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Presented by: Tony Kerr

SUMMARY

This information paper outlines some recent achievements and future plans of the GACS project of the EUROCONTROL DIS/COM Unit.  The developments are mostly concerned with demonstrating simultaneous AOC and ATS communication with ATN equipped aircraft.

The Working Group is invited to note this information.

 AUTONUMLGL 
Introduction

The EUROCONTROL GACS project has been reported to previous meetings of the ATNP Working Groups (e.g. WGB/2-WP/222, WG3/19-WP/39).  This information paper reports on the recent achievements and future plans of the project.

The GACS project started in November 1998, with the aims of:

a) Verifying the GACS concept of simple ATN access

b) Validating the Edition 3 extensions to the ATN Upper Layer Communications Service (with the exception of Secure Dialogue Service)

c) Producing rapid prototypes of new ATN utilities and ATS applications

d) Demonstrating encapsulation of ACARS AOC protocols over ATN

e) Validating the AEEC 637 specification for a "AEEC 620 Convergence Function"

f) Demonstrating simultaneous ATSC and AOC communication over ATN in a realistic environment

g) Providing Member States with licensed software for their own evaluation and experimentation.

The project is now in its closing stages and has achieved most of its objectives.

 AUTONUMLGL 
The EUROCONTROL AOC/ATN Demonstrator

The most recent work of the GACS project has been to produce a realistic demonstration of Airline Operational Control (AOC) communications using ATN, as specified in AEEC Specification 637, in parallel with ATS applications.

This required the development of airborne and ground test systems, as described in the following subsections.

 AUTONUMLGL 
Airborne System

Figure 1 shows the airborne software architecture.  The "GACS" component refers to the complete ATN ULCS and ICS communication stacks as specified in Doc 9705 third edition.  The "CF620" component refers to the Convergence Function specified in AEEC Specification 637.  The ATSC communication stack is shown in parallel for comparison.

There are effectively two independent AOC systems, with different purposes:

The Java-based Multi-function Control and Display Unit (MCDU) emulation.

This is a laboratory demonstration system, providing ATN access to applications written in the Java programming language.  The MCDU emulation is one component of EUROCONTROL's e-Cockpit, a simulation of the Boeing 777 cockpit.  It has previously been reported to ATNP Working Groups (ATNP WGB WP222 – AOC/GACS Demonstration).

The simplified cockpit AOC Data Link Terminal (ADLT) implementation.

This is a recent development, which uses the same touch screen aircrew interface device as the PETAL-ATIF ATSC services flight trials.  In order to interface with the HMI, an "AOC Service Function" (ASF) has been developed.  This is analogous to the PETAL Service Function (PSF), which implements the "User" part of the Doc 9705 Sub-Volume II air-ground applications. 
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Figure 1.  Airborne software architecture

 AUTONUMLGL 
Ground System – Airline Host Emulation

Figure 2 shows the ground system software architecture.  Again, the ATSC communication stack is shown in parallel for comparison.
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Figure 2.  Ground software architecture

There are effectively two independent AOC systems, with different purposes:

The simple AOC messaging emulation.

This is a laboratory demonstration system, which is essentially an engineering interface, allowing AOC messages to be sent and received, in order to exercise the functionality of the counterpart airborne system.  It is relatively inflexible and offers no message processing functionality.

The HERMESTM ground system.

In collaboration with Rockwell-Collins UK, the commercially offered HERMES Ground System has been integrated with the EUROCONTROL AOC demonstrator by means of a prototype "GACS connector" component.  This provides a real interface to ground AOC users, as used by actual airline operations.  This serves to provide a PC-based demonstration system for showing ACARS over ATN, as well as demonstrating that: 

a) Existing communication applications can readily be integrated with ATN by means of the GACS Application Programming Interface (GAPI)

b) The AEEC 637 protocols are a valid and complete way of encapsulating ACARS air-ground communication over an ATN infrastructure

c) The EUROCONTROL airborne system correctly formats and interprets the AEEC 637 air-ground message format (via interoperability between the airborne test system and a commercial ground system).

 AUTONUMLGL 
Ground System – Service Provider Configuration

Up to this point, the EUROCONTROL AOC/ATN demonstrator has simulated direct communication between an ATN-enabled airline host system and the flight deck of one of that airline's aircraft.  A perhaps more typical transition scenario envisaged by AEEC 637 is that airlines may initially continue to use the services of Datalink Service Providers (DSPs) who currently provide ACARS communication services.  Thus, the aircraft would be ATN enabled for both ATS and AOC communication, but the airline's ground system would not need to change.

This mode of operation is currently being validated, using connectionless communication between aircraft and ground system, in collaboration with a DSP and a major European airline.
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The ground ATN end system acts as a DSP's remote ground station (RGS), using GACS to send and receive air-ground AOC messages over ATN in AEEC 618 format. The messages are relayed via X.25 to the DSP central message switch.

The DSP message switch converts between AEEC 618 format and AEEC 620 ground-ground format, and routes messages to/from the airline's ACARS ground host system, using traditional IATA Type B communication.

Currently, the ground end system is undergoing acceptance testing at the EUROCONTROL Experimental Centre, following successful communications tests between the DSP and simulated airborne system.  The next step is to upgrade the airborne ASF software to handle the operational message types of the airline partner.

No change is required to either the airline host system or the DSP message switch.

This configuration allows a number of interoperability and addressing issues to be addressed experimentally.  It provides a realistic demonstration of airline operational communications with ATN-equipped aircraft in its fleet.

 AUTONUMLGL 
Next Steps

Although the EUROCONTROL GACS project is nearing completion, there are several important new objectives still to be achieved, as highlighted in the following subsections.

 AUTONUMLGL 
ATS/AOC Flight Trials

Using the airborne and ground systems described above, it is planned to install AOC and ATSC systems in a test aircraft and perform flight trials.  This will allow trials of AOC and ATC communication operating in parallel over a SATCOM datalink using the QinetiQ (DERA) BAC 1-11 test aircraft.  The first stage will be a laboratory simulation of the various different components working together.

The final stage will demonstrate complete end-to-end communication between flight deck and airline host system.

 AUTONUMLGL 
Functional enhancements

Various usability and functional enhancements to the EUROCONTROL AOC demonstration and GACS software are foreseen.

 AUTONUMLGL 
Conclusions

The recent work has resulted in a number of clarifications to the AEEC 637 specification and improved understanding of the issues involved in executing the AOC/ATSC scenarios.

The Working Group is invited to note the recent achievements of the EUROCONTROL GACS project in demonstrating that ATN communication is usable by both ATS and AOC applications.  The GACS and AOC application software is available under licence for experimental and trials use.
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