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SUMMARY


We are designing the future Japanese aviation network and are also considering the network management architecture. This paper views issues and user requirements in the current aviation network, and tries to show one of the plan of the network management architecture of the future aviation network.
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�
1.  Introduction





Currently there are several kinds of networks for aviation communication in Japan. However these networks have a different architecture each other and are not complementary. In order to use existing networks effectively and to prepare new architecture networks for ATN (Aeronautical Telecommunication Network), Japan Civil Aviation Bureau (JCAB) is considering the next-generation network for the aviation data communication. This network will include several existing networks and will be corresponding to ATN.





This paper tries to clarify issues of the network management existing in current aviation networks and to solve those issues. This paper also shows an example of network management architecture in the next-generation network for the aviation data communication in Japan.





Management Requirement





Current aviation networks in Japan
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Current Japanese aviation network is composed of several kinds of networks. Each network has a network management system, each of which is not fully compatible with the others. Figure 1 shows a part of Japanese aviation network.


Figure � SEQ Figure \* ARABIC �1�  A part of current Japanese Aviation Network


�
Currently we are discussing Japanese aviation network in near future. Figure 2 shows one of the future plan of Japanese aviation network. This plan is divided into the following 2 phases.





1)  First Phase		: Integrate the ground to ground sub networks.


2)  Second Phase	: Integrate ATN and parts of airline's networks.
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Figure � SEQ Figure \* ARABIC �2�  One of the future plan of Japanese Aviation Network


�
Current Issues and User Requirements





Currently we have some issues and requirements in the aviation network.





Interoperability


Currently we use a specific management procedures. These are different from standard management protocols as CMIP (Common Management Information Protocol) specified in OSI (Open Systems Interconnection) system management or SNMP (Simple Network Management Protocol). As well as the above, we have many kinds of management applications corresponding to each network. This forces people, who manages networks, to operate various management procedure and to monitor multiple displays with different view.





HMI(Human Machine Interface) on the management applications


Currently we have multiple management systems corresponding to sub networks. These management systems have different HMI and control procedure, so this forces network management people to learn various technical knowledge and management procedure.





Management functions�It is important to monitor and control the configuration, the performance, the fault status and security in current aviation network.





Solution of Issues





This section shows one direction as a result of our discussion about above issues in Section 2. However this direction is not the final solution, because it is necessary for us to discuss further about these issues from view of cost or security.





Interoperability





We are planning to adopt a standard management protocol. Currently available management standards are CMIP and SNMP. CMIP has more management functions and description capabilities of the management information than SNMP. On the other hand, SNMP is more popular than CMIP in market place, especially in LAN (Local Area Network) environments.





SNMP is a de-fact standard protocol in LAN and is implemented by many network equipment. So we choose SNMP for communication between existing network equipment and management computer. However SNMP is inferior to CMIP in the capability of description for management information. For instance SNMP cannot process nested structured table. Thus we also choose CMIP for newly introduced network equipment like ATN router. CMIP is used as the protocol between ATN based equipment and management computer.





Summarization of discussion about interoperability are as follows;


Management Model


We adopt the manager/agent model, which is based on OSI management and SNMP standards.


Management Protocol


Within the nation, management protocol is SNMP.


Inter nations, the management protocol is CMIP.


Thus CMIP/SNMP gateway is used at the border of nation.





3.2  HMI





No HMI is currently specified by the Standardized Organization, nor no communication protocol between managers is standardized. However it is important to standardize HMI and protocol between managers, because it releases the network management people from the complex management jobs and decreases the network management costs. 





As the first step for standardization of HMI, we have determined to standardize the communication protocol and API (Application Program Interface) between managers. CORBA (Common Object Request Broker Architecture), which is specified in OMG (Object Management Group), is relatively hopeful architecture in distributed computing environment. Distributed applications uses IIOP (Internet Inter-ORB[Object Request Broker] Protocol) in CORBA based computing environment. So we choose IIOP for the communication between distributed managers.





Management Function





We choose configuration management, fault management, performance and security management function as the basic aviation network management function. And we also choose accounting management function optionally.


�
4.  An example of management system in future aviation network





Figure 3 shows the network management system in the next-generation network for the aviation data communication. 
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Figure � SEQ Figure \* ARABIC �3�  An example of the future network management architecture





This network management system consists of the following components:





HMI (Human Machine Interface) on Manager


This is the user interface for the system management people. This HMI is available at any place in the aviation networks. This may use a Web Browser like a Netscape Navigator or Microsoft Internet Explorer.





Domain Manager


This is the top of area managers, and manages whole network. This makes the management information database to store the whole management information. 





Management Information Database


This is the database that stores the management information. There are multiple management information databases, corresponding to kinds of management information. (e.g. Configuration information and fault information, etc.)





SNMP/CMIP Gateway


This is the gateway between SNMP and CMIP. This translates the both protocol and the structure of management information. 





Area Manager


This manages network managers and network equipment in a certain geographical area, and is managed by a domain manager. This is composed of the following 3 functional units.





SNMP manager function	: This communicates with network equipment using SNMP. This provides the user interface for network management people.


SNMP agent function	: This communicates with domain managers using SNMP.


ORB(Object Request Broker): This is used in the local communication between SNMP manager function and SNMP agent function.





Existing Managers


This manages network equipment. This is managed by an area manager.





SNMP Exchanger	: This translates the information structure of the existing network equipment to one of the SNMP management structure.


SNMP agent function	: This communicates with an area manager. 


ORB(Object Request Broker): This is used in the local communication between SNMP manager function and SNMP agent function.





Newly Introduced Network Equipment


This is agent role against an area manager. This is composed of the following functional units.





SNMP agent function	: This communicates with an area manager.
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