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SUMMARY

This paper provides information on a project to demonstrate AOC and ATS applications operating simultaneously over an ATN infrastructure in a flight trials environment.  This paper deals with the AOC/GACS part of the infrastructure.

 AUTONUMLGL 
Introduction

This document describes the context for a demonstration of how airline users could make use of Airline Operational Communications (AOC) during the lifetime of a typical flight, with a data link communications service based on the Generic ATN Communications Service (GACS).

The scenario is based on the e-Cockpit simulator developed by the Eurocontrol Experimental Centre.

 AUTONUMLGL 
Background

ARINC Specification 637 specifies how legacy ACARS applications, both AOC and ATC, can be migrated to an ICAO standard ATN infrastructure by means of the Generic ATN Communications Service (GACS), which is specified in the 3rd edition of the ICAO ATN SARPs.

AOC messaging is supported in the cockpit by means of the Multi-Function Control and Display Unit (MCDU), as described in ARINC Characteristic 739.  Aircrew can display received (uplink) messages on this device, and can compose and send downlink messages by means of a nested menu of formatted data entry screens.  

With GACS/ATN, AOC messages can be routed between an airline’s host computer system and an individual aircraft by means of the “traditional” Aircraft Communications Addressing and Reporting System (ACARS) approach.  That is, a Datalink Service Provider (DSP) such as ARINC or SITA serves as an intermediary and performs ATN message routing over the air-ground datalink.  The ground-ground communication between the airline and DSP is unaffected, and no changes to the airline’s host system are necessary.

Alternatively, for airlines that are equipped with their own ATN Router, AOC messages can be transferred directly between flight deck and airline host system without the use of an intermediary, using ATN routing over the end-to-end path.

 AUTONUMLGL 
The Eurocontrol AOC/ATN Demonstrator

An airborne AOC simulator has been developed in Eurocontrol, comprising an MCDU emulation with a gateway to ATN GACS software.  A counterpart Ground Application Emulation has also been developed, also using GACS.  

The GACS software has a client-server architecture, as illustrated in Figure 1.  The GACS server process links directly to an ATN upper layer communication stack, which in turn interfaces to the ATN Transport Service offered by the Trials Transport Server (TTS).  The GACS client is linked to the GACS-user application, and one or more clients communicate with the GACS-server via a sockets interface.  The GACS client subsystem provides a well-defined C language interface, known as the GACS API (GAPI), providing air and ground applications with an interface to the GACS service and hence to the ATN.

One such application is the “CF620”, a component that implements the AOC/GACS protocol defined in ARINC Specification 637.  This provides a higher level interface to user software developed in either C or Java.

Using the CF620, it is possible to emulate both:

· AOC over ATN to/from Datalink Service Provider (DSP) and 

· AOC over ATN to/from an Airline Host,

as described in ARINC 637.  A mechanism to select one of these options is provided to the user of the emulation.
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Figure 1.  Components of AOC/ATN Demonstrator
 AUTONUMLGL 
AOC Demonstration Scenario

 AUTONUMLGL 
Start-up and Top-Level Menu

Typically, on power-up, the MCDU offers aircrew a choice of applications.  The required application may be selected at any time by pressing the appropriate line select key.  The main application menu would offer a choice of:

	AOC MAIN
	entry to the top-level AOC index – the main subject of this scenario.

	ATC
	entry to the FANS-1/A applications

	TECHNICAL/COMM
	miscellaneous commands.


 AUTONUMLGL 
AOC Main Index

Having selected AOC MAIN, the MAIN INDEX would be the initial screen displayed to the flight deck user.  This menu provides flight crew access to AOC datalink menus and functions.  For example, the following choice might be presented:


PREFLIGHT*


ENROUTE


POSTFLIGHT*


MESSAGE LOG


MAINTENANCE*


ATC*


AIRLINE COMM*


REPORTS


REQUESTS


FLT DATA*

Note.— The items marked with an asterisk (*) are not implemented in the Eurocontrol e‑Cockpit MCDU demonstration system.

An informal study of one airline showed that the following twelve AOC messages represent a typical flight, and these messages have been implemented in the demonstration system:


AIRPORT DELAYS


AIRPORT NOTAMS


APU REPORT


DISPATCH MSG


ENGINE REPORT


ENROUTE NOTAMS


FLIGHT PAPERS RQST


GATE ASSIGNMENT


HOWGOZIT REQUEST


MISC REPORT


RUNWAY DATA


WEATHER BRIEFING

 AUTONUMLGL 
Use of MCDU Screens and Buttons

Many of the formatted screens presented to the users have one of more fields, into which data can be entered.  In some cases, the fields may be pre-loaded by the system with default values or values obtained from other systems (e.g. FMS).  The user can overwrite such fields if required.

In some cases, users can enter free text by means of an alphanumeric keyboard.  The Edit Free Text page allows the operator to review and edit free text.  This page is accessible from the EDIT TEXT prompt on any page providing free text entry.  When the ENTER button is pressed, the entered free text is passed back to the calling page.

Many screens also have a SEND button.  When this is pressed, a message is queued for downlinking over the air/ground datalink.

Many screens also offer a PRINT function, allowing hard copies of certain reports to be printed via the cockpit printer.

Uplink AOC messages may be received in an aircraft via a DSP or direct from an airline host computer system.

Received uplink messages are stored in a buffer.  The MESSAGE LOG page allows the operator to select an individual uplink display message for viewing.  A total of twenty messages can be held for review.  Once the queue is fill, a new message replaces the oldest message in the queue.  The queue is cleared at the flight state transition to the BEGIN LEG state.  A View Status attribute distinguishes between new messages that have not been displayed and messages requiring acknowledgement that have not yet been acknowledged, and messages that have been displayed.

Once a received message is selected by the user, the Message Log review page is displayed, giving the full text of the message, together with the UTC time that the message was received and an option to PRINT the message on the cockpit printer.

 AUTONUMLGL 
Message Identification

All ACARS messages have an associated two-character “Label”, and this is retained in the AOC/GACS specification.  The Label is used to refer to the message contents and may also be used to determine routing and addressing.  A list of assigned Labels is defined in ARINC Specification 620.

The majority of downlink messages in the emulated system (including all downlink messages in the demonstration scenario), have an ACARS label of “5Z” (Airline Designated Downlink).

The majority of uplink messages in the emulated system (including all those in the demonstration scenario) have an ACARS label of “RA” (Command/Response Uplink).  The first 16 characters of message text, or the characters preceding the first CR or LF, whichever is the shorter, are interpreted as the message title.  In this case, a sub-label field defines how the message is to be queued or actioned:

1 – Display and Store.  The message is held in the received message queue.  Optionally, displayed text is scanned for the presence of an acknowledgement field, identified by the format “(nnnn)” (this is not implemented in the demonstration system).

2 – OOOI (Out, Off, On, In) Information Request.  The airborne system would respond with an RB~2 (Command/Response Downlink) message (not implemented in the demonstration system).

4 – Loopback Test Request.  The airborne system would respond with an RB~4 message (not implemented in the demonstration system).

5 – Display Once.  Once viewed, this message is deleted from the queue.

6 – Display Overwrite Message.  Upon reception, any held message with the same message title (defined as above) is deleted from the queue.  
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