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Srodki ostroznosci

Przestrzegaj ponizszych instrukcji, aby bezpiecznie korzystac z produktu I unikna¢ ryzyka obrazen lub szkod materialnych.

AOstrzeienie

Nieprzestrzeganie instrukcji moze prowadzi¢ do powaznych obrazen lub $mierci.

Instalacja

Nie instaluj produktu w miejscu narazonym na bezpoSrednie dzialanie promieni slonecznych, wilgoci, pylu lub sadzy.
e Moze dojs¢ do pozaru lub porazenia pradem.

Nie instaluj w miejscu bezpoSrednio ogrzewanym przez urzadzenie elektryczne.

e Moze dojs¢ do pozaru lub porazenia pradem z powodu przegrzania.

Instaluj produkt w suchym miejscu.

e W przeciwnym razie moze doj$¢ do uszkodzenia produktu lub porazenia pradem z powodu wilgoci.
Instaluj produkt w miejscu bez zaklocen elektromagnetycznych.

e W przeciwnym razie moze dojs¢ do uszkodzenia produktu lub porazenia pradem.

Uzytkownik nie powinien samodzielnie instalowa¢ ani naprawia¢ produktu.

e Moze doj$¢ do pozaru, porazenia pradem lub obrazen ciata.

e Jesli produkt zostal uszkodzony w wyniku nieprawidtowej instalacji lub naprawy przez uzytkownika, bezplatna ustuga serwisu nie bgdzie
$wiadczona.

Operacja
Nie wolno dopusci¢, aby do produktu dostaly si¢ plyny takie jak woda, napoje lub chemikalia.

e Moze doj$¢ do pozaru, porazenia pradem lub uszkodzenia produktu.

AUwaga

Nieprzestrzeganie instrukcji moze prowadzi¢ do drobnych obrazen lub uszkodzenia produktu.

Instalacja

Nie instaluj kabli zasilajacych w miejscu, gdzie ludzie przechodza.
e Moze doj$¢ do uszkodzenia produktu lub obrazen fizycznych.

Nie nalezy instalowaé produktu w poblizu silnie magnetycznych obiektéw, takich jak magnes, monitor (szczegélnie CRT) lub glosnik.

e Produkt moze ulec awarii.

W przypadku instalowania produktu na zewnatrz, gdzie produkt jest calkowicie odstoniety, zaleca si¢ zainstalowanie produktu razem z
obudowa.

Podczas instalacji wielu urzadzen, zachowaj miedzy produktami minimalny odstep.

e W przeciwnym razie dziatanie RF ma wptyw na inne urzadzenia.



Operacja
Produktu nie nalezy uderzaé ani upuszcza¢.
e Produkt moze ulec awarii.

Do czyszczenia urzadzenia nalezy wykorzysta¢ miekka i sucha Sciereczke, bez wody, benzyny lub alkoholu.

e W przeciwnym razie, produkt moze ulec awarii.



Wprowadzenie
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o Dioda

Wkrety do montazu na Wkrety typu Torx Rdzen ferrytowy 120 Q Opornik
Scianie

XPass 2 Open Source Software

suprema
v

Koszulki Kotki montazowe x 2 Instrukcja Instrukcja oprogramowania
termokurczliwe Open Source

Wiadomos¢
e Komponenty powyzej sa przeznaczone do konkretnego typu montazu. Moga si¢ rézni¢ od elementoéw potrzebnych do montazu w innym
typie podioza.




Opis elementéw urzadzenia

Dioda LED

Dioda LED

)

Pole przylozenia karty

Przycisk reset

Okablowanie

Kolor diody LED wskazuje stan pracy urzadzenia.

Pole odczytu karty

Czyta karty RF do wchodzenia i wychodzenia.

Przycisk reset

Reset urzadzenia

Okablowanie

Kabel zasilajace

Kabel RS485

Kabel Ethernet

Kabel wejsciowy / wyjsciowy Wiegand
Kabel wejsciowy TTL

Kabel przekaznikowy




Kable i zlacza
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Pin WEVAE Kolor
1 RS485 TRX+ Niebieski (Bialy pasek)
2 RS485 TRX- Z6tty (Czarny pasek)
3 RS485 Masa Bialy (Czary pasek)
4 ENET RXN Zotty
5 ENET RXP Czarny
6 ENET TXN Pomaranczowy
7 ENET TXP Bialy
8 ENET VB1 Czerwony
9 ENET VB1 Zielony
10 ENET VB2 Niebieski
11 ENET VB2 Brazowy
12 Wiegand Masa Czarny
13 Wiegand DATA1 Biaty
14 Wiegand DATAO Zielony
15 TTL INO Fioletowy
16 TTLIN1 Brazowy
17 TTL GND Szary
18 Przekaznik NO Szary (Biaty pasek)
19 Przekaznik C Zielony (Biaty pasek)
20 Przekaznik NC Pomaranczowy (biaty
pasek)
21 Zasilanie VDC+ Czerwony
22 Zasilanie VDC- Czarny (Bialy pasek)




Instalacja

Montaz urzadzenia na ramce

1 Okresl prawidlowa pozycje¢, aby zainstalowa¢ wspornik, korzystajac z dostarczonego szablonu do wiercenia. Zamontuj odpowiednio
ramke montazowa przy uzyciu srub, w miejscu w ktorym zostanie zainstalowany XPass 2.
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Wiadomos$é
o Jesli instalujes XPass 2 na betonowej $cianie, wywier¢ otwory, wioz kotki PCV i przymocuj je Srubami.
oAby unikna¢ zaklocen RF, nalezy zachowa¢ minimalny odstep miedzy urzadzeniami.
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100 mm 360 mm
120 mm 360 mm
150 mm 300 mm




2 Zamocuj XPass 2 na zamontowanej ramce.
Sciana
q
42
3 Polacz XPass 2 z ramka montazowa wykorzystujac $rubg.
Sciana
1
[
Wiadomos¢

Podczas montazu czytnika na ramce, mozna skorzysta¢ z Sruby Torx z zestawu w celu zwigkszenia bezpieczenstwa.




Podlaczanie zasilania

21 - Zasilanie VDC+ Czerwony
{22 - Zasilanie VDC-  Czamy (Bialy pasek)

21
Zasilanie DC
22 .
suPrema
XPass 2

Wiadmos¢
e Uzyj zasilacza o napigciu 12 V DC (£ 10%) i natezeniu co najmniej 1,000 mA lub 24 V DC (= 10%) i natgZeniu co najmniej 500 m
A, ktéry uzyskal zgodno$¢ z IEC / EN 60950-1. Jesli chcesz podlaczy¢ inne urzadzenie do zasilacza i1 uzy¢ go, powiniene$ uzy¢ zasilac
za o natgzeniu pradu rownym lub wigkszym niz catkowity pobor mocy wymagany przez czytnik i inne urzadzenie.
e Do zasilania zamka lub modutu Secure /O 2 uzyj osobnego zasilacza. Korzystanie z jednego zasilacza moze spowodowac nieprawidiow
e dziatanie.

Podlaczanie do sieci
TCP/IP

Polaczenie LAN (polaczenie z komputerem)
Mozesz podtaczy¢ czytnik do switcha za pomoca skretki CAT-5e.

E[=|=|=]=]=

Switch
PC
suPrrema
XPass 2
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Polaczenie LAN (bezposrednio do komputera)
XPass 2 obstuguje auto MDI/MDIX, wigc nie ma koniecznosci uzywania skrosowanego kabla CAT-5e.

S
-
| ‘ = =)
PC suPrema
/
XPass 2

Podlaczanie wejscia TTL

®) 15 - TTL INO Fioletowy
- 16 - TTL IN1 Brazowy
(e) i 17 - TTL GND Szary
Przycisk drzwi 17
15
17
16 | N
o XPass 2

Sensor drzwi
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Podlaczanie przekaznika

Podlaczenie przekaznika N/C

19 - Przckamik C Zielony (Bialy pasek) N
£ 20 - Przekaznik NC Pomaraficzowy (Bialy pasek) : f R

'_——
Lo
Elektrozaczep/

ol Zasilacz DC o/
rygie

XPass 2

suPrema

Wiadomo$é
e Zainstaluj diod¢ prostowniczg miedzy potaczeniami elektrozaczepu / rygla, aby zabezpieczy¢ obwod przed pradem wstecznym, ktory pojawia si¢
w trakcie pracy elementu wykonawczego.
e  Zainstaluj diodg blisko elementu wykonawczego oraz zgodnie z jej kierunkiem.
e Uzyj osobnego zasilacza dla XPassa 2 i elementu wykonawczego.

Podlaczenie przekaznika NO

18 - Przekaznik NO  Szary (Szary pasek)
£ 19 - Przekazik C Zielony (Bialy pasek)

B M |

- ‘—(:m— + ! __J

+

suerema

Elektrozaczep/

. Zasilacz DC \__/
rygie

XPass 2

Wiadomos$¢
e  Zainstalyj diod¢ prostownicza migdzy potaczeniami elektrozaczepu / rygla, aby zabezpieczy¢ obwod przed pradem wstecznym, ktory pojawia sie
w trakcie pracy elementu wykonawczego.
e Zainstaluj diode blisko elementu wykonawczego oraz zgodnie z jej kierunkiem.
o Uzyj osobnego zasilacza dla XPassa 2 i elementu wykonawczego.

12



Podlaczenie przekaznika — Drzwi automatyczne

18 - Przekaznik NO
i 19 - Przekamik C

Szary (Biaty pasek)
Zielony (Bialy pasek)

Drzwi automatyczne

Kontroler drzwi

Czujnik drzwi

e ——— ——————

18

13

19

suprema
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XPass 2



Polaczenie jako czytnik samodzielny

XPass 2 moze zosta¢ podlaczany do zamka drzwi, przycisku wyjscia oraz czujnika drzwi bez dodatkowych modutow wyjscia.

 Podlaczanie wejsé / wyjéé TTL

15 - TTLIN 0 Fioletowy
{16 - TILIN 1 Brazowy
cpEggE] vimes %
Switch
XPass 2 @]
2 (am) o|
E 17 Przycisk wyjscia
15
17
16
Przekamik NO FY L.
19
’ lub ’—- O
Przekaznik NC | 20 s F
! = -
’ Zasilanie
-rCﬂ)— + 22‘ 21 Czujnik drzwi
+ - -+
Elektrozaczep/ Zasilanie DC Zasilanie DC
rygiel
 Podigczenie przekaznikow Podlaczenie zasilania czytnika
18 - Przekaznik NO Szary (Bialy pasek) 21 - Zasilanie +VDC  Czerwony
i 19 - Przekaznik C Zielony (Biaty pasek) {22 - Zasilanie -VDC  Czarny (Bialy pasek)

20 - Przekaznik NC Pomaranczowy (Bialy pasek)

Wiadomos$¢
e XPass 2 moze by¢ uzywany jako multi kontroler drzwi razem z urzadzeniami podrzgdnymi (slave) potaczonymi RS485. Urzadzenia podrzedne sa
wtedy jedynie czytnikami, uwierzytelnianie wykonane jest w urzadzeniu gléwnym.
o Jesli XPass 2 jest urzadzeniem glownym to na urzadzeniach podrzednych dostepne jest tylko uwierzytelnianie karta.
e Maksymalna liczba urzadzen podrzednych jest zalezna od ilosci uzytkownikow.
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Podlaczanie do modulu Secure I/0 2

Secure I/O 2 to bezpieczny modut wejsé / wyjs¢, ktory mozna podiaczy¢ do XPass 2 za pomocg RS485.

e Do korzystania z komunikacji RS485, zalecamy uzycie skreconych przewodéw o $rednicy AWG24 krotszej niz 1.2km.

e W przypadku faczenia za pomoca fancucha szeregowego RS-485 podlacz rezystor (120 Q) do obu koncow potaczenia tancuchow
ego. Po podlaczeniu do linii $rodkowej poziom sygnalu zmniejsza si¢, a wydajnos¢ komunikacji ulega pogorszeniu. Pamigtaj, aby
podiaczy¢ go do obu koncoéw potaczenia tancuchowego.

Potaczenie RS485
- 485 TRXP Niebieski (Bialy pasek)
- 485 TRXN 20ty (Czamny pasek) |

- :____3 - 485 GND Bialy (Czarny pasek)
&— |B080EE| &
— Switch
PC

~ AN ——
XPass 2
RS-485
Zasilanie + K|+ 08O D+ ||X)]| |pravy ., 1
el |7 5382 > |e| [oasasmsnsnnss;
GND || (%) 3
)| | N0 OE" NC || (%)
®)|| GND EEOCOM %)
= |®)|/m 07| ol
® ®
RESET INIT K’__/
22 21
Zasilanie
-+
. ) Zasilanie
Secure I/O 2 DC
° |._
o
@ . .
Czujnik drzwi + Zas];léme
° |._
Zamek drzwi
O .

Podlaczanie zasilania
21 - Zasilanie +VDC  Czerwony
22 - Zasilanie -VDC Czamy (Bialy pasek)

Przycisk wyjscia
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Podlaczenie urzadzen Wiegand

12 - WG GND
{13 - WG DI
14 - WG DO

Czamy
Bialy
Zielony

12
Czytnik RFID / 13
kontroler 14

16
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Resetowanie ustawien sieciowych
Wiacz zasilanie czytnika.
Weisnij i przytrzymaj przycisk resetowania az do momentu w ktérym nastapi restart.

Domys$lne ustawienia po resecie:

e Adres TCP/IP: Otrzymanie adresu z DHCP (Jesli otrzymanie adresu z DHCP nie powiedzie si¢, zostanie ustawiony 169.254.xx.)
e Tryb serwera: wylaczony.
e RS-485: Domyslny, 115200 bps

Zmien adres TCP/IP lub ustawienia RS-485.

Wylacz a nastepnie wlacz zasilanie i sprawdz czy ustawienia sieci sg poprawne.

Przywracanie ustawien fabrycznych

Spowoduje to usunigcie wszystkich danych i certyfikatu gldwnego na urzadzeniu i zresetowanie ustawien.
1 Wilacz zasilanie.

2 Nacisnij szybko trzy razy przycisk resetowania.

3 Gdy z6tta dioda LED miga, ponownie naci$nij przycisk resetowania .

Wiadomosé
e Jedli na urzadzeniu nie ma certyfikatu glownego, nie mozna przywroci¢ domyslnych ustawien fabrycznych.

17



Specyfikacja produktu

Specyfikacja

Kategoria Funkcja
Karta Low-Frequency EM
Karta High-Frequency MIFARE, MIFARE Plus, DESFire/EV1, FeliCa
Poswiadczenie NFC Tak
BLE Tak
Zasigg odczytu kart MIFARE/DESFire/EM : 50 mm, FeliCa: 30 mm
Procesor 1 GHz
Pamig¢ 4 GB Flash + 64 MB RAM
Dioda LED ‘Wielokolorowa
Dzwigk Wielotonowy brzeczyk
Temperatura pracy -35 °C - 65 °C
Temperatura przechowywania -40 °C - 70 °C
Ogolne Wilgotnos¢ pracy 0% - 95 %, bez kondensacji
Wilgotnos¢ przechowywania 0% - 95 %, bez kondensacji
Wymiary (szer. X wys. X gt.) 48 mm x 145 mm x 27 mm
Waga Urzadzenie: 144 g .
Ramka montazowa: 30 g (W tym podkiadka i $ruba)
Stopien ochrony IP P65, IP67
Stopien odpornosci IK. 1K08
Certyfikaty CE, FCC, KC, RoHS, REACH, WEEE, SIG
Max. Uzytkownik 200,000
Pojemnos¢ Max. Karta 200,000
Max. Log tekstowy 1,000,000
Wi-H Nie
Ethernet Tak (10/100 Mbps, auto MDI/MDI-X)
RS-485 1 kanat Master lub Slave (Ustawialne)
nterfejs Wiegand 1 kanal Wejscia lub Wyjscia (Ustawialne)
Wejscie TTL 2 kanaty wejscia
Przekaznik 1 Przekaznik
PoE Tak (zgodny z IEEE 802.3af)
Tamper Tak
Napigcie: DC 12 V, Natgzenie: Max. 500 mA lub Napigcie: DC 24 V, Natezenie: Max. 250
Zasilanie mA
* Uzywaj zasilaczy 12 VDC, 1 A/ 24 VDC, 0.5 A
. Min. 3 V
Wejscie przetaczalne ViH Max. 5 V
Wejscie przefaczalne VIL Max. 1 V
Parametry R . o - .. .
Elektryczne ezystancja wewnetrzna 4.7kQ) (Wejscia wstepnie obcigzone rezystancja 4.7kQ.)
Wyjscie Wiegand VoH Min. 4.8 V
Wyjscie Wiegand VoL Max. 02 V

Rezystancja wewnetrzna Wyjscia
Wiegand

Wstepnie obcigzona rezystancjg 1 kQ

Przekaznik

Napigcie: Max. 30 VDC
Natezenie: Max. 2 A

* Zasigg odczytu RF bedzie si¢ rézni¢ w zaleznosci od

$rodowiska instalacji.
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Wymiary
(Jednostka: mm)
* Tolerancja wynosi  +0.3mm.

144.7
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Informacje o zgodnosci z FCC

Dziatanie podlega nastgpujacym dwom warunkom:
(1) To urzadzenie nie moze powodowaé szkodliwych zaktdcen, oraz
(2) To urzadzenie musi akceptowa¢ wszelkie odbierane zaklocenia, w tym zaklocenia, ktéore moga powodowac niepozadane dziatanie.

Note: To urzadzenie jest przetestowane i spetnia wymagania dla urzadzen cyfrowych Klasy B, zgodne z czgscig 15 przepisow FCC. Wymagania
te sa stworzone do zapewnienia stosownych zabezpieczen przeciwdziatajacym szkodliwym interferencjom instalacyjnym. Urzadzenie to jest
wyprodukowane do uzycia i moze emitowa¢ fale radiowe, jesli nie jest zainstalowane i uzyte zgodnie z instrukcja, moze powodowac szkodliwe
interferencje przy polaczeniach radiowych. Jednakze nie jest zagwarantowane, ze interferencja nie bedzie wystegpowacé w poszczegolnych
instalacjach. Jesli to urzadzenie bedzie wystgpowac w szkodliwych interferencjach z potaczeniem radiowych lub telewizyjnym, ktore moze by¢
usunigte przez wylaczenie i wlaczenie urzadzenia, uzytkownik jest proszony sprobowac poprawi¢ interferencje jednokrotnie lub wigcej
uzywajac srodkow :

e Przesun lub przekieruj odbidr antenty.

o Zwicksz odloglo$¢ pomiedzy urzadzeniem a odbiornikiem.

e Polacz urzadzenie wyjsciowe na inny uktad z tego, w ktérym odbiornik jest potaczony.

o Skonsulty; si¢ z dystrybutorem lub doswiadczonym technikiem aby uzyska¢ pomoc.

Modyfikacje, ktore nie zostaly wyraznie zatwierdzone przez producenta, moga pozbawi¢ uzytkownika prawa do korzystania z urzadze
nia zgodnie z przepisami FCC.

To urzadzenie i jego antena nie moga znajdowac si¢ w poblizu ani dziata¢ w polaczeniu z inng anteng lub nadajnikiem. Aby antenta spetniata
wymagania w zakresie oddziatywania fal radiowych, nalezy zachowa¢ minimalng odlegto$¢ 20cm mi¢dzy anteng a osoba.
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Zalaczniki

Zastrzezenia
e Informacje w tym dokumencie dotycza produktow Suprema.

e Prawo do uzytkowania uznaje si¢ tylko w przypadku produktow objetych warunkami umowy sprzedazy gwarantowanej przez Sup
rema. Prawo do licencji na inne prawa wiasnosci intelektualnej nie oméwione w tym podreczniku nie jest potwierdzone.

e Suprema nie gwarantuje ani nie ponosi odpowiedzialnoéci za przydatnos$¢ i komercyjnos¢ produktu do okre§lonego celu ani za na
ruszenie patentu, praw autorskich lub innych praw wiasnosci intelektualnej w odniesieniu do sprzedazy lub uzytkowania produktod
w Suprema.

e Nie nalezy uzywaé produktu Suprema w sytuacjach zwigzanych z medycyna, ratowaniem zycia ludzkiego lub utrzymaniem
zycia, poniewaz osoba moze dozna¢ obrazen lub straci¢ zycie z powodu wadliwego dziatania produktu. W razie wypadku, gdy konsument
korzysta z produktu w sytuacjach opisanych powyzej, pracownicy, spotki zalezne, oddziaty, spotki stowarzyszone i dystrybutorzy Suprema
nie ponosza odpowiedzialno$ci ani nie zwracaja wszystkich powigzanych bezposrednich i posrednich wydatkow lub wydatkow, w tym
prawnika optaty, nawet jesli konsument odkryt jakiekolwiek niedociagnigcia w projekcie produktu lub procesie produkcyjnym i twierdzi, ze
to znaczna wina.

e Suprema moze modyfikowaé rozmiar i specyfikacje produktu w dowolnym momencie bez odpowiedniego powiadomienia, aby poprawi¢
bezpieczenstwo, funkcjonalno$¢ i konstrukcje produktu. Projektanci musza pamictaé, ze funkcje lub opisy oznaczone jako ,.do
zaimplementowania” lub ,,niezdefiniowane” mogg ulec zmianie w dowolnym momencie. Suprema wdrozy lub zdefiniuje takie funkcje lub
opisy w najblizszej przysztosci, a Suprema nie ponosi odpowiedzialnosci za problemy ze zgodnoscig i wszelkie inne problemy wynikajace
z takich probleméw ze zgodnoscia.

e Jesli cheesz uzyska¢ najnowsze specyfikacje przed zamoéwieniem produktu, skontaktuj si¢ z Suprema za posrednictwem przedstawi
ciela handlowego lub lokalnego dystrybutora Suprema.

Informacja o prawach autorskich

Prawa autorskie do tego dokumentu nalezag do Suprema. Prawa do innych nazw produktéow, znakéw towarowych i zastrzezonych zna
kow towarowych przyshuguja kazdej osobie lub organizacji, ktora jest wihascicielem takich praw.

Licencja Open Source

e Oprogramowanie tego produktu opiera si¢ na ,,Linux Kernel 3.x”, ktory jest na licencji GPL. Jesli chodzi o GPL, proszg odnies¢
si¢ do Powszechnej Licencji Publicznej GNU w tym dokumencie.

e Ten produkt korzysta z biblioteki ,,glibc”, ktora jest licencjonowana na licencji LGPL. Jesli chodzi o LGPL, zapoznaj si¢ z mniejs
7g 0golna licencja publiczng GNU w tym dokumencie.

e Ten produkt korzysta z biblioteki ,,QT”, ktora jest licencjonowana na licencji LGPL. Jesli chodzi o LGPL, zapoznaj si¢ z mniejs
z3 ogodlna licencja publiczng GNU w tym dokumencie.

e Ten produkt wykorzystuje ,,OpenSSL”, ktéry jest licencjonowany na podstawie licencji OpenSSL i Original SSLeay. Jesli chodzi o
licencje OpenSSL i Original SSLeay, zapoznaj si¢ z licencja OpenSSLi oryginalna licencja SSLeay w tym dokumencie.

e Aby poprosi¢ o zmodyfikowany kod zréodlowy oparty na Linux Kernel 3.x oraz kod zrédlowy bibliotek glibc i QT, ktore sa zaw
arte w tym produkcie, skontaktuj si¢ z nami pod adresem tech @supremainc.com .

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.
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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 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
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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.

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”.

. ¢) 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 satisty 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

. ¢) 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

. ) 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.

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
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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
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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.

25



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.

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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GNU Lesser 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.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3 of the GNU General Public License,
supplemented by the additional permissions listed below.

0. Additional Definitions.
As used herein, “this License” refers to version 3 of the GNU Lesser General Public License, and the “GNU GPL” refers to version 3 of the
GNU General Public License.

“The Library” refers to a covered work governed by this License, other than an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided by the Library, but which is not otherwise based on the Library. Defining
a subclass of a class defined by the Library is deemed a mode of using an interface provided by the Library.

A “Combined Work” is a work produced by combining or linking an Application with the Library. The particular version of the Library with
which the Combined Work was made is also called the “Linked Version”.

The “Minimal Corresponding Source” for a Combined Work means the Corresponding Source for the Combined Work, excluding any source
code for portions of the Combined Work that, considered in isolation, are based on the Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means the object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the Application, but excluding the System Libraries of the Combined
Work.

1. Exception to Section 3 of the GNU GPL.
You may convey a covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.
If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be supplied by an Application that uses
the facility (other than as an argument passed when the facility is invoked), then you may convey a copy of the modified version:

. a) under this License, provided that you make a good faith effort to ensure that, in the event an Application does not supply the function or
data, the facility still operates, and performs whatever part of its purpose remains meaningful, or

. b) under the GNU GPL, with none of the additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the Library. You may convey such object code
under terms of your choice, provided that, if the incorporated material is not limited to numerical parameters, data structure layouts and
accessors, or small macros, inline functions and templates (ten or fewer lines in length), you do both of the following:

. a) Give prominent notice with each copy of the object code that the Library is used in it and that the Library and its use are covered by this
License.

. b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.
You may convey a Combined Work under terms of your choice that, taken together, effectively do not restrict modification of the portions of the
Library contained in the Combined Work and reverse engineering for debugging such modifications, if you also do each of the following:

. a) Give prominent notice with each copy of the Combined Work that the Library is used in it and that the Library and its use are covered
by this License.

. b) Accompany the Combined Work with a copy of the GNU GPL and this license document.

. ¢) For a Combined Work that displays copyright notices during execution, include the copyright notice for the Library among these notices,
as well as a reference directing the user to the copies of the GNU GPL and this license document.

. d) Do one of the following:

- 0) Convey the Minimal Corresponding Source under the terms of this License, and the Corresponding Application Code in a form
suitable for, and under terms that permit, the user to recombine or relink the Application with a modified version of the Linked
Version to produce a modified Combined Work, in the manner specified by section 6 of the GNU GPL for conveying Corresponding
Source.

- 1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (a) uses at run time a copy
of the Library already present on the user's computer system, and (b) will operate properly with a modified version of the Library
that is interface-compatible with the Linked Version.

. e) Provide Installation Information, but only if you would otherwise be required to provide such information under section 6 of the GNU
GPL, and only to the extent that such information is necessary to install and execute a modified version of the Combined Work produced
by recombining or relinking the Application with a modified version of the Linked Version. (If you use option 4d0, the Installation
Information must accompany the Minimal Corresponding Source and Corresponding Application Code. If you use option 4d1, you must
provide the Installation Information in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.)
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5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together with other library facilities that are
not Applications and are not covered by this License, and convey such a combined library under terms of your choice, if you do both of the
following:

. a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

. b) Give prominent notice with the combined library that part of it is a work based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.
The Free Software Foundation may publish revised and/or new versions of the GNU Lesser 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 Library as you received it specifies that a certain numbered version of the GNU
Lesser General Public License “or any later version” applies to it, you have the option of following the terms and conditions either of that
published version or of any later version published by the Free Software Foundation. If the Library as you received it does not specify a version
number of the GNU Lesser General Public License, you may choose any version of the GNU Lesser General Public License ever published by
the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser General Public License shall apply,
that proxy's public statement of acceptance of any version is permanent authorization for you to choose that version for the Library.

OpenSSL License
Copyright (c) 1998-2017 The OpenSSL Project. ~ All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following acknowledgment: "This product includes
software developed by the OpenSSL Project for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to endorse or promote products derived from this software
without prior written permission. For written permission, please contact openssl-core @openssl.org.

5. Products derived from this software may not be called "OpenSSL" nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6.  Redistributions of any form whatsoever must retain the following acknowledgment: "This product includes software developed by the
OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT “AS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR ITS CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young (eay @cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License
Copyright (C) 1995-1998 Eric Young (eay @cryptsoft.com) All rights reserved.

This package is an SSL implementation written by Eric Young (eay @cryptsoft.com). The implementation was written so as to conform with
Netscapes SSL.

This library is free for commercial and non-commercial use as long as the following conditions are aheared to. The following conditions apply
to all code found in this distribution, be it the RC4, RSA, lhash, DES, etc., code; not just the SSL code. The SSL documentation included with
this distribution is covered by the same copyright terms except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in the code are not to be removed. If this package is used in a product, Eric
Young should be given attribution as the author of the parts of the library used. This can be in the form of a textual message at program startup
or in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
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Redistributions of source code must retain the copyright notice, this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following acknowledgement: "This product includes
cryptographic software written by Eric Young (eay @cryptsoft.com)" The word 'cryptographic’ can be left out if the rouines from the library
being used are not cryptographic related :-).

4. If you include any Windows specific code (or a derivative thereof) from the apps directory (application code) you must include an

acknowledgement: "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

o=

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The licence and distribution terms for any publically available version or derivative of this code cannot be changed. i.e. this code cannot simply
be copied and put under another distribution licence [including the GNU Public Licence.]
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