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1. Scope
(Informative)

The scope of the OMA Service Provider Environment (OSPE) architecture document is to define the architecture for the OMA Service Provider Environment enabler.
This document provides the architecture and functional entities description for OMA Service Provider Environment. The relationship between each of the OSPE entities and the interfaces which are used for cooperation to fulfil the requirements from OSPE-RD are described. 

The OSPE focuses on Life Cycle Management and Service Level Tracing. This document will analyze the way to manage enablers through OSPE defined I0 interfaces..
2. References

2.1 Normative References

	[OSE-AD]
	“OMA Service Environment” Open Mobile Alliance, OMA-AD-Service-Environment-V1_0_3,
Editor’s note : the reference is prematurely updated; its accuracy needs to be verified at a later stage.

URL: http://www.openmobilealliance.org/

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[OSPE-RD]
	“OMA Service Provider Environment Requirements”, Open Mobile Alliance,
 OMA-RD_OSPE-V1_0, URL:http://www.openmobilealliance.org/ 


2.2 Informative References

	
	

	
	

	[OMA-DICT]
	“OMA Dictionary”, <doc ref>,URL:http://www.openmobilealliance.org/


3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

For the purposes of the present document, the terms and definitions given in [OMA-DICT] and the following apply:
	Component
	See [OMA-DICT]. See also the description in [OSE-AD].

	Service Package
	A Service Package consists of services grouped under one commercial package or bundle and that is offered to customers (e.g. end-users). [OSPE-RD]

	Service Level Tracing
	Service Level Tracing is the ability to capture and log all relevant information at each component within a service chain, associated with a specific service that is initiated either by an end user or a component. [OSPE-RD]

	Service Life Cycle
	The process a service goes through from idea, to creation, to introduction in the Service Provider environment, to retirement (when a service is removed from the Service Provider environment). [OSPE-RD]

	Tracing
	The mechanism to support tracing of components. This can be achieved by specifying standard component interfaces to handle aspects such as start tracing, stop tracing, and tracing result retrieval.

	Provisioning
	The mechanism to support life cycle of components. This can be achieved by specifying standard component interfaces to handle aspects such as installation, configuration, administration, versioning, etc.

Editor’s note: consider the term ‘configuring’ instead of ‘provisioning’. 

	Subscriber Group
	A group of subscribers that has one grouped subscription to a service or a service package of service provider.

	Catalogue
	A logical collection of information associated to services, components, and applications and interfaces deployed in the OSPE. [OSPE-RD]

	Service Model
	A model containing service packages, services, and component representations, as well as their relations and versions.


3.3 Abbreviations

For the purposes of the present document, the abbreviations given in [OMA-DICT] and the following apply:
	EE
	Execution Environment

	LCM
	Life Cycle Management

	OAM
	Operation and Maintenance

	OSPE
	OMA Service Provider Environment

	SLT
	Service Level Tracing

	SMAC
	Service Model & Catalogue


4. Introduction
(Informative)

This Architecture Document describes the features and architecture of the OSPE enabler. It gives a high level overview of how OSPE can be useful to other OMA enablers and non-OMA resources. The OSPE addresses the need for standards on deploying services and components, consistent semantics of shared data/schema representing components, and to localize faults associated with services that are offered by a Service Provider. 
OSPE will focus standardization efforts in the following areas:

· capabilities and interfaces to achieve Life Cycle Management (LCM), including plug & play, of components, applications and services,

· Service Level Tracing (SLT) capabilities including interfaces between components, and

· capabilities and interfaces to manage component representations, as well as their relations and versions.


To ensure the use of coherent terminology and consistent architectural mapping, other OMA working groups are encouraged to use the OSPE AD as a baseline when defining how their enablers interface with provisioning and tracing. The high level OSPE requirements are defined in the OSPE RD [OSPE RD]. However, the purpose of the OSPE RD and AD is not to mandate if and how other OMA enablers should support provisioning and tracing. It is the responsibility of each OMA working group to define their enabler or service specific provisioning and tracing requirements.

4.1 Planned Phases

All the OSPE requirements are planned to be fully met in this release. No future releases are currently planned
4.2 Security Considerations

Since OSPE will receive requests from OSPE Requestors and interact with OSPE agents to make the activities of Life Cycle Management (LCM) and Service Level Tracing (SLT) take effect, the securities of these operations are very important.

Interaction with the OSPE enabler may be within the same domain or between different domains,  Note that different domains may imply: different administrative domains, different security domains or security levels and/or the need to traverse insecure networks between the domains.
The OSPE Requestors or OMA enabler and non-OMA resource may reside in the same domain as the OSPE enabler domain and security measures should be considered that allow for secure intra-domain exchanges between the peers and OSPE enabler, and these security measures are likely to be applied at the discretion of the administrator of this domain. Alternatively the OSPE Requestors or OSPE agents may reside in a different domain from the OSPE enabler domain hence security measures should be considered that allow for secure inter-domain exchanges between the peers and OSPE enabler, and these inter-domain exchanges are thus most vulnerable to security attack.

Authentication can provide origin verification and message integrity protection, while confidentiality ensures that a third party cannot decipher the contents of a message. The messages between OSPE and the peers must be authenticated such that requests to the OSPE from unauthenticated sources, by interface OSPE-1, OSPE-2 or OSPE-3, will not be performed, and such that messages sent to the OSPE agents, by interface OSPE-4, OSPE-5 or OSPE-6, can be ensured to come from the intended OSPE server. The messages may be protected for confidentiality.
5. Architectural Model

OSPE focuses on Life Cycle Management (LCM), Service Level Tracing (SLT), and Service Model & Catalogue (SMAC). OSPE will comply with OSE principles described in [OSE-AD].

5.1 Dependencies

The OSPE Enabler enables provisioning and tracing of compliant components, as well as applying LCM and SLT at the application and OMA enabler level. 
According to OSPE requirement document [OSPE-RD], OSPE will focus on:

1) Life Cycle Management
OSPE will support automated deployment (including configuration, installation, activation, publishing) and removal/withdrawal of components, applications and services.

2) Service Level Tracing
Service Level Tracing is the ability to capture and log all relevant information at each component within a service chain, associated with a specific service that is initiated either by an end user or a component.

3) Service Model Management
The ability to manage information about components, as well as their relations and versions.
Because services are executed by one or several enablers, OSPE has to be able to interact with OMA enablers and some non-OMA resources to make the activities of Life Cycle Mangement (LCM) and Service Level Tracing (SLT) take effect. 

5.2 Architectural Diagram
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Figure 1. OSPE Enabler Architecture
Editor’s note1: Deciding which interface (or fragment thereof) is mandatory and which isn’t is FFS

Editor’s note2: The distinction between device and network component is FFS

Figure 2 illustrates the OSPE enabler architecture. The OSPE Server receives LCM and SLT requests from OSPE-1 and OSPE-2, maps the request into a sequence of actions that are specified by the SP and executes them by invoking functions in Provisioning Agent, Tracing Agent, Notification Agent (via OSPE-4, 5, and 6) and other resources. The OSPE Server uses service and component meta-data stored in Service Model & Catalogue (SMAC) through OSPE-3.
5.3 Description of Components and Interfaces

This section describes the components and interfaces identified in Figure 1. 

OSPE components include:
· OSPE Server
The OSPE Server uses component and service meta-data dealing with dependencies and configuration/provisioning information to execute LCM and SLT functions. Detailed functions include:
· Receiving request and mapping the request into a sequence of individual actions that have been specified by the SP.
· Issuing LCM commands (e.g., start/stop/pause) and/or data configuration request messages to Provisioning Agent to delegate execution.
· Issuing tracing commands (e.g., initiation/termination tracing, marking a service) to Tracing Agent for delegate execution and/or retrieving/receiving tracing information from Tracing Agents.
In addition, the OSPE Server may notify Notification Agents (e.g. representing back office systems).  Changes in OSPE-managed data may be made available through notifications to other resources in the SP environment, who are responsible for managing and/or storing such other data (e.g. to perform changes to their data, when they are notified). For example, when withdrawing a service, OSPE will send out a notification to related enablers or backend systems, announcing the change of service data (service life cycle status), so that the notified enablers or backend systems can take actions for ensuring the post-condition of withdrawing the service is satisfied (e.g., all subscription to this service is cancelled).
· OSPE Agents
OSPE Agents (including Provisioning Agent, Tracing Agent, and Notification Agent) are components that receive (e.g. tracing, provisioning, or notifications) messages and either execute them or delegate execution through I2 interfaces.  Enabler or other resource implementations can be notified, provisioned and/or traced by OSPE by implementing the provisioning and/or tracing agents.
· Service Model & Catalogue (SMAC)
SMAC is a component that manages the service model and catalogue data. OSPE SMAC manages and possibly stores at least the following data: service data, service package data, data about the provider of the service of component, component data, dependencies and versions.

The following is a list of OSPE interfaces:

· OSPE-1: interface that exposes OSPE’s LCM functions.

· OSPE-2: interface that exposes OSPE’s SLT functions.
Editor’s note: Some overlap in procedures between OSPE-1 and OSPE-2 is expected.  This could be documented as a common part in the AD and TS.

· OSPE-3: interface that provides access to information associated to service packages, services, and component representations, their relations and versions, as well as, update of such data and registration of new data. Note that OSPE Server may also use OSPE-3 to get/set meta-data.
· OSPE-4: interface for the OSPE server to issue a LCM command and/or data configuration request message to Provisioning Agent.
· OSPE-5: interface for the OSPE server to issue a SLT command and/or retrieving/receiving tracing data from Tracing Agent.
· OSPE-6: interface for the OSPE server to issue a notification to Notification Agent.
5.3.1 Components

Editor’s Note: the question whether these are components or functions is not resolved
5.3.1.1 OSPE Server
Editor’s Note: A workflow engine is considered a suitable implementation option to satisfy OSPE requirements such as verifying the many (!) pre- post conditions (e.g. interaction with the Service Subscription component).  It is FFS if such a workflow engine is positioned in the OSPE server or if it is invoking OSPE enabler through OSPE-1, 2 and 3

The OSPE Server provides basic mechanism for service providers to create, design, execute and manage the service LCM and SLT process according to Service Provider’s own requirements.

When receiving a request through the OSPE-1 or OSPE-2 interfaces, the OSPE Server decomposes the request into actions (including provisioning actions, tracing actions, and notification actions) based on Service Provider choices and the dependencies defined by service/component data maintained by the SMAC component. Provisioning actions, tracing actions, and notification actions are sent to the Provisioning Agent, Tracing Agent, and Notification Agent respectively using interfaces OSPE-4, OSPE-5, and OSPE-6.
5.3.1.2 OSPE Agents
The OSPE Agents receive messages through the OSPE-4, OSPE-5, or OSPE-6 interfaces, and cooperates with target resources to perform the OSPE actions. The following is a list of responsibilities for OSPE agents:

· Provisioning: LCM operations and data configuration actions for target resources;

· Tracing: SLT-related actions and reporting tracing data for target resources;

· Notification: Interacting with target resources for actions based on notification received.

Any of the OSPE Agents can be implemented in the server entities of a target resource, or stand alone and interact with target resources by proprietary or I2 interfaces. Some details of these two implementation types could be found in the informative Appendix C.
5.3.1.3
SMAC

In order to support the functions mentioned in Section 5.3.1.1 (such as being able to compute the dependencies), the SMAC supports registration and management of service and component related data, deployment and provisioning template, and component, service, and service package dependencies. 
In order to support functions mentioned in Section 5.3.1.1, the SMAC shall maintain the provisioning and notification methods of different target resources as well as maintain the tracing and data retrieving methods of different target resources.
5.3.2 Interfaces

5.3.2.1 OSPE-1 (OSPE LCM requests interface)
OSPE-1 is the interface for exposing OSPE’s service LCM and component LCM functions to requesters. OSPE Server receives the LCM requests and returns corresponding results to the requestor through OSPE-1 interface.

The OSPE-1 interface shall support following functions:

· Services LCM requests (e.g., install, activating/deactivating, modifying, upgrading, packaging, or withdrawing a service).

· Components LCM requests, (e.g., activating/deactivating, modifying, upgrading, or withdrawing a component).

· Service data/component data configuration, synchronization, and/or notification requests.

· Service data/component data retrieving requests.

In addition, this interface may support access authorization.

5.3.2.2 OSPE-2 (OSPE SLT requests interface)
OSPE-2 is the interface for exposing OSPE’s SLT related functions to requesters. OSPE Server receives the SLT requests and returns corresponding results to the requestor through OSPE-2 interface.

The OSPE-2 interface shall support following functions:

· Service tracing requests (i.e. activate service tracing, deactivate service tracing).

· Services tracing data retrieving requests (i.e. pull).

· Service tracing data reporting return (i.e. push).

In addition, this interface may support access authorization.

5.3.2.3 OSPE-3 (Data management interface for SMAC)
OSPE-3 is the interface supporting registration and management of service and component related data for SMAC. The OSPE-3 interface shall support following create, read, update and delete functions:

· Creation and updating of service data and/or component data.  Manipulations will be verified for consistency.
· Deletion of service data and/or component data.  Manipulations will be verified for consistency with pre-, post conditions.
· Reading of service data and/or component data (including calculating dependencies) by requests and return results.

· In addition, this interface may support permission based access authorization..

5.3.2.4 OSPE-4 (OSPE provisioning interface)

Editor’s note: it is recommended to use this text elsewhere “Provisioning agent resides in target resources and applies provisioning execution action. When a service/component management request is received from OSPE-1/2 (such as service activation/inactivation), the request is decomposed into several steps, in which there may include actions about configuring some data to target resources. The configuration command and data is sent to provisioning agent implementation resides in target resource via OSPE-4. The provisioning agent performs the action and returns a result to the Provisioning Manager implementation.”
OSPE-4 is the interface used by OSPE Server to issue a LCM configuration and data configuration request to Provisioning Agent. 

OSPE-4 interface shall support the following functions:

· Sending  LCM configuration messages to corresponding Provisioning Agent of target resources.
· Sending  data configuration messages to corresponding Provisioning Agent of target resources.
5.3.2.5 OSPE-5 (OSPE tracing interface)

Editor’s note: it is recommended to use this text elsewhere “Monitoring Agent implementation (resides in targeted resource) receives the query and returns the required data to the Monitoring Manager. The monitoring result may be reported automatically or periodically after a query is issued via OSPE-5.”
OSPE-5 is the interface for sending tracing commands to and retrieving/receiving tracing data from targeted resources.

The OSPE-5 interface shall support the following functions:

· Sending tracing initiation/termination messages to target resources.

· Sending marking commands to target resources.

· Retrieving or receiving tracing data from target resources.

5.3.2.6 OSPE-6 (OSPE notification interface)

OSPE-6 is the interface used by OSPE to issue a notification request to target resources. For example, when stopping a running component X, OSPE issues a notification to enablers or components related to component X via OSPE-6, notifying the status changing of the component.

The OSPE-4 interface shall support the following functions:

· Notifying target resources about status and/or configuration change of any components.

Notifying associated resources about status and/or configuration change of any services.

5.4 Flows
(Informative)
Editor’s note: need to indicate synchronous behaviour of the operations below (e.g. atomic, best effort, ..)Contributions are invited.
5.4.1 Life cycle management

This flow describes the interaction between OSPE entities to life Cycle Management. It consists of:

· Component Life Cycle Management

· Service Life Cycle Management

5.4.1.1 Component Life Cycle Management
5.4.1.1.1 Deploy a new component

The figure below shows an example of OSPE deploying a new component.
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Figure 2. OSPE Deployment of a new component
Editor’s note:  
The timing and frequency of confirmation responses may need to re-assessed. There may be too significant of a time lag between the OSPE requester request (step 1) and the confirmation response (step 12), espaecially given that the Activation step happens based on the Service provider's schedule.

When a new component is to be deployed in the service provider environment, the OSPE requestor will initiate a component deployment request with necessary information provided. OSPE Server then will create the process for this request. 
After physical installation, OSPE Server will configure and register the component. All the information related to the component should be registered, such as software version, functions and capabilities, configuration template, provisioning interfaces, tracing interfaces into OSPE server. Besides these, the dependencies between components should be declared for the new component in SMAC. Service Provider will register the dependency between the new component and other components, e.g. POC enabler will use presence capability. 
Firstly after receive the requests and required information from OSPE requestor; OSPE Server issues a request to SMAC for check the dependencies of component. Then, OSPE Server will trigger the configuration of this component. The appropriate configuration message is generated by OSPE Server according to the registered template and interface protocol and is sent to the Provisioning Agent for performing the component configuration. This process may be repeated several times.

After component configuration, Service provider may choose to test the functions or performance of the component. The process of deploying the component should be terminated and an error code is returned to OSPE requestor if the component fails in the test. 

If the component passes the test, OSPE Server may notify the related enablers/components/back-end systems for final preparation. Finally, OSPE Server activates the component base on the schedule of service provider and responds to OSPE requestor. 

5.4.1.1.2 Modify a component

The figure below shows an example of OSPE modifying an existing component.
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 Figure 3. OSPE Modification of a deployed component
After a component is deployed into service provider environment, modifications (such as reconfiguration, deactivation, reactivation, upgrade, downgrade, etc) may be required by Service Provider. OSPE requestor sends the modification request to OSPE Server. OSPE Server then creates the process for this request. Firstly OSPE Server should assure the pre-conditions fulfilled by checking component dependency from SMAC and taking necessary actions. Then OSPE Server distinguishes the modification type and composes the appropriate message (such as reconfiguration, deactivation, reactivation, upgrade, downgrade, etc) according to the registered template and interface protocol. The message is sent to the Provisioning Agent. Note several actions may be involved in one modification request. For example, the modification request may include check the component dependency, deactivation, reconfiguration and reactivation. After the step, OSPE Server may notify the related enablers/components/back-end systems about the change according to the dependency with or requirement from other systems.

5.4.1.1.3 Deactivate a component

The figure below shows an example of OSPE deactivating an active component.
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 Figure 4. OSPE Deactivate of a deployed component
OSPE requestor sends the component removal request to OSPE Server. OSPE Server then creates the process for this request.  After check the dependency of component, the OSPE Server may notify the related enablers/components/back-end systems about the component removal according to the dependency with or requests from other systems. After confirmations are collected, OSPE deactivates the component and the OSPE requester will unregisters the component by removing the data from SMAC.  

5.4.1.2 Service Life Cycle Management
5.4.1.2.1 Deploy a new service

The figure below shows an example of OSPE deploying a new service.
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 Figure 5. OSPE Deployment of a new service
When a new service is to be deployed in the service provider environment, the OSPE requestor will initiate a service deployment request with necessary information provided. OSPE Server will create the process for this request. Administrators will be involved if approval needed. 
After physical installation of related components, OSPE Server configures and registers the service. All the required information should be registered, such as software version, functions and capabilities, configuration template, the service usage interface (e.g. a URL to call the service), the service subscription provisioning interface (to properly provision user information when subscribing to the service), accounting interfaces (needed if the service is to generate accounting information on demand from the service provider). Besides these, the dependencies among services and components should be declared for the new service in SMAC. Service Provider will register the dependency between the new service and other components or services, such as location capabilities, messaging, charging. The service will demand the SLA of the used components. 

Then, OSPE Server triggers the configuration for the service. Firstly, based on the service dependency, OSPE Server decomposes the service configuration into several configuration actions and performs them with the help of Provisioning Agent. The configuration request may contain the SLA of the service or to configure some parameters of the service in the related component. Note several components may be involved in the service configuration. So the steps “2, 3, 4 and 5” may be repeated. 

After the configuration is finished, Service provider may publish the service to the appropriate system (e.g. user portal system) by notification mechanism. Then a confirmation is respond to OSPE requestor. After that, Service provider may choose to start another SLT process for testing the functions or performance of the service. . 
5.4.1.2.2 Modify a service

The figure below shows an example of OSPE modifying an active service. 
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Figure 6. OSPE Modification of a deployed service
After a service is deployed into the service provider environment, modifications (such as reconfiguration, deactivation, reactivation, upgrade, downgrade, etc) may be required by Service Provider. OSPE requestor sends the modification request to OSPE Server. OSPE Server then creates the process for this request. Also OSPE Server should assure the pre-conditions by checking service dependencies and taking necessary actions accordingly. OSPE Server finds which components are involved based on service dependency, distinguishes modification type, composes suitable message (such as reconfiguration, deactivation, reactivation, upgrade, downgrade, etc), and sends the message to involved components. This step may be repeated if several components are involved. Note several actions may be involved in one modification request. For example, the modification request “reconfiguration” may include deactivation, reconfiguration and reactivation. After the modification finished, OSPE Server will notify the related enablers/components/back-end systems about the change according to the dependency with or requirement from other systems. 

. 

5.4.1.2.3 Withdraw a service

The figure below shows an example of OSPE withdrawing an active service. 
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Figure 7.  OSPE withdrawn of a deployed service
OSPE requestor sends the service removal request to OSPE Server. OSPE Server will create the process for this request. OSPE Server should assure the pre-conditions by checking service dependency and taking necessary actions accordingly.  OSPE Server first finds which components should be involved in this service removal through SMAC and notifies the related enablers/components/back-end systems about the service withdrawn. After that, OSPE server sends configuration request to the related components. After receiving all the confirmations from Provisioning Agent, OSPE requester unregisters the service by removing the service data from SMAC.
5.4.2 Service level tracing

This flow describes the interaction between OSPE Server and Tracing Agent to finish a service level tracing.
5.4.2.1 Turn on service level tracing function
The following diagram shows how service provider turns on ‘tracing’.
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Figure 8. Turn on Service Level Tracing

When a service provider decides to turn on SLT for a service, the operator will send a tracing turn on request to the OSPE Server. The OSPE Server may then check the service dependency from SMAC (Service Model & Catalogue) to see which components are related with this service.  After that, the OSPE Server sends the tracing turn on message separately to each Tracing Agent. Then the Tracing Agent will activate its tracing function and start to check each service request to see if it needs to start the tracing. If the tracing has been successfully activated, the confirm message is sent back to the OSPE Server.
5.4.2.2 Starting tracing from terminal
The following diagram shows how the SLT is running between terminal and OSPE components. 
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Figure 9. Starting tracing from terminal

Before starting a tracing session, the service provider should make sure that the tracing functions of related components are turned on.

When the service provider decides to start a SLT for a service, the OSPE Server will firstly mark the user’s terminal. Then, when the user starts the service from the terminal, a trace token will be added to the message sent from the terminal to the next component.  The component receives the message and checks the token to see if it is needs to start tracing. If the message received has been marked with the token, the component starts tracing and recording the service execution. During the tracing, the log data shall be collected. During the service execution, the related outgoing messages shall be marked by the token and thus will the token be forwarded to other components. The following component will check the token and start tracing if needed. Tracing information will be transferred to the OSPE Server. After receiving tracing information from Tracing Agent, the OSPE Server may correlate the log data. The log data will be finally transported to the requestor through the interface OSPE-2
5.4.2.3 Starting tracing by the help of Tracing Agent
The following diagram shows with the help of Tracing Agent, the SLT can be started without the limitation of terminal’s SLT function.
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Figure 10. Starting tracing by help of Tracing Agent

Before starting a tracing session, the service provider should make sure that the tracing functions of related components are turned on.

For the terminal which doesn’t support SLT function, the OSPE Server will check which component will firstly receive a message from the terminal for the given service. Then, the OSPE Server issues a message to the Tracing Agent to mark that component. The user starts the service at the terminal. When the first component has received a message from the terminal, a trace token will be added to all outgoing messages related to that service sequence from that component. The component starts tracing; the logs data will be collected. .The following components will check the token and start tracing if tracing is activated. All of the log data will finally be transported to OSPE Server through interface OSPE-5 and to the requestor through the OSPE-2 interface
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Appendix B. OSPE Related Data Model
(Informative)
OSPE manages service data, service package data, service provider data, and component data. OSPE may also affects other related data types by configuring or notifying related resources about the change of OSPE managed data (e.g., service data, service package data).

In implementation aspect, it should be found out which data types are related to OSPE managed data, and based on that which resources (enablers, backend systems) should be configured or notified of the change of OSPE managed data. A good way to do so is to analyze the OSPE related data model, which defines the data types related to OSPE and the relationships between data types.
One example of the OSPE related data model is depicted in Figure 12. In this case, there are 7 data types that may be related to OSPE: subscriber data, subscriber group data, service data, service package data, subscription data, partner SP data, and component data. Relationship between different data types is shown as Figure 12.
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Figure 11 .OSPE data model

The relationships between data managed and/or stored by OSPE are the following:

· Relationship between service data and service package data:
· A service package consists of at least one service;
· A service may belongs to 0 or any numbers of service packages;
· Relationship between service/service package data and SP data:
· A service/service package is provided by one partner SP;

· An SP has 0 or any numbers of service/service package;
· Relationship between service data and component data:
· A service should use at least one component in owner SP environment;
· A component bears any numbers of services.

The other relationships in the  Figure 12 include: subscription data is related with service data, service package data, subscriber data and subscriber group data. However they are out-of-scope for OSPE and therefore will not be described here in detail.
As a result of the relationship analysis of this example of OSPE data model, it is shown that the subscription data though not managed and/or stored by OSPE, should be affected by OSPE by notifying other systems when OSPE execute some operations that changes service data and service package data (which are managed and/or stored by OSPE). Subscriber data and subscriber group data are not stored in or managed by OSPE, nor are they affected by OSPE.

Appendix C. OSPE Agents Implementation Aspects
(Informative)
This Appendix describes the implementation issue of OSPE Agents. As described in Section 5.3, OSPE Agents cooperates with target resources to perform the OSPE actions. Therefore, how it is implemented with target resources is to be considered. 

Actually OSPE Agents can be implemented with target resources in different ways. One example is that OSPE Agents are implemented in the server entities of a target resource, as shown in Figure12. In this way, the server entity of a target resource performs OSPE provisioning actions, tracing actions,  notification actions, and supports the corresponding OSPE-4, OSPE-5 and OSPE-6 interfaces.
. 
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Figure 12. OSPE Agent implemented within the server entity of target resources
An other example is that each OSPE Agent stands alone and interacts with target resources by proprietary interfaces, which is shown in Figure13. In this way,  the Provisioning Agent, Tracing Agent, and Notification Agent are components  that receive messages from respectively the OSPE-4, OSPE-5, and OSPE-6, and performs corresponding functions by calling target resource management interfaces. 

Note that target resource management interfaces are interfaces exposed by the target resource.  
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Figure 13.  OSPE Agents stands alone
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