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What is char pmslink?

char pmslink is much more than middleware, it is an intelligent, versatile and scalable integration system that provides a
solution for any type of integration that is needed.

In a hotel, it connects a local equipment or system to a single PMS system
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What is char pmslink?

Connects different equipment or local systems to a single PMS system.
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What is char pmslink?

Centralised multi-hotel environment with different equipment and systems, locally and/or remotely connected to
different PMS systems.

Hotel #1

D
D
D

i é | . o PMS
Al '-_. '._o' L=

D
Sy

D

10

. .
. .
. .
. -
. .
. .
. -
. 0
. o
., o
.. o
------ seses®
------------------------------------------------------------ PMS
— esssse sesse,
> o ., -
o ., € -
o ., e —
es| o .
. .
o .
- .
» .
. .
. .

o

E | e [T

PBX IPTV IPTV Automation




Technical specifications

Technical specifications

pmslink is a modular system based on a Windows service that manages the connection of the different embedded systems
through libraries and/or specific processes (devices) for each of them.

System A

H
+ System A API

DLL System A device

DLL PMS A device

PMS A API

The limit of active connections will depend on the resources of the equipment where it is installed and the complexity of its maintenance.



Technical specifications

Technical specifications

The devices (DLLs) are multi-instance, capable of running simultaneously in the case of multiple connections to the same
equipment, system or PMS.

Each connection (instance) has its own configuration file (driver), log file and working environment.
Each device has its own configuration interface.

System A #1 I
System A #2

System A API

:
..... PMS Driver #2 *+esse E sessscsnsne seesssssssnssnsss |og Data PMS #1
: : DLL
5 ------------- System A dE‘ViCe
feese PMS Driver #1 sssesssescssasaan | | sesessssccncesennns Log, Data, PMS #2
: :
: :
: :

H :

: :

g.... PMS Driver #1 essesssscsscsscescses [ | cecesccscssesnnss Log, Data, PMS #1
§ sessesanenens DLL PMS A device

i-... PMS Driver #2 ssssse g ............................ Log, Data, PMS #2

E PMS A API
PMs -
A #2 e

Booking, occupancy and guest data are only stored for a limited time, usually for as long as they remain as guests.



Minimum requirements

Minimum requirements

* Forintegration with PMS systems installed locally in the hotel, char pmslink needs to be installed on a PCin the hotel
network.

 The PCrequirements will depend on the complexity and the integrated system. For integration between a PMS and a
standard system (PBX, IPTV, Hotspot, etc.), pmslink would need to have at least 1 GB HD, 1 GB RAM and a Windows7
or higher O.S. on a non-dedicated PC (physical or virtual).

* Internet access will be required so that char's technical department can perform maintenance, installation and
commissioning of the system remotely.

 PMS system interface activated

* The cooperation of all involved systems (PMS, PBX, Hotspot, IPTV, ...) and hotel staff is necessary for the testing and
verification of the installation.




(2) How is it installed?

Installation

It is carried out through the installer provided in https://charpmslink.com/download/installer/pmslink installer.exe

License Agieement

*END-USER LICENSE AGREEMENT *

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT CAREFULLY. BY

INS?ALLINE OR USING THE SOFTWARE YOU INDICATE ACCEPTANCE OF AND
REE

TO THE TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO
THESE TERMS AND CONDITIONS, DO NOT DOWNLOAD, INSTALL OR USE THE

SOFTWARE.

THIS AGREEMENT DOES NOT SUPERSEDE ANY OTHER WRITTEN AGREEMENT
BETWE

AND CHAR DESARROLLO DE SISTEMAS SL.

This agreement (the “Agreement"’ is made between cHar Desarnollo de

Welcome to the InstallShield Wizard for char PMS link

char PMS link X char PMS link

InstaliShield Wizatd Complete



https://charpmslink.com/download/installer/pmslink_installer.exe

Licensing

License activation

= Start the pmslink Monitor (‘Start” Windows menu \ ‘All programs' \ ‘char PMS link' \ 'PMS link Monitor’)
= Go to the menu ‘PMS Link’ \ ‘License activation’ and enter the license number provided when you purchased pmslink..

& PMS link 1.8.1.280 - monitor 1.4.2.172 - ] X
€ PMSlink | © Help
{8 Service »
& Links
% Options
B | Access
|4 _License activation [55] License manager : NO VALID LICENSE - X . .
A cose ’ The license can be activated from the Internet
reenee S ‘ (recommended) or in case of remote activation issues, it can
Last update . . . .
Updste coun be activated via email or phone call by contacting char
Expiration date R
Activate license for this computer v I lThtoughIntemel v teChnlcaI support'
The requested operation will be done through Internet.
44 Activate
P Close

A Password: master Incidents should be reported to https://charpmslink.com/helpdesk/



https://www.char.es/helpdesk/

Pmslink Service

Automatic start of Windows pmslink service

It is recommended to configure the automatic start of the service. To do it:
= Start pmslink Monitor (‘Start’” Windows menu \ ‘All programs' \ ‘char PMS link' \ 'PMS link Monitor’)
=  Go to ‘PMS Link’ menu \ ‘Service’ \ ‘Enable auto start’.

% PMS link 1.8.2.292 - monitor 1.4.3.181 - m] X

€2} PMSlink | € Help
|@ Sservice Y| | Address
¢ Links
% Options 9~ Stop EST Opera PMS [Oracle), PBX interface (TCPIP - R5232)
0 Access - Oracle), PBX interface [TCPIP - R5232)
44 Enable auto start Dracle), PEX interface (TCPIP - R5232)
44 License activation era PMS (Oracle). PBX interface (TCPIP - R5232)
% Close _— . PB¥ interface [TCPIP - A5232) ALERT REQUEST: TloperapbxNOLINKICan ne
- Get data: Opera PMS (Oracle). PBX interface [TCPIP - RS232) : IDT_BOOKING: 22/03/2022 - 09:1¢
€) 0314076 LINK buffer_add [ID 1] c:\chamwinhutile\pmslink \link\arantia_pmsadapter\data\buffer_arantia_pmsadapter
€ 09.14:076... LINK Send START (ID 1) to Arantia PMS Adapter > IDT_BOOKING: 22/03/2022 - 03:14:07 cnx: .id: 1,ad
€ 09:14:076.. LINK buffer_add (ID 1] c:\chamwinhutilehpmslink \ink \assaapphdatatbuffer_assaapp_crx.dat
€ 0914:07:6... LINK Send START (ID 1] to ASSA Mobile access app » IDT_BOOKING: 22/09/2022 - 09:14:07 cns: .id:
€) 03:14:07:7.. LINK buffer_add (ID 1] c:\chamwinhutileypmslinklink \grandstream'.data\buffer_grandstream_cnx. dat
€ 03:14:07.7... LINK Send START (ID 1) to Grandstream PBX » IDT_BOOKING: 22/09/2022 - 09:14:07 cnx: .id: 1,addre
€ 0314079 LINK Send END (ID 1) OK from Arantia PMS Adapter: IDT_BOOKING: 22/08/2022 - 09:14:07 cnx: .id: 1,a
€ 03:14:07:9... LINK butter_delete [ID 1) c:\charwiniutilehpmslink \ink\arantia_pmsadapter\databuffer_arantia_pmsadapl
€ 03:14:07:9.. LINK Send END (ID 1) SKIP from ASS4 Mobile access app [*Skip request SKIP_PROCESS : IDT_BOOKI
€ 09.14:07:9... LINK butfer_delete [ID 1] c:\chamwiniutile\pmelink \ink\assaapphdata\buffer_assaapp_cnx.dat
€ 093:14:07:9.. LINK Send EMD (ID 1] SKIP from Grandstream PBX ["Skip request: 24: 22/09/2022 - 3:14:07 cnx: id: 1.ac
€ 03:14:07:9.. LINK butfer_delete (ID 1] c:\chamwinhwutilepmslink \link \grandstream‘datatbuffer_grandstream_cnx. dat




pmslink Service

Automatic restart of Windows pmslink service

It is recommended to set up automatic reboot in case of error. To do it:

= Open the Windows Services (Control Panel / System and Security / Windows Tools / Services)
= Select the service: utile PMS link. Double click to open the property screen and select the “Recovery” tab
= Select the option “Restart the service” for the 3 error cases.

4 Servicios — a X
Archive Agcion  Yer  Ayuda Propiedades: utile PMS link (Equipo local) by

e |EECZ B »anw

. Servicios (locales) " Servicios (locales)

General  Iniciar sesion  Recuperacion  Dependencias

Seleccione la respuesta del equipo ante un emor de este servicio.

~

utile PMS link MNombre Descripcisn Estado Tipe de inicio Iniciar sesién como Ayudamme a seleccionar las acciones de recuperacion.
. Q;SmartB)tte Metwork Service En gjecu.. Automatico Sistema local . ) o -

ﬁei::?:icom \S) SMP de Espacios de almace... Servicio hos.. Manual Servicio de red Binesaos Fibsmc sl senicio ¥

Reiniciar el servicio ~£) Solicitante de instantaneas ... Coordina las... Manual (dese...  Sistema local Segundo ermor: Reiniciar &l servicio w
5} Soporte técnico del panel d...  Este servicio... Manual Sisterna local

o Q SysMain Mantieney .. Enegjecu.. Automatico Sistema local Siguientes emores: Reiniciar &l servicio “

E;Isec;i:;ol?r;k Q;Tarjeta inteligente Administra ... En gjecu... Manual (dese.. Servicio local N ) -
\S');Team\ilewer TeamViewer ... Enegjecu.. Automatico Sistema local Restablecer recuento de emores despuss de: 0 dias
\S?;Telefom'a Ofrece com...  Engjecu.. Manual Servicio de red Reiniciar el servicio después de: 1 o EE
2k Temas Proporciona.. En gjecu.. Automitico Sistema local - —_—
-S?;Thunderbnlt('l'M] Peerto Pe.. Thunderbolt... En ejecu.. Automatico Sisterna local Habilitar acciones para detenciones ry o 4o i .
£k Ubicador de llamada a proc...  En Windows... Manual Servicio de red con emor =ritTies e Telul el B4

. Uso de datos Uso de dato.. Engjecu.. Automatico Servicio local Ejecutar programa

utile PM5 link  En gjecu... Manual Sistema local

0k WalletService Almacenao... Manual Sistema local

Q;Warp JIT Service Enables JIT compilation suppert in d3d10warp.dll for precesses in which code

Q;WavesAudio Services Waves Audi.. En gjecu.. Automatico Sistema local

Q;Waves Audio Universal Serv... Waves Audi..  En gjecu.. Automatico Sistema local

G Windows Installer Agrega, mo.. Manual Sistema local Anegar recuento de emores al final de la linea de comandos
£ Windows Search Proporciona... En gjecu.. Automatico (i..  Sistema local (Aail="17%)

Q;Windows Update Habilita la d... Manual (dese..  Sistema local

Q;Xbux Accessory Manageme...  This service .. Manual (dese..  Sistena local

\Extendldo/{Esta'ndar/ Cancelar Aplicar




Connection to the system / equipment

Through pmslink monitor:

Connection to systems/equipment

» Select the device to integrate (IPTV, PBX, Hotspot, Key Access System, Automation, Guest App, ...)
e Configuration of the device

& Links —
| Devices
@ Device D Group
o Avantia PMS Adapter atantia_pmsada... 0
l f ASSA Mobile access app assaapp 0
« & Grandstream PBX grandstream 0 —1
PMS links
| PMS fink ID Group
| f Opera PMS [Oracle), PBX interface... operapbs 0

[ S New device — X

Device

Device

Arantia Cast

Arantia IPTV

Arantia PMS Adapter

Arantia PMS Adapter

ASSA ABLOY VisionLine Keycard
ASSA Mobile access app

BTV Door Key system

char asterisk COR service link
char asterisk HOTEL service link

cHar hMobile Server
M ar O4/H Sansar

Description

Integration interface based on char HTTPCNX guest and server basic AP

Notes >>

MName |Aranlia PMS Adapter

| 1D arantia_prmsadapter

S

Apply Cancel




Connection to systems/equipment

Connection to the system / equipment

Once the system or equipment is selected, it must be configured for the connection:

& Setup HMlistener CNX - o X & Setup HMlistener CNX - [m] X
|| pescription [k [ settings |
Connect ion PHSLINK - GrandStrean PBX
] http://GRANDS TREAM_IP-8068
Link to GrandStrean PBX using HHListener protocol. Server and quast soap connect ion.
Data to send |
T | User
- Checkin
 ipdate Password
- Checkout
- Hove
- Hake-Up calls (set / cancel)
- DND
- HS6
Data to receive
- Dutgoing calls
- Roon Status
- Hake-lp calls (ansuered / fail)
- Hinibar charges P Cancel
Supported guest dat| & Setup HMistener CNX - O X
| Description | Link | Settings
| - ) & Setup HMlistener CNX - o x
General | Actions | Directory | PBX Rates Desciption | Lirk | Settings
l & Setup HMlistener CNX - a] ®
Default HOTEL ID — = . - .
General | Actions | Diecloy | PBX Rates || Pescrition | Lk | Settings
General language translation General profile ranslation General VIP translation s . . - ~ 3
Guest | Server General | Actions | Directory | pBX Rates
PMS Profie CNX Profile PMS VIP code CNXVIP code] ( 1] 17
. \ I [[[ | Serdacions Action  CHKI DEd | €A
2 Checkin General  Rates  Destinations
Update guest Data  [.cHKl> Rates
<Portuguese> PT 3 3 Room Move <room> Hit< /toom> Gansial @ Edt o Savess |
<account> fighi</account>
<French> FR 4 4 SetDND <name) Hinfl</name) Name  [Genera
Clear DND <sumame> BSB</sumamer
<German> GE Set wait Message <language> #L#< Janguage> Type of meter
Cltakan> T Cloar wal M <vipcode> #VH< /vipcode>
c lear wal Message < datein: Y- yypymmddii< /datein
o 5 F et Wake Lp <dateout> Hy yyymmaddii< /dateouty
SpanEe Clear Wake Up mmdf:mﬁ?“ﬂ!d"’ Meter pulse unit cost 1,0000000
<Chinese> CH Meszage to guast : :’c‘g::mirww ]
Checkout :
fi t R
Default language I:l Detault profile Default VIP state esponse Dok o st cakculaion [sec) 7
Record result Execute DK codes [codel:cods2) 0 —
Float format -
Code e Retry codes [codel code2) 34
Decimals 2 v L
Description  description
Separator []

B Cancel




Connection to PMS system- Configuration

Connection with PMS system
Through pmslink monitor:
* Select the hotel PMS system
e Configuration of the connection

& Links — X

| ; | & MNew PMS — ¥
Devices | |
- | PS5
@ Device D Group
. : | Device
| o Avantia PMS Adapter atantia_pmsada... 0 | ' | Medalion PMS (Sulous], PEX inteface (TCPIP]
f ASSA Mobile access app assaapp 0 | ME\:,;;MS Heuek menase
« & Grandstream PBX grandstream 0 ‘ | Mostel PMS, Infoiles
{ ! | Dfihatel Cloud PMS
| On [Hilkon), TCRIP
| Opera PM5 [Oracle), PB< interface [TCPIP - AS232)
@ [ Opera PMS [Oracle), RS OUT interface [TCPIP - R5232) I
Opera PM5 [Oracle), TY interface [TCPIP - R
| Opera PMS [Oracle], WIF| interface [TCPIP - RS232]
PMS links | | Othella PMS [Millerium Software), PEX interface [TCPIP)
Obie Gk e (TCRIDY
; @ PMS link D Giroup / | Desoription
] ]
# Opera PMS [Oracle), PBX interface... operapbs 0 ] | Connection with Opera PMS and Hozpitality Suite8, T interface through TCPIF or
I |RS232
€ |
i Motes »>
[ @ | | Mame |Upera PMS [Oracle). TV interface [TCPIP - R5232)
| o

Apply LCancel




Connection to PMS system- Configuration

Connection to PMS system

When the PMS system to be connected is selected, the connection to the system is configured:

S FIAS pmslink setup : Opera PMS (Oracle), PBX interface (TCPIP - RS232) - X

Description | Connection I Settings I Advanced

|
| [Connect ion PHSLINK - Oracle Opera PHS / Hospitality Suited, PBX interface

Certif ied Protocol: FIAS ver. 2.0.4, IFC ninimun version Build 7,40 (15) | & FIAS pmslink setup : Opera PMS [Oracle), PBX interface (TCPIP - R5232) - X
Dracle Opera PHS settings required: [ Description | Connecton | Settings | Advanced
| FC Hane: THS L/F CHAR COMEXION PHS -
Part no: 5001-258 |
Tupe: THS/TF | |
| FKT Logo: CHX - - —
Connection to Oracle Gpera PHS nade through TEP/IP or RS232 Fias sarver address <address> | & FIAS pmslink setup : Opera PMS (Oracle), PBX interface (TCPIP - RS232) - X
FIAS server_port .5020 ] Frequency [minutes, 5-60) 10 l Descliptinnl C o ‘ Settings l Advanced‘
Data to receive
Hotel ID ‘hnlel ‘
- Checkin COM port coM1 - LE timeout (minutes)
- Guest change
-~ Checkout Baud rate 4300 - Active records Foom Status translation
- Roon Have L Command ACK. timeout [sec) 3
| gak; UL Data bits 8 - I e (eec] N = Elp‘arges zsxh Device code FIAS code Internet profile special ID
~ Bar/unbar voon weoul arges Minibar
| Parity Ninguna - _ Charges TV 1 Internet profiles [:l
| Data to send AT 0 Charges Intemet <Dity/Occupied> 2
"""""" i [ [l inecus E— LT -
- Post tpurch ) LA e 0 ngg: ::n:i‘ie request <Clean/Vacant> 3 Database Synchranization
| 'ost (purchase itens Flow control Software '] ‘Wait LA start timeout (sec) [20 | Bill request - - - -
- Housekeeping : E heckout " <Clean/Occupied> 4 o R
||~ Hessage uaiting Xon (ASCII) 17 Wait LS on connect timeout {sec) = S:?’n;:i:u:c LR reques! | W s S FIAS pmslink setup : Opera PMS (Oracle), PBX interface {TCPIP - RS232) X
- OMD <Inspected/Vacant> =
| olf (ASCII) 9] M Clear wakeup s : Desciption | Connection | Settings | agvanced
| M Execute wakeup <Inspected/Occupied> 6 | = =
| lLink records description RX buffer 32768 M Fail wakeup 1™ cortt | Pevenced seting
T TX butfer _luz'ﬂ ] Guest messages Version Intesace name e
LR {RIGLiFLRNGNGFGRBDGL GYG #GSSFADA1AZA3A4ASAGR A :
6 i Link Records

Send commands to specific devices

Booking | Occupation [compatibility)

Message DEYICEs [D1:D2). *"NONE* NO send

Expected

Cancel

Update

Move
[Checkin |

Check Out

Cancel |




System logs

The char pmslink system generates logs of all managed connections.

pmslink communications log:

& PMS link 1.8.2.292 - monitor 1.4.3.181 - o X

@i €1k In pmslink Monitor, events on inter-device communications are detailed.
[[] 612 (10) [ Stated |

Sender
€ 03:30:435 LINK buffer_delete [ID 1) & i itchworhdatahbuffer_switchwos_crix dat
€3 09:55:48:0. LINK SERVICE RESET REQUEST FROM Opera PMS (Oracle), PBX interface [TCPIP - RS232)
€ 0355482 PMS link Reset iequest: call service restart h | . d . | f' | h d d f' | h | . k
T The log is stored in log files. These are standard text files. The pmslin
€ 0955484, SERVICE Service stop
@ 035548:4. SERVICE Service thread terminate: . .
P 0955465 . LINK Finalize Opera PMS (Oracle], PEX interface [TCPIP - RG232) t I b f d t
P 0355486 LINK Destioy Dpera PMS (Dracle], PEX interface TCPIP - RS232) COI I I l I l U n |Ca IO nS Og Ca n e OU n a
P 0355489 LINK Finalize: Sangoma Switchbos phy
P 0955437, LINK Destop Sangoma Switchbox ph
€ 0956588, LINK Send START (1D 0] to Sangoma Switchbox pbx > (DT_BOOKING: 16/09/2022 - 09:95:58.crw: id: [
03565530, LINK Send END ID 0) SKIP from Sangoma Switchbox phx[ kip raquest SKIP_PROCESS : IDT_BOOKIM
€ 0956590, LINK buffer_delete (1D 0] e b r_switchvas_cris dat . . .
€3 10.0057.3. PMSLINK Service STOP - ) I k t I .
pmslink communications log:
€ 10:0207.7... LINK Send START (1D 0) to Arantia IPTY > IDT_BOOKING: 16/09/2022 - 10:01:07 cnx: _id: 0,address: i
@ 10:0207:9.. LINK Send END (ID 0) SKIP from Arantia IPTY (“Skip request: 24: 16/09/2022 - 10:01:07crw: id: 0,addre . . . . .
1002079 LINK buffer_delete 1D 0] ¢\ charwintutlehprslink\link\arartia_iptv\datatbulfer_siantis_ipt_crwdat | C : C a rWl n utl e pl ' |S | n t ra Ce p|’ I ls | n

pmslink devices log:

Thore_assamp 20220627 bt Bl de notes

frchivo Ediicn Fomao Yor Ayode
89:48:41:986 1 |process CREATE RESERVATION A

i R Integrate evice logs (PMS, IPTV, PBX, Hotspot
Sk e R S | H
? ’ ’ )

re:saazcmerlimrpciiant: seesT: EXTAN JEAS: suchor
87> [HTTPclient: REQUEST: GO\ s

g
{ y B 248, cor ommonAccess”: [ in Chapne: 258 con”, " commonAccess”: (]} Y . . . . o
»me 5 emu- “263@e.con”, "comonAcces: P ) 31 % -06-17", " .
T S \charwin\utile\pmslink\link\<PMS/System-equipment>\trace
08:48:42. m\«mmhm REQUEST response: CODE: 202 Acce;

08:48:42:491 | < [HTTPclient: REQUEST response: MEADERS: WITP/1. 1 202 Acceptedwlleniowdste: Naﬂ 27 Jun 2022 96:48:42 GMTEIIRW108Content-

Type: spplication/vnd.assasbloy.nobile-access.operator-4.0+3sone1: ength: 113
CORTrol: no-cached13HH10MCCess-Control-Expose-Headers: Locationdl3welonslineion

©8:48:42:492 | < [HTTPc1ient: REQUEST response: DATA: {"10cation”:®/oparator/result/G1688a6f-5797-4250-b932-2367a3933054°, "of f5at"
{“value":108, "unit": "NILLISECONDS"}}

08:48:42:492 (1 |HTTPelient: CLOSE

0:48:43:484|1|ASSA GET RESULT

08:48:43:484 I |WTTPclient: REQUEST: UAL: https://hospitality-nobile-s bloy. con/ 1

2067e3933054

©6:48:43:484| T [HTTPCliont: REQUEST: PARANS

©8:48:43:484 | [HTTPclient: REQUEST: METHOD: GET

T ' The use of these logs facilitates the detection of incidents, and the reporting of incidents should

98:45:43:485 > [NTTPc11ent: REQUEST: EXECUTE
98:48:43:675 |T|HTTPclient: OPEM
8:48:43:731 | < |HTTPClient: REQUEST response: CODE

R R s e S be made to the technical support of char: https://charpmslink.com/helpdesk/

no-cache, no-transfornk13enlewary: Accept- EncosinesioeeiomnIwiss
98:48:43:731|< [HTTPClient: REQUEST response: DATA: {"status®:“INVALID-DATE","response” :{"message”
08:48:43:732| |HTTPelient: CLOSE
©8:28:43:732|T|ASSA GET RESULT - RESULT: 0K

08:48:43:732 € |process CREATE RESERVATION ERROR: MULL reserv

%)

08:48:43:732 € |process CREATE RESERVATION ERROR: DATA_ERROR - {"ststus”:"INVALID-DATE","response”:{“message™:""

98:48:43:738 1> [SEND ALEAT : "D" "Javier. querolachar.s” “ERROR .mn  cresting reservation nssw “ERAOR when creating reservetion

155597 for room 163" “c:\charwin\utile\paslink\1ink\ enx 2ink\Link\assaapp e\

88:43:43:738 |7 |BOOKING PROCESS RESULT: DATA_ERROR v
st el 0% Widows(CRF TS

All log files are stored for 30 days.



https://charpmslink.com/helpdesk/

Specifications of systems / equipment to be integrated

Specific documentation

For each type of system to be connected to pmslink there is specific documentation detailing the scope
of the integration and how to configure each device:

= Specifications on device to be connected(PBX, IPTV, Hotspot, Key Access Systems, etc.)
= Device configuration

=  Connection to PMS system
= Configuration of the PMS device

= |nterpretation of logs of connected systems.
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