GPAC support for UPnP

1. Foreword
UPnP support in GPAC is done through modules. There are two ways of using UPnP in GPAC.
· without scripting: the UPnP stack takes control over the player and will change the scene to be displayed and manage UPnP state variables and actions,

· with scripting: a UPnP object is defined in the global script scope. The script is then in charge of handling the UPnP communications.
UPnP in GPAC can be divided in two categories:

· UPnP DLNA tools: media renderer, media server and AV control point
· UPnP Generic: tools to control and create UPnP devices regardless of the service semantics. 
2. UPnP configuration

UPnP support is configured through the GPAC configuration file, in the section [UPnP]. 
	Key Name
	Possible values
	Default
	Semantics

	Enabled
	yes | no
	No
	Specifies if UPnP is enabled



	SaveUUIDs
	yes | no
	No
	Specifies if UUIDs of MediaRenderer and MediaServer generated by the stack should be saved in the configuration file for later re-use

	MediaRendererEnabled
	yes | no
	Yes
	Specifies if  the DLNA media renderer is enabled

	MediaRendererName
	String
	“GPAC @ hostname”
	Friendly name of the media renderer

	MediaRendererPort
	Integer
	0
	Specifies the UPnP port of the media renderer. If default port is used, the UPnP stack will pick a port

	MediaRendererUUID
	String
	None
	Specifies the UUID of the media renderer. If no UUID is set, the UPnP stack will generate one

	MediaServerEnabled
	yes | no
	Yes
	Specifies if the media server is enabled

	MediaServerName
	String
	“GPAC @ hostname”
	Friendly name of the media server

	MediaServerPort
	Integer
	0
	Specifies the UPnP port of the media server. If default port is used, the UPnP stack will pick a port

	MediaServerUUID
	String
	None
	Specifies the UUID of the media server. If no UUID is set, the UPnP stack will generate one

	MediaServerRoot
	String
	‘all:/’
	Specifies the root directories of the media server. The value is formatted as a semi-colon separated list of name:path values

	AVCPEnabled
	yes | no
	Yes
	Specifies if the UPnP AV control point is enabled. This control point handles both media renderers and servers

	IgnoreCreatedDevices
	yes | no
	Yes
	Specifies if devices created by the running instance of GPAC are visible from the 

control point of this running instance

	GenericControllerEnabled
	yes | no
	No
	Specifies if UPnP controller for generic devices is enabled.

	AllowedDevicesIP
	IP addresses
	empty
	Only accept devices coming from the listed (semi-colon separated) IP addresses


3. UPnP object

The UPnP javascript object provides the interface to the UPnP tools in GPAC.

IDL Interface
Interface UPNPMANAGER {

readOnly Boolean MediaRendererEnabled; 

readOnly Boolean MediaServerEnabled;
readOnly Boolean MediaControlEnabled;
readOnly integer MediaServersCount;

readOnly integer MediaRenderersCount;

void BindRenderer(void) 

MediaServer GetMediaServer(int i);

MediaRenderer GetMediaRenderer(int i);

void SetCurrentURL(string url);

void SetDuration(Double time_in_sec);

string ShareResource(string resource_path);

UPnPDevice GetDevice(integer idx);

UPnPService FindService(string service_urn);

UPnPHostDevice CreateDevice(string ID, string Name); 

Void DeleteDevice(UPnPHostDevice);

virtual void onMediaRendererAdd(string name, 
string UUID, 
Boolean is_add);

virtual void onMediaServerAdd(string name,
string UUID,
Boolean is_add);

virtual void onMediaConnect(string url, string host);
virtual void onMediaStop(string host);
virtual void onMediaPlay(string host);
virtual void onMediaPause(string host);
virtual void onSeek(double time_in_sec, string host);
virtual void onDevice
Add(UPnPDevice device, Boolean is_add);

};

Semantics
MediaRendererEnabled
Indicates if GPAC acts as a MediaRenderer

MediaServerEnabled
Indicates if GPAC acts as a MediaServer

MediaControlEnabled
Indicates if GPAC acts as an AV MediaControl (Control Point) for renderers and servers

MediaServersCount
Number of media servers available on the network

MediaRenderersCount
Number of media renderers available on the network

DevicesCount

Number of generic UPnP devices available on the network

BindRenderer(void)
Bind the local media renderer to the UPnP object. Once bound, all calls from the media renderer will be redirected to the UPnP object. If not bound, the media renderer will directly call GPAC terminal (as in unscripted mode).
MediaServer GetMediaServer(integer idx)
Returns the idx (0-based) media server
MediaRenderer GetMediaRenderer(integer idx)
Returns the idx (0-based) media renderer

void SetCurrentURL(string url)
Sets the current URL for the Media Renderer. This allows informing the network about what is being played when the user opens a non-UPnP resource.
void SetDuration(number time_in_sec)
Sets the duration of the current URL for the Media Renderer

string ShareResource(string resource_path, string IPAddress)

Adds the specified local resource to the media server and returns the URI by witch other device can access this resource. IPAddress is an optional parameter indicating the address of the remote entity to access the resource. This is used to select the right IP network when the media server has several IP interfaces.
UPnPDevice GetDevice(integer idx)

Gets the idx (0-based) UPnP device.
UPnPService FindService(string service_urn)
Finds a service by its service URN. Returns null if no service is found.
void onMediaRendererAdd(string name, string UUID, Boolean is_add)
Indicates a new renderer has been discovered or has disappeared.

@name: friendly name of the renderer

@UUID: UUID of the renderer

@is_add: if true, a new renderer has appeared, otherwise the renderer has disappeared from the network

void onMediaConnect(string url, string host)
callback indicating the current url to play  

@url: the URL to play
@host: the IP address of the control point from which the request originates
void onMediaStop(string host)

callback indicating content should be stopped

@host: the IP address of the control point from which the request originates
void onMediaPlay(string host)
callback indicating content should be played (eg after a pause)

@host: the IP address of the control point from which the request originates
void onMediaPause(string host)
callback indicating content should be paused

@host: the IP address of the control point from which the request originates
void onSeek(double time_in_sec, string host)
callback indicating content should be seeked to the specified time
@time_in_sec: request seek time
@host: the IP address of the control point from which the request originates
void onDeviceAdd(UPnPDevice device, Boolean is_add);


Indicates a new device has been discovered or has disappeared. This function us only called if the GenericControllerEnabled option is set to yes.

4. MediaServer object

The MediaServer object holds the information related to a given UPnP media server. The class name of this object is "UPNPDEVICE"  
IDL Interface

Interface MediaServer {

readOnly string Name;

readOnly string UUID;

readOnly integer FilesCount;

void Browse(string objectID, string filter);

boolean HasParentDirectory();
FileInfo GetFile(integer i);

String GetFileURI(integer i);

};

Semantics

Name 
Friendly name of the UPnP server 

UUID 
UUID of the UPnP server

FilesCount 

Number of files seen in the last Browse() request

void Browse(string objectID, string filter)
Gets the list of files in the objectID directory, using the specified filter.

Boolean HasParentDirectory ()
Indicates if the last Browse() request has a parent directory or was on the root.

FileInfo GetFile(integer idx)
Gets the idx (0-based) file from the last browse request on this server.

The FileInfo object holds the information related to a given file on a UPnP media server. The object has no associated class.
IDL Interface

Interface FileInfo {

readOnly string ObjectID;

readOnly string ParentID;

readOnly string Name;

readOnly boolean Directory;

readOnly string ResourceURI;

};

Semantics

ObjectID 
identifier of the object (UPnP path)

ParentID 
identifier of the object's parent (UPnP parent path)

Name 
readable name of the object 

Directory 

true if the item is a directory

ResourceURI 

the URI by witch other device can access this file
5. MediaRenderer object

The MediaRenderer object holds the information related to a given UPnP media renderer. The class name of this object is "UPNPDEVICE"  

IDL Interface

Interface MediaRenderer {

readOnly boolean Name;

readOnly string UUID;

void Open(FileInfo File, MediaServer server);

void Play();

void Pause();

void Stop();

};

Semantics

Name 
friendly name of the UPnP renderer 

UUID 
UUID of the UPnP renderer

void Open(Object File, Object server)
opens a given file on a given server. If server is not specified, the local media server is used

void Play()
sends a play request

void Pause()
sends a pause request

void Stop()
sends a stop request

6. UPnP Generic Device
The UPnP generic device allows manipulating UPnP devices available on the network regardless of the semantics of the services provided by the device. 
IDL Interface

Interface UPnPDevice {


readOnly string Name;


readOnly string UUID;


readOnly string PresentationURL;

readOnly int ServicesCount;

UPnPService FindService(string UUID);

UPnPService GetService(int index);
};

Semantics

Name
Friendly name of the UPnP device
UUID

UUID of the UPnP device

PresentationURL

Presentation URL associated with the UPnP device
ServicesCount
Number of services associated with the UPnP device
UPnPService FindService(string UUID)

Locates a service by UUID in the device, returns null if not found.

UPnPService GetService(int index)

Locates a service by index in the device, returns null if not found.
7. UPnP Generic Service

The UPnP generic service allows manipulating UPnP service regardless of their semantics. 

IDL Interface

Interface UPnPService {


readOnly string Name;

readOnly string Type;

readOnly string Hostname;

String GetSCPD() ;
void SetStateVariableListener(callback);

void SetStateVariableListener(function callback, string variableName);

Boolean HasStateVariable(string variableName);


Boolean HasAction(string actionName);


Boolean HasAction(string actionName, string parameterName);


void CallAction(string actionName, Array params);


void SetActionArgumentListener(string action_name, string arg_name, function callback);
};

Semantics
Name

Name of the service (usually URN-like).
Type
Type of the service (URN).
GetSCPD()
Returns the SCPD description in XML format.

SetStateVariableListener(function callback)
Set a global listener on all state variables.

SetStateVariableListener(function callback, string variableName)

Set a listener on the specified state variable.

HasStateVariable(string variableName)

Returns true if the specified state variable exists in the service.

HasAction(string actionName)

Returns true if the action exists in the service.
HasAction(string actionName, string parameterName)
Returns true if the action parameter exists in the service.

CallAction(string actionName, Array params)
Calls the specified action with the given list of parameters.

void SetActionArgumentListener(string action_name, string arg_name, function callback)

Sets a listener on a specific action parameter.

8. UPnP Host Device

The UPnP host device allow for creating UPnP device through scripting. 

IDL Interface

Interface UPnPHostDevice{


readOnly string Name;

readOnly string ID;

readOnly string UUID;

readOnly string PresentationURL;

readOnly string ModelDescription;

readOnly string ModelURL;

readOnly string ModelNumber;

readOnly string ModelName;

void SetupService (string name, string type, string id, string scpd);

void Start();
void Stop();
virtual void Run() ;
virtual void OnAction () ;
};

Semantics
Name

Friendly name of the device (usually URN-like).
ID
Type of the device (URN).
UUID
UUID of the device.
PresentationURL, ModelDescription, ModelURL, ModelNumber, ModelName

Optional metadata about the device.
UPnPHostService SetupService (string name, string type, string id, string scpd)

Creates a new service for the device. A service is identified by its name, its type (URN), its ID (URN) and the XML description of the service in SCPD format..
void Start()

Starts the device - it will announce itself on the network and start processing messages.

void Stop()

Stops the device - it will remove itself on the network and stop processing messages.

virtual void Run()


Callback procedure for the device. The Run function will be called roughly every 200 ms. This is typically used to handle state variable eventing in a service.
virtual void OnAction (UPnPAction action)

Callback for handling Action requests.

9. UPnP Host Service

The UPnP host service allows for manipulating UPnP services created through scripting. 

IDL Interface

Interface UPnPHostService{


void SetStateVariable(string name, string value);
} ;

Semantics
void SetStateVariable(string name, string value)

Modifies the value of a state variable of this service. 

10. UPnP Action

The UPnP action allows for handling action requests and replies for host services.

IDL Interface

Interface UPnPAction {


string Name ;


UPnPHostService service ;


string GetArgument(string argName);


string SendReply(Array args);

} ;

Semantics
Name

Action name

service

Service this action belongs to

String GetArgument(string argName)

Gets the value of a given argument of the action

String SendReply(Array args)

Sends the reply to an action. The array parameter can be omitted if no reply parameters are needed. Otherwise, the Array shall contain an even number of strings, where the even ones are the parameter name and the odd one the parameter value.

11. Examples

11.1. Discovering all upnp devices and services

UPnP.onDeviceAdd = function(device, is_add)

{

 alert('UPnP device ' + (is_add ? 'added' : 'removed'));

 if (is_add) {

  alert(' UPnP device Name ' + device.Name + ' - UUID: ' + device.UUID);

  alert(' UPnP device Nb Services: ' + device.ServicesCount);

  var i=0;

  while (i<device.ServicesCount) {

  var service = device.GetService(i);

  alert('  UPnP Service #' + (i+1) + ' Name: ' + service.Name + ' type: ' + service.Type + ' Host: ' + service.Hostname);

  alert('  UPnP Service #' + (i+1) + ' SCPD XML: ' + service.GetSCPD());

  i+=1;

  }   

 }

}
11.2. Creating a new UPnP device and service
var device = UPnP.CreateDevice("urn:imt:tpt:gmm:test-device:1", "Some wonderfull device");

test_scpd = '<scpd xmlns="urn:schemas-upnp-org:service-1-0"><specVersion><major>1</major><minor>0</minor></specVersion><actionList><action><name>startService</name><argumentList></argumentList></action></actionList><serviceStateTable><stateVariable><name>testVar</name><dataType>string</dataType></stateVariable></serviceStateTable></scpd>';

device.SetupService("SuperTest service", "urn:imt:tpt:gmm:test-service:1",

            "urn:imt:tpt:gmm:test-service:1.001", test_scpd);

device.OnAction = function(action) {
}

device.Start();
