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1. Einführung 
WireGate soll in dieser Variante primär die Nutzung von 1-Wire Sensoren für 
bestehende KNX-Installationen ermöglichen.  
 
Für den Betrieb ist folgendes erforderlich: 

- Eine WireGate Appliance inkl. Steckernetzteil 
- Eine KNX-Schnittstelle (siehe Datenblatt) 
- Mind. ein 1-Wire Hostadapter (DS9490R) 
- Mind. ein unterstützter 1-Wire Sensor 

 
- Für die Konfiguration ist temporär  ein PC mit Netzwerkanschluss und 

Webbrowser erforderlich. 
 
Aktuelle Informationen sind jeweils in der Online-Hilfe der Konfigurationsoberfläche 
und unter http://www.wiregate.de abrufbar. 
 

1.1. Support 
Support wird über die eMail-Adresse support@wiregate.de abgewickelt.  
Um Ihnen eine schnelle Bearbeitung Ihrer Supportanfrage zu gewährleisten, 
bitten wir um eine möglichst detaillierte Beschreibung des Problems. 
 
Bevor Sie mit uns in Kontakt treten bitten wir darum den abgesicherten 
Wartungszugang („WireGate Central“) zu aktivieren sofern Netzwerk und 
Internetanschluss vorhanden sind. Dies ermöglicht ggfs. einen direkten Zugriff auf 
das Gerät und damit eine schnelle Problembehebung. 
  

1.2. Sicherheitshinweise 
- Einsatzgebiet / CE-Kennzeichnung gemäß EMV-Richtlinie (Wohn- und 

Zweckbau), EMV erfüllt EN 61000-6-2, EN 61000-6-3 (2005), Änderungen 
vorbehalten. 

- Bei Veränderungen des Gerätes durch den Anwender können einzelne oder 
alle Zertifizierungen ihre Wirksamkeit verlieren. 

- Einbau und Montage elektrischer Geräte müssen durch Elektrofachkräfte 
erfolgen, der Anschluss von KNX/EIB-Schnittstellen erfordert Fachkenntnisse 
durch KNX-Schulungen. 

- Bei Nichtbeachtung der Anleitung können Schäden am Gerät, Brand oder 
andere Gefahren auftreten. 

- Diese Anleitung ist Bestandteil des Produkts und muss beim Endanwender 
verbleiben. 

- ElabNET übernimmt keine Verantwortung für den Gebrauch der Geräte in 
einem Projekt, das nicht von ElabNET erwähnt wird. In dem durch das 
anwendbare Recht weitestgestatteten Umfang, ist ElabNET unter keinen 
Umständen verantwortlich für den Verlust von Daten oder Einkünften oder für 
jedwede Folge- oder unmittelbaren Schäden, wie auch immer diese 
verursacht worden sind. 

- Produkte von ElabNET können nicht in medizinischen Geräten oder anderen 
technischen Produkten verwendet werden, die für Lebensrettung oder 
Lebenserhaltung eingesetzt werden, da ein Ausfall, die Fehlbedienung oder 
die Störung zu einer Verletzung oder zum Tod einer Person führen kann. 
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1.3. Open Source Software 
Dieses Produkt enthält freie/Open Source Software, die der GPL (GENERAL 
PUBLIC LICENSE) unterliegt. Eine Kopie der GPL finden Sie anbei. Alle 
Quelltexte können bei uns angefordert werden bzw. sind unter repo.wiregate.de 
mit dem Debian Paketmanagementsystem kostenlos abrufbar. 

2. Inbetriebnahme WireGate 

2.1. Übersicht 

 
 
Bitte beachten Sie: An der Unterseite des Gerätes b efindet sich ein Etikett 
mit Produkt- und Benutzerinformationen für die Inbe triebnahme.  

2.2. Funktionen 
Die unterstützten Funktionen des Gerätes sind derzeit: 
- 1-Wire Sensoren -> EIB-Anbindung (unterstützte siehe Datenblatt/Online-

Hilfe) 
- Nutzung als IP-Gateway/Programmierschnittstelle 
- NTP-synchronisierter Zeitversand auf EIB (nur wenn Internetanbindung 

vorhanden) 
- VPN-Server 
 

2.3. Systemvoraussetzungen für die Inbetriebnahme 
- PC mit Netzwerkschnittstelle und Web-Browser (Von ElabNET getestet und 

empfohlen: Firefox 2+, Internet Explorer 7+) 
- Netzsteckdose zum Anschluss des mitgelieferten Steckernetzteils (100-240V, 

50/60Hz) 
- Ethernet Hub, Switch oder Crossover-Kabel 
- Einen oder mehrere 1-Wire to USB-Adapter (z.B. DS9490R Lieferumfang je 

nach Bestellung und Paket) 
- EIB/KNX Schnittstelle: 

o KNXnet/IP Router (z.B. IP-Router Siemens N146)  
o KNXnet/IP Tunneling-Schnittstelle (z.B. Siemens N148, nur exklusive 

Nutzung möglich!). 
o TP-UART (seriell/RS232 oder mit unterstütztem USB-Seriell-Wandler). 
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o FT1.2/BCU2 (seriell/RS232 – alle Hersteller). 
o USB (alle außer ABB USB/S 1.1). 

2.4. Inbetriebnahme 
- Verbinden Sie die Netzwerkschnittstelle per Netzwerkkabel (CAT5) mit einem 

Ethernet Hub, Switch oder mittels Crossover-Kabel direkt an den zur 
Inbetriebnahme genutzten PC. 

- ggfs. anschließen der EIB/KNX-Schnittstelle 
- Anschließen des/der 1-Wire to USB-Adapter.  
- Erst nach Anschluss aller Komponenten: Anschließen der 

Stromversorgung mittels mitgeliefertem Steckernetzteil. 
- WICHTIG: Beim erstmaligen Start nach der Auslieferung wird das geheime 

Schlüsselmaterial für den VPN-Server im Hintergrund erstellt, dieser Prozess 
dauert bis zu 45 Minuten. 
In dieser Zeit sollte das Gerät nicht vom Strom getrennt werden! 

- Aus Sicherheitsgründen erfolgt dies erst beim Endkunden, um eine 
Kompromittierung oder Duplikate auszuschließen. 

 
Nun startet das Gerät und ist nach etwa 1-2 Minuten betriebsbereit. Die 
Betriebsbereitschaft wird durch fünf Beeptöne (2x kurz, 3x lang) signalisiert 
(außer VPN-Server s.o.) 
- Im Auslieferungszustand erfolgt die IP-Adressvergabe per DHCP bzw. AutoIP, 
es sollte somit zur Inbetriebnahme keine weitere Netzwerkkonfiguration 
notwendig sein. 
-> Sie können nun mittels Webbrowser auf dem PC die Konfiguration vornehmen. 
Geben Sie hierzu in der Adresszeile folgende Adresse ein: 
http://wiregateXXXX:10000 XXXX entspricht der laufenden Gerätenummer, die 
auf dem Etikett an der Unterseite des Geräts aufgedruckt ist. 

 
- Anschließend geben Sie den Benutzernamen („user“) und das Passwort 

(siehe Etikett auf der Unterseite des Geräts) ein. 
 
 

2.4.1. Details zur IP-Konfiguration 
Im Auslieferungszustand erfolgt die Namensauflösung mittels SMB/samba, 
damit Sie im Browser bequem den Hostnamen eingeben können. 
Zusätzlich läuft ein bonjour/zeroconf-Dienst für entsprechend konfigurierte 
Apple/Linux-Clients. 
Sollte der Zugriff über den Namen wiregateXXX nicht möglich sein, 
müssen Sie die IP-Adresse des Gerätes anderweitig (DHCP-Server, arp-
Tabelle, Netzwerksniffer) feststellen. 
Alternativ kann die aktuelle IP-Konfiguration nach anstecken eines VGA-
Monitors an der lokalen Konsole abgelesen werden. 
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2.4.2. EIB/KNX-Buszugriff konfigurieren 
Unter dem Menüpunkt EIB/ KNX Buszugriff können Sie die Konfiguration der 
EIB-Schnittstelle vornehmen: 
 

 
- Weitere Details entnehmen Sie bitte der Online-Hilfe. 
 
 
Ob und welche Schnittstelle bereits automatisch erkannt wurde, können Sie 
beim Aufruf der Konfigurationsseite sehen: 
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2.4.3. 1-Wire Sensoren konfigurieren 
- Unter dem Menüpunkt Sensoren / Werte konfigurieren erfolgt die 

Konfiguration/Zuordnung der 1-Wire Sensoren: 
 

 
- Die Einrichtung ist selbsterklärend, weitere Details entnehmen Sie bitte der 

Online-Hilfe. 
 

 
 

3. Installation der 1-Wire Sensoren / Topologie Ver kabelung 
 
Vergessen Sie nun bitte erst einmal alles, was Sie bisher darüber gelesen haben.  
Das Wichtigste vorab: Es ist ganz einfach!   
 
Topologie / Busaufbau / Verdrahtung:  

• Leitung: z.B. Y(St)Y 2x2x0,6 oder Cat5 (gefordert sind lediglich verdrillte 
Adern ohne Schirmung) 

• Optimal: Linie mit kurzen Abzweigen <3m; Gesamtlänge bis 300m möglich. 

 
• Baum/Sternstrukturen: Bis 100m Gesamtlänge und  weniger als 20 Sensoren 

können auch beliebige Baum/Sternstrukturen aufgebaut werden. 

 

Dies gilt pro 1-Wire Bus, es können durch einfaches Anstecken mehrerer DS9490R 
Hostadapter, ggfs. über USB-Hubs quasi beliebig viele Busse (getestet bisher 15!) 
an einem WireGate angeschlossen werden. 
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Wichtig: Bitte sehen Sie von jeglichen „Optimierungsmassnahmen“, gleich aus 
welcher Quelle ab! Keine zusätzlichen Stützkondensatoren, Widerstände, Dioden 
und dergleichen integrieren. 
 
Installationsvariante „Parasitic Power“ (empfohlen) : 
 

 
 
Es werden lediglich zwei Adern am Busmaster angeschlossen: GND und DATA (DQ) 
Wichtig: Der Anschluss VDD jedes Sensors ist mit GND zu verbinden. Dies kann am 
Sensor, in Stockwerks-Klemmdosen oder am Busmaster erfolgen. 
 
Der Sensor bezieht seine Spannungsversorgung hierbei „parasitär“ aus der DATA-
Leitung. Damit hier ein ausreichend großer Strom geliefert werden kann ist ein 
Busmaster mit Strong-Pullup erforderlich. Die in unserem Shop erhältlichen 
Busmaster gewährleisten dies. 
 
Einschränkungen: 
- Nur bei Sensoren deren Datenblatt diesen Betrieb vorsieht (Temperatur, 

Luftfeuchte) 
- Gesamt-Kabellänge pro Bus: <=100m 
- Anzahl der Sensoren pro Bus: <=20 
- Eingeschränkter Messbereich: max: ca. 80°C 
- Pin VDD des Sensors ist mit GND zu verbinden! 
 
Wir empfehlen diese Installationsvariante wegen dem geringeren 
Verkabelungsaufwand und wegen der Einsparung eines separaten Netzteiles. 
 
Jedoch: Um alle Möglichkeiten zur späteren Erweiterung für Sensoren die eine 
zusätzliche Spannungsversorgung benötigen offenzuhalten, empfehlen wir, trotz 
parasitärem Anschluss der Temperatursensoren mit nur zwei Adern, soweit möglich 
mind. 3-4 Adern für 1-Wire zu verlegen und vorzusehen. 
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Installationsvariante mit eigener Spannungsversorgu ng: 
 

 
 
Bei Verwendung anderer Sensoren die nicht für „Parasitic Power“ freigegeben sind 
(vor allem iButtonLink Multisensor) müssen separat 5V (stabilisiert) eingespeist 
werden. 
 
An das separate Netzteil und den Busmaster müssen hierbei alle drei Anschlüsse 
des Sensors separat angeschlossen werden. Wichtig: GND des Netzteiles muss mit 
GND des Busmaster verbunden werden. Hinweis: Einige Hersteller vertreiben 1-
Wire-Sensoren / Platinen die zusätzlich mit 12V gespeist werden müssen! 
 
 
Empfehlung für die Verkabelung allgemein: 
 
Es gibt zwei Installationsoptionen, die beliebig gemischt werden können: 
 
- Festverdrahtet, für den Elektroinstallateur „ganz normal“ mit geschirmten und 

paarweise verdrillten Installationskabel z.B. „J-Y(St)Y 2x2x0,6 “, sowie in UP/AP-
Dosen mit (Micro)Steckklemmen oder in der Verteilung auf Reihenklemmen bzw. 
LSA+-Leiste.  

- WICHTIG: Für DATA und GND ist jeweils ein verdrilltes Pärchen zu verwenden! 
(bei J-Y(St)Y meist jeweils rt/sw und ge/ws) 

- Steckbar: Wo lösbare Steckverbindungen bevorzugt werden: Mit handelsüblichen 
Cat5-Patchkabeln und Panels, RJ12 / RJ45-Steckern.  

 
Belegung der Adern bei Nutzung mit Stecker 
Farbe  
(z.B. J-Y(St)Y) 

Farbe 
(WireGate 
Sensoren) 

Funktion RJ-12 
6/6 Stecker  

RJ-45 
8/8 Stecker 

Schwarz (sw) Blau Masse (GND) 4 5 
Rot (rt) Weiss Data 3 4 
   2 3 
Gelb (ge) Schwarz VDD (+5 VDC) 1 2 

 
RJ-45 Stecker    RJ-12 Stecker 
(von vorne)  (von vorne) 
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Belegung Temperatursensor DS18B20: (flache Seite vo rne, Beinchen unten) 

 
 
1/links: GND 
2/mitte: DATA (DQ) 
3/rechts: VDD 
 
Praktische Hinweise: 
- Die Schirme und Beilaufdrähte werden nicht  angeschlossen und an 

Klemmstellen nicht  durchverbunden.  
- Wir empfehlen die Sensoren nacheinander anzuschließen und jeweils einen 

Suchlauf am WireGate zu starten und die Zuordnung (Name/Bezeichnung) 
vorzunehmen. Von uns bezogene Sensoren haben ein Etikett mit der 
Seriennummer, die bei der Installation einfach nur notiert werden sollte. 

3.1. 1-Wire® im Detail 
 

Die optimale Funktion des 1-Wire Bus wird im Prinzip nach unseren Erfahrungen 
vor allem von drei Parametern entscheidend bestimmt: 
1. Auswahl des Busmasters und dessen optimale und fehlertolerante  

Ansteuerung. Diesen Part erledigt WireGate für Sie. 
2. Summe der Länge aller Leitungen. 
3. Verwendete Topologie 
 
Falls Sie sich schon mit 1-Wire beschäftigt haben: 
Die Hersteller sprechen hier, bei unterschiedlichsten Bedingungen bis weit über 
500m mögliche Gesamtlänge. Dies ist zwar in der Praxis möglich, allerdings mit 
gewissen Risiken verbunden.  
Wir weichen hier also bewusst vom verbreiteten Abschreiben der 
Herstellerangaben ab und interpretieren diese konservativ, weil es stark von 
vielen Parametern abhängt und es auch nicht darum geht einen Wettbewerb im 
Sensorweitwurf zu gewinnen. 
 
Das Ergebnis soll eine zuverlässige, einfache und p rofessionelle Lösung für 
Sensorik sein, die wir hiermit aufzeigen wollen. Ke ine Bastelei oder ein 
Längenweltrekord. 
 
Mit der Übersicht über verschiedene Topologien wollen wir das Thema dann auch 
bereits schließen. 
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Tabellarische Übersicht Topologien: 
Art:  Bezeichnung:  Zulässig/Länge:  Empfohlen: 
1-Wire 
Installation als 
Linie mit 
Abzweigen  

Baumstuktur 

 

Ja / max. 100m 
Gesamtlänge 
und <=20 
Sensoren 

Eingeschränkt, 
nur bei kleinen 
Installationen 

als Linie mit 
kurzen 
Abzweigen 

Baumstuktur, kurze 
Abzweige 

 

Ja / bis zu 300m 
möglich. 

Ja, fast optimale 
Längenausdehn
ung möglich. 

Wird auf die 
"Äste" 
verzichtet, alle 
Sensoren 
hängen 
hintereinander 

Linie Ja / bis zu 300m 
möglich. 

Ja, optimale 
Installation, 
maximale 
Reichweite 
möglich. 

Alle 
Sensorleitungen 
werden an 
einem Punkt 
zusammen-
geführt  

Stern 

 

Ja / max. 100m 
Gesamtlänge 
und <= 20 
Sensoren. 

Eingeschränkt, 
nur bei kleinen 
Installationen 

Wird ein Ende 
mit dem Anfang 
verbunden 
entsteht ein 

=> Ring  Nein Nein, keine 
Funktion 

 
Für weitergehende Informationen sei auf die Anwendungshinweise des Herstellers 
Maxim verwiesen (in Englisch http://pdfserv.maxim-ic.com/en/an/AN148.pdf), an 
denen wir uns – allerdings sehr konservativ – auch zusätzlich zu eigenen Tests und 
Erfahrungen orientiert haben. 
Wenn die bisher hier genannten Punkte und Grenzen berücksichtigt werden, ist ein 
weitergehendes Studium allerdings nicht notwendig. 
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4. Technische Daten 

4.1. Technische Daten (Gateway): 

• Schutzart (nach EN 60529): IP 20  
• Betriebstemperatur: 0°C – 50°C  
• Stromversorgung: 12V DC/1,2A, externes Schaltnetzteil (5,5/2,1mm, + innen), 

(100-240V, 50/60Hz) 
Leistungsaufnahme im Normalbetrieb: ca. 5W 

• Abmessungen BxHxT 176x30x174mm  
• VESA Montage mit 4 Schrauben im Abstand von 100mm möglich  
• EMV: erfüllt EN 61000-6-2, EN 61000-6-3 (2005)  
• Einsatzgebiet / CE-Kennzeichnung gemäss EMV-Richtlinie (Wohn- und 

Zweckbau)  
• CPU: 500 MHz AMD Geode (LX800) 5x86  
• HW-Watchdog und AES-Beschleuniger in Chipsatz integriert 
• DRAM: 256 MB SDRAM (fest)  
• Speicher: 4GB Industrial CompactFlash für Betriebssystem und Daten 

Schnittstellen (extern zugänglich):  

• Ethernet 10/100 MBit, Auto-negotiation  
• 1x D-Sub 9 / RS-232  
• 2x USB 2.0 High-speed  
• Audio: Line-in, Line-out, Mic, Kopfhörer  
• VGA (D-Sub15)  
• PS/2 für Tastatur/Maus (kombiniert)  

Schnittstellen (nur intern – nicht für den Anwender zugänglich!)  

• 1x miniPCI (für z.B. WLAN, SMA-Antennenausgang am Gehäuse vorhanden)  
• 1x PCI 3,3V (in diesem Gehäuse nicht nutzbar)  
• IDE-Anschluss (44 Pins)  
• 2. serieller RS-232 Port (10 Pin Pfostenstecker)  
• 2 weitere USB 2.0 (10 Pin Pfostenstecker)  
• LPT (Drucker, 26 Pin Pfostenstecker)  
• 24xGPIO  
• Power+Reset-Taster, Betriebs-, HDD(CF)-LED (nicht angeschlossen!) 

4.2. Technische Daten (1-Wire Temperaturfühler): 

• Messbereich: -55..85°C (2-Leiteranschluss), -55..12 5°C (3-Leiteranschluss). 
• Sensor: DS18B20+ 
• Anschluss: 2/3-Leiteranschluss (Data,GND,Vcc) an 1-Wire Bus. 
• Anschlussleitung: Silikon 1,5m (Anlege) / 3m (Tauchhülse) 
• Schutzklasse: III (nach EN 60730). 
• Schutzart: IP65 (nach EN 60529) für Anlegefühler, Tauchhülse: IP68 



WireGate Kurzanleitung v1.3 Stand: 2011-10-04 Seite 13 von 19 

5. Entsorgung 
 

Das Symbol der durchgestrichenen Abfalltonne auf Rädern, das Sie auf 
dem Produkt, dem Prospekt oder der Verpackung finden, bedeutet, dass 
in der Europäischen Union alle elektrischen und elektronischen 
Produkte, Batterien und Akkus am Ende ihrer Lebensdauer einer 
getrennten Müllsammlung zugeführt werden müssen. Diese Produkte 
dürfen nicht über den unsortierten Hausmüll entsorgt werden. 

 
Batterien und Geräte können Sie direkt an ElabNET zurücksenden: 
Elaborated Networks GmbH 
- Altgeräteentsorgung -  
Lise-Meitner-Str. 1 
85662 Hohenbrunn 

 

6. GNU GENERAL PUBLIC LICENSE 

Version 3, 29 June 2007 

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/> 

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed. 

Preamble 

The GNU General Public License is a free, copyleft license for software and other kinds of works. 

The licenses for most software and other practical works are designed to take away your freedom to share and change the 
works. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change all versions of 
a program--to make sure it remains free software for all its users. We, the Free Software Foundation, use the GNU General 
Public License for most of our software; it applies also to any other work released this way by its authors. You can apply it to 
your programs, too. 

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make 
sure that you have the freedom to distribute copies of free software (and charge for them if you wish), that you receive source 
code or can get it if you want it, that you can change the software or use pieces of it in new free programs, and that you know 
you can do these things. 

To protect your rights, we need to prevent others from denying you these rights or asking you to surrender the rights. Therefore, 
you have certain responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the 
freedom of others. 

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same 
freedoms that you received. You must make sure that they, too, receive or can get the source code. And you must show them 
these terms so they know their rights. 

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software, and (2) offer you this 
License giving you legal permission to copy, distribute and/or modify it. 

For the developers' and authors' protection, the GPL clearly explains that there is no warranty for this free software. For both 
users' and authors' sake, the GPL requires that modified versions be marked as changed, so that their problems will not be 
attributed erroneously to authors of previous versions. 

Some devices are designed to deny users access to install or run modified versions of the software inside them, although the 
manufacturer can do so. This is fundamentally incompatible with the aim of protecting users' freedom to change the software. 
The systematic pattern of such abuse occurs in the area of products for individuals to use, which is precisely where it is most 
unacceptable. Therefore, we have designed this version of the GPL to prohibit the practice for those products. If such problems 
arise substantially in other domains, we stand ready to extend this provision to those domains in future versions of the GPL, as 
needed to protect the freedom of users. 

Finally, every program is threatened constantly by software patents. States should not allow patents to restrict development and 
use of software on general-purpose computers, but in those that do, we wish to avoid the special danger that patents applied to 
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a free program could make it effectively proprietary. To prevent this, the GPL assures that patents cannot be used to render the 
program non-free. 

The precise terms and conditions for copying, distribution and modification follow. 

TERMS AND CONDITIONS 

0. Definitions. 

“This License” refers to version 3 of the GNU General Public License. 

“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor masks. 

“The Program” refers to any copyrightable work licensed under this License. Each licensee is addressed as “you”. “Licensees” 
and “recipients” may be individuals or organizations. 

To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright permission, other than the 
making of an exact copy. The resulting work is called a “modified version” of the earlier work or a work “based on” the earlier 
work. 

A “covered work” means either the unmodified Program or a work based on the Program. 

To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for 
infringement under applicable copyright law, except executing it on a computer or modifying a private copy. Propagation 
includes copying, distribution (with or without modification), making available to the public, and in some countries other activities 
as well. 

To “convey” a work means any kind of propagation that enables other parties to make or receive copies. Mere interaction with a 
user through a computer network, with no transfer of a copy, is not conveying. 

An interactive user interface displays “Appropriate Legal Notices” to the extent that it includes a convenient and prominently 
visible feature that (1) displays an appropriate copyright notice, and (2) tells the user that there is no warranty for the work 
(except to the extent that warranties are provided), that licensees may convey the work under this License, and how to view a 
copy of this License. If the interface presents a list of user commands or options, such as a menu, a prominent item in the list 
meets this criterion. 

1. Source Code. 

The “source code” for a work means the preferred form of the work for making modifications to it. “Object code” means any non-
source form of a work. 

A “Standard Interface” means an interface that either is an official standard defined by a recognized standards body, or, in the 
case of interfaces specified for a particular programming language, one that is widely used among developers working in that 
language. 

The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is included in the normal 
form of packaging a Major Component, but which is not part of that Major Component, and (b) serves only to enable use of the 
work with that Major Component, or to implement a Standard Interface for which an implementation is available to the public in 
source code form. A “Major Component”, in this context, means a major essential component (kernel, window system, and so 
on) of the specific operating system (if any) on which the executable work runs, or a compiler used to produce the work, or an 
object code interpreter used to run it. 

The “Corresponding Source” for a work in object code form means all the source code needed to generate, install, and (for an 
executable work) run the object code and to modify the work, including scripts to control those activities. However, it does not 
include the work's System Libraries, or general-purpose tools or generally available free programs which are used unmodified in 
performing those activities but which are not part of the work. For example, Corresponding Source includes interface definition 
files associated with source files for the work, and the source code for shared libraries and dynamically linked subprograms that 
the work is specifically designed to require, such as by intimate data communication or control flow between those subprograms 
and other parts of the work. 

The Corresponding Source need not include anything that users can regenerate automatically from other parts of the 
Corresponding Source. 

The Corresponding Source for a work in source code form is that same work. 

2. Basic Permissions. 

All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the 
stated conditions are met. This License explicitly affirms your unlimited permission to run the unmodified Program. The output 
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from running a covered work is covered by this License only if the output, given its content, constitutes a covered work. This 
License acknowledges your rights of fair use or other equivalent, as provided by copyright law. 

You may make, run and propagate covered works that you do not convey, without conditions so long as your license otherwise 
remains in force. You may convey covered works to others for the sole purpose of having them make modifications exclusively 
for you, or provide you with facilities for running those works, provided that you comply with the terms of this License in 
conveying all material for which you do not control copyright. Those thus making or running the covered works for you must do 
so exclusively on your behalf, under your direction and control, on terms that prohibit them from making any copies of your 
copyrighted material outside their relationship with you. 

Conveying under any other circumstances is permitted solely under the conditions stated below. Sublicensing is not allowed; 
section 10 makes it unnecessary. 

3. Protecting Users' Legal Rights From Anti-Circumv ention Law. 

No covered work shall be deemed part of an effective technological measure under any applicable law fulfilling obligations 
under article 11 of the WIPO copyright treaty adopted on 20 December 1996, or similar laws prohibiting or restricting 
circumvention of such measures. 

When you convey a covered work, you waive any legal power to forbid circumvention of technological measures to the extent 
such circumvention is effected by exercising rights under this License with respect to the covered work, and you disclaim any 
intention to limit operation or modification of the work as a means of enforcing, against the work's users, your or third parties' 
legal rights to forbid circumvention of technological measures. 

4. Conveying Verbatim Copies. 

You may convey verbatim copies of the Program's source code as you receive it, in any medium, provided that you 
conspicuously and appropriately publish on each copy an appropriate copyright notice; keep intact all notices stating that this 
License and any non-permissive terms added in accord with section 7 apply to the code; keep intact all notices of the absence 
of any warranty; and give all recipients a copy of this License along with the Program. 

You may charge any price or no price for each copy that you convey, and you may offer support or warranty protection for a fee. 

5. Conveying Modified Source Versions. 

You may convey a work based on the Program, or the modifications to produce it from the Program, in the form of source code 
under the terms of section 4, provided that you also meet all of these conditions: 

• a) The work must carry prominent notices stating that you modified it, and giving a relevant date. 

• b) The work must carry prominent notices stating that it is released under this License and any conditions added 
under section 7. This requirement modifies the requirement in section 4 to “keep intact all notices”. 

• c) You must license the entire work, as a whole, under this License to anyone who comes into possession of a copy. 
This License will therefore apply, along with any applicable section 7 additional terms, to the whole of the work, and 
all its parts, regardless of how they are packaged. This License gives no permission to license the work in any other 
way, but it does not invalidate such permission if you have separately received it. 

• d) If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if the Program 
has interactive interfaces that do not display Appropriate Legal Notices, your work need not make them do so. 

A compilation of a covered work with other separate and independent works, which are not by their nature extensions of the 
covered work, and which are not combined with it such as to form a larger program, in or on a volume of a storage or 
distribution medium, is called an “aggregate” if the compilation and its resulting copyright are not used to limit the access or 
legal rights of the compilation's users beyond what the individual works permit. Inclusion of a covered work in an aggregate 
does not cause this License to apply to the other parts of the aggregate. 

6. Conveying Non-Source Forms. 

You may convey a covered work in object code form under the terms of sections 4 and 5, provided that you also convey the 
machine-readable Corresponding Source under the terms of this License, in one of these ways: 

• a) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), 
accompanied by the Corresponding Source fixed on a durable physical medium customarily used for software 
interchange. 

• b) Convey the object code in, or embodied in, a physical product (including a physical distribution medium), 
accompanied by a written offer, valid for at least three years and valid for as long as you offer spare parts or customer 
support for that product model, to give anyone who possesses the object code either (1) a copy of the Corresponding 
Source for all the software in the product that is covered by this License, on a durable physical medium customarily 
used for software interchange, for a price no more than your reasonable cost of physically performing this conveying 
of source, or (2) access to copy the Corresponding Source from a network server at no charge. 
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• c) Convey individual copies of the object code with a copy of the written offer to provide the Corresponding Source. 
This alternative is allowed only occasionally and noncommercially, and only if you received the object code with such 
an offer, in accord with subsection 6b. 

• d) Convey the object code by offering access from a designated place (gratis or for a charge), and offer equivalent 
access to the Corresponding Source in the same way through the same place at no further charge. You need not 
require recipients to copy the Corresponding Source along with the object code. If the place to copy the object code is 
a network server, the Corresponding Source may be on a different server (operated by you or a third party) that 
supports equivalent copying facilities, provided you maintain clear directions next to the object code saying where to 
find the Corresponding Source. Regardless of what server hosts the Corresponding Source, you remain obligated to 
ensure that it is available for as long as needed to satisfy these requirements. 

• e) Convey the object code using peer-to-peer transmission, provided you inform other peers where the object code 
and Corresponding Source of the work are being offered to the general public at no charge under subsection 6d. 

A separable portion of the object code, whose source code is excluded from the Corresponding Source as a System Library, 
need not be included in conveying the object code work. 

A “User Product” is either (1) a “consumer product”, which means any tangible personal property which is normally used for 
personal, family, or household purposes, or (2) anything designed or sold for incorporation into a dwelling. In determining 
whether a product is a consumer product, doubtful cases shall be resolved in favor of coverage. For a particular product 
received by a particular user, “normally used” refers to a typical or common use of that class of product, regardless of the status 
of the particular user or of the way in which the particular user actually uses, or expects or is expected to use, the product. A 
product is a consumer product regardless of whether the product has substantial commercial, industrial or non-consumer uses, 
unless such uses represent the only significant mode of use of the product. 

“Installation Information” for a User Product means any methods, procedures, authorization keys, or other information required 
to install and execute modified versions of a covered work in that User Product from a modified version of its Corresponding 
Source. The information must suffice to ensure that the continued functioning of the modified object code is in no case 
prevented or interfered with solely because modification has been made. 

If you convey an object code work under this section in, or with, or specifically for use in, a User Product, and the conveying 
occurs as part of a transaction in which the right of possession and use of the User Product is transferred to the recipient in 
perpetuity or for a fixed term (regardless of how the transaction is characterized), the Corresponding Source conveyed under 
this section must be accompanied by the Installation Information. But this requirement does not apply if neither you nor any third 
party retains the ability to install modified object code on the User Product (for example, the work has been installed in ROM). 

The requirement to provide Installation Information does not include a requirement to continue to provide support service, 
warranty, or updates for a work that has been modified or installed by the recipient, or for the User Product in which it has been 
modified or installed. Access to a network may be denied when the modification itself materially and adversely affects the 
operation of the network or violates the rules and protocols for communication across the network. 

Corresponding Source conveyed, and Installation Information provided, in accord with this section must be in a format that is 
publicly documented (and with an implementation available to the public in source code form), and must require no special 
password or key for unpacking, reading or copying. 

7. Additional Terms. 

“Additional permissions” are terms that supplement the terms of this License by making exceptions from one or more of its 
conditions. Additional permissions that are applicable to the entire Program shall be treated as though they were included in this 
License, to the extent that they are valid under applicable law. If additional permissions apply only to part of the Program, that 
part may be used separately under those permissions, but the entire Program remains governed by this License without regard 
to the additional permissions. 

When you convey a copy of a covered work, you may at your option remove any additional permissions from that copy, or from 
any part of it. (Additional permissions may be written to require their own removal in certain cases when you modify the work.) 
You may place additional permissions on material, added by you to a covered work, for which you have or can give appropriate 
copyright permission. 

Notwithstanding any other provision of this License, for material you add to a covered work, you may (if authorized by the 
copyright holders of that material) supplement the terms of this License with terms: 

• a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this License; or 

• b) Requiring preservation of specified reasonable legal notices or author attributions in that material or in the 
Appropriate Legal Notices displayed by works containing it; or 

• c) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of such material be 
marked in reasonable ways as different from the original version; or 

• d) Limiting the use for publicity purposes of names of licensors or authors of the material; or 

• e) Declining to grant rights under trademark law for use of some trade names, trademarks, or service marks; or 

• f) Requiring indemnification of licensors and authors of that material by anyone who conveys the material (or modified 
versions of it) with contractual assumptions of liability to the recipient, for any liability that these contractual 
assumptions directly impose on those licensors and authors. 
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All other non-permissive additional terms are considered “further restrictions” within the meaning of section 10. If the Program as 
you received it, or any part of it, contains a notice stating that it is governed by this License along with a term that is a further 
restriction, you may remove that term. If a license document contains a further restriction but permits relicensing or conveying 
under this License, you may add to a covered work material governed by the terms of that license document, provided that the 
further restriction does not survive such relicensing or conveying. 

If you add terms to a covered work in accord with this section, you must place, in the relevant source files, a statement of the 
additional terms that apply to those files, or a notice indicating where to find the applicable terms. 

Additional terms, permissive or non-permissive, may be stated in the form of a separately written license, or stated as 
exceptions; the above requirements apply either way. 

8. Termination. 

You may not propagate or modify a covered work except as expressly provided under this License. Any attempt otherwise to 
propagate or modify it is void, and will automatically terminate your rights under this License (including any patent licenses 
granted under the third paragraph of section 11). 

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated (a) 
provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b) permanently, if the 
copyright holder fails to notify you of the violation by some reasonable means prior to 60 days after the cessation. 

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies you of the 
violation by some reasonable means, this is the first time you have received notice of violation of this License (for any work) 
from that copyright holder, and you cure the violation prior to 30 days after your receipt of the notice. 

Termination of your rights under this section does not terminate the licenses of parties who have received copies or rights from 
you under this License. If your rights have been terminated and not permanently reinstated, you do not qualify to receive new 
licenses for the same material under section 10. 

9. Acceptance Not Required for Having Copies. 

You are not required to accept this License in order to receive or run a copy of the Program. Ancillary propagation of a covered 
work occurring solely as a consequence of using peer-to-peer transmission to receive a copy likewise does not require 
acceptance. However, nothing other than this License grants you permission to propagate or modify any covered work. These 
actions infringe copyright if you do not accept this License. Therefore, by modifying or propagating a covered work, you indicate 
your acceptance of this License to do so. 

10. Automatic Licensing of Downstream Recipients. 

Each time you convey a covered work, the recipient automatically receives a license from the original licensors, to run, modify 
and propagate that work, subject to this License. You are not responsible for enforcing compliance by third parties with this 
License. 

An “entity transaction” is a transaction transferring control of an organization, or substantially all assets of one, or subdividing an 
organization, or merging organizations. If propagation of a covered work results from an entity transaction, each party to that 
transaction who receives a copy of the work also receives whatever licenses to the work the party's predecessor in interest had 
or could give under the previous paragraph, plus a right to possession of the Corresponding Source of the work from the 
predecessor in interest, if the predecessor has it or can get it with reasonable efforts. 

You may not impose any further restrictions on the exercise of the rights granted or affirmed under this License. For example, 
you may not impose a license fee, royalty, or other charge for exercise of rights granted under this License, and you may not 
initiate litigation (including a cross-claim or counterclaim in a lawsuit) alleging that any patent claim is infringed by making, using, 
selling, offering for sale, or importing the Program or any portion of it. 

11. Patents. 

A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on which the Program is 
based. The work thus licensed is called the contributor's “contributor version”. 

A contributor's “essential patent claims” are all patent claims owned or controlled by the contributor, whether already acquired or 
hereafter acquired, that would be infringed by some manner, permitted by this License, of making, using, or selling its 
contributor version, but do not include claims that would be infringed only as a consequence of further modification of the 
contributor version. For purposes of this definition, “control” includes the right to grant patent sublicenses in a manner consistent 
with the requirements of this License. 

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contributor's essential patent 
claims, to make, use, sell, offer for sale, import and otherwise run, modify and propagate the contents of its contributor version. 
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In the following three paragraphs, a “patent license” is any express agreement or commitment, however denominated, not to 
enforce a patent (such as an express permission to practice a patent or covenant not to sue for patent infringement). To “grant” 
such a patent license to a party means to make such an agreement or commitment not to enforce a patent against the party. 

If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the work is not available 
for anyone to copy, free of charge and under the terms of this License, through a publicly available network server or other 
readily accessible means, then you must either (1) cause the Corresponding Source to be so available, or (2) arrange to deprive 
yourself of the benefit of the patent license for this particular work, or (3) arrange, in a manner consistent with the requirements 
of this License, to extend the patent license to downstream recipients. “Knowingly relying” means you have actual knowledge 
that, but for the patent license, your conveying the covered work in a country, or your recipient's use of the covered work in a 
country, would infringe one or more identifiable patents in that country that you have reason to believe are valid. 

If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by procuring conveyance of, 
a covered work, and grant a patent license to some of the parties receiving the covered work authorizing them to use, 
propagate, modify or convey a specific copy of the covered work, then the patent license you grant is automatically extended to 
all recipients of the covered work and works based on it. 

A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the exercise of, or is 
conditioned on the non-exercise of one or more of the rights that are specifically granted under this License. You may not 
convey a covered work if you are a party to an arrangement with a third party that is in the business of distributing software, 
under which you make payment to the third party based on the extent of your activity of conveying the work, and under which 
the third party grants, to any of the parties who would receive the covered work from you, a discriminatory patent license (a) in 
connection with copies of the covered work conveyed by you (or copies made from those copies), or (b) primarily for and in 
connection with specific products or compilations that contain the covered work, unless you entered into that arrangement, or 
that patent license was granted, prior to 28 March 2007. 

Nothing in this License shall be construed as excluding or limiting any implied license or other defenses to infringement that may 
otherwise be available to you under applicable patent law. 

12. No Surrender of Others' Freedom. 

If conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, 
they do not excuse you from the conditions of this License. If you cannot convey a covered work so as to satisfy simultaneously 
your obligations under this License and any other pertinent obligations, then as a consequence you may not convey it at all. For 
example, if you agree to terms that obligate you to collect a royalty for further conveying from those to whom you convey the 
Program, the only way you could satisfy both those terms and this License would be to refrain entirely from conveying the 
Program. 

13. Use with the GNU Affero General Public License.  

Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work 
licensed under version 3 of the GNU Affero General Public License into a single combined work, and to convey the resulting 
work. The terms of this License will continue to apply to the part which is the covered work, but the special requirements of the 
GNU Affero General Public License, section 13, concerning interaction through a network will apply to the combination as such. 

14. Revised Versions of this License. 

The Free Software Foundation may publish revised and/or new versions of the GNU General Public License from time to time. 
Such new versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns. 

Each version is given a distinguishing version number. If the Program specifies that a certain numbered version of the GNU 
General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that 
numbered version or of any later version published by the Free Software Foundation. If the Program does not specify a version 
number of the GNU General Public License, you may choose any version ever published by the Free Software Foundation. 

If the Program specifies that a proxy can decide which future versions of the GNU General Public License can be used, that 
proxy's public statement of acceptance of a version permanently authorizes you to choose that version for the Program. 

Later license versions may give you additional or different permissions. However, no additional obligations are imposed on any 
author or copyright holder as a result of your choosing to follow a later version. 

15. Disclaimer of Warranty. 

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN 
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM 
“AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK 
AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE 
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION. 
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16. Limitation of Liability. 

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, 
OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO 
YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING 
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA 
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE 
PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

17. Interpretation of Sections 15 and 16. 

If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect according to their terms, 
reviewing courts shall apply local law that most closely approximates an absolute waiver of all civil liability in connection with the 
Program, unless a warranty or assumption of liability accompanies a copy of the Program in return for a fee. 

END OF TERMS AND CONDITIONS 

 


