
 

 

 

 

 

 

 

 

 

Copyright © Ars Electronica Futurelab 2009. All rights reserved. All names used 
for hardware and software are trademarks or registered trademarks of the 

respective owner. 

User And Developer Documentation of 

ARS Facade Simulator And Control 1.0.3 
 

Valid since 2009-03-06 



   ARS Facade Simulator And Control 

 

 

© Ars Electronica Futurelab 2009 Valid since 2009-03-06 Page 2/14 

Table of Contents 

1. Introduction........................................................................................... 3 

2. Prerequisites For Installation.................................................................... 3 

2.1. Required Hardware ........................................................................... 3 

2.1.1. Computer ................................................................................... 3 

2.1.2. Input And Output-Devices ............................................................ 3 

2.2. Required Software ............................................................................ 3 

2.2.1. Operating System........................................................................ 3 

2.2.2. Other Software Packages.............................................................. 3 

3. Installation Description............................................................................ 4 

3.1. Content of The Software Package........................................................ 4 

3.2. Execution of The Installation .............................................................. 4 

3.3. License System................................................................................. 4 

3.4. Configuring The Application................................................................ 5 

4. Using The Application.............................................................................. 6 

4.1. Main application window .................................................................... 6 

4.2. Recording and Playback ..................................................................... 8 

5. Network Server Interface ........................................................................ 9 

5.1. Mapping of Window Addresses............................................................ 9 

5.2. Default Window Addresses ............................................................... 10 

5.3. Frame Data Format ......................................................................... 13 

5.4. 3d Model........................................................................................ 14 

6. Deinstallation Description ...................................................................... 14 

 

Table of Figures 

Fig. 1: License Key ..................................................................................... 4 

Fig. 2: Expiry Message................................................................................ 5 

Fig. 3: “SOUTH View” and “NORTH View” top panels....................................... 7 

Fig. 4: 3d Free View canvas......................................................................... 7 

Fig. 5: The received data panel .................................................................... 8 

 



   ARS Facade Simulator And Control 

 

 

© Ars Electronica Futurelab 2009 Valid since 2009-03-06 Page 3/14 

 

1. Introduction 
The ARS Facade Simulator And Control application provides the following 

features: 

• 3d visualization of new ARS Electronica's museum building with user 
interaction. 

• 2d visualization of each ARS Electronica's museum building sides. 

• Network server interface (UDP protocol), that allows client applications to 

control the colour of every single window on the building. 

• Visualization (simulation) of the window colours in the 3d model. 

• Translation and forwarding of the window colours to the DMX protocol in life 

or playback mode. 

• Recording of the received transmission. 

• Playback of the recorded transmissions with designated speed (frames per 
second). 

2. Prerequisites For Installation 
The ARS Facade Simulator and Control Application is compatible with the recent 
Windows platforms Windows XP SP2 or better and Windows Vista. Linux and Mac 
OS X are not supported. 

For use only in simulator mode, the setup kit contains all required software. If 
the application is used in life or playback mode to control the real facade, DMX-

Workshop by Artistic Licence has to be installed as prerequisite. This installs the 
device drivers, applications, DOS software and software development kit. The 
description of this mode is beyond the scope of this document. 

2.1. Required Hardware 

2.1.1. Computer 

Standard PC computer hardware with at least 512 MB RAM and 50 MB free 
disk space. 

2.1.2. Input And Output-Devices 

Standard graphic card. 

2.2. Required Software 

2.2.1. Operating System 

Windows XP SP 2 or better. Windows Vista should work, but was not tested. 

2.2.2. Other Software Packages 

No other requirements if used in simulator mode. If used in life or playback 
mode DMX-Workshop by Artistic License has to be installed. 
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3. Installation Description 
The software is installed via a Windows Installer package. 

3.1. Content of The Software Package 

The software is delivered as a ZIP file containing 

• FacadeControl.msi (Windows Installer package). 

• setup.exe (setup program) 

• vcredist_x86 (Microsoft runtime DLLs) 

• WindowsInstaller3_1 (Windows Installer 3.1) 

3.2. Execution of The Installation 

Unpack the ZIP file into a temporary folder an execute setup.exe. This will 
install the prerequisite components and install the ARS Facade Simulator And 

Control application. During the setup you can choose the installation directory 
and which users are allowed to use this application. 

The setup creates a shortcut on the desktop and a menu entry in the Windows 

start menu in “Ars Electronica Futurelab”. Use the shortcut or the menu entry 
to start the application after the setup. 

3.3. License System 
ARS Facade Simulator And Control is secured by a digital license key. It is not 

possible to use the application without a valid license key. On first start after 
setup the application will present the following screen to ask for a valid license 

key: 

 

Fig. 1: License Key 
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ARS Facade Simulator And Control can be used as a full version and as a trial 
version. The trial version expires on 2009-09-30. If a trial version is expired, it 

is possible to request an extension of the trial version for an additional period 
of time. 

It depends on the version that you are allowed to use, you have to send one 

of the keys to ARS Electronica Futurelab (license@aec.at). You will get back 
the authorization key, that must be entered into the input field to activate 

your copy of the application. 

The trial version will display an expiry message during startup and shutdown 
of the application: 

 

Fig. 2: Expiry Message 

3.4. Configuring The Application 

Various application settings can be configured in the configuration file 
“data\ConfigFiles\ConfigFile.xml” located in the installation folder of the 
application. The file is in XML format and by default looks like this: 

<?xml version="1.0"?> 

<Settings Version="0.0.1"> 

 <OutputsShown>0</OutputsShown> 

 <PlaybackModeFps>25</PlaybackModeFps> 

 <DirectDmxAccess>1</DirectDmxAccess> 

 <ReceivedPort>8080</ReceivedPort> 

 <ArtNet> 

  <WhiteFilter>0</WhiteFilter> 

  <StripesNum>1085</StripesNum> 

  <UniverseNum>10</UniverseNum> 

  <ShowDiagButton>1</ShowDiagButton> 

  <FacadeSidesUniv> 

   <South>3,4,5,9</South> 

   <North>0,8</North> 

   <West>6,7</West> 

   <East>1,2</East> 

  </FacadeSidesUniv> 

 </ArtNet> 

</Settings> 

The meaning of the XML nodes: 

• OutputsShown – in each canvas the diagnostics overlays will be shown 
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• PlaybackModeFps – life playback mode frames per second speed 

• DirectDmxAccess – option to control the universes dmx channels by 

directly sending the dmx data to nodes (on by default) 

• ReceivedPort – the port number on which the application will read frame 
data from client applications 

• ArtNet – xml nodes related with ArtNet 

• WhiteFilter – enables the filtering out the other colours while white LED has 

value greater than 0 

• StripesNum – the number of all LED stripes for real museum facade 

• UniverseNum – the number of all universes used 

• ShowDiagButton – shows or hides the diagnostic button 

• FacadeSidesUniv – the universe numbers which belongs to each facade 

side 

If the ConfigFile.xml is changed the ARS Facade Simulator And Control must 
be restarted to adopt the new values. Any wrong set of the values in the 

configuration file can result in malfunctioning or crashes of the application. 

Most of these settings are only relevant in life or playback mode. When using 

the ARS Facade Simulator And Control application as a developer in simulator 
mode, the most important setting is the “ReceivedPort”. This is the UDP port, 
where the ARS Facade Simulator And Control application reads input frame 

data and where client applications, that want to display something on the 
facade, have to send their frame data. 

4. Using The Application 

4.1. Main application window 

The Main application window provides the following information: 

On top four simulation canvases (South View, North View, West View and East 
View) are displayed. By default the refreshing of these canvases is disabled 

because of performance reasons on low-end PCs. To enable refreshing of the 
canvases the user has to choose the option “OGL canvas” from main menu bar 

and the preferred panel to refresh. For these canvases no user interaction is 
possible. 

If data is received from a client application or a playback is started, these top 

canvases show the facade side changes. Note, that the West View and the 
East View are currently displayed side reversed in these canvases in the 

current version. 
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Fig. 3: “SOUTH View” and “NORTH View” top panels 

 

The main application panel is called “3d Free View” and is placed centered in 

the main window. The 3d Free View shows the 3d model of the ARS 
Electronica's museum building with surroundings of nearby structures which 

exist in reality. The canvas shows the facade illumination changes triggered by 
frame data received from client applications or recorded in a playback. 

Fig. 4: 3d Free View canvas 

The user can rotate, translate and zoom the facade model along with 
surroundings by mouse interactions. These are the interactions: 

• pressing left mouse button and dragging allows the user to rotate the 3d 
models in designated direction. 

• pressing right mouse button and moving cursor up and down allows the 
user to zoom in and out the 3d models. 

• pressing the middle mouse button/or scrolling wheel allows the user to 

translate the 3d models in window. 

Additionally on the right edge of the 3d Free View panel there are some  

controls. The “Surroundings” check box allows the user to switch of and on the 
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nearby structures of the museum model. The buttons show the view of the 
building from predefined sides – east side, south side, west side. 

Two additional radio buttons – “no shading” and “real shading” for now have 
no functionalities bound to them. 

4.2. Recording and Playback 

On the bottom of main window panel two additional panels exist. One is 

related to received data while the other on the right is related to sent data. 

On the left side there is the text list called “last recorded data received”. By 
clicking “last recorded data” button, the user will see the last received data 

from a client application, which were recorded most recently. If there were no 
recordings since the last application start “No file” will be shown in this list. 

Next to the “last recorded data” button a button exists for starting the 
recording of the received data. All recordings are placed in the “data\Records” 
directory inside main application directory. If there is no received data than no 

file will be saved. 

The recording process could be stopped by pressing recording button again – 

the red dot on the recording button, which represents the recording process 

will become grey. 

Fig. 5: The received data panel 

On the right of the received data panel exists the panel related to the data 

sent. The main part of the panel is taken by text list where the user can see 
the last recorded data sent to the real museum building facade LEDs. 

This panels gives also the possibility to diagnose the transmission of art net 

protocol packages and to perform testing phase on the whole facade or facade 
sides. These diagnostics are only relevant when used in life mode to control 

the real facade and need the DMX-Workshop software installed. 

Getting back to data sent panel additionally four radio buttons exist: 

• Life Mode 

• Life Playback Mode 

• Life Test Mode 

• Simulator Mode 

When life mode is chosen the application converts the data received from 

client applications to ArtNet protocol and sends it to real facade along with 
showing the facade illumination changes in the 3d free view and top panels. 
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Choosing life playback mode opens a file dialog to start the playback from a 
recorded file. Users can see the changes in 3d free view panel and top panels 

while translated data packages are sent to real facade control hardware. The 
playback control buttons are enabled at this time and give the possibility to 
pause/play and stop the playback completely. The user is able to stop the 

playback also by switching to the another mode. 

For convenience purposes the user is also able to change the modes of the 

playback. There are three playback modes: 

• Straight Loop  - plays data forward 

• Reverse Loop - plays data backward 

• Bounce Loop  - plays data forward then backward, etc. 

Life test mode starts the diagnostic/control dialog to allow the user to chose 

the designated test to perform on real museum facade. The application will 
also automatically switch to life test mode wherever user starts one of the test 
while other mode is enabled. This option is only available, if the DMX-

Workshop software is installed. 

Simulator mode blocks the transfer to the real facade control hardware and 

only shows the illumination changes in 3d free view and top panels. This is the 
default mode and should always be used when using the ARS Facade 
Simulator And Control for development. Otherwise you would pollute your 

network with useless ArtNet packages. 

5. Network Server Interface 
ARS Facade Simulator And Control provides a simple network interface that 

allows client applications to control the facade illumination. It reads data from 
the UDP port configured in “data\ConfigFiles\ConfigFile.xml” (by default 8080). A 

client application must send the data for a whole frame (the colour codes for all 
of the 1085 windows of the building) in one UDP package. The highest allowed 
frame rate is 25 frames per second. It is no problem if a client application uses a 

lower frame rate or varies the frame rate, but 25 fps is the maximum. 

5.1. Mapping of Window Addresses 

For client applications the 1085 windows of the building are numbered from 0 
to 1084 in a particular sequence. The default sequence is just the same as the 

ARS Facade Simulator And Control application uses internally but it can be 
changed for particular client applications if really necessary. 

The default sequence is defined in “data\ConfigFiles\IdentityMapping.map” 
located in the main application directory. It can be changed by using the menu 
entry “File”->”Load external mapper file”. In the same directory an additional 

mapping file is located “4VfacadeAddressMapping.map”, which might be more 
convenient, if 4V is used to build a client application. 

The format of such a mapping file is: 

*Identity mapping* 

#Universe A (0) North# 

1 0 

2 1 

3 2 
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4 3 

5 4 

6 5 

7 6 

8 7 

… 

#Universe B (1) East# 

121 120 

122 121 

123 122 

124 123 

125 124 

126 125 

127 126 

… 

The first line contains the name of the mapping preceded and followed by a 
‘*’. Next line is the universe name (DMX divides it’s addressing in universes). 

The following lines contain the internal address and separated by a space the 
external address (the one to be used by a client application). Note that the 
internal address must be a number between 1 and 1085 and the external 

address must be a number between 0 and 1084. What can be varied in the 
mapping is the assignment between internal and external address. 

5.2. Default Window Addresses 
The window addresses defined by the default mapping are illustrated in the 

following figures. These are schematic sketches of the sides of the building 
and are not an exact representation of the geometry. 
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5.3. Frame Data Format 

The frame data consists of a sequence of a 2 byte window address followed by 
3 bytes in the format RGB. The structure of a single unit is: 

byte - low byte of window address 

byte – high byte of window address 

byte – colorRed (between 0 and 255) 

byte - colorGreen (between 0 and 255) 

byte – colorBlue (between 0 and 255) 

A single frame is made up of 1085 such consecutive units. It is very important 
that a client application, that sends the UDP protocol package to ARS Facade 
Simulator And Control, sends the full frame address and colour package, 

meaning addressing all windows with specified colours. A single UDP package 
has to contain 1085 consecutive protocol packages with 5 bytes each. Sending 

a UDP package with no full sequence will result in wrongly illuminated facade 
or application crash.  

Using C or a similar programming language the network package could be 

declared and initialized in the following way: 



   ARS Facade Simulator And Control 

 

 

© Ars Electronica Futurelab 2009 Valid since 2009-03-06 Page 14/14 

#pragma pack(push, 1) 

 struct Packet 

 { 

  unsigned short address; 

  unsigned char r; 

  unsigned char g; 

  unsigned char b; 

 }; 

#pragma pack(pop) 

 struct Packet frameBuffer[1085]; 

 for (unsigned short address = 0; address < 1085; address++) 

 { 

  frameBuffer[address].address = address; 

  frameBuffer[address].r = 0; 

  frameBuffer[address].g = 0; 

  frameBuffer[address].b = 0; 

 } 

5.4. 3d Model 
Client applications can also use the 3d model of the facade for their internal 

implementation. The 3d model of the windows is provided in 3D Studio format 
in the file “data\aec_models\aec_facade_03_resort.3ds”. This might be useful, 

if client applications want to use the exact 3d position and shape of the 
windows in there implementations. 

If you use the 3d model of the facade directly, number the windows just in the 

sequence as they are read from the file from 0 to 1084 and then you have the 
exact addresses that are expected by the default “Identity Mapping”. 

6. Deinstallation Description 
The ARS Facade Simulator And Control can be deinstalled via the “Add/Remove 
Programs” icon in the Windows control panel by using the “Remove” option. 

Note that the license control file “data\ConfigFiles\FacadeControl.ini” is not 

deleted by the deinstallation. Also recordings in the “data\Records” folder are not 
deleted automatically. If you want the completely remove the application, delete 

the main installation folder manually. If you do that and you reinstall the 
application afterwards, you will have to recover your license, which requires an 
extra step. 


