )

g A

e BOTT"
L wuer* ' ' i.
p \ P \ctteronline o N

My customer buys smart consumer electronics — My customer wants to connect to external services: | need to
convince him that:

i -

—

« KNX s not a closed system and integration is easily possible
« His investment in KNX pays off and is future proof (will be able to integrate future solutions as well)
« | would preferably not like to be responsible for this integration (better the customer)

| would like to just hand over the KNX project to the customer and be done (better calculable)

the warranty on my work should preferably not be void when the customer integrates these consumer products
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

| am an installer active in the commercial sector or | am a system integrator

K - Cerr”

-
=
=

-— - RIEASKTY @
e Q ﬁ‘

My customer would like to integrate with other systems that are not directly KNX compatible:
« Same arguments as before

« | would like to make sure that the customer only has access to data that he should be entitled to, not the entire
communication

* | would hope as system integrator that such devices implement an interface that can easily talk to KNX without
being KNX compatible
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

How did we access this data in the past (and we still do)?

E.g. PC with Visualization connected to PC

}h__‘.““_'” with
. RS232
W - USB

-

- | }J‘

L

KNXnet/IP Interface

However data always offered “KNX style” — if you want
to understand our messages “Read the specs” and
convert them to your messages

Every information entered into ETS needs to be re-
entered in “thing” wanting to access the data (or has to
make proprietary use of the exported ETS project
data)

Access to the data not secured, neither locally nor
remote [until KNX IP Secure]

All these interfaces offer full access — no possibly to
limit access to certain data

Some device groups were neves KNX enabled as too
cumbersome to develop (ETS support not desired, TP
not right medium, ...)
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

The world has moved on — new requirements

w

YR
_i e
- e
]

The world of Information Technology & Internet of Things
« Simply wants the data =» and please in a format that we can understand
« Wants to collect it only with protocols known to them and commonly used

« provide a REST interface to your system and | will collect it with http or via websockets
+ Wants to fetch the data in a secure way
+ Perfect WIN-WIN: we keep our own world and can still interact with others
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REST - CRUD

{ R E ST } Representational State Transfer

software architectural style which uses a subset of HTTP.
It is commonly used to create interactive applications
that use Web services.

PHP REST APl CRUD Example

Mobile
GET MySQL
JSON CRUD & - Applications  Cloud-Based

o | Request POST |  Search Services

= T w < " o=

User ¢ Applizations Appdications
DELETE -

onlyxcodes.com 9

HTTP Methad . —_—
» Create P[IST n e g h
Read — =———p E ET HT]'P Leg_a;w Cleud

:'_H hd Applcabons Rosowrcos
Update - > F“T ethods %

Ll [] E I_ETE B 15.;15:::::-1 Data

}
R
|
D
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

Fulfilling the new requirements — how?

Project information as XML information is not suitable

Changes too often
« Because of new system features in ETS (e.g. KNX S-mode multi)
« non-KNX “things” making use of the data need to adapt too frequently to changing format

KNX loT solution

« Convert into format that does not change so often and is machine interpretable: describe thg
(structured way to document meaning of data) and export ETS project info as Linked Data {(in JSON-LD format)

« Currently available as separate online converter (will be integrated in ETS)

= Can be more easily mapped to other solutions — more easy to query the data
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

Fulfilling the new requirements — how?

Make use of RESTful Web Services to
v collect the data (“KNX loT Type 3")

* One single KNX standardized solution for

all KNX manufacturers (not like KNX Web
Services, offering three different possibilities: OPC

m " UA, BACnet WS and OblX)
| * Information on/asking questions about

EAYYYY.
| —

T

» Topology (building, room, floors)

* Implemented functionality with
standardized semantics

———————

« Data protected by IT security mechanisms
KNX IoT Type 3 (not KNX specific like KNX Secure)
s — u ")‘ » Create as a first step a static Interface
P “ « Open API (widely available tools)
@ « versioned
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)

How will you as installer provide all the data for the KNX loT API ?7?

In case of a new project

[ ET55™ - KN Sermantic Pro o m 1

o o
+ X B 1]
T Buidings Ad Mam De - Dats Type

M ] H e

i -

_ @o | FUNCHON | se commginie socemage o 0
2 L R | | o Ommngiaie  percentage

. & "__',}" .—"P =

B ndl Flos __.-"" o

=] o’

Function Point (Group Address)

f Channel

ocker Left - Dum

46650
> W

0 w1 Point (Group Object)

eeeee

12 MakeMefuncron

By entering the building view elements as
before

By making use of the Functions that are
already defined in ETS and will be
extended

¢ ETS will in the background add semantic
information to group objects, channels,
function points

* When making the export to the KNX loT
Interface, this will contain all semantical
data to be exposed on the API and will
create the loT endpoints that can be
addressed by a third party

In future versions of product data, this
semantical data will also already be included

=» this extra data could also help improve the
planning stage of KNX projects = less friction
between planner and installer

=
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)
How will you as installer provide all the data for the KNX loT API ?7?

In case of an existing project

[ £m3™ - 0 Sermamec Prapect - e et et e

[ | -
e R e Existing project possibly have not used
- standard ETS functions
f-prois ma | Function | wommme memmesen  1oe '
- i “‘/— - ’ Manufacturers will be offered the
8 / possibility to extend their current product
. r Function Point (Group Address) data with missing semantical information —
-m - can be separate from the current product
4 ' data
8 oy Channel
O e e ® ETS can then fetch this additional
B e R semantical data for the used projects in the
o s KNX online catalogue k
. — e , _ * When making the export to the KNX loT
et I Point (Group Object) Interface, this extra semantical data to be
- exposed on the API will be added
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KNX loT

Unleashing a wealth of available KNX data!

(Joost Demarest - KNX, 2020)
L )

Summary of KNX |loT Benefits

 ADVANTAGES

JUST AHEAD

®* KNX continues to provide a solid data foundation for any type of integration, be it consumer electronics, non-KNX
based solutions or third party services

® Third Party Adapters to KNX can focus on one single interface instead of multiple proprietary interfaces
®* KNX is a future-proof investment for any type of customer

* The KNX installer can focus on what he does best: making superb KNX installations

* KNX Installer can hand-over project and not run into warranty problems

* KNX Installer does not need to provide uncontrolled and unsecured [if not using KNX Secure] access to data in a KNX
installation

®* When properly documenting a KNX installation in ETS, KNX loT interfacing does not cause additional efforts for the
KNX installer A

* |f semantic data becomes part of the KNX product data, planning of a KNX installation can be considerably simplified
(less friction losses)

- https://www.youtube.com/watch?v=XE7VZnhTy9U, dec 18th, 2020
LA\ Laboratorio de Automacio ¢ Robdtica - A. Bauchspiess — AP — Automagio Predial com [oT



https://www.youtube.com/watch?v=XE7VZnhTy9U

loT - ZigBee
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loT - LoRa

Insights that empower you to understand leT markets l
2o 10T ANALYTICS

Market share — Global LPWA connections 2020

Others

LTE-(J)
* sigfox 3%-

6%

Global LPWA
Connections by

technology
(2020 H1)

NB-IoT

41%

F
(@)
A
o

Source(s): loT Analytics - Cellular loT & LFWA Connectivity Market Tracker 2010-25
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