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SUMMARY

This paper informs the Working Group of some practical applications of GACS as an ATN 'Health Check' utility and as a standard ATN access method for AOC messages.   
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1. Introduction

This document describes some value-added developments based on the Generic ATN Communications Service Application Entity (GACS-AE), as specified in Sub-Volume IV of the draft third edition of ICAO Doc 9705.

This work has contributed to the validation of the GACS specification and to the underlying GACS concepts of providing:

a) a means for rapid development of ATN applications, and 

b) a vehicle for the migration of legacy applications.

The two developments described here are the results of a Eurocontrol-sponsored GACS project, which has previously delivered GACS-AE and CO and CL Upper Layer software compliant to the draft third edition of ICAO Doc 9705.  The recent developments are:

· A basic application-level ATN “heath check” tool, and

· A prototype ACARS/ATN messaging platform for AOC, in compliance with ARINC Specification 637-1.

These two developments are described in the following sections.

1.1 References

[1] Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN) - ICAO Doc. 9705  draft Third Edition – ATNP/3, Feb 2000

[2] Potential future Operational Requirements for the Generic ATN Service – GACS – ATNP/WG3/IP 16-01 (11 May 1999)

[3] Eurocontrol GACS Implementation Project Update, ATNP/WG3/IP 17-01 (September 1999)

[4] ARINC Specification 637-1: Aeronautical Telecommunications Network (ATN) Implementation Provisions, Part 1, Protocols and Services (April 2000)

ATN “Health Check” Utility

1.2 Functional Description

A standardised application level responder utility could be an invaluable aid to real-time operational fault diagnosis and performance evaluation of the ATN as a whole.  If implemented on all ATN end systems, the utility outlined here could provide an authorised user with a simple consistent means to perform the following functions:

a) to determine the reachability of a given remote end system (application level “ping” function);

b) to provide a simple health check of the end-to-end path between two systems;

c) to measure round-trip delay, as a function of ATSC class and priority;

d) with time synchronisation, to measure the transit delay, as a function of ATSC class and priority;

e) to measure connection set-up time for application associations;

f) over time, to build up statistics enabling the general performance metrics required by the ADSP Manual to be monitored;

g) to verify data integrity across the ATN;

h) to execute simple management commands on a remote end system.

The rationale for the development of such a utility is described below.

Since the GACS service provides ATN applications with all of the communications capabilities they require, it should be relatively easy to construct a simple responder application on top of GACS, and this could form the basis of a globally useful ATN application Healthcheck Utility.

The utility that has been implemented provides two basic functions for 

· Simple confidence test and round trip time measurement;

· Automatic response supporting data integrity check and measurement of transit delay and application association establishment delay.
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These are illustrated in Figures 1 and 2, respectively, showing the relationship to the GACS services used.  GACS was considered a suitable basis for such a utility, as it provides much of the required functionality in terms of services defined, message demarcation and parameter selection.
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[image: image8.wmf]The Healthcheck Utility was implemented using the GACS-AE.  It comprises two distinct functional elements, the initiator and responder elements, as illustrated in Figure 3.
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The initiator is driven by a graphical user interface (GUI), an example of which is illustrated in Figure 4.  The user of the Healthcheck Utility simply enters details of the test(s) to be performed via the data entry screen, and the results can be displayed in real time.  Multiple tests may be scheduled to run automatically or until stopped by the user.

The measured end to end delays can be analysed as a function of Class of Communication or of Priority, and can be displayed in a summary table, as shown in the example in Figure 5.

1.3 Implementation Status

The implementation of the Healthcheck Utility is complete.  Eurocontrol accepted delivery on 10 May 2000.  It is now available, under licence, to Eurocontrol member States and other interested parties.
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Figure 4.  Example Test Schedule Screen
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Figure 5.  Example of Results Display, analysed by Class
ARINC 637-1 AOC Messaging

1.4 Introduction to ARINC Specification 637

ARINC Specification 637-1 has been produced by the Airlines Electronic Engineering Committee (AEEC), and was published by ARINC in April 2000.  Its scope is to describe the communication functions that should be performed by aircraft avionics and ground systems to successfully transfer ACARS messages using ATN protocols and services.

Prior to ATN deployment, data communications across the air-ground link have traditionally been accomplished by using the Aircraft Communication Addressing and Reporting System (ACARS).  A requirement therefore arises to provide a migration path for existing ACARS applications to operate over an ATN infrastructure.
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Figure 6.  ARINC 637-1 ATN Architecture for AOC and ATC

Figure 6 illustrates the airborne architecture specified in ARINC 637-1 for accommodating both ICAO-defined ATSC applications and legacy ACARS applications over an ATN air-ground data link.

The important feature to note is the use of GACS to bridge the ATN and non-ATN worlds by allowing ACARS messages to be encapsulated as GACS user-information.  The “ARINC 620 Messaging Convergence Function (620CF)” component simulates the ACARS 618 message protocol.  A similar component on the ground can then extract the ACARS messages from the GACS user-information and processes them as existing ACARS messages.

1.5 Functional Description

The Eurocontrol implementation builds on the existing GACS-AE implementation and provides the following additional functionality:

· Software implementation of the 620CF function;

· Graphical user interface (GUI) for cockpit display unit emulation;

· Simple ground message generator/receiver.

The GACS/AOC task should produce an airborne system that is effectively a prototype of a real 637-1 compliant AOC solution, with the potential to interwork with existing DSP ACARS systems, once GACS-enabled.  This could be a stepping-stone to a full aircraft CMU and Router.

A simulated ground implementation is also being produced, with appropriate functionality to drive the airborne implementation.

The implementation will be integrated with the existing Eurocontrol e-Cockpit emulator (www.eurocontrol.fr/projects/freer/e-Cockpit14Apr2000/index.html) to provide a realistic GUI environment.  The e-Cockpit (also used for the ECAC Cockpit Display of Traffic Information (CDTI) evaluation system) interface is completely written in Java.  The simulated cockpit display unit (MCDU) has software buttons that invoke event handlers when activated.  For the e-Cockpit event handlers, components could be plugged into the HMI as Java Beans.  The e-Cockpit realisation is based on the ILOG JViews product (www.ilog.com/products/jviews).  The GUI is illustrated in Figure 7.

The GACS project also aims to exploit earlier work on the integration of the Airtel GACS Application Programming Interface (GAPI) with the Java environment.  The Java API socket interface has been mapped to GAPI and ATN by the implementation of ATN/XTI and GACS interfaces, in addition to the standard TCP/IP interface, in the Java.net library.  The actual interface used in any instance is selected by environment variable.  In this way, applications written in Java can access TCP/IP, the ATN Transport Service, or the GACS service, with no need to use the Java Native Interface.

For a real aircraft communications management unit (CMU) running the Vertex real time environment, the software 620CF should be developed in (a cut-down version of) C, as it is believed that Java is not supported under Vertex.  Therefore, rather than develop the 620CF as a Java application using the java.net GACS interface, it is planned that the 620CF will be integrated into java.net itself, thus providing a Java interface for AOC applications.

For the ground side, the existing GACS demonstration graphical user interface (DemoGUI) will be extended to allow AOC messages in 637-1 format (i.e. with 618 fixed-length headers) to be entered for uplink / displayed for downlink. 

Uplinked information will be displayed on the simulated MCDU, using input gathered from existing ACARS users obtain a realistic emulation.  
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1.6 Implementation Status

A preliminary functional specification has been produced, and is being updated to align with the published ARINC 637-1 and to include integration into e-Cockpit.  Implementation of the AOC emulation software and 620CF component is proceeding, and is scheduled for completion in October 2000.

2. Conclusions

The GACS developments outlined in this paper contribute to the validation of the Third Edition of the ATN Technical Provisions, and:

a) Demonstrate that new applications (such as the Healthcheck Utility) can be straightforwardly developed with little overhead in terms of software development or additional specification.

b) Demonstrate that legacy applications (e.g. AOC ACARS messaging) can readily be migrated to ATN.

c) Allow a number of ATN performance parameters to be monitored in a straightforward manner, via the completed Healthcheck Utility. 

d) Validate the standard method for ACARS-to-ATN migration specified in ARINC Specification 637-1 and provide a prototype platform for AOC messaging.

The Working Group is invited to take note of the information presented.
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Figure � SEQ Figure \* ARABIC �1�.  Simple confidence test and round trip measurement
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Figure � SEQ Figure \* ARABIC �2�.  Automatic response supporting data integrity check and transit delay monitoring





Figure � SEQ Figure \* ARABIC �3�.  SM Initiator and Responder functions.
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Figure � SEQ Figure \* ARABIC �7�.  View of the Eurocontrol e-Cockpit graphical user interface
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