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1
Introduction

In this draft, we present an open M2M architecture supporting Resource registration and discovery in global scale (here, Resource means any one of device or application but, resource can be any one of service, content, or context in future etc.). In addition, this architecture offers machine-to-machine (peer-to-peer) direct data communication where server domain is not in charge of relaying data between two machines but it is used for searching resources. The architecture is shown in Figure 1.
In open M2M architecture, Virtual Resource Domain is composed of Resource Directory, Topic Directory, and Application Repository. Resource Directory supports Resource registration and discovery. And, Topic Directory enables each resource to be managed as a topic-based manner (for example, topic-based resource registration & discovery and topic-based security access control). Application Repository provides a function of application registration and discovery.
Physical Resource Domain of open M2M architecture is composed of Resource Server, Resource Gateway, and Resource End-Point. Each Resource End-Point is connected to either Resource Gateway or Resource Server according to its communication capability. And all of Resource Server, Resource Gateway, and Resource End-Point have a Resource DB. Physical Resource Domain interacts with Virtual Resource Domain through Interaction Domain.
Each Resource Server, Resource Gateway, and Resource End-Point has a Resource DB keeping resource data or pointer of another Resource DB. Resource Server manages resource data of Resource Gateway or Resource End-Point which are connected to it. Resource Gateway manages resource data of Resource End-Points connected to it. Resource End-point manages resource data of connected sensor or actuator.
Each user or machine application accesses resource data through Interaction Domain. To access resource data, user or machine application searches a resource in Resource Directory, Topic Directory, or App Directory. And through Interaction Domain, user or machine application  can access the resource data without a care about where the resource is. 
In open M2M architecture, there are two types of communication method to access resource data. In the indirect method, users or machine application can access the resource data via Resource Server or Resource Gateway. In contrast, in the direct method, it can access the resource through a direct peer-to-peer connection.
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2
Open M2M Architecture
In this paragraph, we will describe features of open M2M architecture.
2.1
Virtual Resource Domain
Open M2M architecture provides a process of resource registration and discovery in a global scale through Virtual Resource Domain.
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Figure 2
· Virtual Resource Domain is composed of Resource registration & discovery part and Application registration & discovery part. 
· Resource registration & discovery part is composed of Topic directory and Resource directory.
· Application registration & discovery part is comprised of Application Directory and manager.
· Each resource or application is registered in Virtual Resource Domain, and these resources need to be searchable in global scale.
· Physical Resource Domain is composed of Resource server, Resource gateway, and Resource End-Point. User or Application can access each resource data through Interaction Domain after searching resource in Virtual Resource Domain.
2.2
Topic-based Access Control and Resource Registration & Discovery
This paragraph describes a topic-based resource access control and a topic-based resource registration & discovery in open M2M architecture. This service resides in Resource Registration and Discovery part and interacts with Resource Directory. 
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Figure 3

· User or application can search resources associated with a topic based on a topic category-based service.
· User or application can register resources to a topic category-based service.
· Through a topic category-based access control, we can easily manage all the access control to each registered resource related with the topic.
· Topic Directory interacts with Resource Directory

2.3
Supporting P2P Communication for M2M devices
· 
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Figure 4

· Virtual Resource Domain provides the point of contact to the resource data that a user or an application requests. 
· After searching a resource in the Virtual Resource Domain, a user or an application can connect to the resource to get resource data directly in a point-to-point communication.


























2.4
The Structure of M2M Resource DB
This section describes the skeleton of Resource DB in open M2M Architecture. 
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Figure 5

· Resource Server, Resource Gateway, and Resource End-Point have a Resource DB.
· 
· The Resource DB contains resource data or pointer of another Resource DB.
· Resource Server manages resource data of Resource Gateway or Resource End-Point which are connected to it. 
· Resource Gateway manages resource data of Resource End-Points connected to it.

· Resource End-point manages resource data of connected sensor or actuator.
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