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1. Scope
(Informative)

<< Briefly describe the scope of the architecture.  Include an explanation of how this architecture relates to Open Mobile Alliance Activity.  If it adds clarity, also describe what is not in the scope of this architecture.  DELETE THIS COMMENT >>

This document describes the base concepts and high-level architecture of the OMA Gaming Platform (GP). Technical details for the first release are covered in the specifications for Gaming Platform 1.0 [GP10] and the technical details for the second release are covered in Gaming Platform 2.0 [GP20].  

Starting from business drivers, the document describes the key features of the OMA gaming platform in release 1.0 and release 2.0 and sets them into perspective.

2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”, Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

2.1 Normative References

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

	[GP10]


	OMA-GS-v1_0-20030612-C.zip , http://www.openmobilealliance.org/release_program/enabler_releases.html

	[GP10JDOC]
	OMA-GamingPlatform-JavaDocs-V1_0-20030612-C.zip, http://www.openmobilealliance.org/release_program/enabler_releases.html

	[GP20]


	The combined enabler package for the Gaming Platform 2.0, consisting of [GP20SERVER],  [GP20PROTOCOL] and this document.

	[GP20SERVER]
	Gaming Platform version 2.0 Server Framework. Newest draft document can be found in OMA-GS-2004-0009

	[GP20PROTOCOL]
	Gaming Platform version 2.0 Client/Server Protocol. Newest draft document can be found in OMA-GS-2004-0022


2.2 Informative References

	[ARCH-INVENT]
	“Inventory of Existing Architectures in OMA”, <doc ref>, URL:http://www.openmobilealliance.org/

	[ARCH-PRINC]
	“OMA Architecture Principles”, <doc ref>, URL:http://www.openmobilealliance.org/

	[ARCH-REVIEW]
	“OMA Architecture Review Process”, <doc ref>, URL:http://www.openmobilealliance.org/

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

	[OMA-CF]
	“OMA Common Functions”, <doc ref>, URL:http://www.openmobilealliance.org/

	[@@@-UC]
	“@@@ Use Cases”, <doc ref>, URL:http://www.openmobilealliance.org/

	
	

	
	<< Add/Remove reference rows as needed! >>


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.

<<The Architecture Document is assumed to contain normative material and is expected to use the previous two paragraphs, if not (is it really an AD?), replace it with the following paragraph.  DELETE THIS COMMENT >>

This is an informative document, which is not intended to provide testable requirements to implementations.

<<If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  Delete all definitions that are not used in the document.  DELETE THIS COMMENT >>

	Collaborative Context Model
	An extension of the Context Model. It expands on the Context Model by describing the interactions (collaborations) between the entities of this architecture and external entities (e.g. entities in other architectures).

	Contextual Item
	A logical entity in an architecture

	Context Model
	A model that identifies all contextual items relevant to understanding architecture.

	Interface
	See [OMA-DICT].

	Reference Point
	See [OMA-DICT].

	System
	A functional entity 

	
	


3.3 Abbreviations

<< Add abbreviations as needed to the following table.  DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	xxx
	xxx

	
	


4. Introduction
(Informative)

<< Describe the high level architecture in greater detail than provided in section 1.  From a market perspective, this section should answer the following questions (in prose):

What is the purpose of this architecture?

What problems does this architecture solve?

Briefly describe how this architecture relates to the various views (i.e. the reference point view) specified in [ARCH-INVENT].

DELETE THIS COMMENT >>

Due to enhanced device capabilities of regular mobile handsets and newly emerging devices, specifically for gaming, the market for mobile gaming is growing rapidly. On one hand ‘phones that have the ability to play games’ have become more powerful and today include color displays, large memory, as well as download and execution environments making game applications more fun and easier to access.

In the wireless data services segment, mobile gaming is emerging as a mass market, and often used as a time killer for everyone. ‘Connected mobile gaming consoles’ on the other hand are moving from traditional games industry into mobile networks. This segment is targeted to passionate gamers and sets new standards for mobile game play.

Mobile games are the fastest growing type of applications for mobile devices at this stage and can easily become the ‘killer application’ for third generation networks. Good game applications can create high stickiness and user involvement, as well as stimulate significant amount of network traffic and end user consumption of high value content. 

Those business drivers transpire into a win-win situation for all involved parties in the value chain:

· For the user, the game experience increases, due to instant and pervasive interaction and much more exciting games than has been seen in the past.

· Network operators see gaming as a family of applications, which significantly drives up network traffic, offers opportunities to sell more high value content, and increases stickiness. Mobile data is regarded as the key driver for telecommunications services growth.

· Service providers provide applications via downloads through portals and create a revenue this way.

· For game publishers and developers, a mass market is emerging because their products are accessible by a mass market. Mobile gaming is a complement, not a replacement, for console gaming. Wireless connectivity will add value through a mass market channel of delivery.

When looking at mobile games, both from a game experience and architecture perspective, it is useful to distinguish between the following categories of games:

· Messaging based games, which are games using SMS or MMS messaging protocols, and have their game logic purely on the server. Such games can only be played when users are connected to the mobile network.

· Mobile browser-based games, using for example a WAP or i-mode browser, also follow the thin client approach as described above.

· Downloadable offline games, where game logic is downloaded on the mobile device and is executing on the mobile device only.
· Downloadable online games, where game logic is downloaded and executed on the device, but here in conjunction with a game server that can be accessed over a wireless network.
· Externally delivered games, which are distributed physically, through various media (e.g. memory cards etc) and are executing on the mobile device in conjunction with a game server that is accessed over a wireless network.
Beyond those game types listed above, also offline games that are not downloaded to the handset and not connected to the network exist, and are out of scope for this specification.

The game types listed above differ in terms of server side and client side components that are involved, as well as the interaction over the wireless network. State-of-the-art (in 2004) is downloadable games and for some type of devices memory card based games. Connected games are strongly emerging, making mobile gaming more interactive than ever.

4.1 Target Audience

The target audience for this document includes but is not limited to the following:

· The Working Group(s) that will create specifications based on this subject matter

· Working Groups that need to understand the architecture of this subject matter

· Architecture Working Group (e.g. during Architecture Reviews as defined in [ARCH-REVIEW], to determine compliance of [ARCH-PRINC], etc.)

· Interoperability Working Group (e.g. for early analysis of interoperability requirements)

· Security Working Group 

· Architects, developers and business experts aiming to get an overview of OMA’s Gaming Platforms. This document explains the architecture on a high level and sets the context of the more detailed technical documents [GP10] and [GP20].

<< Specify any other target audience(s) for this subject matter.  DELETE THIS COMMENT >>

4.2 Use Cases

<< Identify the Use Cases that covered by the architecture.  Add all references to Use Case documents to section 2.  This section should also identify the major Actors in the architecture.  DELETE THIS COMMENT >>

4.3 Requirements

<< [NOTE: the reader of this section should be able to clearly identify those requirements that are met or satisfied and those that are NOT met or satisfied]

Identify the Requirements Document(s) on which this architecture is based.  

Using the table below, list all of the Requirements in the identified Requirements Document(s).  Use one table for each Requirements Document.  If a requirement is not met or satified, enter the string None in the Phase Met column.  The Section(s) column should contain a list of the sections in this document that contain text that addresses the requirement.

Add all references to Requirement Documents to section 2. 

DELETE THIS COMMENT >>

	Requirement ID/Number
	Phase Met
	Section(s)

	6.1.1 #1
	1.0
	7.1, 7.2

	6.1.1#2
	None
	

	6.1.1#3
	1.0, 2.0
	7.1, 7.2, 7.3

	
	
	


Table 1: Example Table – Listed in the Table of Tables

4.4 Planned Phases

<< Specify where this architecture is within the projected phases (e.g. phase 1.0, phase 2.0, etc.).  If the current phase is greater than phase 1.0, briefly describe how this version of the architecture differs from the previous version.  It may be appropriate to include a separate sub-section for the various phases.  DELETE THIS COMMENT >>

Future releases of the OMA Gaming Architecture might see enhancements in various directions: The OMA GP protocol could be extended to also support user management, more sophisticated high-score and lobby management, event based billing, DRM and single sign-on capability (Liberty Alliance). There could also be integration in-game communication with voice services some time in the future, with instant messaging and SIP. 

To standardize the interfaces between service delivery platforms and gaming platforms, standards such as Parlay/3GPP OSA could be leveraged as much as possible. 

A client library, hiding the complexity of network communication, might be defined, for game developers to use this API when implementing a game client.

5. Context Model
(Informative)

<< [NOTE: A reader of this section should be able to clearly understand how the architecture that is the subject of this document relates to other architectures within OMA.]  

This section defines the Context Model (also know as a Logical Model) of the subject matter.  The model identifies all of the concepts, terms, relationships and contextual items that are relevant to understanding the subject matter from an external point of view.  The contextual items themselves are logical entities in the architecture.  

This section should specify the services provided by the subject matter.  It should also describe high-level dependencies on other architectures (e.g. other Architecture Documents in OMA).

Note that the context model itself may not actually exist in a real world instantiation of the subject matter but is helpful in understanding the subject matter from a logical perspective. 

Users of this template should consult [OMA-CF] and identify any of this subject matter’s functionality (e.g. its systems, subsystems, interfaces) that is covered by OMA’s Common Functions ([OMA-CF]).  

DELETE THIS COMMENT >>

5.1 Context Diagram

<< Include one or more diagrams that depict the contextual items of the subject matter.  The logical entities identified above should be included in the diagram(s). 

Diagrams in this section should contain Logical entities only and not conflate Logical entities with Physical entities.

A diagram of physical entities (i.e. a diagram that includes deployment/implementation artifacts) is permitted in this section but ONLY if the diagram is clearly identified as such.  

The text in this section should identify and explain all entities in the diagrams.  

This section should include an explanation of how this architecture relates to the various views (i.e. the reference point view) defined in  [ARCH-INVENT].   This section should also include a diagram, which superimposes this architecture on top of the various views (i.e. the reference point view) included in [ARCH-INVENT].

The text should also identify the external entites that depend on this particular architecture and vice-versa.

DELETE THIS COMMENT >>
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Figure 1: Example Figure – This Label Is Listed in Table of Figures

5.2 Context Collaboration Model

<< The Context Collaboration Model expands on the Context Model by describing the collaboration (interactions) between entities of this architecture and other external entities.  This section expands on the Use Cases identified in section 4.  

Sequence diagrams should be used to describe the interactions.

DELETE THIS COMMENT >>

6. Architectural Model
(Informative)

<< [NOTE: An objective of this section is that it describe the systems and protocols with sufficient detail to enable a reader to identify any system and/or subsystem that may already be defined in other Architecture Documents or specifications in OMA.]

System and subsystem in the context of this section are functional entities.  As such, an implementation of a system or subsystem may result in software and/or hardware components that are not explicitly identified in this document. Implementation and platform details, however, are generally not within this document’s scope (unless clearly identified as illustrative examples). 

In this section the subject matter is decomposed into its logical systems and subsystems.  These systems are identified and described and their external interfaces are specified.   

DELETE THIS COMMENT >>

A mobile gaming platform is always embedded in a wider technology and business environment. When using any kind of mobile data service, a mobile device has to connect to network delivery equipment of a specific operator. This could include components such as a WAP Gateway, GGSN, SMS-C, MMS-C, Positioning Server, and so on. 

Typically, from those network components, all data traffic is forwarded to a service delivery platform, providing generic functionality to a wide range of applications. Such generic functionality can include authentication and authorization, subscriber management, download services, messaging, charging, and many more. Finally, gaming specific traffic gets routed to the game platform and the specific games applications, which might be provided by a third party. Figure 2 depicts such a high level set up.
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Figure 2: Architecture Overview

Network delivery components can be connected to several service delivery platforms. An example is where a Mobile Virtual Network Operator (MVNO) is using another operators’ network equipment. There can also be dedicated service delivery platforms - say for gaming - that can be accessed from multiple networks. And finally the game platform and game applications can be dedicated for a service provider or shared across many, to enable cross-operator game play for a large gaming community.

It’s important to note, that a game platform, as specified by OMA, is not self contained, but instead relies on the functionality provided by both the network delivery components, as well as the service delivery platform. Subscriber management, content download, messaging, or charging are good examples: this functionality can be leveraged from the service delivery platform and hence is out of scope for the OMA Gaming Platform.

The OMA Gaming Platform can be regarded as generic infrastructure on the server side providing common services to a range of game applications. 

As with many other complex software projects or standards, the OMA Gaming Platform is defined in releases. The remainder of this document will explain the content of these releases, together with a possible roadmap.

6.1 Gaming Platform 1.0

OMA’s Game Platform 1.0 [GP10] specification includes an architecture, an object model, and a set of APIs [GP10JDOC], which game developers can use, to run their game application on an OMA 1.0 complient platform. 

Emphasis of the release 1.0 work has been on games portability (running a game application on a number of server side games platforms) and games interoperability (enabling game applications executing in different environments, to exchange information and share common services) of the server side game logic.
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Figure 3: Platform interface for Game Applications

In a nutshell, GP 1.0 is defining the interface of an OMA gaming platform, which game applications can use in an environment, where both the game platform and the game application are executed on the server side. APIs have been specified and are addressing the following areas:

· Session management

· Connectivity

· Metering

· Scores and Competition Management

· Logging.
· Timers

Despite the fact that OMA standards are language neutral in nature, a set of Java APIs are provided as an example. From this, a set of interfaces can be derived for C++, C# or other programming languages.

Besides this set of interfaces, an domain model has been defined capturing the essence of an OMA Gaming Platform 1.0.
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Figure 4: Domain Model of an OMA Gaming Platform 1.0

The semantics of this model is as follows: A User is a phone subscriber who has a cellular account and may access the gaming platform. Users are typically identified by their MSISDN or their user name and password. For the gaming platform, it is assumed that each user has an internal unique UserID. 

A user  can play multiple games at the same time or maybe even act as several users in the same application. This concept is called an Actor. An Actor represents shared information between all ActorSessions in the same Application.

An Application is the installed code or logic of a game. The ApplicationInstance is the actual game played; it is the running instance of an Application. When the user selects an Application to play, an instance of the ActorSession class is created for this user. 

An ActorSession object represents a specific user in the context of a particular ApplicationInstance. Each user can be present in multiple applications at the same time, and thus be associated with several ActorSession objects. There is a one-to-many relationship between the Actor and ActorSession.

The MasterApplicationInstance represents a specific application instance, which is used to manage events and information shared between ApplicationInstances. This object can be used for special management events, e.g. declarative timers.

6.2 Gaming Platform 2.0

The OMA Game Platform 2.0 specification is an evolution of the OMA GP 1.0 specification. The OMA GP 2.0 comprises, beside this document two more detailed technical documents:

1. The OMA GP 2.0 Server Framework specification [GP20SERVER], which is the continuation of the work provided by OMA GP 1.0.

2. The OMA GP 2.0 Client/Server Protocol Specification [GP20PROTOCOL] specifies the communication between a game client on a mobile device and a game server, in which the server side part of the game is hosted. Both, the game client and the game server themselves are not specificied, but considered as black boxes. The defined protocol can run on top of various transport layers, such as e.g. HTTP, SOAP, or UDP. This layer depends on the underlying network and device capabilities.

The server framework and the client/server protocol are two independent functionalities in the OMA Gaming Platform 2.0. 

The event triggering mechanism in the server framework has not yet been alligned to the client/server protocol event mechanism. 
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Figure 5: Gaming Platform protocol for Game Clients

As can be seen in Figure 5, the OMA Gaming Platform 2.0 Client/Server Protocol [GP20PROTOCOL] exposes a set of interfaces, including the following operations:

· Login and Registration

· Game Persistence

· Game Creation and Matchmaking

· Game Play

· Messaging

· Highscore

· Miscellaneous

Besides those interfaces, there are events defined, which can be polled from the mobile device. Such events can be that a new player has joined a game or someone has left, that a turn is handed over, that a text message has been received, or similar.
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Figure 6: Domain Model of an OMA Gaming Platform 2.0

The domain model has been slightly enhanced for OMA GP 2.0, as shown in the figure above. The only change from the OMA GP 1.0 domain model is the introduction of the new object "Session", representing the communication between an Actor and the active ActorSession.

6.3 System and Subsystem Descriptions

<< This section describes all of the major systems and subsystems in the architecture.  DELETE THIS COMMENT >>

6.3.1 <System …>

<< Each system’s description must include at least the following information:

Name

Description

Responsibility (e.g. what does the system do/perform)

DELETE THIS COMMENT >>

6.3.1.1 <Subsystem(s) …>

<< Each subsystem’s description must include at least the following information:

Name

Description

Responsibility (e.g. what does the subsystem do/perform)

Each system identified above must have at least one subsystem that has an external interface/reference point.  Each of these external interfaces should be described in this section.  The interfaces must be described in a language-independent way as required by [ARCH-PRINC].  

Each interface/reference point should include at least the following information:

Name

Description

Systems/subsystems in this Architectural Model and/or actors in the Context Model that will use the interface 

DELETE THIS COMMENT >>

6.4 Subsystem Collaboration

<< Include sequence diagrams that illustrate how the architectural structure fulfills the requirements (as derived from the relevant use cases).  DELETE THIS COMMENT >>

Appendix A. Change History
(Informative)

<< The following is a model of a revision table.  DELETE THIS COMMENT >>

A.1 Approved Version History

	Reference
	Date
	Description

	n/a
	n/a
	No prior version –or- No previous version within OMA

	
	
	

	
	
	


A.2 Draft/Candidate Version <current version> History

<< This section is available in pre-approved versions – it should be removed in the actual approved versions.  DELETE THIS COMMENT >>
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Appendix B. <Additional Information>

If needed, add annex to provide additional information to support the document.  In general, this information should be informative, as normative material should be contained in the primary body of the document.

Note that the styles for the headers in the appendix (App1, App2, App3) are different than the main body.  The use below is intended to validate the styles to be used.  Remove if not needed.

DELETE THIS COMMENT

B.1 App Headers

<More text>

B.1.1 More Headers
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