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1. Introduction

By its nature, SOAP and any APIs constructed using SOAP, assume a reader with some level of technical competence in programming and in particular web programming.  The SOAP API provided by the MUSE Platform fundamentally consists of a library of methods available to the programmer to leverage the services offered by the Platform.  In addition to affecting the services, the platform also bills for all services and maintains extensive detail records of all services employed.  Though the MUSE Platform is offered as a free community service, there remain strict accounting procedures in place.  Accounting is based on a credit system and the value of services is prescribed by the administrators of each service offered.

In order to become an application developer that leverages the services of the MUSE Platform, it is first necessary to self-register on the MUSE website.  Registration is free.  As part of the registration procedure and username/password pair will be established for your account.  This username/password pair will enable you to login to the developer web site
.  However, that same username/password pair will be required in order to access the services offered by the SOAP API.  Almost every method available thru the SOAP first requires and authentication process.  The types of services available to the SOAP programmer include the following:
· Bi-directional text messaging

· Bi-directional MMS messaging

· Inbound Voice XML 2.1 support

· Transcoding of images and videos for downloading and rendering on all mobile devices on all carriers

· Location determination to access the location of a mobile device

2. Accessing the SOAP API

The first step in leveraging the SOAP API is to use the language of your choice on the machine of your choice to access those services.  The URI for the WSDL associated with the service is defined as: http://developers.mobilemuse.ca/webservices/quickmobile.wsdl.  Using PHP as an example, the following code snippet should connect you to the MUSE Platform SOAP Server:

$soapserver = “http://developers.mobilemuse.ca/webservices/quickmobile.wsdl”;

try {


$client = new SoapClient($soapserver);

} catch (Exception $e){


die(“Failed to connect to MUSE Platform (“ . $e->getMessage() . “)”);

}
Once your SOAP session has been established, you are now free to access the methods available thru that service.
3. Using the SOAP Services

The general paradigm for all the SOAP services is to always throw an exception in the case of an error situation.  Therefore the usual manner in which you will invoke the services is surround the invocation in your language’s exception handling framework.  If an exception is not thrown, then your service will have succeeded and sometimes result information is returned.

3.1. Authentication
Users of the SOAP API must be a registered user of the MUSE Platform.  Registration is free.  However, there are typically costs associated with all services as exposed by the SOAP API.  Therefore each registered user has an account of credits from which the costs of each service are debited.  Costs are expressed in virtual units known as ‘credits’.  You can always top up your account by requesting more credits from the MUSE Platform administrator.
Before any service can be affected, the SOAP API requires the programmer to authenticate itself with the interface.  The result of this authentication process will be an obfuscated token value.  Virtually all SOAP methods except for the authentication methods require this token value as a parameter.  There are a few things to note about this token value:
1.  For any successful authentication, the returned token value is NOT constant.  In other words, it is entirely conceivable to get a different token value given the same input parameters to the authentication method.

2. The token value has an expiration period.  Specifically if not used in a subsequent SOAP method invocation within one hour, it will expire and the application will have to re-authenticate.  This means applications should NOT simply authenticate once then save the resultant token in a database for further use.

The simplest method of authentication is to use the method ‘userAuthenitcate()’.  This method takes two parameters – specifically the username and password for the user.  Upon successful authentication a structure is returned.  In that structure is a field ‘AuthenticateToken’ which is your assigned authentication token – typically used in all subsequent SOAP methods.  An example usage of this method is as follows (assuming $client contains your SOAP handler for the MUSE Platform WSDL):
$username = “somebody”;

$password = “somepassword”;

try {


$result = $client->userAuthenticate($username,$password);


$token = $result->AuthenticateToken;
} catch (Exception $e){


die(“Failed to authenticate with MUSE Platform (“
 . $e->getMessage() . “)”);

}
A second method of authentication also exists.  The problem with the ‘userAuthenticate()’ method is that it is a requirement that an application know the username/password of each user actually using the application.  This may be satisfactory for some simple applications where that application ALWAYS runs under the credentials of a single user.  However when an application intends to be deployed by several users this can represent a serious security breach.  Specifically Components
 are examples of applications that are intended to be instantiated by multiple users and services invoked according to each users resources.  In this case it is generally unacceptable to have such applications have access to individual user credentials.  In this case the method ‘componentAuthenitcate()’ is the authentication method advocated.  Details about this method are not documented here but can be found in [1].
3.2. Service Points

Under the MUSE Platform, resources are deployed as Service Points and these Service Points are always referenced by name.  MUSE applications typically require Service Points to affect the service they are delivering.  Though any type of service can be represented as Service Point, the simplest mental model to hold that would describe a particular Service Point is one that implements SMS text messaging.  One might for example imagine a Service Point which corresponds to a phone number to which mobile phone users can text content to the application using that Service Point.  The Service Point types currently implemented by the MUSE Platform include the following:
· SMS – useful for both sending and receive text messages

· MMS – useful for both sending and receiving picture or video messages

· LBS – implements a location determination facility for mobile phones

· VOICEXML – implements a VoiceXML 2.1 compliant service that enables mobile users to control an application using their voice through a standard dial up phone number

· TRANSCODE – implements a service that allows multi-media content of any type to be adapted and rendered in real time to any mobile device capable of HTTP download.  Often used as an alternate method to MMS for delivering pictures or videos to mobile users

As a SOAP Developer when your account is created, you will automatically be allocated the following Service Points.

	Service Point Name
	Service Point Type
	Notes

	Dialog SMS
	MMS + SMS
	The phone number associated with this Service Point is 778-552-6873.  Because this is a shared resource, this Service Point will have a discriminator that will allow routing incoming events to the appropriate Service Point

	VoiceXML
	VOICEXML
	The phone number associated with this Service Point is 778-552-6873.  Because this is a shared resource, this Service Point will have a discriminator that will allow routing incoming events to the appropriate Service Point

	Location Query
	LBS
	This Service Point MUST be connected to a Component in order to provide the location determination capabilities

	QMTranscode
	TRANSCODE
	Used to adapt and render multi-media content for any mobile device on any mobile carrier


You will notice that some Service Point types have the notion of a ‘discriminator’.  Discriminators are applied to physical resources and used to route incoming events from those physical resources to the correct Service Point (and presumably then the correct application).  For example, EVERY registered platform user is allocated a Service Point named ‘Dialog SMS’, and by default, that Service Point is connected to the physical resource corresponding to sending and receiving SMS or MMS from the phone number 778-552-6873.  In order for the platform to determine to which Service Point any incoming message belongs to, it must inspect that message and use the concept of a discriminator to route it correctly.
In the case of an inbound SMS message, the first word of the text message is assumed to be the ‘discriminator’.  The platform takes that first word and attempts to match it with all the Service Points sharing that physical interface.  Once found, the message is then delivered to the corresponding Service Point (and presumably the attached application).

By sharing physical resources like this, many users can leverage and amortize the cost of a single physical resource.
However, the MUSE Platform does support dedicated resources to achieve the same functionality.  Using a discriminator is usually quite adequate for developing and testing your application.  Once you are ready to deploy your application, simply request a dedicated resource and your Service Point can be simply reconfigured to correspond to your new physical resource.

Like SMS, MMS is also a shared resource.  The discriminator in this case is the first word of the SUBJECT of the MMS.

VOICEXML Service Points and discriminators are slightly different.  Like SMS and MMS each Service Point must have a unique discriminator.  However rather than that discriminator being simply syntactically unique, such discriminators should be aurally unique as well.  That is because when sharing the same VOICEXML resource, a prompt is issued asking the caller to utter the discriminator to find the matching Service Points.  Therefore discriminators such as ‘ice cream’ versus ‘I scream’ – though syntactically unique, are poor choices for VOICEXML.

Like SMS and MMS, dedicated VOICEXML resources are available for your application.  Simply request a VOICEXML resource and your Service Point can be quickly switched to a dedicated VOICEXML resource.

3.2.1. Finding Your Service Points

Service Points are somewhat artificial constructs in that in and of themselves they don’t consume any physical resources on the MUSE Platform.  Only when connected to an underlying resource would they potentially actually consume any real resources.  Indeed multiple Service Points may be created – all referencing exactly the same underlying physical resource.  The consequence of this is that any particular user may have many different Service Points.

An application may wish to learn what Service Points are available to that application.  The method ‘ListServicePoints()’ will return an array of names referencing all the Service Point attached to the specified user.  For example (assuming $token contains a valid authentication toke and $client a valid SOAP handle):
try {


$sps = $client->ListServicePoints($token);


Print_r($sps);
} catch (Exception $e){


die(“Failed to get list of Service Points (“
 . $e->getMessage() . “)”);

}
This code snippet should print out an indexed array of all the Service Point names.

3.2.2. Determining the Capabilities of a Service Point

Knowing a Service Point’s name tells you nothing about its capabilities.  As mentioned there are currently four different Service Point types.  In addition Service Points have other attributes (depending on their types).  Some of the useful attributes are named as follows:
	Attribute Name
	Attribute Value

	Coverage
	The value is an associative array indicates the countries this Service Point can reach.  Possible array values include CANADA, USA and INTERNATIONAL

	Rates
	The value is an associative array with array indices SEND and RECEIVE.  The values of these entries will be the number of credits each of the associated actions (i.e. SEND/RECEIVE) will cost

	isSMS
	If set, then this Service Point supports SMS delivery

	isMMS
	If set, then this Service Point support MMS delivery

	isVOICEXML
	If set, then this Service Point supports VoiceXML 2.1

	isOutBound
	If set, then this Service Point permits outbound messaging

	isInBound
	If set, then this Service Point permits inbound messaging

	isCallBack
	If set, then this Service Point allows an application to establish a callback handler to process inbound events on the Service Point

	CallBackURL
	The current callback handler for the Service Point

	ThruPut
	A measure of how much traffic the Service Point can accommodate.  For messaging Service Points (i.e. isSMS and isMMS) it indicates how many milliseconds it takes to pass one message thru this Service Point (approximately)

	dialcode
	On Service Points that have a PSTN numbering plan associated with them, this will the that PSTN number.  For SMS and MMS interfaces this may be the short or long code associated with that Service Point.  For VoiceXML, this number will be the phone number of the Service Point

	discriminator
	If a Service Point uses a shared resource, a discriminator is required to route inbound events to the Service Point.  This field is the value of the discriminator associated with this Service points

	discriminators
	This is an array of all the discriminators of all the other Service Points using a shared resource


The following code segment can be used to determine the attributes associated with each Service Point assigned to a given user:

try {


//  Get all my Service Points

$sps = $client->ListServicePoints($token);

//  For each one, dump the attributes associated with it


foreach ($sps as $sp){



$attrs = $client->GetAttributes($token,$sp);



print_r($attrs);


}
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
3.3. Recognizing Events
A number of Service Point types support events.  Specifically the Service Point types SMS, MMS and VOICEXML all support events.  For example an SMS Service Point will have an event when a text message is received on that Service Point.  Similarly and MMS will raise an event when an MMS message is received.  An finally a VOICEXML Service Point will raise an event when an incoming voice call is received.
Events can be caught by your application thru use of the ‘setCallBack()’ method.  Note that not all Service Points support callback handlers.  In fact only those Service Points with the attribute ‘isCallBack’ can establish callback handlers.  Attempting to establish a callback handler on a Service Point that doesn’t have this attribute will result in an exception being thrown by the method.
The key parameter passed to the ‘setCallBack()’ method is the URL within your application that will handle the raised event.  Any valid URL is permissible.  The protocol must be either HTTP or HTTPS however.  The URL can contain valid CGI parameters, anchors and path elements.  When the event is raised on the associated Service Point, this URL will be invoked as and HTTP POST to this URL.
In addition to any CGI parameters your URL may contain, additional parameters are also added by the MUSE Platform to convey the information to your application.  The actual information delivered depends on your Service Point type.

VoiceXML Callback Handlers

If the raised event is in inbound call on a VoiceXML Service Point, then the CGI parameter ‘From’ will be added to your URL to indicate the calling phone number.  The CGI parameter ‘SP’ will be added to indicate the name of the Service Point that raised the event.

3.3.1. SMS Callback Handlers

If the raised event is an inbound SMS message from a Service Point, then the following parameters are added to the application callback URL

	Parameter Name
	Parameter Value

	Type
	‘sms’ indicates this is an SMS message

	From
	The phone number of the author of the inbound message

	Text
	The actual text received in the inbound message

	SP
	The name of the Service Point that received this message


A note is needed on Service Points and discriminators.

Remember that discriminators are used to share resources on the platform.  For SMS messages, this means the first word of the text message is parsed to find any matching discriminators.  Note that when your application’s URL is invoked, THAT DISCRMINATOR WILL HAVE BEEN REMOVED.  For example if your discriminator value is ‘jim’, and the text message received is ‘jim is a dummy’.  Then the message your callback URL will received is ‘is a dummy’ – and NOT ‘jim is a dummy’.
3.3.2. MMS Callback Handlers

If the raised event is an inbound MMS message from a Service Point, then the following parameters are added to the application callback URL

	Parameter Name
	Parameter Value

	Type
	‘mms indicates this is an MMS message

	From
	The phone number of the author of the inbound message

	SP
	The name of the Service Point that received this message

	Subject
	The subject line of the MMS message

	Files
	Lists the parameter names containing attachments.  The names are separated by spaces

	<xxx>
	The actual attachments - one for each of the attachments.  The xxx is the attachment name as it appears in the ‘Files’ parameter.


A note is needed on Service Points and discriminators.

Similar to SMS, MMS resource can be shared.  In the case of a shared resource, the discriminator is parsed out as the first word in the subject of the message.  Like SMS, after parsing, THAT DISCRMINATOR WILL HAVE BEEN REMOVED.  For example if your discriminator value is ‘jim’, and the subject line of the MMS message received is ‘jim is a dummy’.  Then the ‘Subject’ parameter in your callback URL will be ‘is a dummy’ – and NOT ‘jim is a dummy’.

3.3.3. Establishing a Callback Handler

A callback handler can be established using the following code snippet as an example:

$mysp = “Dialog SMS”;

$mycallbackurl = http://www.me.com/~you/test/cb.php?muse=true;

try {


$client->setCallBackURL($token,null
,$mysp,$mycallbackurl);
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
3.4. Send Messages
Both SMS and MMS messages can be sent thru a Service Point.  A single message can be sent to multiple phone numbers all with a single invocation of the appropriate method.  Indeed phone numbers are rarely ever represented as scalar value – but rather arrays.  This can be a bit of a nuisance if your application is always dealing with just a single phone number since that phone number must be placed in an array prior to passing to one of the MUSE Platform methods.
Not that message oriented Service Points are always qualified by their geographic coverage.  That is to say most message Service Points are restricted by their underlying resources as to what phone number they may deliver to.  Furthermore, some Service Points (and in particular their underlying resources) may also restrict sending of messages to certain phone numbers – thru use of a black list.  As such sending a message to a particular phone number may or may not succeed – simply because the Service Point may not support delivery to that geographic region or because that number is on a black list associated with that Service Point.

If you have a list of phone numbers (and that list could be 1), then you may choose to sanitize that list according to the attributes of the Service Point.  This is done with the ‘CleanPhoneList()’ method.  The result of this method will be a new array containing all the valid numbers in the original list.

In general, the API is quite forgiving when it comes to syntax for phone numbers.  Common delimiters like +, -, (,) are handled comfortably.  However, after a phone list is cleaned, then all superfluous syntax notation will be removed.  ‘CleanPhoneList()’ is a convenient means of permitting your application to compare phone numbers – given that it removes superfluous punctuation.  The following code snippet will clean a list of phone numbers:
$phonelist = array{“(604)-716-65434”, “+4487589176”);

$sp = “Dialog SMS”;

try {


$newphonelist = $client->CleanPhoneList($token,$phonelist,$sp);
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
print_r($newphonelist);

In this case the variable ‘$newphonelist’ will contain the cleansed version of the input list.  If for example the Service Point name ‘Dialog SMS’ only supported CANADA and USA numbers, the entry “+4487589176” would be removed from the resultant list.
When a message is sent to a list of phone numbers, the phone list will ALWAYS be implicitly clean by the API itself.  That means, in practice, it is not necessary for an application to explicitly clean a list prior to sending a message.  However, the service is there as a mechanism application might find useful in the design of their own application.
3.4.1. Sending an SMS Message

An SMS message is sent using the method ‘sendSMS()’.  In brief, the key parameters are the actual message you want to send, the phone numbers to whom you wish to send it and the name of the Service Point thru which you wish to send it.  It returns a structure whose member value ‘status’ indicates the number of valid phone numbers to which the message was sent.

Note that this routine will actually queue up the message for delivery and return prior to that delivery.  In other words, if the underlying resource is busy, your application will return immediate whereas it might well be sometime before your message actually gets delivered.  Note that the SMS system is a non-reliable means of communication.  The cellular networks do not provide a uniform method of ensuring accurate delivery.

An example of sending a message follows:

$phonelist = array{“(604)-716-65434”, “+4487589176”);

$sp = “Dialog SMS”;

$message = “Welcome to the MUSE Platform!”;

try {


$result = $client->sendSMS($token,null,$sp,$phonelist,$message,



“My sample application”,null);

Echo “Successfully sent to “ . $result->status . “numbers”;
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
A note on the last two parameters:  These can safely be set to null.  However an application is free to add textual content here.  The effect of this content is useful only in the context of billing.  Namely billing records are created by the MUSE Platform with various pieces of information.  In particular the usual types of information for this particular method would be the user, the phonelist, the message, the date/time as well as the cost in credits.  However, the final two parameters permit the application to introduce information into this billing record.  The penultimate parameter is a text string of reasonable small size (e.g. < 256 characters).  The last parameter is unrestricted in length.  The intent of this parameter is that should you choose to use it, you should encode that data in XML format.  That data will be stored billing record associated with the transaction.  You are free to use either of these parameters to encapsulate whatever information you wish.  However you are STRONGLY encourage to adhere to the XML standard when using the last parameter for content.

3.4.2. Send an MMS Message

Sending an MMS message is not much more difficult than an SMS.  That being said, the MMS interface offered by the MUSE Platform only allows for a single image, audio or video file to be delivered in a single MMS message.

In order to deliver an image or video as an MMS you simply provide the URL of the location of that media to the method ‘sendMMSURL()’.  Note that the MMS system requires that the maximum size of an MMS message be less than 300K.  Therefore an attempt to deliver multi-media content from a URL whose content is greater than 300K will result in a failure.

In addition to the actual content, the ‘subject’ of the message is also provided.  Other than that, ‘sendMMSURL()’ is very much like sending an SMS.  The following code demonstrates this:

$phonelist = array{“(604)-716-65434”, “+4487589176”);

$sp = “Dialog SMS”;

$subject = “Hello from Mobile MUSE!”;

$url = http://www.me.com/~you/images/jim.jpg;

try {


$result = $client->sendMMSURL($token,null,$sp,$phonelist,

$subject,$url,”My MMS Application”,null);

echo “MMS sent to “ . $result->status . “ numbers”;
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
Like sending an SMS, the number of phone numbers to which the message is actually sent is returned in the ‘status’ member of the result structure.
3.5. Transcoding Content
Using MMS as a delivery mechanism for multi-media does have its limitations.  One of these is coverage.  The current MMS resources can ONLY deliver MMS message to Canadian wireless subscribers.  Another is the speed of delivery.  A single MMS message takes about 30 seconds to deliver (depending on the size of the content).  Additionally there is a size restriction on the maximum size of an MMS message – namely < 300K.  And finally, MMS messaging can be costly.
An alternate method is to use HTTP download using the subscribers mobile browser.  However, the problem is that the myriad of multi-media content types are only haphazardly supported by the myriad of mobile devices.  Unlike in the PC world, not all phones can handle all media types.

The MUSE Platform provides a transcoding service that will take an arbitrary piece of multi-media and transcode that media on demand for any handset that attempts to download that.  This can include things like resolution adjustment, format transcoding, audio and video transcoding and colour plane adjustment.

From an application’s perspective however, transcoding could not be simpler.  A URL referencing the media is supplied to the MUSE Platform thru the method ‘transcodeSubmitURL()’.  This method will then wrap that URL into a container and return a new (short) URL.  That new URL can then be delivered to a mobile device.  When the user of that mobile device attempts to retrieve the content, the MUSE Platform will adapt the content from the original URL to fit the handset requesting the content.  Because this method is so intrinsically tied to sending an SMS to a phone list, the parameters to the method perhaps look a bit unwieldy.  However, in its simplest form, this method simply takes an input URL and returns another (short) URL.  The additional parameters simply allow the application to indicate the resultant URL should be immediately delivered as an SMS to a phone list.  The following example demonstrates a typically usage:
$phonelist = array{“(604)-716-65434”, “+4487589176”);

$smssp = “Dialog SMS”;

$transcodesp = “QMTranscode”;

$description = “Here’s a little video – from Mobile MUSE”;

$url = http://www.me.com/~you/videos/jim.flv;

$filename = “jammer”;
try {


$result = $client->transcodeSubmitURL($token,null,null,



$transcodesp,$filename,$smssp,null,$description,



$phonelist,”My Transcode application”,null);


echo “The new URL is “ . $result->url;
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
In brief, this method will construct a new URL and create an SMS message.  The contents of this message will be the value of $description concatenate with the new (short URL).  Because this content will be downloaded to the device, it will have to be stored on the local file system of the mobile phone.  Many phones have relatively rudimentary file systems and as such when you choose a name (here being the variable $filename), you should choose short alpha-numeric names only.

3.6. Determining Mobile Phone Location

An application may in principle inquire about the location of a particular mobile device.  This is done by querying a Service Point of type ‘LBS’.  The API is quite simple to use in practice and is little different from many of the other methods already described.  In particular the following code snippet can be used to determine the location of a particular mobile device.

$phonelist = array{“(604)-716-6543”);

$lbssp = “Location Query”;

try {


$location = $client->QueryLocation($token,null,$lbssp,

$phonelist,false,“My Query Location Application”,null);


print_r($location);
} catch (Exception $e){


die(“MUSE Platform call failed (“
 . $e->getMessage() . “)”);

}
The method ‘QueryLocation()’ returns an associative array with the following elements filled in:

	Array Index
	Value

	x
	The longitudinal value of the mobile device

	y
	The latitudinal value of the mobile device

	z
	The elevation of the mobile device

	radius
	The radius of accuracy (in metres) of the location (x,y domain only)

	timestamp
	The last time the location was calculated from this device


Note that the code providing the geographic information for such Service Points is very much dependent on a particular application.  In other words, developers should not assume that because there is a ‘QueryLocation()’ method available any phone can be successfully queried for its location.  Rather an application (i.e. not your application) has to be provided that actually populates this information.  In the absence of such an application, no useful information will be provided.  The MUSE Platform does provide an application that relies on users texting in a sign post ID to an SMS Service Point and that information is then used to infer the geographic location of the user for example.  However, this is only one of a myriad of ways in which location information can be exposed to applications.
4. Conclusions

For a full description of the entire API available to you, please check the reference documentation contained at http://developers.mobilemuse.ca/webservices/Documentation/
However, the information contained herein should be adequate for you to begin developing simple applications based on the MUSE Platform Services.
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�   Prerequisite reading for this document can be found in [1].  Failure to read this document could result in some confusion to the reader.


�   Logging in to the MUSE developers’ web site will provide access to a number of features, but by far the most interesting capability is the access provided to MUSE Components.  For more on MUSE Components and their utility, refer to [2].


�   Components are MUSE platform applications that subscribe to the Component Framework of the platform.  Such applications are exposed on the web site as a library of applications to which individual users can subscribe to, configure and deploy.  For more information see [1].


�   You will frequently see in examples given the first parameter being a $token parameter and the next parameter being ‘null’.  This second parameter in practice can be another $token.  Such would be the case if you wanted to use the resources associated with one token (i.e. one user), but bill the service to another token (i.e. another user).  If you are confused by this, or you always want to both use and bill the same user, then this second parameter should be ‘null’.


�   The MMS Standard provides all sorts of capabilities for including multiple objects in a single message and delivery of those objects complete with playback timing parameters.  However the MUSE Platform API does not support such multi-object MMS and indeed precious few North American mobile phones support it as well.
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