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SUMMARY


An ATN System Management convergence process has been initiated by Eurocontrol, with active participation from ProATN and ACI implementation projects and STNA.  This paper reports the findings of the Task Team with respect to the protocol stack for ATN management communications and consideration of the integration of existing SM Manager products with ATN Agents.
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�
� AUTONUMLGL �	Introduction


An ATN System Management convergence process has been initiated by Eurocontrol, with active participation from ProATN and ACI implementation projects and STNA to ensure:


that managers and agents developed by the projects will interwork successfully,


that implementations will be SARPs-compliant to the extent possible given the project constraints,


that ATN SM SARPs will capture the requirements identified by the implementations.


To address the protocol stack and encoding issues, a SM Stack Task Team (Stack-TT) was set up.  


� AUTONUMLGL �	"FastMIP" Protocol Stack


� AUTONUMLGL �	Definition and Rationale


The Task Team has confirmed that the proposed ATNP/WG3 approach of defining a "FastMIP" protocol stack is the most appropriate way of providing system management standards for ATN mobile subnetworks and inter-domain management.


The "FastMIP" stack is described in detail in an accompanying paper by Frédéric Picard.  Briefly, it consists of utilising the "Fast Byte" stack already specified in the ULCS SARPs.  This requires the short connect / null encoding options of Session and Presentation layers, PER-encoded ACSE edition 2, and PER-encoded application information.  


The rationale for this decision is based on a number of factors, including:


bit-efficient protocol for limited bandwidth air-ground datalinks,


avoidance of multiple parallel protocol stacks in ATN systems,


simplified certification requirements,


compatibility with the existing application SARPs


lightweight ATN upper layers in ISs. 


� AUTONUMLGL �	Profile for SM Stack


The specification of the FastMIP stack still needs some detailed work.  The accompanying paper by Frédéric Picard confirms that the internationally standardised AOM 12 profile can be used, if references to ISP 11183-1 (ACSE, presentation and session for use by CMISE/ROSE) are replaced by references to the ICAO ULCS stack.  


Some optimisation of AOM 12 will also be required.


For example, the CMIP standard defines the following type to identify MO attributes:


AttributeId ::= CHOICE {


	globalForm 	[0] IMPLICIT OBJECT IDENTIFIER


	localForm	[1] IMPLICIT INTEGER


}


AOM 12 specifies that all MO attributes are identified using the global Object Identifier form.  This entails a very large overhead for systems management operations which involve several separate attributes.  For a specific application context, such as ATN systems management, it is permissible to define INTEGER values instead of Object Identifiers, and to use the localForm of identification, which is much more bit-efficient.  However, the local form is defined in AOM 12 as "out of scope" for that profile.


� AUTONUMLGL �	Encoding of Management Data for Interchange


The encoding issue applies at two levels: 


the encoding of CMIP/ROSE/ACSE APDUs, and 


the encoding of the MIB information


� AUTONUMLGL �	Encoding of CMIP/ROSE APDUs


Given the existing ULCS architecture, the "Fast Byte" presentation profile requires all presentation data to be taken from a single presentation context.  This implies that all application data must be treated as part of a single abstract syntax definition.  The ULCS SARPs contain mechanisms for routing received application data to the correct ASE, which are independent of the presentation context.


� AUTONUMLGL �	Encoding of Embedded Management Information


The CMIP syntax encapsulates MO information by means of definitions such as:


Attribute ::= SEQUENCE {


	attributeId		AttributeId,


	attributeValue	ANY DEFINED BY attributeId


}


The actual type used in the ANY DEFINED BY will depend upon the definition of the attribute.  For example, a counter attribute may be defined as an INTEGER type, in which case - given the fact that CMIP PDUs are to be encoded with PER - the transfer syntax would be a PER-encoded unconstrained INTEGER value.  


In principle it would be possible to re-define all attributes to have EXTERNAL syntax at the CMISE level.  This could then encapsulate the attribute value encoded using BER.  In this way, standard BER could be used by the Manager and Agent applications.  However, there are a number of drawbacks:


non-standard attribute definitions,


loss of encoding efficiency,


dual encoder/decoders per SM. stack.


This approach is therefore rejected.


�
� AUTONUMLGL �	Integration of Manager Products with ATN Agents


A large amount of the development of system manager applications is concerned not with the communications stack and attribute encoding but with the provision of sophisticated system management functions (e.g. fault management application) and the presentation of management information to the end user by means of ergonomic graphical interfaces.  Thus, it is desirable for COTS manager products to be able to be used in the ATN system management environment.


A number of options have been investigated by the SM Stack Task Team, considering the BULL ISM manager product as a typical COTS management application suite.  The ISM product uses Agent Integrator (AI) modules to interface with different protocol stacks and management information encodings.


Four technical options have been analysed, all assuming that the airborne Agent has a FastMIP stack using PER (meaning that, given the MIB elements are encapsulated in the CMISE PDUs, that these MIB elements are PER encoded as well), as illustrated in Figure 1.
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Figure 1 : Airborne SM stack


� AUTONUMLGL �	Option 0: PER-encoded MIB


In this option, the contents of the MIB would be exclusively encoded in PER in both Manager and Agent.  For BULL ISM, and probably for other COTS managers, this would require a product modification which is considered to be too expensive from a project point of view, as these products are aimed at the market for traditional SM Managers which use BER encoding as defined in current standards, BER thus being pervasive throughout the Manager components.  


Therefore the PER encoding defined for ATN management information must be decoded before it reaches the proprietary management applications, and management information generated by the proprietary manager applications must be re-encoded into the PER equivalent for transmission over ATN.


�
� AUTONUMLGL �	Option I: Full Application Gateway





� EMBED Word.Picture.6  ���


Figure 2 : Ground SM stack - Option I: Full Application Gateway


In Option I, illustrated in Figure 2, a full application Gateway at CMISE level is produced, as a separate "Black Box".  This requires no change at all to the ISM manager product, or the OSI/CMIP Agent Integrator module.  The Gateway appears to ISM as a Full-Stack Agent, but is actually a proxy acting on behalf of the "real" remote Agent.  The Gateway performs BER/PER conversion and acts in the Manager role towards the airborne Agent.  It has an internal representation of the MIB in both PER and BER forms.


It should be noted that this Option requires the MIB and CMISE abstract syntaxes used in the Bull ISM product to be 100% compatible with those of the Gateway and Agent, meaning that, although the ASN.1 may be different to allow for encoding efficiency reasons, lossless conversion should be possible.


Advantages:


No change is required to existing manager products


Gateway design is independent of Manager architecture - can be used with different OSI Manager products


Disadvantages:


Likely high development/procurement costs


Inefficiency and complexity of dual stacks


Possible performance problems


Naming and addressing issues


�
� AUTONUMLGL �	Option II: Translation within CMISE


� EMBED Word.Picture.6  ���


Figure 3 : Ground SM stack - Option II: Translation within CMISE


In Option II, illustrated in Figure 3, the standard ISM AI for CMIP/BER is used.  Under the XAP/APLI interface, a CMISE translator is defined, converting between PER and BER at the CMISE level.  Thus the MIB objects are retrieved/stored using BER and converted to/from PER within the translator.  This would then run over a SARPs-compliant ULCS communications stack.


As with Option I, it should be noted that this Option requires the MIB and CMISE abstract syntaxes used in the Bull ISM product to be 100% compatible with those of the translator and Agent, meaning that, although the ASN.1 may be different to allow for encoding efficiency reasons, lossless conversion should be possible.


Advantages:


Existing Agent Integrator is retained


Uses publicly available  XAP / APLI interface


Disadvantages:


Solution is product-specific


�
� AUTONUMLGL �	Option III: Translation by CMISE User


� EMBED Word.Picture.6  ���


Figure 4 : Ground SM stack - Option III: Translation by CMISE User


In option III, illustrated in Figure 4, a new AI is specified, which performs the BER - PER translation of the MIB elements, i.e. above the CMISE.


As with Options I and II, it should be noted that this Option requires the MIB and CMISE abstract syntaxes used in the Bull ISM product to be 100% compatible with those of the Agent, meaning that, although the ASN.1 may be different to allow for encoding efficiency reasons, lossless conversion should be possible.


Advantages:


BER/PER conversion is done at the highest level, i.e. only for the MIB elements, emulating a PER-encoded MIB


Problem is contained in a single module


Disadvantages:


Solution is product-specific


SMK interface is not openly available


Likely cost implications of developing a new proprietary system manager component
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