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The Use of AutomationML in the 
Engineering of Building Automation 

Systems   

1 

Christoph Sieber; Dipl.-Ing. André Scholz;  
Dipl.-Ing. Matthias Glawe; Prof. Dr.-Ing. Alexander Fay 
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Agenda  

1. Basic information  

2. Motivation 

3. Systematic approach 

4. Requirements engineering 

5. Simulation und Design 

6. Summary 
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Basic information about Building automation and 
control systems (BACS) 

3 

Examples for measurement 
• runtime monitoring 
• event counting 
• … 

Examples for management, optimizing 
• night cooling 
• energy reclaiming 
• … 

VDI 3814: functions for building automation (BA) 
(measurement, optimizing, management …) 

Examples for sensor functions 
• presence detection 
• window monitoring 
• … 

Examples for actuator functions 
• light actuator 
• control drive actuator 
• … 

Examples for operator functions 
• signal presence 
• adjust temperature setpoint 
• … 

Examples for application functions 
• occupancy evaluation 
• energy mode selection 
• … 

VDI 3813: functions for room automation (RA) 
(sensor-, actuator-, application functions) 



Pr
of

es
su

r f
ür

 A
ut

om
at

is
ie

ru
ng

st
ec

hn
ik

 - 
Di

pl
.-I

ng
. A

nd
ré

 S
ch

ol
z 

©
 2

01
6 

IfA
 –

 F
ol

ie
 N

r. 

Motivation 
4 

across all trades 

expensive re-planning complex functions 
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BAC systems solutions 
5 

home 
systems 

sub-systems, 
protocols 

decentralised 
systems 

centralised 
systems 

communication over automation level/ 
control level, craftsmen/expert required 
 

communication and functions over field level,  
if necessary craftsmen/expert required 

DDC 
BACnet 

LON 
KNX 

SmallCAN 

HomeMatic 
RWE S-H 

only single solutions and not across all trades, 
partial internal labour 
 

lifestyle-products,  
without craftsmen 

DALI 
M-Bus 

MP-Bus 
Zigbee 

ENOcean 
Modbus 

CAN 
RS485 

SmallCAN 
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From Idea to BA system 
6 

vision of the 
building requirements 

to functions 

? 
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From Idea to BA system 
7 

vision of the 
building 

requirements 
to functions ? 

BA 
system 
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Requirements to the approach  

Target is: 

 
 Ideal 
 Functional 
 Energy efficient 
 Coast efficient 

 
BA system 
 

8 

Approach: 

 
 „Virtual commissioning“ 
 Simulation 
 Automatic modell generation 
 Automatic parametrisation 
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Starting point 

Infrastructure
data 

BA/RA 
functions from 

VDI-3813 

9 

vision of the 
building 

requirements 
to functions 
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Overview over the workflow 

Simulation 

Engineering-tool 

data level 
AutomationML 

User interface 
mapping 

functions – local elements 

Infrastructure 
data 

BA/RA 
functions from 

VDI-3813 

BA 
system 

10
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Infrastructure data 
11

 

Infrastructure 
data 
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Mapping of Infrastructure data in AutomationML 

 RoleClassLibrary for local 
elements 

 Basis: shell modell from  
VDI-Guideline 3813 

12
 

 InstanceHierarchy  
 Mapping of functions with 

local elements 
 Complete BA system 

Infrastructure 
data 
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Mapping of functions in AutomationML 

 
 Functions stored in 

SystemUnitClassLibrary 
 

 Different function libraries 
possible 
 

 Input of parameter over 
attributes 
 

 Links between functions over 
Interfaces and InternalLinks 
 
 

13
 

BA/RA 
functions from 

VDI-3813 
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Mapping of a function 
14

 

Presence detection 

P P_Auto 

AutomationML Engineering-Tool 

Function block from VDI-Guideline 3813 

BA/RA 
functions from 

VDI-3813 
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Example: simple light control 
15

 

Actuate light 
L_STA L_MAN 

R
oo

m
 A

 
R

oo
m

 A
 

D
ev

ic
e 

Fu
nc

tio
n 

Light control Light actuator 
L_SET L_STA L_SET L_MAN 
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Engineering-Tool   

 Tool-Presentation 

16
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AutomationML and user interface 
17

 

InterfaceClass-
Library 
• Interfaces for 

links 

Internal Links 
• links between 

functions 

RollClassLibrary 
• library of local 

elements 

SystemUnitClass-
Library 
• functions 
• templates 

InstanceHierarchy 
• complete       

BA system  
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Engineering-Tool Functionality 

 Visualisation of InternalElements  
with selectable Icons for Roles or Classes 
 

 Visualisation of InternalLinks 
 

 Change Management (new, change, delete, move) 
 
 
 
 

 Update of InternalElements with changes from 
SystemUnitClasses 

18
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Engineering-Tool Functionality 

 Fast instantiation of an amount of InternalElements 

19
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Simulation 
20

 

Simulation 

Engineering-tool 

data level 
AutomationML 

User interface 
mapping 

functions – local elements 

Infrastructure
data 

BA/RA 
functions from 

VDI-3813 

BA 
system 
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Exchange file and conversion  

Export file: 
 AutomationML 
 Complete BA system 
 Local hierarchy with all 

functions and links 
 
 
 

 
 

21
 

petrinet-simulation 
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Function block from  
VDI-Guideline 3813 

 Overview template  
in the Petrinet-tool 

Input block Function- 
logic Output block 

Occupancy evaluation 

P_Auto 

P_MAN 

P_ACT 

Petrinet modelling 
22
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Design of BA system 
23

 Simulation 

Engineering-tool 

data level 
AutomationML 

User interface 
mapping 

functions – local elements 

Infrastructurr
data 

BA/RA 
functions from 

VDI-3813 

BA 
system 
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Exchange file and conversion  

Export file: 
 AutomationML 
 Complete BA system 
 Local hierarchy with all 

functions and links 
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BA 
system 
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Summary 

Systematic approach for modelling and analysis of BA systems 
 

Basis for requirement engineering… 
 Infrastructure data of the building 
 Definition of functions according to VDI-Guideline 3813 
 AutomationML for data exchange 
 

Basis for automatic generation of petrinet … 
 Converter AutomationML to Petrinet-simulation  
 Automatic  parametrisation of real BA system 

 

Analyse of petrinet for… 
 Evaluation of the system spezifications  
 Evaluation of the performance 

 
 

 Software is available: Mail to Engineering-tool@hsu-hh.de 

25
 

mailto:Engineering-tool@hsu-hh.de?subject=GA-Tool
mailto:Engineering-tool@hsu-hh.de?subject=GA-Tool
mailto:Engineering-tool@hsu-hh.de?subject=GA-Tool
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Thank you for listening! 

This project is supported by the Federal Ministry for 
Economic Affairs and Energy under the funding 
number KF2625807BZ4. 
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