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Version Control in the ATN Internet SARPs


Definitions


ICAO documented ICS Version Numbers are to be used in ATN Internet Communications Protocols to identify the compliance level of the protocol implementation. When compliance to a given version number is declared in a protocol header, compliance to that version and all previous versions is declared. WG2 recommends that these version numbers and the changes associated with them are documented in subvolume one.


ICS enhancements (e.g. security, system management, multicast, and/or miscellaneous ICS enhancements), by definition, are ATNP/3 (or subsequent Panel) matters where recommendations will be made to add enhancements to the existing SARPs.


ICS defect bug fixes are classified as to whether or not they affect interoperability:  If not, they are routinely submitted to the ICAO ATNP CCB process for packaging and submission as ICAO DOC 9705 amendments.  If interoperability is affected (i.e., the existing ICS baseline cannot interoperate with the proposed defect bug fix), and the defect bug fix must be implemented or the current ICS baseline will not work, then and only then will an incremented ICS Version number be recommended to the CCB.  If the current ICS baseline works (e.g. with less than optimal performance and/or functionality), such a non-interoperable defect bug fix will likely be treated as an enhancement.


Introduction


This FLIMSY documents WG2 decisions, and provides input to WG1, JWG and CCB.


ICAO Doc 9705 (known also as ATN SARPs Edition 2.3) is now the accepted baseline ATN SARPs for implementation. However:


A number of minor interoperable defect bug fixes are working their way through the system


Proposals are being progressed for enhancements including Multicast, Security and Systems Management


Implementers need to freeze on the baseline ATN Internet SARPs for stable and certifiable systems


Bug fixes and enhancements need to be added to baseline systems in a controlled way that avoids interworking and/or safety problems.


There is thus clearly a need for a controlled process for introducing non-interoperable bug fixes and enhancements. However, in implementing such a process:


We are unable to make use of Version Control numbers in ISO Standard Protocols for our own version control purposes as these are controlled by ISO and not ICAO. 


We need to retain the possibility of interworking with (e.g.) COTS Routers for intra-domain traffic. That is, by default, negotiation to earlier versions should allow for minimum ISO compliancy, where appropriate.


Discussion


A bug fix or enhancement that does not affect existing implementations (i.e. is backwards compatible) can be introduced without need to co-ordinate different implementations. However, when the change is not backwards compatible then its use must be negotiated. One type of  negotiation, likely only in the case of ground systems, could be offline and by the bilateral agreement of system administrators. However, for most air/ground systems and in cases where such offline negotiations are not possible, a negotiation will be needed either through an explicit exchange of messages agreeing to the use of a given feature, or implicitly through the declaration of support of a given ICAO documented ICS version of the specification. 


It is thus necessary to introduce a means to identify the ICAO documented ICS version number that applies to the specific dialogues. In the ATN Internet, the following network and transport specific dialogues may need to be controlled where offline negotiation is not practicable (e.g., over the air/ground datalink):


The Mobile SNDCF


Router-to-Router or Router-to-End System dialogues, including inter-domain IDRP exchanges.


End-to-end use of the CLNP, including each Router that handles a CLNP packet on a given route.


End-to-end use of the Transport Protocol, connection mode and connectionless.


In discussion, WG2 has agreed that ICAO documented ICS version numbers will be used to control the negotiated use of non-backwards compatible bug fixes and enhancements for each of these dialogues. This approached is believed to be more efficient than a separate negotiation for each new feature, and is in line with expected implementation of new features as “packages” rather than as a piecemeal introduction of new functions,


By default, each of these dialogues may be assumed to be at version one, and each later revision level will need to be at a higher revision level.


In respect of bug fixes, the above implies that the CCB must ultimately identify whether a bug fix is firstly backwards compatible and, if not, identify a version number at which it is to be introduced. Some non-backwards compatible changes may be urgent enough to demand an immediate roll out of a new ICAO documented ICS version, while others are of lower priority and, indeed, several changes could be rolled out together at a single new ICAO documented ICS version number. The need, in particular, to consider urgent changes means that these ICAO documented ICS version numbers will not necessarily coincide with the usual periodic DOC 9705 amendments issued by ICAO. That is such ICAO documented ICS version numbers will not be tied to ICAO DOC amendments. Furthermore, different dialogues may have different ICAO documented ICS version numbers associated with them. For example, the transport protocol dialogue may at version number one, whilst the Router-to-Router dialogue is at version number three.





Proposed Process


The proposed process for ICAO documented version control in the ATN Internet is as follows:


�
The CCB shall ultimately categorise all ICS bug fixes as either backwards compatible or non-backwards compatible. Furthermore, those that are non-backwards compatible shall be identified as either being in need of urgent publication, or safely left for publication at some suitable point in the future.�
�
�
WG2, through the WG2 SME, shall co-ordinate the packaging of enhancements and non-backwards compatible bug fixes for inclusion in the SARPs and allocate incremental ICAO documented ICS version numbers as appropriate. When agreed, each package shall be forwarded by the CCB to ICAO for publication. Urgent non-backwards compatible bug fixes may need to be handled through a “fast track” process before those in the current WG2 work programme.�
�
�
The various dialogue ICAO documented ICS version numbers shall be identified as follows:


For the Mobile SNDCF, the existing version number field may be used to introduce non-backwards compatible changes. However, negotiation is limited by the existing specification and often the lack of universal support of the fast select mechanism. Several connection attempts at successively lower version numbers may be needed in order to establish a connection. Alternatively, a subnetwork specific mechanism may be used to convey information on aircraft or ground capabilities (e.g. a VDL GSIF or a Mode S GICB).


For Router to Router dialogues: an ISH PDU options parameter shall be defined to convey the ICAO version number supported by each Router. The subsequent dialogue shall take place at the lower of the two version numbers.


For Router to End System Dialogues: ISH and ESH options parameters shall be defined to convey the ICAO version number to the Router and End System respectively. The subsequent dialogue shall take place at the lower of the two version numbers.


For Internetworking dialogues: an additional security tag shall be defined to convey the ICAO version number that applies to the Route, where the support of a given version number implies that all earlier versions are also supported. Aggregation, merging and forwarding rules will need to be defined in respect of such a mechanism.


For Transport Protocol Dialogues: an additional CR TPDU and CC TPDU options parameter shall be defined to identify and negotiate the ICAO version number. On the CR TPDU the proposed version number is given and, on the CC TPDU the accepted version number is given. The responder may only negotiate down to an earlier version number.�
�
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