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Introduction

This is a reference manual to describe the interface provided between an AMX NetLinx system and multiple AMX Moderox Touch Panels. 
Overview

The UI and Chat module translates between the standard interface described below and the AMX Communication Module protocol. It parses the buffer for responses from the Communication Module, sends commands to control the Chat Module, and receives Strings from the module.  The User Interface (UI) Include file provided uses the standard interface described below and parses the command responses for feedback.

The following diagram gives a graphical view of the interface between the interface code and the Chat Module.


A UI Include and a touch panel file are provided in the module package.  These are not intended to cover every possible application, but can be expanded as needed by a dealer to meet the requirements of a particular installation.  

Implementation

To interface to the Chat Module, the programmer must perform the following steps:

1. Define the device IDs for all the Chat Panels that will be controlled. 
2. Touch panel files included are MXT-1900-Landscape-VideoSIP.TP4 and 

      MXT-2000-Landscape-VideoSIP.TP4.

An example of how to do this is shown below.

(***********************************************************)

(*          DEVICE NUMBER DEFINITIONS GO BELOW             *)

(***********************************************************)

DEFINE_DEVICE

//Communication Modules

dvTP1 


= 10001:1:0  
// Kitchen TP
dvTP2 


= 10002:1:0
// Dining Room TP

dvTP3 


= 10003:1:0
// Family Room TP

dvTP4 


= 10004:1:0
// Master Bedroom TP

…

//Virtual Device for Commands
dvChat 

= 33001:1:0
(***********************************************************)

(*               CONSTANT DEFINITIONS GO BELOW             *)

(***********************************************************)

DEFINE_CONSTANT

//the following variables must be populated according to the devices defined above. Some of these are defined in the UI Include file.
//Total number of Panels in the Chat system
NUMBER_OF_PANELS = 10  
(***********************************************************)

(*               VARIABLE DEFINITIONS GO BELOW             *)

(***********************************************************)
DEFINE_VARIABLE

//Variable passed to the Chat module

VOLATILE INTEGER nNumberOfPanels = NUMBER_OF_PANELS
VOLATILE DEV dvPanels[]= {dvTP1, dvTP2, .. dvTP7}

//Addresses of the Video Window buttons for the local camera and far end camera for Chat

VOLATILE INTEGER nLocalCamWindow    = 5






VOLATILE INTEGER nFarEndCamWindow = 6
(***********************************************************)

(*                STARTUP CODE GOES BELOW                  *)

(***********************************************************)

DEFINE_START

//Define Module

DEFINE_MODULE 'ModeroX_Video_Chat' modVidChat01(vdvChatPipe, dvPanels, nNumberOfPanels, nLocalCamWindow, nFarEndCamWindow)
Channels

The Channels used on the Virtual Device will vary based on the number of panels defined in the system. There is an OFFSET for Online, Video TX, Video RX, Audio TX and Audio RX to add to each panel index in the array of panels. These are Feedback channels only and no pulsing or controlling of these channels should be expected to do anything.
Online Offset = 0 - - - Example - Channels 1 to 10 will turn on when panels 1 to 10 come online.

Video TX Offset = 50 - - - Example - Channel 53 will turn on if the 3rd Panel is transmitting Video. 
VideoRX Offset = 100 - - - Example - Channel 102 will turn on if the 2nd Panel is receiving Video. 
AudioTX Offset = 150 - - - Example - Channel 154 will turn on if the 4th Panel is transmitting Audio. 
AudioRX Offset = 200 - - - Example - Channel 201 will turn on if the 21st Panel is receiving Audio.
These Channels can be used for feedback as well as confirming which panels are actively involved in Audio or Video/Audio Chats. Many methods of choosing who to connect to are available and some examples are in the UI Include file. Modify it to suit your needs.
Command Control & Feedback
The UI module controls the Intercom Panels via command events (Netlinx command send_command). The commands supported by the DUMMY device are listed below.

	Command
	Description

	DEBUG-<value>
	Enables and disables the log messages displayed in the telnet session.  Command must be sent to Virtual device.
Note: At startup, the default state is off.

<value> : 0 = OFF
          1 = ERROR

          2 = STATUS
          3 = EVENTS
          4 = ALL
SEND_COMMAND Panel,”’DEBUG-1’”

	DEBUG?
	Query for the current state of the debug log messages.

SEND_COMMAND Panel,”’DEBUG?’”


Table 1 – Send Command Definitions
Chat Control & Feedback
The following table lists and describes Chat commands that are sent to the Virtual Device.

	Command
	Description

	AUDIOCHAT-
Provides an Audio Chat between 2 Panels in the panel array.


	Syntax:

AUDIOCHAT-,<1st Panel Index>,<2nd Panel Index>
Example:

AUDIOCHAT-3,5

This is the 3rd and 5th panel in the array dvPanels.


	AUDIO-
Provides an Audio Transmit from one Panel to another in the panel array and puts the second panel in receive.
	Syntax:

AUDIO-,<1st Panel Index>,<2nd Panel Index>

Example:

AUDIO-1,2
This is the 1st and 2nd panel in the array dvPanels.
NOTE! The 1st panel will not hear the 2nd panel


	CHAT-
Provides a Video/Audio Chat between 2 Panels in the panel array 
	Syntax:

CHAT-,<1st Panel Index>,<2nd Panel Index>

Example:

CHAT-1,3

This is the 1st and 3rd panel in the array dvPanels.



	VIDEO?

	Query for the Video connections to and from a panel

Syntax:

VIDEO? <Panel Index>
Example:

VIDEO?3
Returns 1 or more strings based on any Video connections between the queried panel and others

Example:

VIDEO=3,1       3rd panel is transmitting to panel 1
VIDEO=1,3       3rd panel is receiving from panel 1


	VIDEO-
Provides a Video Transmit from one Panel to another in the panel array and puts the second panel in receive.
	Syntax:

VIDEO-,<1st Panel Index>,<2nd Panel Index>

Example:

VIDEO-1,2

This is the 1st and 2nd panel in the array dvPanels.
NOTE! The 1st panel will not see the 2nd panel


	HANGUP-
Ends any Video/Audio Chat between 2 Panels in the panel array 
	Syntax:

HANGUP-,<1st Panel Index>,<2nd Panel Index>

Example:

HANGUP-1,3

This is the 1st and 3rd panel in the array dvPanels.




Functionality of The Video System in ModeroX Panels
· The following commands are used in the module for configuring a Chat session: ^VCS, ^VCE, ^SDM (optionally if not set in the panel page). The existing AMX intercom commands ^ICS, ^ICM, and ^ICE are used in the module for audio. These are handled in the Chat module but can also be sent manually.
· Please note that the Video Window for the Local Cam must be present and viewable on the Touch Panel prior to requesting a Video Chat. The Camera in the Panel must also be enabled and be viewed on the local panel prior to the sending of the video to the far end panel. This is handled in the UI Include but should you write your own you should use the Custom Event (ID 768, flag= 1, Text=cam://local) to make sure the ^VCS command can be sent from the module.
· The camera preview must remain on-screen for the duration of the video session. It can be stopped and taken down (^SDM-x,y,none) after issuing the ^VCE command.

· Users should refrain from scrolling in sub-pages since the camera will temporarily shut down. If you must, it is suggested that the preview window and the remote window are on the same sub-page to avoid any decoder getting shut down due to scrolling/anchor positioning, etc... 
· Videocom (especially with Bluetooth headsets) is extremely CPU intensive. To ensure a quality videocom experience, dedicate the screen to the conference and avoid busy pages. 
· Videocom, in particular the remote feed, is considered a streaming video window. There can be one, and only one, video window active at any given time. 
· Audio and video are completely separate streams and should be treated as such. Each one can enabled or disabled at any time in any direction. You can feasibly go from a 'video-baby-monitor' to a full-blown 2-way chat quickly. Video can be added to any audio session
· Much like audio, video can be broadcast to multiple panels over a multicast address. Unfortunately, without a powerful media combiner, an n-way video conference is not possible. You could however have Panel1Video->Panel2 Panel2Video->Panel3 Panel3Video->Panel1. This is a rather odd thing to do, but illustrates that any given video receiver does not necessarily have to reciprocate back to the source. 
· Much like audio, video traffic is NOT encrypted or secured in any way. Standard h.264 data is transmitted and received. If security is required, then some other encapsulation or isolation of the physical network is required. 
· The source port for video is random. Firewalls should concentrate on the destination port (user specified via the ^VCS command) and ignore the source port. Video traffic is sent as RTP/UDP (same as audio) to the user selected destination port. The Module uses Port 9000 for video.
· The preview window and remote feed windows cannot overlap. They should be separated by a minimum of 8 pixels (16 pixels on ModeroX 19/20) due to physical location on the screen and data alignment issues in the decoder and display or some overlap/overscan may occur. 
· Videocom traffic is transmitted over UDP. 
· The system generally ensures that only one video window is playing at a time. However, if multiple sources are sending to the panel at the same time, the system cannot always isolate the correct stream. It's best to make sure that a stream has been stopped (^SDM-x,y,none) prior to starting a new stream in the same button/state/window. 
· The system communicates video changes/updates via the custom event ID 768: 
· Flags: StreamStart(1), StreamStop(2), StreamWarning(4), StreamError(8) 
· Field1: Count 
· Field2: Address port 
· Field3: Address code 
· Text: URL of stream 
· Bluetooth headset push buttons are communicated via custom event 790 
· Flags: Accept(1), Reject/Hangup(2), Redial(4) 
· Field1 = Field2 = Field3 = 0 
· Text: Empty 
Manual Operation of the Video System
The simplest videoconferencing (video only, non-portable) setup: 
· 2 panels, each with a Videocom page. 
· The Videocom page consists of 2 video fill windows, and 2 buttons (enable, disable) 
· Window 1: 160x120 streaming source: cam://local 
· Window 2: 640x480 streaming source rtp://0.0.0.0:1234 
· 'enable' video button 
· Set CommandOutput to '^VCS-other.panel.ip.address,1234' 
· 'disable' video button 
· Set CommandOutput to '^VCE' 
Ideally, the 2 buttons would be tied to channel command to perform the above actions in a more portable manner. 
Troubleshooting
A logging mechanism has been implemented to provide enhanced debugging capabilities.  In the Command Control section of this document a process for setting the debug level has been described.
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