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1 OWTS

OWTS ist ein Machbarkeitsnachweis (Proof of Concept), um die angezeigte Fluggeschwindigkeit (IAS) wahrend
des Windenstarts mit geringer Latenz von einem Flugzeug zur Windenstation zu (ibertragen.

Das Konzept sieht zwei baugleiche Gerate mit unterschiedlicher Rolle vor:

o Flugzeugmodus (Sender): In jedem Flugzeug misst ein Gerét die IAS und sendet sie.

o Windenmodus (Empfanger): An der Winde empféangt ein Gerat die IAS und stellt sie iber eine lokale Web-
Oberflache dar.

Proof of Concept — nicht fiir den Betrieb
OWTS ist derzeit ein Machbarkeitsnachweis. Fiir den operativen Einsatz wird es in dieser Ausbaustufe nicht
empfohlen.

¢ Funkvorschriften und Zulassungsanforderungen hangen vom Land und der beabsichtigten Nutzung ab.

» Sensorinstallationen im Luftfahrzeug (einschlieBlich Pitot/Statik) kdnnen reguliert sein und je nach nationalem
Recht und Luftfahrzeugkategorie Genehmigungen erfordern.

Eine PDF-Version dieser Dokumentation finden Sie hier.
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2 Einrichtung

2.1 Erstverbindung (SoftAP)

¢ WLAN-Kurzanleitung

Nach einem neuen Flash oder Werkreset startet OWTS standardméfig im Flugzeugmodus.
Fiir die Ersteinrichtung verbinden Sie sich mit dem integrierten WLAN-Zugangspunkt (SoftAP) des Gerats:

e Standard-SSID:
e Flugzeugmodus (kein Kennzeichen gesetzt): OWTS-aircraft-<id>
¢ Windenmodus: OWTS-winch-<id>
e <id> leitet sich aus der Gerateseriennummer ab (Ende der aus der MAC abgeleiteten Kennung)

o Standardpasswort: owts12345 (sofern in der Konfiguration nicht gedndert)
Nach Verbindung mit dem SoftAP 6ffnen Sie die Oberflache:

o (iberdie IP (typisch im SoftAP): https://192.168.4.1

o oder per mDNS (falls Gerat und Netzwerk das unterstiitzen): https://<name>.local (dabeientspricht <name> der
SoftAP-SSID in Kleinbuchstaben)

Hinweise zu HTTPS und Browserzertifikaten finden Sie unter Web UI.

2.2 Namens- / SSID-Verhalten

Das Gerat verwendet sein aktuelles ,Netzwerk-Label” fiir:

o die SoftAP-SSID und

o den mDNS-Hostnamen ( <name>.local ), wenn der Station-Modus verbunden ist.

Im Flugzeugmodus dndert sich der Name zu OWTS-D-1234, wenn Sie das Luftfahrzeugkennzeichen (z. B. D-
1234 ) setzen; nach dem Speichern kann das Gerat neu starten, damit die WLAN-Identitdt sauber ibernommen
wird.

2.2.1 Beispiele (illustrativ)

<id> sind die letzten 6 Zeichen der Gerateseriennummer (aus der MAC abgeleitet). Lautet die Seriennummer z.
B. 441bf6fb4abo,dannist <id> fb4abo.

¢ Windenmodus:
e SoftAP-SSID: OWTS-winch-fb4abe

« mDNS (falls verfligbar): https://owts-winch-fb4ab@.local/
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» Flugzeugmodus (kein Kennzeichen gesetzt):

o SoftAP-SSID: OWTS-aircraft-fb4abo

« mDNS (falls verfligbar): https://owts-aircraft-fb4ab@.local/
* Flugzeugmodus (Kennzeichen D-1234):

» SoftAP-SSID: OWTS-D-1234

o mDNS (falls verfiigbar): https://owts-d-1234.1local/

0 Verfiigbarkeit von mDNS

Ob #.local aufgeldst wird, hangt von Telefon/Notebook und dem jeweiligen Netz ab. Die SoftAP-Adresse
192.168.4.1 ist fir den Erstkontakt am zuverlassigsten.
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3 Web Ul (gemeinsame Seiten)

OWTS stellt eine kleine gerateinterne Web-Oberflache bereit, die im Flugzeug- und Windenmodus dieselbe

Basisnavigation nutzt.

3.1 HTTPS (selbstsigniertes Zertifikat)

@ Browserhinweis (selbstsigniertes Zertifikat)

Die Oberflache wird tiber HTTPS ausgeliefert.

Das Gerat verwendet ein selbstsigniertes Zertifikat; der Browser zeigt daher beim ersten Aufruf eine
Sicherheitswarnung. Das ist erwartetes Verhalten.

» Rufen Sie die Seite dennoch auf und legen Sie (falls angeboten) eine dauerhafte Ausnahme fiir dieses Gerat an.

» Nutzen Sie dies nur in einem lokalen / vertrauenswiirdigen Netz (SoftAP oder Vereins-LAN).

3.2 Info (nur lesen)

OWTS EEN G 85 o~ @

Info

Seriennummer 441bf6fcd540
Modus winch

Firmware local-DEBUG-build

Die Seite Info zeigt Gerateidentitdat und Firmware-Informationen:

« Seriennummer: Gerdtekennung (aus der MAC abgeleitet)
o Modus: aktuelle Rolle (aircraft / winch)

¢ Firmware: Versionszeichenkette der Firmware

Im Flugzeugmodus werden auBerdem das konfigurierte Kennzeichen und der Typ angezeigt.

3.3 Config (Modus, Netzwerk, Funk, Sicherheit)

Konfigurationsbereiche unterscheiden sich leicht je nach Modus (im Windenmodus gibt es zuséatzlich
Einstellungen fiir den WS2812-LED-Strip).
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OWTS
Konfiguration

S Modus
Winde

441bf6fcd540 « local-DEBUG-build

LI - S O e I ]

G Aktualisieren

Speichem
‘Sprache DE EN
Sicherheit 1t gesichert
API-Passwort
Passwort eingebe ©
Priifen Passwort setzen Passwort [oschen
= WLAN
@G WLAN aktiviert
Land
DE
Autom. aus Deaktiviert
e}
Aus 60 120 180
@ Access Point @ Axiv al  Station @ Axiv
SsiD verbunden - 10.10.1.247
OWTS-winch-fcd540 ssiD
pa FormledMgmt
Zum Andern eingebe <@ Passwort
Zum Andem e @
@ Speichem
“#  Funk
‘SRD-Profil
865.000-868.000 MHz DE_VFGO1_47 (#47) — iiberlappt FLARM B
Nominale belegte Bandbreite (PHY): 125 kHz
Deklarierte belegte Bandbreite (Profi): bis 200 kHz
Max. Sendeleistung (Profil-Obergrenze, nominal gefihrt): 14 dBm.
Max. Tastverhaitnis / Sendezeit (Profi, requlatorisch): 1% (10000 ppm). Flugzeug-Firmware erzwingt das (rollierendes Fenster, nur RAM).
Dieses Segment iberlappt gesperrte Koexistenz-Bander (FLARM); diese Frequenzen sind nicht nutzbar.
Frequenz 866.250 MHz
)
865.0 MHz FLARM: 868.0 MHz-868.5 MHz 868.0 MHz
Sendeleistung 14 dBm
0
Harmonised EU SRD 863-870 MHz (ERC REC 70-03); sub-band, duty-cycle, and occupied bandwidth limits per ETSIEN 300 220 and national law. Not legal advice.
Geschatztes Airtime-Tastverhaltnis (seit Boot, 3600 < Fenster): 0 ppm (Grenze 10000 ppm).
Tastverhaltnis-Labor-Override
Wenn an, ignoriert Flugzeug-TX die SRD-Duty/Airtime-Obergrenze (Tischbetrieb). Wird in NVS gespeichert.
[ Speichem
© Winde
al LED-Strip
Data GPIO: 42
LED-Anzahl: 30
0
3 100
Helligkeit 20%

O

Gedimmte Balkensegmente
Helligkeit der LEDs fir niedrigere Geschwindigkeiten als der aktuelie Balkenstand.

—)
Richtung umkehren
Farbreihenfolge
GRB

@ Speichem
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OWTS Lo RO i

Konfiguration © Aktualisieren

5 Modus

Flugzeug

441bf6fb4abO + local-DEBUG-build

Sprache DE EN

Sicherheit

API-Passwort

% WLAN

@ WLAN aktiviert
Land
DE

Autom. aus Deaktiviert

o

Aus
& Access Point @ Axiv Jl Station [ o

sso erbunden + 10.10.1.246

OWTS-D-5642 SsiD

Passwort FormledMgmt

< Passwort

“t  Funk

SRD-Profil
865.000-868.000 MHz DE_VFG91_47 (#47) — iiberlappt FLARM

Frequenz

865.0MHz FLARM: 868.0 MHz-868.5 MHz

Sendeleistung

@) Tastverhaltnis-Labor-Override
Wenn an, ignoriert Flugzeug-TX die SRD-Duty/Airtime-Obergrenze (Tischbetrieb). Wird in NVS g

@ System

Neustart Werksreset

Die Config-Seite (Uberschrift in der Oberfliche: Konfiguration) steuert gerateweite Einstellungen:

» Sicherheit (API-Passwort):

o Nur-Lese-Seiten funktionieren ohne Passwort.

» Konfigurationsdanderungen erfordern ein Passwort erst nachdem Sie eines gesetzt haben.

» Das Passwort liegt im Browser; auf einem zweiten Telefon/Tablet miissen Sie es erneut bestatigen.
» Modus: Umschalten zwischen aircraft und winch (kann einen Neustart auslosen)
o WLAN: Access-Point- / Station-Einstellungen und Status

» Funk: SRD-Profil, Frequenz, Sendeleistung, Live-Anzeige des Tastverhaltnisses sowie optionaler Labor-Override
(nur in Builds mit Funk; Flugzeug sendet, Winde empfangt — die Airtime-Logik betrifft die Sender-Rolle)
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o System: Neustart / Werkreset

3.3.1 Funk (SRD-Profil, Frequenz + Sendeleistung)
Wenn die Firmware mit SX1262-Unterstiitzung gebaut ist, bietet die Config-Seite:

o SRD-Profil: Auswahl der regulatorischen Zeile (Frequenzsegment, Grenzleistung, Tastverhéltnis, Modem-
Kompatibilitat). Die Oberflache warnt bei Uberlappung mit dem FLARM-Koexistenzband, damit nur nutzbare
Kanale gewahlt werden.

» Frequenz: Anzeige in MHz (die API nutzt intern Hz)
» Sendeleistung:in dBm

 Tastverhaltnis / Airtime (Anzeige): Auswertung in einem gleitenden 3600-s-Zeitfenster (nur RAM seit Boot),
zusammen mit der Profil-Grenze. Im Flugzeugmodus den Labor-Override nur am Tisch nutzen — er schaltet
die Durchsetzung gegen die Profil-Grenze ab.

Um Storungen von FLARM in Europa zu vermeiden, sperrt die Firmware einen Frequenzbereich:
» 868,0—-868,5 MHz ist nicht auswahlbar und wird von der API abgelehnt

Die Oberflache markiert den gesperrten Bereich am Slider und wahlt automatisch den nachsten erlaubten Kanal,
wenn Sie in den gesperrten Bereich ziehen.

3.3.2 API-Passwort (empfohlen)
OWTS kann Konfigurationsanderungen mit einem API-Passwort schiitzen.

o Nur-Lese-Seiten (Monitoring, Telemetrie, Logs) bleiben ohne Passwort nutzbar.

« Anderungen (Speichern, Neustart, Werkreset, WLAN usw.) erfordern ein Passwort erst nachdem Sie eines
konfiguriert haben.

3.3.2.1 Passwort setzen oder andern

1. Web-Oberflache 6ffnen.
2. Zu Config — Sicherheit wechseln.

3. Passwort eingeben und Passwort setzen bzw. Passwort andern wahlen.

3.3.2.2 Zweites Telefon oder Tablet

Das Passwort wird im Browser (lokaler Speicher) abgelegt, nicht auf dem Gerat. Offnen Sie OWTS von einem
weiteren Gerat, geben Sie das Passwort erneut unter Config — Sicherheit ein und wahlen Sie Priifen.

3.3.3 Netzwerknamen (Kennzeichen / Modus)

Das Gerét nutzt sein aktuelles ,Netzwerk-Label” fiir die SoftAP-SSID und den mDNS-Hostnamen ( <name>.local),
wenn eine Station-Verbindung zum WLAN besteht.
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e Standardnamen:
» Flugzeugmodus (kein Kennzeichen): OWTS-aircraft-<id>
e Windenmodus: OWTS-winch-<id>

« Im Flugzeugmodus mit gesetztem Kennzeichen (z. B. D-1234 ) lautet der Name OWTS-D-1234 .
Beispiele (gleiches <id> wiein Einrichtung): endet die Seriennummer mit fb4abe , dann gilt:

e Windenmodus: SSID OWTS-winch-fb4ab@, MDNS https://owts-winch-fb4ab®.local/
o Flugzeug (ohne Kennzeichen): SSID OWTS-aircraft-fb4abe, mMDNS https://owts-aircraft-fb4ab0.local/

» Flugzeug (Kennzeichen D-1234):SSID OWTS-D-1234, mDNS https://owts-d-1234.1local/

Anderungen an Identitdtsfeldern (z. B. Kennzeichen) kénnen kurz nach dem Speichern einen Neustart auslésen,
damit die WLAN-Identitat sauber aktualisiert wird; die Oberflache ladt neu.

3.4 Logs (Gerate-Logviewer)
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OWTS

Logs wuve 1270ines

1 I

2 I

3 I

4 I

5 1

6 I

7 1 (552) [
8 I (682) [
9 I

18 I

1 1 (752) [
12 I (752) [
13 I

1 I (762) [
15 1 (762) [
16 I

17 I (782) [
18 I (1042)
19 I (1162)
20 I (1172)
21 I (1172)
22 1 (1172)
23 1 (1172)
2 I (2292)
25 I (2292)
2 I (2292)
27 1 (7402)
28 1 (7402)
29 1 (7402)
30 1 (7412)
31 1 (7412)
2 1 (7422)
33 I (7422)
34 1 (7462)
35 1 (7482)
36 1 (7502)
37 I (7502)
38 I (7502)
39 I (7802)
40 1 (8312)
a1 1 (8312)
a2 I (12472)
a3 E (12802)
a4 E (12802)
45 E (12812)
46 W (12812)
a7 T (12822)
a8 I (15432)
49 E (15762)
50 E (15762)
51 E (15772)
52 W (15772)
53 I (16082)
54 E (16422)
55 E (16422)
56 E (16432)
57 W (16432)
58 T (16592)
59 I (17222)
60 E (17572)
61 E (17572)
62 E (17572)
63 W (17572)
64 I (17922)
65 E (18262)
66 E (18262)
67 E (18272)
68 W (18272)
69 1 (18542)
76 E (18872)
7 E (18872)
72 E (18882)
73 W (18882)
7 I (18902)
75 T (19402)
% E (19732)
77 E (19732)
78 E (19742)
79 W (19742)
80 I (19752)
81 E (20082)
82 E (20082)
83 E (20082)
84 W (20092)
85 I (20102)
86 I (20592)
87 T (34502)
88 E (34842)
89 E (34842)
9 E (34842)
91 W (34852)
92 E (35072)
93 I (35072)
9 E (35782)
95 I (35792)
9 E (36112)
97 E (36112)
98 E (36122)
99 W (36122)
100 I (36412)
101 E (36742)
102 E (36742)
103 E (36742)
104 W (36742)
165 I (48672)
106 I (48672)
107 I (48752)
108 1 (48752)
109 1 (74992)
110 I (75892)
11 I (76892)
112 I (77892)
13 I (78892)

(492) [owts.logcap]: Log capture enabled (lines=160, line_max=192)
(492) [owts.main]: esp32s3, 2 core(s), WiFi/BLE, rev v0.2, 8MB external flash
(502) [owts.main]: Minimum free heap size: 288552 bytes
(502) [owts.main]: Software Version: local-DEBUG-build
(542) [owts.main]: Mode: AIRCRAFT, Serial: 441bf6fb4ab®, MAC: 44:1b:f6:fb:4a:bo
(542) [owts.oled]: OLED I2C port=@ SDA=17 5CL=18 RST=21

owts.oled]: Heltec Vext: GPIO36 LOW
owts.oled]: OLED initialized

(682) pp: pp rom version: e7ae62f
(682) net80211: net80211 rom version: e7ae62f

owts.wifi]: STA connecting to SSID=FormledMgmt
owts.wifil: AP started SSID=0WTS-D-5642 password=owts12345

(762) mdns_mem: mDNS task will be created from internal RAM

owts.mdns]: mDNS: http. tcp port 8@ hostname OWTS-D-5642.local
owts.mdns]: mDNS: https. tcp port 443 hostname OWTS-D-5642.local

owts.main]: Boot info: STA ssid=FormledMgmt
[owts.spiffs]: Mounted SPIFFS: used=315507 total=3968561
[owts.web]: Starting HTTP redirect server on port 86
[owts.web]: Starting HTTPS server on port 443
esp_https_server: Starting server

esp _https_server: Server listening on port 443
[owts.web]: HTTPS server started

esp_netif handlers: sta ip: 10.10.1.246, mask: 255.255.0.0, gw: 10.10.0.1

[owts.mdns]: mDNS: http. tcp port 80 hostname OWTS-D-5642.local
[owts.mdns]: mDNS: https. tcp port 443 hostname OWTS-D-5642.1local
[owts.oled]: OLED: boot screen ended; runtime drawing enabled
[owts.sensors]: MS4525D0 I2C: port=1 SDA=4(1) SCL=5(1) addr=6x28
[owts.sensors]: M54525D0 probe 0K addr=0x28

[owts.ms4525do]: MS4525D0 ready addr=6x28 output=A range=tlpsi
[owts.sensors]: Aircraft sensors started (MS4525D0)

[owts.radio]: SX1262 pins: NSS=8 SCK=9 MOSI=1@ MIS0=11 RST=12 BUSY=13 DIO1=14

[owts.radio]: Radio: mode=AIRCRAFT - role=TX (GFSK beacon)

[owts.radio]: $X1262 TCX0: DIO3 @ 1.6 V (Heltec-style, RadiolLib default)

[owts.radio]: RF frequency 868000000 Hz, TX 14 dBm
[owts.radio]: 5X1262 get_status=8xa2

[owts.radio]: Radio ready (call owts radio start traffic for TX/RX)

[owts.aircraft_state]: state loop: poll=100ms

[owts.radio]: [TX] aircraft task (bursts @ 20 Hz, protobuf, rfs47 B)

[owts.sensors]: MS4525D0 auto-zero: collecting (16/16)
[owts.sensors]: MS4525D0 bias set: 21.7Pa

esp_https_server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
esp_https_server: performing session handshake

esp_https server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
esp_https_server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
esp_https_server: performing session handshake
esp_https_server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
esp_https_server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
esp_https_server: performing session handshake
esp-tls-mbedtls: mbedtls ssl handshake returned -6x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection

(772) [owts.main]: Boot info: ID=441bf6fb4ab® mode=aircraft AP ssid=0WTS-D-5642 AP pw=0wts512345

e G %O

esp_https_server: performing session handshake
esp_https_server: performing session handshake

esp-tls-mbedtls:

mbedtls_ssl_handshake returned -6x7786

esp https server: esp tls create server session failed, 0x7780

httpd: httpd acc
httpd: httpd ser
esp_https_server:
esp-tls-mbedtls:

esp_https_server:

httpd: httpd acc
httpd: httpd ser
esp_https_server:

esp https server:
esp https server:

esp-tls-mbedtls:

esp_https_server:

httpd: httpd acc
httpd: httpd sen
esp-tls-mbedtls:

esp https server:

esp-tls-mbedtls:
esp_https_server
esp-tls-mbedtls:

esp_https_server:

ept_conn: session creation failed
ver: error accepting new connection

: performing session handshake
mbedtls ssl_handshake returned -0x7780
esp_tls_create_server_session failed, 0x7780
ept_conn: session creation failed
ver: error accepting new connection

: performing session handshake

performing session handshake

performing session handshake
mbedtls ssl_handshake returned -0x7780
esp_tls create server session failed, 0x7780
ept_conn: session creation failed
ver: error accepting new connection
write error :-8x0050

performing session handshake

read error :-0x0050
: performing session handshake

mbedtls ssl_handshake returned -0x7780
esp_tls create server session failed, ex778e

httpd: httpd accept conn: session creation failed

httpd: httpd_server: error accepting new connection
esp_https server: performing session handshake
esp-tls-mbedtls: mbedtls ssl _handshake returned -0x7786

esp https server: esp tls create server session failed, 0x7780
httpd: httpd accept conn: session creation failed

httpd: httpd server: error accepting new connection
[owts.radio]: [TX] burst start: 48 s @ 20 Hz
[owts.aircraft_state]: arm burst: IAS=54 2 v_en=50 t send=40s
[owts.radio]: [TX] burst stop early: IAS=49 < v_en=50
[owts.radio]: [TX] burst end, standby

[owts.sensors]: MS4525D0 auto-rezero: start (|dp|<=36Pa for >=21s landed)

[owts.sensors]: M54525D0 auto-rezero: step dp=-8.1Pa bi
[owts.sensors]: MS4525D0 auto-rezero: step dp=-8.1Pa bi
[owts.sensors]: MS4525D0 auto-rezero: step dp=-1.1Pa bi
[owts.sensors]: MS4525D0 auto-rezero: step dp=-5.3Pa bias=21.6Pa
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Live ~ Filter E w 1 D v @ e S @ Clear
Die Seite Logs zeigt die zuletzt erfassten Logzeilen des Gerats:

o Das Gerat halt nur einen kleinen Ringpuffer im Arbeitsspeicher.

» Die Oberflache kann lokal mehr Zeilen zwischenspeichern, sodass Sie weiter zurlickscrollen konnen als der
Geratepuffer hergibt.

o Mit dem Stufenfilter blenden Sie E (Fehler), w (Warnung), I (Info), b (Debug) und v (ausfiihrlich) ein oder
aus.

» Scrollen Sie nach oben, stoppt das automatische Mitlaufen neuer Zeilen; am Seitenende wieder ankommen

setzt das Live-Tailing fort.
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4 Betriebsarten
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4.1 Flugzeugmodus (Sender)

Im Flugzeugmodus misst das OWTS-Geréat die angezeigte Fluggeschwindigkeit (IAS) des Luftfahrzeugs und

sendet sie per Funk an den Windenempfanger.

Proof of Concept — nicht fiir den Betrieb

OWTS ist derzeit ein Machbarkeitsnachweis. Fiir den operativen Einsatz wird es in dieser Ausbaustufe nicht

empfohlen.

¢ Funkvorschriften und Zulassungsanforderungen hangen vom Land und der beabsichtigten Nutzung ab.

» Sensorinstallationen im Luftfahrzeug (einschlieRlich Pitot/Statik) konnen reguliert sein und je nach nationalem

Recht und Luftfahrzeugkategorie Genehmigungen erfordern.

4.1.1 Ziele im Flugzeugmodus

o Stabile, latenzarme IAS an die Windenstation liefern.

e Bedienung schlank halten: ein Gerat im Flugzeug, einmal konfiguriert, wiederholt nutzbar.

@ Erste Schritte

Erstverbindung (SoftAP), Standardpasswort sowie URL/mDNS sind in Einrichtung beschrieben. Gemeinsame Ul-Seiten
(Info / Config / Logs) stehen unter Web UI.

4.1.2 Flugzeugprofil konfigurieren

Konfigurieren Sie das Flugzeuggerat iber die Oberflache; die Einstellungen werden auf dem Geréat dauerhaft

gespeichert.

Konfiguration — Funk (SX1262-Builds): SRD-Profil, Frequenz/Leistung, Anzeige des Tastverhéltnisses iiber ein
gleitendes 3600-s-Zeitfenster sowie optionaler Labor-Override — siehe Web Ul — Funk.

4.1.2.1 Flugzeug-Einstellungen (bearbeitbar)
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OWTS EeN & 98 @ it
% Flugzeug-Einstellungen 447bf6fcd540

(2 Kennzeichen

Kennzeichen

D-1234

© Ty

Typ
ASK21

(3 Geschwindigkeitszone
v_min v_opt
100 110 -
v_max v_en
130 50 -
W+ Telemetrie-Sendedauer (s)
Telemetrie-Sendedauer (s): 60

C—C)
1 60 300 600
(@© Landezeit (s)

Landezeit (s): 120

C————C)
1 301 600 900

[P Einheit Geschwindigkeit
Einheit Geschwindigkeit Einheit Hohe
km/h B m

G Aktualisieren

4.1.2.1.1 Identitat

» Kennzeichen: Luftfahrzeugkennzeichen (Anzeige am Windenempfanger und in der Historie).

» Typ: kurze Typbezeichnung (ebenfalls Empfanger und Historie).

Andern Sie eines der Felder und wihlen Sie Speichern, um es zu iibernehmen.

@ Kennzeicheninderung kann Neustart auslésen

In der aktuellen Firmware-/Frontend-Logik kann eine Anderung der Identitat kurz nach dem Speichern einen
Gerateneustart auslésen (die Oberflache ladt neu).

4.1.2.1.2 Geschwindigkeitsband
Das Geschwindigkeitsband definiert den Zielbereich, den die Winde optisch darstellt:

« v_min: minimale Windenstartgeschwindigkeit (untere Grenze)
» v_opt: optimale Windenstartgeschwindigkeit (Zielwert)

« v_max: maximale Windenstartgeschwindigkeit (obere Grenze)
Die Werte werden als Ganzzahlen in der gewé&hlten Geschwindigkeitseinheit gespeichert (siehe unten).

4.1.2.1.3 Telemetrie-Sendefenster
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» v_en: Startgeschwindigkeit fiir Telemetrie
Der Sender beginnt mit der Ubertragung, wenn die IAS diesen Wert erreicht oder iiberschreitet.

o Telemetrie-Sendezeit (s) ( t_send ): wie lange nach erkanntem Start noch gesendet wird.

« Lande-Sperre (s) ( landing_hold_s ): die IAS muss fiir diese Dauer unter v_en bleiben, bevor ein neuer Start
,scharf” geschaltet werden kann (reduziert Mehrfachauslosungen).

4.1.2.1.4 Einheiten

e Geschwindigkeit: km/h oder kts

« Hohe: m oder ft (Anzeige/Metadaten in den aktuellen Builds)

Nach Anderungen Speichern wihlen.

4.1.3 Sicht der Winde

Im Flugzeugmodus liefert der Sender typischerweise:

 aktuelle IAS (in der konfigurierten Einheit)
« Identifikation des Luftfahrzeugs (Kennzeichen / Typ)

» grundlegende Statusinformationen (sofern die jeweilige Firmware-Build das vorsieht)
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4.2 Windenmodus (Empfanger)

Im Windenmodus empfangt das OWTS-Geréat die IAS-Telemetrie des Flugzeugs und stellt sie lokal bereit tiber:

o die gerateinterne Web-Oberflache und

« die REST-API (von der Ul genutzt, hilfreich fiir Diagnose und Integration).

Proof of Concept — nicht fiir den Betrieb

OWTS ist derzeit ein Machbarkeitsnachweis. Fiir den operativen Einsatz wird es in dieser Ausbaustufe nicht

empfohlen. Siehe die Hinweise in der Dokumentation zum Flugzeugmodus zu Funkvorschriften und
Betriebseinschrankungen.

@ Erste Schritte

Erstverbindung (SoftAP), Standardpasswort sowie URL/mDNS sind in Einrichtung beschrieben. Gemeinsame Ul-Seiten
(Info / Config / Logs) stehen unter Web UI.

4.2.1 Typischer Ablauf an der Winde

e Priifen Sie, dass der Empfanger im Windenmodus steht.

Bestatigen Sie den Funkempfang (Telemetrie sollte aktualisieren, solange der Flugzeugsender aktiv ist).

Nutzen Sie die Ul fiir aktuelle IAS und das konfigurierte Geschwindigkeitsband (min/opt/max).

Ist das Gerat geschiitzt, geben Sie unter Config — Sicherheit das API-Passwort ein und bestatigen Sie es mit
Priifen, bevor Sie Einstellungen @ndern (Neustart, WLAN usw.).

4.2.2 Winden-Monitor (Live-Ansicht)
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OWTS LI - g O e I ]

~  Winden-Monitor

@ Geschwindigkeitszone . -1000dBm @

110 kmh

90..110..130

> D-5642 DG100

Min: 90 kmh Opt: 110 kmh

Max: 130 kmh

Der Winden-Monitor ist die Standard-Startseite im Windenmodus.

o Geschwindigkeitsband: groRe farbcodierte Anzeige:
« zeigt aktuelle IAS und das Band (min/opt/max)
« Farbe signalisiert: unterhalb / innerhalb / oberhalb des Bandes

RX-Aktivitats-LED: kleine Anzeige neben dem Graph-Button

o blinkt kurz griin, wenn neue Telemetrie decodiert wurde

o bleibt grau, wenn das Polling erfolgreich ist, aber keine neue Telemetrie kam

RX-Signalstarke: RSSI in dBm (nur sichtbar, wenn Telemetrie vorliegt)

» Flugzeugidentitat: Kennzeichen und Typ erscheinen unter dem Panel, wenn Telemetrie vorliegt.

4.2.2.1 Winden-Monitor (mit Graph)
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OWTS

~  Winden-Monitor

LI - RSN O o I ]

@ Geschwindigkeitszone wa “98.

100 kmh

90..110..130

#» D-5642

Min: 90 kmh

Opt 110 kmh

0dem @ 0

DG100

Max: 130 kmh

Mit Graph umschalten blenden Sie ein Live-Diagramm der |AS Uiber der Zeit ein.

4.2.3 WS2812 LED-Strip (optional)

Wenn der Windenempfanger mit einem WS2812/WS2812B LED-Strip gebaut und verdrahtet ist, kann er den
aktuellen Geschwindigkeitsbereich visuell darstellen:

e Aus: unterhalb viyin / keine Telemetrie

* Blau — Griin — Rot: UM Vii; — Vopt = Vinax
Die LED-Einstellungen konfigurieren Sie im Gerat unter Config (Windenmodus):

LED-Anzahl

Helligkeit (aktives Geschwindigkeitssegment)

Gedimmte Balkensegmente — relative Helligkeit fiir LEDs unterhalb der aktuellen IAS

Richtung umkehren

Farbreihenfolge (z. B. GRB vs RGB)

Das Speichern der LED-Einstellungen |6st einen Neustart des Geréats aus.

4.2 4 Starthistorie (lokal im Browser)
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owTs e G %~ 0OE W

Letzte Starts

# @ 11.5.2026, 11:15:1
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5642 D/
2 @ 11.5.2026 111421
N
....... - N,
nd
5642 D
#3 11.5.2026 11:13:24
-y
A\

Die Seite Letzte Starts listet kiirzlich erfasste Starts.

@ Historie liegt im Browser

Die Starthistorie steht im lokalen Speicher Ihres Browsers (nicht auf dem Gerat) und ist an das jeweilige Telefon/Tablet
gebunden.

o Jeder Eintrag zeigt eine kleine IAS-Verlaufsvorschau und einen Zeitstempel.

o Mit dem Papierkorb-Symbol I6schen Sie einen gespeicherten Starteintrag.

4.2.5 Fehlersuche (Kurzliste)

o Keine Aktualisierung:

e Flugzeuggerat eingeschaltet und im Flugzeugmodus?

« Stimmen Funkparameter (Frequenz/Leistung gemaB Implementierung) auf beiden Seiten liberein?
o Ul ladt, Werte bleiben leer:

o Empféanger hat noch keine Telemetrie decodiert (oder sie ist abgelaufen).

« Offnen Sie die Seite Logs in der Web-Oberflache, um zu priifen, ob Telemetrie ankommt und ob Funk- oder
Decode-Fehler protokolliert werden.
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5 Hardware

Dieser Abschnitt wird erweitert. OWTS zielt derzeit auf:

o Heltec WiFiLoRa 32 (V3.2) / HTIT-WB32LA V3.2 — Datenblatt (PDF)
« Differenzdrucksensor MS4525D0 (IAS) — Datenblatt (PDF)
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6 License

OWTS s licensed under the GNU General Public License v3.0 (GPL-3.0).

The full license text is included below verbatim.
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GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://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
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danger that patents applied to 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
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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 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-Circumvention 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.
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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
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(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.

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
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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
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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.

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
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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.

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
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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.
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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.

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
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