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1. Scope

The scope of this document is to consider the interface specification of an API for accessing Third Party Service Applications. UML techniques have been utilised for this purpose.  This document forms the first part of the IDL specification on access to Third Party Service Applications via a suitable API.  SPAN 6 have considered the ETSI Standard [SPAN 060504] which contains example services represented using Sequence diagrams  ?????????.  These sequence diagrams utilise a number of Interface classes.  The relationship and inheritance of these classes is defined within this document.

This European Norm expands each of the Interface classes describing each of the method invocations in detail.  The data types associated with each method invocation is also described in detail. The process by which this task is accomplished is through the use of Object modelling techniques described by the Unified Modelling Language (UML).  UML is a combined tools and  methodology process which results in a comprehensive set of specifications representing, in this case, an interface between client and server applications.  Further information can be found in the latest version of the ITU-T Recommendation Q.65.

2. References

2. Normative References

2. Informative References

3. Definitions, Symbols and Abbreviations

3. Definitions

3. Symbols

3. Abbreviations

4. Introduction

This ETSI Standard uses the Unified Modelling Language (UML) to describe access to Third Party Service applications via an API.  The API is divided into a number of separate parts, these being:

· Generic Service Interfaces

· Framework Interfaces

· Service Data Definitions

· Framework Data Definitions

· Common Data Definitions

· Sequence Transition Diagrams

· OMG IDL

The following  text briefly describes each part:

4. Generic Service Interfaces

The API is split into two types of interface class descriptions, Service and Framework.  Framework classes are those that are perceived to be applicable to the interface irrespective of the type of service that is being implemented at a specific moment in time e.g. Authentication.  Whereas Service Interface classes are individual services that may be required by the client or network operator to enable the running of third party applications over the interface e.g. Messaging type service.

There are five parts here which represent the Generic Service Interface Classes, these being; Generic Call Control, Generic User Interaction, Generic Messaging, Mobility and Connectivity Management. 

 Each of these parts define the interfaces, parameters and state models that form part of the API specification.  UML is used to specify the interface classes.  As such it provides a UML interface class description of the methods (API calls) supported by that interface and the relevant parameters and types.

4. Framework Interfaces

The API is split into two types of interface class descriptions, Service and Framework.  Framework classes are those that are perceived to be applicable to the interface irrespective of the type of service that is being implemented at a specific moment in time e.g. Authentication.  Whereas Service Interface classes are individual services that may be required by the client of network operator to enable the running of  third party applications over the interface e.g. Messaging type service.

The Framework is split into two different sections, the first addressing the Client view representing interfaces ?????? in figure 2.  The second addresses the relationship between the Service and Framework providers indicated by interface 3 in figure 2.  The client to Framework section is split into 5 parts these being; Trust and Security Framework (which includes Authentication), Fault Management, Integrity Management, Service Subscription and Service Discovery.  The Service to framework interface contains all of the same interfaces except for Service Subscription.

4. Generic Service Data Definitions

This section provides the Data Definitions necessary to support the Generic Service interface.  For instance the Generic Call Control Service Data Definitions document describes each of the Data types that were shown in the detailed parameter descriptions made in the ‘Generic Call Control Service Interface’ part and so on.

4. Framework Data Definitions

This section once again provides the Data Definitions necessary to support the Framework interface.

4. Common Data Definitions

This section provides the Data definitions that are common to both the Framework and Generic Service API parameters.

4. Sequence Transition Diagrams (STDs)

This section contains the sequence transition diagrams from each service.  They are used to enhance the understanding of each service in more detail.

4. OMG IDL

The section provides an OMG IDL version of the whole API.  It was felt useful that a working version of the API be produced so that the API could be realisable in the Market place of today. 

It was felt appropriate that this section be represented as an Appendix to the Recommendation.

The interface under consideration can be found represented by IF8 and IF9 in Figure 1:
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5. Interface Specifications

The general format of an interface specification is described below:

· Interface Class

This is a UML interface class description of the methods supported by that interface, and the relevant parameters and types. The Service and Framework interfaces to capabilities within the network are denoted by classes with name I<name>. The callback interfaces to the applications are denoted by classes with name IApp<name>.

· Method descriptions

Each method (API method “call”) is described. All methods in the API return a value of type TResult, indicating, amongst other things, if the method invocation was sucessfully executed or not.
Both synchronous and asynchronous methods are used in the API. Asynchronous methods are identified by a 'Req' suffix for a method request, and, if applicable, are served by asynchronous methods identified by either a 'Res' or 'Err' suffix for method results and errors, respectively. To handle responses and reports, the developer must implement the relevant IApp<name> interfaces to provide the callback mechanism.

· Parameter descriptions

Each method parameter and its possible values are described. Parameters described as 'in' represent those which must have a value when the method is called. Those described as 'out' are those which contain the return result of the method when the method returns.

· State Model

If relevant, a state model is shown to illustrate the states of the objects which implement the described interface.

5. Architecture of the  API specification

The  API is object-oriented and consists of several categories of interfaces as shown in Figure .  Phase 1 addressed public interfaces between enterprise-based client applications and  services (interface 2) and the  Framework (interface 1), where: 

·  Service Interfaces offer applications access to a range of network capabilities.

·  Framework Interfaces provide 'surround' capabilities necessary for the Service Interfaces to be open, secure, resilient and manageable. 

In Phase 2, additional public interfaces are introduced to support administrative functions within the enterprise (interfaces 4 & 6) and to permit the supply of  services by third party vendors (interfaces 3 & 5).

The Call Control service interface is represented by interface 2.
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Figure 2  Interfaces

In order to realise the Service and Framework interfaces, it is recognised that categories of resource interfaces are required to facilitate integration of network equipment. The definition of the resource interfaces is not in the scope of the  group at this time. 

6.0 Class Diagrams Description

6.1 Generic Service class diagrams
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Figure 1 : Generic Service Class Diagram

6.2 Generic Call Control Service class diagrams

The application generic call control package shown in the following figure, labelled PparlayAppGenericCall, consists of one IpAppCallControlManager interface and zero or more IpAppCall interfaces.

The generic call control service package labelled PparlayGenericCall, consists of one IpCallControlManager interface and zero or more IpCall interfaces.
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Figure 1 : Generic Call Control Package Overview 

The class diagram in the following figure shows the interfaces that make up the application generic call control application package and the generic call control service package. Communication between these packages is indicated with the <<uses>> associations; e.g.,  the IpCallControlManager interface uses the IpAppGenericCallControlManager , by invoking callback methods.. 
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 Figure 2 : Generic Call Control Package Overview – Application Interfaces
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Figure 4: Generic Call Control Package Overview – Service Interfaces

6.3 INAP1 Call Control Service class diagrams

 The application INAP1 call control package shown in the following figure, labelled PparlayAppINAP1Call, consists of one IpAppINAP1CallControlManager interface and zero or more IpAppINAP1Call interfaces.

The INAP1 call control service package labelled PparlayINAP1Call, consists of one IpINAP1CallControlManager interface and zero or more IpINAP1Call interfaces.
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Figure 5 : INAP1 Call Control Package Overview 

The class diagrams in the following figures show the extra interfaces, for the INAP-1 call control service, that extend those provided for by the Generic Call Service. The IpAppCallINAP1 interface inherits the methods from the IpAppCall interface, while the IpCallINAP1 interface inherits the methods from the IpCall interface. The <<uses>> relation shows how the callback methods are called between the packages. 
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Figure 6 : INAP1 Call Control Package Overview – Application Interfaces
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Figure 7 : INAP1 Call Control Package overview – Service Interfaces

6.4 CAP Call Control Service class diagrams

The interfaces of the CAP Call Control Service are packaged in two separate packages. The PparlayCAPCall package contains all the specialised CAP (Camel Application Part) call control manager and call interfaces. The PparlayAppCAPCall package contains the interfaces that need to be implemented by the application to receive asynchronous responses to requests for the CAP call control service. 
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Figure 8 : CAP Call Control Package overview 

The following class diagram shows the interfaces that make up the application CAP call control service package and the CAP call control service package.

The diagram also shows the inheritance relation between the generic call application interfaces and the CAP call application interfaces; the CAP application interfaces are specialisations of the corresponding generic call application interfaces.

Communication between the application and service packages is done via the <<uses>> relationships; the interfaces can communicate with callback methods in the corresponding application interfaces. 
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Figure 9 : CAP Call Control Package overview  - Application Interfaces
The following class diagram shows the interfaces that make up the CAP call control service package.

The diagram also shows the inheritance relation between the generic call interfaces and the CAP call interfaces; the CAP interfaces are specialisations of the corresponding generic call interfaces.
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Figure 10 : CAP Call Control Package Overview – Service Interfaces
6.5 Enhanced Call Control Service class diagrams

The interfaces of Enhanced Call Control Service are packaged in two separate packages. The PparlayEnhancedCall package contains a specialised call control manager (IpEnhancedCallControlManager), specialised call (IpEnhancedCall) and call leg (IpCallLeg)  interfaces.  The PparlayAppEnhancedCall package contains the interfaces that need to be implemented by the application to receive asynchronous responses to requests for the enhanced call control service. [image: image14.wmf]PparlayEnhanc
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Figure 11 : Enhanced Call Control Package Overview 

The following figure shows the inheritance relationships between the interfaces of the application part of the enhanced call control service and the generic call control service. In addition to an application call control manager and an application call interface the enhanced call control service also defines an application call leg interface  
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 Figure: 12 Enhanced Call Control Package Overview – Application Interfaces

The following figure shows the inheritance relationships between the service interfaces of the enhanced call control service and the service interfaces of the generic call control service. In addition to a call control manager and a call interface the enhanced call control service also defines a call leg interface. Each call can be associated with zero or more call legs. 
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 Figure 13 : Enhanced Call Control Package Overview – Service Interfaces
6.6 Multi-Media Call Control class diagrams

The interfaces of Multi-Media Call Control Service are packaged in two separate packages. The PparlayMMCall package contains all the specialised multi-media call controller, call, call leg and media channel interfaces. The PparlayAppMMCall package contains the interfaces that need to be implemented by the application to receive asynchronous responses to requests for the multi-media call control service. 
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Figure 14 : Multi-Media Call Control Package Overview 

The following class diagram shows the interfaces that make up the application multi media call control service package and the multi-media call control service package.

The diagram also shows the inheritance relation between the enhanced call interfaces and the Multi-Media call interfaces; the multi-media interfaces are specialisations of the corresponding enhanced call interfaces, except for the IpMMchannel interface.

Communication between the application and service packages is done via the <<uses>> relationshipship; the interfaces can communicate with callback methods in the corresponding application interfaces. Since there are currently no callbacks defined for multi-media channels, no corresponding application interface is defined for this.

Furthermore, the class diagram illustrates that the multi-media call control manager can instantiate or be associated with zero or more multi-media calls. Each multi-media call can have zero or more associated multi-media call legs and each multi-media call leg in turn can have zero or more associated, unidirectional media channels. 
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Figure 15 : Multi-Media Call Control Package Overview – Application Interfaces
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Figure 16 : Multi-Media Call Control Package Overview – Service Interfaces

6.7 Conference Call Control class diagrams

The interfaces of Conference Call Control Service are packaged in two separate packages. The PparlayConferenceCall package contains all the specialised conference call control manager, conference call and subconference call interfaces.  The PparlayAppConferenceCall package contains the interfaces that need to be implemented by the application to receive asynchronous responses to requests for the conference call control service. 
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Figure 17 : Conference Call Control Package Overview 

The following class diagram shows the interfaces that make up the application conference call control service package and the conference call control service package.

The diagram also shows the inheritance relation between the enhanced call interfaces and the conference call interfaces; the conference interfaces are specialisations of the corresponding enhanced call interfaces.

Communication between the application and service packages is done via the <<uses>> relationships; the interfaces can communicate with callback methods in the corresponding application interfaces.

Furthermore, the class diagram illustrates that the conference call control manager can instantiate or be associated with zero or more conference calls. Each conference call can have one or more subconferences associated with it. Each subconference contains zero or more associated call legs. Detached legs are not associated with any specific subconference, instead they are associated with the conference call itself. 
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Figure 18 : Conference Call Control Package Overview – Application Interfaces
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 Figure 19: Conference Call Control Package Overview – Service Interfaces

6.8 Multi-Media Conference Call Control class diagrams

The interfaces of Multi-Media Conference Call Control Service are packaged in two separate packages. The PparlayMMConferenceCall package contains specialised multi-media conference call control manager, multi-media conference call and multi-media sub-conference call interfaces. The PparlayAppMMConferenceCall package contains the interfaces that need to be implemented by the application to receive asynchronous responses to requests for the multi-media conference call control service. 
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Figure 20 : Multi-Media Conference Call Control Package Overview 

The following class diagram shows the interfaces that make up the application multi-media conference call control service package and the multi-media conference call control service package.

The diagram also shows the inheritance relation between the conference call interfaces, the multi-media call interfaces and the multi-media conference call interfaces; the multi-media conference interfaces inherit from both the of the corresponding conference call interfaces and the corresponding multi-media call interfaces.

Communication between the application and service packages is done via the <<uses>> relationships; the interfaces can communicate with callback methods in the corresponding application interfaces.

The relationships between the interfaces are the same as for the conference call control service and all legs are multi-media legs. 
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Figure 21 : Multi-Media Conference Call Control Package Overview – Application Interfaces
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Figure 22 : Multi-Media Conference Call Control Package Overview – Service Interfaces

7.  Generic User Interaction Service class diagrams

The application generic user interaction service package in the following figure, labelled PparlayAppGUI, consists of one IpAppUIManager interface, zero or more IpAppUI interfaces and zero or more IpAppUICall interfaces

The generic user interaction service package in the following figure, labelled PparlayGUI, consists of one IpUIManager interface, zero or more IpUI interfaces and zero or more IpUICall interfaces.
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Figure 23: Generic User Interaction Package Overview 

The class diagram in the following figure shows the interfaces that make up the application generic user interaction service package and the generic user interaction service package. Communication between these packages is done via the <<uses>> relationships.

The IpUICall implements call related user interaction and it inherits from the non call related IpUI interface. The same holds for the corresponding application interfaces. 

[image: image27.wmf]IpAppUIManager

userInteractionAborted()

userInteractionEventNotify()

<<Interface>>

IpAppUI

sendInfoRes()

sendInfoErr()

sendInfoAndCollectRes()

sendInfoAndCollectErr()

userInteractionFaultDetected()

<<Interface>>

1

0..n

IpUIManager

(from PparlayGUI)

<<Interface>>

IpUI

(from PparlayGUI)

<<Interface>>

IpUICall

(from PparlayGUI)

<<Interface>>

IpAppUICall

recordMessageRes()

recordMessageErr()

abortActionRes()

abortActionErr()

<<Interface>>

<<uses>>

<<uses>>

1

0..n

<<uses>>

 

Figure 24 : Generic User Interaction Package Overview – Application Interfaces

The following figure shows the interfaces that make up the PparlayGUI package. It shows that both the IpUI and IpUIManager interfaces inherit from the IpService interface, while the IpUICall inherits from the IpUI interface. 
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Figure 25 : Generic User Interaction Package Overview – Service Interfaces

8. Generic Messaging Service class diagrams

 The application generic messaging service package in the following figure, labelled PAppGM consists of only one IAppMessagingManager interface.

The generic messaging service package PGM, consists of one IMessagingManager interface, zero or more IMailbox interfaces, zero or more IMailboxFolder and zero or more IMessage interfaces.
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Figure 3 : Generic Messaging Package Overview 
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Figure 4 : Generic Messaging Package Overview: Service Interfaces

The class diagram in the following figure shows the interfaces that make up the application generic messaging service package and the generic messaging service package. Communication between these packages is done via the +uses the IarlayMessagingManager channels. Communication with the IarlayMailbox and IarlayMailboxFolder interfaces has to be done via the application logic (not shown).


[image: image31.wmf]I

<<Interface>>

IAppMessagingManager

mailboxTerminated()

mailboxFaultDetected()

messagingEventNotify()

messagingNotificationTerminated()

<<Interface>>

IMessagingManager

openMailbox()

enableMessagingNotification()

disableMessagingNotification()

(

from 

PparlayGM)

<<Interface>>

1

1

1

1

+

uses the 

IMessagingManager

IMailbox

close()

lock()

unlock()

getInfoAmount()

getInfoProperties()

setInfoProperties()

openFolder()

createFolder()

delete()

(

from PGM)

<<Interface>>

1

0

..*

1

0

..*

IMessage

getInfoAmount()

getInfoProperties()

setInfoProperties()

delete()

(

from PGM)

<<Interface>>

IMailboxFolder

getInfoAmount()

getInfoProperties()

setInfoProperties()

putMessage()

getMessage()

close()

delete()

(

from PGM)

<<Interface>>

1

0

..*

1

0

..*


 Figure 5 : Generic Messaging Package Overview – Application and Service Interfaces

9. Mobility Service Definitions and Abbreviations

Definitions

For the purpose of the present document, the following definitions apply:

Mobility is a set of services that is commonly used to implement applications with a close relationship to mobility. The services in the set are User Location, User Location Camel, User Location Emergency and User Status. 

Abbreviations

For the purpose of the present document, the following abbreviations apply:

M
Mobility

UL
User Location

ULC
User Location Camel

ULE
User Location Emergency

US
User Status

9.1 Mobility Generic service class diagram

The class diagram in Error! Reference source not found. shows the interfaces that extend the generic service interface. The IUserLocation, IUserStatus, IUserLocationEmergency and IUserLocationMobile interfaces inherit the methods supported on the IService interface.

9.2 User Location Service class diagram

The User Location service contains the service interfaces: 

· IUserLocation 

· ITriggeredUserLocation

The service also contains the application interfaces:

· IAppUserLocation

· IAppTriggeredUserLocation

The class diagram in [image: image32.wmf] 
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Figure 3
 shows the relationship between the interfaces in the User Location service. 
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Figure 3 User Location service class diagram

9.3 User Location Camel Service class diagrams

The class diagrams in [image: image34.wmf] 
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Figure 4
 show the interfaces for the User Location Camel service.
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Figure 4 User Location Camel Service class diagrams

9.4 User Location Emergency Service class diagrams

The class diagrams in [image: image36.wmf] 
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Figure 5
 show the interfaces for the User Location Emergency service.
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Figure 5 User Location Emergency Service class diagrams

9.5 User Status Service class diagrams

The class diagrams in [image: image38.wmf] 
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Figure 6
 show the interfaces for the User Status service.
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Figure 6 User Status Service class diagrams

10. Connectivity Manager High level class diagram

The class diagram in figure 1 shows the  connectivity manager interfaces. The  connectivity manager interface is the entry point to this service. From this interface a reference to the enterprise network and to the QoS menu interfaces can be retrieved. The  QoS menu interface provides a list templates, each of which specifies the QoS service parameters that are offered by the service provider. The service is composed of components that are associated with a Provisioned QoS. The template interface is used to specify the service parameters that are offered by the service provider, and also, for temporary storage of parameters that the operator selects.. The enterprise network interface is associated with two components: enterprise network sites, and the Virtual Provisioned Network that has been already provisioned in the provider network. The Virtual Provisioned Network interface contains references to all the Virtual Provisioned Pipes already established. The QoS Menu contains references to all the QoS templates offered by the provider. Each template specifies the QoS parameters that can be set in order to create a new VPrP. Once the operator selects the QoS parameters provided in the QoS template, and submits the request to create a new VPrP, the provider validates the information submitted and if the request is approved, the new VPrP is set to an active mode.

Figure 1. Connectivity Manager Interfaces 

[image: image1.png]ETSI

“H




10.1 QoS Menu and Enterprise Network class diagram

The connectivity manager class is associated with the QoS menu class and the enterprise network class as shown in Figure 2. From the CM class the QoS Menu and Enterprise Network reference can be retrieved. The QoS menu provides a method (getTemplateList()),  to get the list of all the QoS offered services, each of which is stored as a template (e.g., Gold template, Silver template). The QoS menu provides a method (getTemplate()) that instanceiates a temporary template to retrieve the default parameters for a specific template, and store the parameters selected by the operator for a new service (VPrP). The Enterprise Network class is used to retrieve the list of sites that the operator has established for a Virtual Private Network (VPN) service with the service provider, and to get a reference to a specific site. This class also provides a reference to the Virtual Provisioned Network class that holds the information regarding the already established QoS network with the provider.

Figure 2. QoS Menu and Enterprise Network class diagram
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10.2 QoS Template class diagram

Figure 3 shows QoS templates class that is used to retrieve the QoS parameters offered by the provider and select the parameters for a new VPrP and store them in this template. Most of this parameters are tagged using the TPNameDescrpTag class to indicate whether the parameter is set by the provider and can’t be changed by the operator, or it a parameter that can be set by the operator. A third option associated with each QoS parameter is the unspecified tag, that means that the operator does not offer this parameter as an option for this template. All the QoS parameters that constitute a VPrP are stored in the template class, including the source and destination site/SAP, the direction of the traffic, the provisioned QoS parameters, such as packet loss, delay, jitter, the Pipe QoS parameters, such as load conditioning.

Figure 3. QoS Template class diagram.
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10.3 Existing VPN and VPrN services class diagram

Figure 4 shows the classes that store information regarding the existing services already established between the provider and the enterprise. This includes Virtual Private Network that is contained in the Enterprise Network Site class, and the Virtual Provisioned Network Class, and the associated Virtual Proviioned Pipe class. Also shown here the information included for Pipe QoS, and the IP subnet information stored in these classes. However, class that shows the information collected for Provisioned QoS is not shown here but in another class diagram below. 

Figure 4. Existing VPN and VPrN services class diagram.
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10.4 Provisioned QoS Data Types Classes

Figure 5 shows the data types that specify the Provisioned QoS information: as  packet loss, packet delay, packet jitter. All use the Name Description Tag class to indicate whether each parameter is specified by the provider, the operator, or unspecified for this template. The value used for each of individual parameters is either an integer, or a string. For the excess load condition, one of the four actions can be applied: drop, transmit, reshape, and remark. The DS Codepoint used by this template is also shown below.

Figure 5. Provisioned QoS Data Types Classes.
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10.5 Pipe QoS Data Type Classes

Figure 6 the Pipe QoS information data type classes. They include the load parameters, and the endpoint termination of the pipe. The individual values is integer, and for the directional type, it is either uni-directional traffic or bi-directional traffic specified for the Pipe.

Figure 6. Pipe QoS Data Type Classes.
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10.6 Validity Data Type Classes

Figure 7 shows the validity data type classes. The enable to specify a window between two points in time, and repetitions events during a day, which days of the week, and which month of the year. They can be specified by the provider, that need to limit the service to certain time periods, or by the operator. The individual values are shown as subclasses to the Name Description Tag class.

Figure 7. Validity Data Type Classes.
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