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SUMMARY


 


This paper is a short report on the status of one of the Eurocontrol validation activity threads - the simulation of the ADS protocol through the use of the “GEODE” simulation tool.

















�
Introduction


Eurocontrol is involved in a number of validation activities. This paper is a short report on the status of one of those activity threads - the simulation of the ADS protocol through the use of the “GEODE” simulation tool.


Validation of the ADS Protocol


The ADS protocol is described in chapter 5 of the draft ADS SARPs, and this functionality is also represented as a set of state tables in appendix A of that document.  Validation of the protocol will ensure that:


the SARPs text allows all acceptable behaviour (as defined by the service definition in chapter 3, and the sequence diagrams in chapter 5);


the SARPs text disallows all unacceptable behaviour;


there are no states that application can get into, but not get out of (deadlocks);


there are no groups of states that the application can get into, but cannot get out of into the other states (livelocks).


Modelling the ADS Protocol


In order to validate the ADS protocol, Eurocontrol has contracted Verilog to create a model of the protocol written in a formal definition language, SDL (Specification and Design Language) on their modelling tool GEODE. In order to ensure that the model is an exact mirror of the state machine described in the draft SARPs text, the author of the SDL model copied the text of the draft SARPs, and translated it line by line into SDL. This was done without any attempt to understand the protocol as a whole, thus ensuring that the SDL is an exact portrayal of the text, rather than an interpretation of it.


Results So Far


The SDL model of the draft ADS SARPs protocol V1.0 has been completed and delivered to Eurocontrol.


During the development of the model, a number of defect reports were raised, identifying 38 typographical errors in version 1.0 (Mostly in the protocol chapter and the state tables). All these have been corrected in version 1.1. It is expected that, during the simulation activities, other defects will be discovered.


Future Work


Having developed the model, the simulation activities will now begin. Each of the valid sequences of events will be simulated individually, to ensure that they are all possible. Then random, and finally exhaustive simulation will be performed to ensure that no problems occur when the valid sequences of events are mixed. Exhaustive simulation will ensure that all possible scenarios are tested.


Models will also be developed for the upper layers, and for CM and CPDLC, in order to test their protocols also.


Conclusion


Modelling the application protocol using SDL and the GEODE tool will allow the sections in the draft SARPs, that describe the protocol machine, to be validated. The work done so far has already validated that the text itself is consistent (this is analogous to having removed compilation errors from a computer program). Future work will validate that the protocol, as described, does what it is intended to do (this is analogous to testing a program once the compilation errors have been removed).


Eurocontrol will be validating the ADS, CM, CPDLC and upper layer protocol definitions in this manner. The results of the simulation work will be made available to ATNP/WG3 and the relevant subgroups to assist with the validation effort.
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