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SUMMARY


This information paper describes briefly a number of Application Programming Interface (API) specifications which are being developed as part of the Eurocontrol TES Prototyping validation activity. 
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� AUTONUMLGL �	Introduction


The CNS/ATM-1 Package Standards and Recommend Practices (SARPs) need to be validated prior to the second meeting of the ICAO Aeronautical Telecommunication Network (ATN) Panel.  As part of the validation effort, prototypes of ATN Applications will be built and tested, based on the functional requirements specified in the draft SARPs.  Within Eurocontrol, the Trials End System (TES) Prototype project is performing SARPs validation by a number of means, including implementing prototypes of the ADS, CM and CPDLC applications, together with supporting Upper Layers.  


Service boundaries which are defined within the draft application and upper layer SARPs provide convenient points to examine the behaviour of the prototype applications and simulate the actions of the ATN air and ground application users.  Such service boundaries are abstract interfaces used in modelling the behaviour of a system; they would not normally be realised as exposed interfaces in a real implementation.  However, for the purposes of validation, the TES project is specifying Application Program Interfaces (APIs) which correspond closely to some selected service boundaries within the CNS/ATM-1 applications.


ATN End System API specifications have been developed by Eurocontrol, using the same style as the X/Open XTI transport interface specification, for the following interfaces:


ADS air and ground application entity to application-user;


CM air and ground application entity to application-user;


CPDLC air and ground application entity to application-user;


Dialogue Service Interface (under development);


ATN Transport Service Interface.


These interfaces are described in more detail in the following sections.


Although these API specifications are intended for the TES to validate the SARPs, they can be provided to other interested parties as a basis for further work.  For example, User Interface application developers may find the ATN End System APIs useful in order to develop applications which can be tested on the TES platform.


� AUTONUMLGL �	ATN End System APIs


The ATN application SARPs define Abstract Service Interface (ASI) Definitions and the Abstract Syntax Notation (ASN.1) for messages exchanged between peer applications.  These ASIs can be used as the basis of APIs within the prototype applications.


Figure 1 illustrates the TES Prototype System including the End System APIs which have been specified for the development of the prototype applications to validate the SARPs.  Each of the ATN air-ground applications illustrated has an API specified in the Eurocontrol document “ATN End System Interfaces for SARPs Validation” (ref: TC5/DEL/T02/DO3). 


The API usage descriptions which follow describe the normal behaviour of the interface users.  Abnormal behaviour is also supported, to allow aborts and emergency situations to be modelled.  
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Figure 1: Trials End System


� AUTONUMLGL �	API for ATN Transport Service


The X/Open XTI specification is a widely accepted interface to transport services which allows management options to be negotiated.  To allow the use in the TES Prototype System of commercial of the shelf transport layer products which support XTI, a Transport Service Interface (TSI) API has been specified.  This TSI will intercept ATN communication options which are not supported in the XTI product.  XTI is the lower external interface and the specified TSI is an internal interface allowing ATN applications to operate transparently with XTI products whether or not these support the ATN communication options.


The option level for ATN and the Traffic Type and Network Priority options are not supported in commercial of the shelf XTI implementations.  The TSI functions directly call XTI functions in most instances except where ATN option level and options are negotiated, such as in a call to the t_connect function.  The XTI structures and definitions are used by the TSI, including the option management structure for the ATN options.  


� AUTONUMLGL �	API for Upper Layer Dialogue Service


The ATN Upper Layer architecture for the CNS/ATM-1 Package includes the specification of a Dialogue Service as the boundary between application service element (ASE) specifications and the control function (CF) specification.  An API corresponding to this abstract boundary is being specified for the TES prototype system, to allow application SARPs to be implemented and validated in a common manner.


� AUTONUMLGL �	API for ADS Application Service Element


For the Automatic Dependent Surveillance (ADS) API, the ADS-ground-user uses the function ADS_snd<contract>() to request a demand, event or periodic ADS contract, and the ADS-air-user uses ADS_listen() to listen for the receipt of contract requests.  The contract requests will be responded to by the ADS-air-user using the function ADS_sndResult(), which is used to deliver all response types to the ADS-ground-user.  The ADS-ground-user will listen for responses with ADS_rcvResult().  When events occur that are not part of the normal flow, the function ADS_look() can be used to identify the event and allow the ADS user to invoke a function to handle the event.  In Figure 2, the ADS API is demonstrated using a demand contract as an example.


�


Figure 2: ADS API for demand contracts


� AUTONUMLGL �	API for CPDLC Application Service Element


For the Controller Pilot Data Link Communication (CPDLC) API, the function CPDLC_sndMessage() is used to construct the message for communication with the remote party, either the CPDLC-air-user or CPDLC-ground-user.  This includes the definition of data in structures to convey the message parameters to the intended recipient.  There are two receive functions which allow the CPDLC user to receive messages from the message queue held below the API.  The CPDLC_rcvMessage() function returns the next message from the message queue.  The CPDLC_Alert() function can be made to poll or monitor the message queue for the arrival of messages conforming to the selection criteria.  Both functions assume that messages are placed in urgency and then time order within the message queue. 


� AUTONUMLGL �	API for CM Application Service Element


For the Context Management (CM) API, both the CM-ground-user and the CM-air-user use the CM_listen() function to detect events.  The detected events are then used to call the relevant CM_rcv<function>().  The CM-ground-user can respond to CM_rcvLogonReq() with CM_sndLogonRsp() to indicate the applications’ names and addresses available.  The CM-air-user can respond to the CM_rcvContactReq() with a CMsndContactRsp() when the CM_rcvLogonRsp() has been returned by the new flight information region (FIR) air traffic control system.  The CM-ground-user can send CM_sndUpdate() to the CM-air-user to update the application names and addresses held when aircraft information is transferred by ground links.


� AUTONUMLGL �	Conclusions


This paper informs the WG of the Eurocontrol activity to specify certain key APIs within the ATN Application architecture, for the purposes of performing validation tests. The APIs will be realised in the TES prototype software.


The specification work is ongoing.  The current specifications correspond to the March 1996 (WG3 South Brisbane meeting) versions of the draft application SARPs (V2.0), and are available upon request.


As part of the specification work, a number of defects in the draft SARPs were detected; these have been notified to the relevant SARPs editors.  Thus, the action of specifying the APIs itself has been shown to be a useful validation activity.  


A study of the API specifications will alert potential ATN application implementors to many of the implementation issues that will arise.
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