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I. INTRODUCTION
With advancement of continuous medical science and digital technique, more various and complicated medical devices are appearing from the hospital. So, the medical network becomes a complicated structure that consists of various devices from simple sensors to complex multimedia devices, and has migrated from the local network with independent functional devices to the distributed and pervasive network supporting mutual operations among medical devices and more improved services. Accordingly, the medical network management system that manages the distributed network environments with heterogeneous devices is needed to support convenient services to users.
II. CHARACTERISTICS AND REQUIREMENTS OF MEDICAL NETWORK
In order to support the ubiquitous medical network in home or hospital, a medical network has quite different characteristics with those of a general computer network as follows.
1. Ubiquitous and bandwidth sharing network
· Supporting and management of the various field protocols existing in different devices
· Supporting several high bandwidth service concurrency as well as reliable and rigorous communication

2. Hierarchically configurable network
· Hierarchically abstraction and context-awareness service for various devices and users
· Controlling devices regardless of their location and properties
· User interface to control devices without detailed knowledge
3. Dynamic updating and registering of device status
- Maintaining valid and reliable device information in spite of a change in location or device status
4. Real-time and fault tolerant operation
· Real-time response about critical events or accidents in medical network
· Co-design of hardware and middleware to meet a real-time constraint such as priority-based communication and interrupt handling

· Minimizing the damage caused by accidents or errors

· Prevention of the total network from failure or malfunction by error localization and isolation
III. PARADIGM FOR CONSTRUCTING MEDICAL NETWORK
1. Conceptual model

Based on the medical network requirements mentioned above, the hierarchically configurable network architecture, as shown in Fig. 1, is introduced. Since the architecture has a tree-style network topology, it is configured using the conceptual semantics of a tree structure. Thus, the network concept can be explained as follows; a hospital consists of several logically separated subsections, such as rooms, floors, and so on, plus a logical sub-section (i.e. room) also consists of several sub-networks with various protocols such as RF, LonTalk, IEEE1394, TCP/IP, etc. Therefore, all the devices (leaf nodes) in a logical subsection are hierarchically grouped into their parent node (nodes on a network level) based on their respective supporting protocol.
This architecture is both vertically and horizontally configurable. The horizontally configurable features (arrows ⓐ and ⓑ in Fig. 1) refer to objects that are in the same level, have a direct communication path to each other, and are interoperable without crossing another level. Meanwhile, vertically configurable features (arrows ①, ② and ③ in Fig. 1) refer to objects that are in different levels, and thus interoperable through multiple levels.
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Fig. 1. Conceptual overview of hierarchically configurable network

2. MRG (Multimedia Room Gateway)
According to the above conceptual model, a hospital may consist of several logical sub-sections and each sub-section has its own MRG that supports several local network buses.
As such, the MRG connects all the subnets to the IEEE1394 or TCP/IP-based backbone network and plays the role of a network gateway and management server for each subnet, called a room. Furthermore, since one MRG manages all the devices with various protocols in one room, this allows for communication between such devices, while communication with devices in other rooms is possible via another MRG.
The essential functions of the MRG allow for the creation of a fully distributed medical network based on assigning an MRG to each logical room, and due to the fully distributed architecture, the failure or malfunction of a particular MRG will only affect that room and not the entire network. Moreover, the middleware for the MRG-based distributed medical network is also based on the distributed programming concept using embedded CORBA.
V. CONCLUSION
Currently, the medical network, as shown in Fig. 2, has both analog and digital devices with heterogeneous protocols, and is in a time of transition between centralized network and distributed network architecture. But, the medical devices are digitalized gradually and current heterogeneous protocols will be unified with the most effective protocol supporting high bandwidth service as well as rigorous and reliable communication. Therefore, at current situation, more research is needed with respect to the analysis and application of the most suitable protocol as well as the network management system such as MRG to accommodate various devices in a medical network.

[image: image2.wmf]Heterogeneous Protocols

(

Analog

/

Digital Interoperability

)

2005

2010

Heterogeneous Protocols

(

Majority 

: 

Digital

)

2015

Unified Protocol

(

Majority 

: 

Digital

)


Fig. 2. Migration of device protocol organization in medical network
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