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(57) ABSTRACT

A data updating system for computing devices included in
an aircraft, wherein one computing device in a first group of
computing devices is, and one other computing device in a
second group of computing devices is not, when the data of
the computing device is updated, liable to affect the safety
of the operator carrying out the maintenance on the aircraft.
The system includes a data loading device, a connection
connecting the data loading device with the computing
device in the second group, and a data router connected to
the data loading device, the data router transferring updating
data to the computing devices in the first group only when
a command by an operator in the cockpit of the aircraft is
detected.
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SYSTEM AND METHOD FOR UPDATING
DATA FOR COMPUTING DEVICES
INCLUDED IN AN AIRCRAFT

TECHNICAL FIELD

[0001] The present invention relates to a system and a
method for updating data for computing devices included in
an aircraft.

PRIOR ART

[0002] Some computing devices, also referred to as com-
puting appliances, that equip aircraft must be updated regu-
larly. This is for example the case with flight management
systems (FMS) or flight data management systems (ACMS,
standing for Aircraft Condition Monitoring Systems).
[0003] For other computing devices, the updating is not
regular and is carried out only at isolated points in time.
[0004] Currently, updating the data of a computing device
included in an aircraft requires the presence in the cockpit of
the aircraft of an operator who controls the updating of the
computing device. This is because some computing devices
are liable to affect the safety of an operator carrying out
maintenance on the aircraft. For example, a computing
device used for controlling movable members of the aircraft
such as a rudder may, when it is updated, cause the move-
ment of the rudder and injure a maintenance operator located
in proximity to the rudder.

[0005] The operator in the cockpit must visually check
that all the computing devices that are to be updated are in
a state not presenting any risk for the maintenance operators,
for example a possible movement of a movable element of
the aircraft, before proceeding with the update.

[0006] However, other computing devices such as flight
data management systems or the flight management systems
are not liable to affect the safety of an operator carrying out
maintenance on the aircraft.

[0007] Because of safety constraints, an operator must
nevertheless be present in the cockpit of the aircraft for the
updating of the data of the computing devices not to be liable
to affect the safety of an operator carrying out maintenance
on the aircraft.

DISCLOSURE OF THE INVENTION

[0008] The presence of an operator in the cockpit, in
particular for operations of updating data of computing
devices that are not liable to affect the safety of an operator
carrying out maintenance on the aircraft, makes updating
thereof more expensive in terms of human resources and
may, in certain cases, delay the updating of the data of these
computing devices.

[0009] The aim of the present invention is to solve the
drawbacks of the prior art by proposing a system and a
method for updating data for computing devices included in
an aircraft that do not routinely require the presence of an
operator in the cockpit of the aircraft.

[0010] For this purpose, according to a first aspect, the
invention proposes a data-updating system for computing
devices included in an aircraft, at least one computing device
in a first group of computing devices being, during the
updating of the data of the computing device, liable to affect
the safety of an operator carrying out maintenance on the
aircraft and at least one other computing device in a second
group of computing devices not, during the updating of the
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data of the computing device, being liable to affect the safety
of the operator carrying out the maintenance on the aircraft,
characterised in that the system is included in the aircraft and
comprises a data loading device, for each computing device
in the second group of computing devices, a connection
connecting the data loading device with the computing
device in the second group, a data router connected to the
data loading device, the data router being connected to the
computing devices in the first group of computing devices
and transferring updating data to the computing devices in
the second group only when a command by an operator
present in the cockpit of the aircraft is detected, and in that
the data loading device comprises:
[0011] means for receiving the updating data,

[0012] means for identifying the computing device for
which the updating data are intended,

[0013] means for identifying the connection to which
the updating data must be transferred,

[0014] means for transferring the updating data to the
identified connection if the computing device for which
the updating data are intended forms part of the second
group of computing devices.

[0015] The invention also relates to a data updating
method for computing devices included in an aircraft, at
least one computing device in a first group of computing
devices being, during the updating of the data of the com-
puting device, liable to affect the safety of an operator
carrying out maintenance on the aircraft and at least one
other computing device in a second group of computing
devices not, during the updating of the data of the computing
device, being liable to affect the safety of the operator
carrying out the maintenance on the aircraft, characterised in
that the method is implemented by a data loading device of
a system for updating data in the aircraft, the data loading
device comprising, for each computing device in the second
group of computing devices, a connection connecting the
data loading device with the computing device in the second
group, the data loading device being connected to a data
router connected to the computing devices in the first group
of computing devices and transferring updating data to the
computing devices in the second group only when a com-
mand by an operator present in the cockpit of the aircraft is
detected, and in that the method comprises the steps of:

[0016] receiving the updating data,

[0017] identifying the computing device for which the
updating data are intended,

[0018] identifying the connection to which the updating
data must be transferred,

[0019] transferring the updating data to the identified
connection if the computing device for which the
updating data are intended forms part of the second
group of computing devices.

[0020] Thus the presence of an operator in the cockpit of
the aircraft for updating data of a computing device is not
routinely necessary. The updating of the computing devices
in the second group can thus be implemented at a distance
and within a very short period of time for a fleet of aircraft.
[0021] By connecting the data loading device to a data
router itself connected to the computing devices in the first
group of computing devices and by connecting the data
loading device directly to the computing devices in the
second group of computing devices, it is possible to avoid
possible updates of data of the computing devices in the first
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group of computing devices being implemented without the
presence of an operator in the cockpit of the aircraft.
[0022] According to a particular embodiment of the inven-
tion, the means for identifying the computing device for
which the updating data are intended identify the computing
device for which the updating data are intended using
information included in the updating data.

[0023] According to a particular embodiment of the inven-
tion, the means for identifying the connection to which the
updating data must be transferred comprise a look-up table
indicating for each computing device in the second group
the connection connecting the computing device to the data
loading device.

[0024] Thus, by updating this table, it is possible to change
the configuration of the aircraft without impact on the data
loading device.

[0025] According to a particular embodiment of the inven-
tion, the updating data are received by means of a connec-
tion with an updating-data transfer device located outside
the aircraft.

[0026] According to a particular embodiment of the inven-
tion, each connection connecting the data loading device
with a computing device in the second group is a point-to-
point connection.

[0027] Thus the solution described can be implemented by
a simple wiring modification and simplifies the aeronautical
certification of the aircraft.

[0028] According to a particular embodiment of the inven-
tion, each connection connecting the data loading device
with a computing device of the second group is a connection
in accordance with the ARINC 429, ISO/IEC 802-3 Ether-
net, ARINC 664 or CAN standard.

[0029] According to a particular embodiment of the inven-
tion, each connection connecting the data loading device
with a computing device in the second group connects the
data loading device with the computing device by means of
another data router and a point-to-point connection between
the computing device and the other router.

[0030] Thus the number of computing devices in the group
of computers the updating of which does not present a risk
of safety for a maintenance operator can be increased.
[0031] According to a particular embodiment of the inven-
tion, the data loading device is connected to the other router
by two connections, one connection for transferring the data
and one connection for transferring information on configu-
ration of the other router.

[0032] According to a particular embodiment of the inven-
tion, the information on configuration of the other data
router is obtained by the loading configuration device from
a data table by means of a look-up table indicating, for each
computing device in the second group, the point-to-point
connection connecting the computing device and the other
router.

[0033] The invention also relates to the computer pro-
grams stored on an information carrier, said programs com-
prising instructions for implementing the previously
described methods, when they are loaded into and executed
by a computing system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The features of the invention mentioned above, as
well as others, will emerge more clearly from the reading of
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the following description of an example embodiment, said
description being made in relation to the accompanying
drawings, among which:

[0035] FIG. 1a shows a first example of architecture of the
data updating system for computing devices included in an
aircraft;

[0036] FIG. 15 shows a second example of architecture of
the data updating system for computing devices included in
an aircraft;

[0037] FIG. 2 shows an example of architecture of a data
loading device wherein the present invention is imple-
mented;

[0038] FIG. 3 shows an example of an algorithm executed
by the data loading device according to the present inven-
tion.

[0039] FIG. 1a shows a first example of architecture of the
data updating system for computing devices included in an
aircraft.

[0040] InFIG. 1a, an aircraft 10 comprises a data updating
system for computing devices 140, to 140,, 150, to 150,,
included in the aircraft 10.

[0041] The data updating system comprises a data loading
device 100a, and a data router 110 the routing function of
which is controlled by a control device 120 actuated by an
operator positioned in the cockpit of the aircraft 10.
[0042] According to the present invention, the computing
devices 140, to 140,, 150, to 150,, called computers on
FIG. 1a, are distributed in a first and a second group of
computing devices. The first group of computing devices
comprises the computing devices 140, to 140, where N is
greater than or equal to 1. The computing devices 140, to
140, in the first group of computing devices are, during the
data updating thereof, all or partly liable to affect the safety
of an operator carrying out maintenance on the aircraft.
[0043] The second group of computing devices comprises
the computing devices 150, to 150, ,where M is greater than
or equal to 1. The computing devices 150, to 150,, in the
second group of computing devices are liable to be updated
in cyclic and repeated manners, and are not, during the data
updating thereof, liable to affect the safety of an operator
carrying out maintenance on the aircraft.

[0044] Each computing device in the first group of com-
puting devices is connected to the data router 110 by means
of connections of the ARINC 429, ISO/IEC 802-3 Ethernet,
Ethernet, ARINC 664 or CAN type.

[0045] The data router 110 is connected to the data loading
device 100a by means of a connection of the ARINC 429,
Ethernet, ISO/IEC 802-3, ARINC 664 or CAN type.
[0046] The operation of the data router 110 is activated by
an operator positioned in the cockpit of the aircraft by means
of a virtual or physical control button 120. Thus, as long as
the operator, after having checked whether the conditions
under which the aircraft is situated do not risk creating safety
hazards for persons located in the aircraft or in proximity to
the aircraft, has not activated the operation of the data router,
no updating of the data of at least one computing device in
the first group of computing devices can be implemented.
[0047] Each computing device in the second group of
computing devices is directly connected to the data loading
device 100a by means of connections of the ARINC 429,
ISO/IEC 802-3 Ethernet, Ethernet, ARINC 664 or CAN
type.

[0048] The data loading device 100a is connected by
means of a cable and/or wireless network to an updating-
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data transfer device 180 placed outside the aircraft, for
example in a local or remote maintenance centre.

[0049] When data of at least one computing device in the
second group of devices must be updated, a user of the
updating-data transfer device 110 demands the transfer of
the updating data intended for the data downloading device
100a while identifying the computing device in the second
group to which the data are transmitted.

[0050] The data downloading device 100a comprises:
[0051] means for receiving the updating data,
[0052] means for identifying the computing device for

which the updating data are intended from information
included in the updating data,

[0053] means for identifying a connection to which the
updating data must be transferred, for example by
means of a look-up table indicating, for each comput-
ing device in the second group, the connection con-
necting the computing device to the data loading
device,

[0054] means for transferring the updating data to the
identified connection if the computing device for which
the updating data are intended forms part of the second
group of computing devices.

[0055] FIG. 15 shows a second example of architecture of
the data updating system for computing devices included in
an aircraft.

[0056] In the example in FIG. 15, the data router 110, the
control device 120, the updating-data transfer device 180
and the computing devices 140, to 140,, 150, to 150,, are
identical to those described with reference to FIG. 1a.
[0057] The data updating system comprises a data loading
device 1005 and a second data router 160.

[0058] Unlike the data router 110, the routing function of
the second data router 160 is not controlled by an action of
an operator positioned in the cockpit of the aircraft 10, it is
controlled by the data loading device 1005.

[0059] The second data router 160 is connected by two
connections to the data loading device 1005. A connection
denoted Config in FIG. 15 is dedicated to transmitting
information indicating to the second data router to which
port, i.e. to which computing device in the second group of
computing devices, the updating data transferred by the data
loading device 1005 by the other connection must be trans-
ferred.

[0060] The connections connecting the second data router
and the data loading device 1005 are connections of the
ARINC 429, Ethernet, ISO/IEC 802-3, ARINC 664 or CAN
type.

[0061] The information indicating to the second data
router to which port the updating data must be transferred is
called configuration data of the second router.

[0062] The configuration data of the router 160 are trans-
mitted by the data loading device 1005 using the configu-
ration table stored in the data loading device 10064.

[0063] Each computing device in the second group of
computing devices is connected to the second data router
160 by means of connections of the ARINC 429, ISO/IEC
802-3 Ethernet, Ethernet, ARINC 664 or CAN type.
[0064] FIG. 2 shows an example of architecture of the data
loading device wherein the present invention is imple-
mented.

[0065] The data loading device 100a or 1005 comprises:
[0066] a processor, microprocessor or microcontroller
200,
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[0067] a volatile memory 203;
[0068] a non-volatile memory 202;
[0069] optionally a storage medium reader 204, such as

an SD card (Secure Digital card) or a hard disk;
[0070] an external network interface 205 for receiving
data from the updating data transfer device 180;

[0071] a connection interface 206 with the data router
110;
[0072] a connection interface 207 with each computing

device in the second group of computing devices;
[0073] a communication bus 201 connecting the pro-
cessor 200 to the ROM memory 202, to the RAM
memory 203, to the storage medium reader 204 and to
the interfaces 205, 206 and 207.
[0074] The processor 200 is capable of executing instruc-
tions loaded in the volatile memory 203 from the non-
volatile memory 202, from an external memory (not shown),
from a storage medium, such as an SD card or the like, or
from a communication network.
[0075] When the data loading device is powered up, the
processor 200 is capable of reading instructions from the
volatile memory 203 and executing them. These instructions
form a computer program that causes the implementation,
by the processor 200, of all or part of the method described
in relation to FIG. 3.
[0076] All or part of the method described in relation to
FIG. 3 can be implemented in software form by executing a
set of instructions by a programmable machine, such as a
DSP (digital signal processor) or a microcontroller or be
implemented in hardware form by a machine or a dedicated
component, such as an FPGA field programmable gate
array) or an ASIC (application-specific integrated circuit).
[0077] FIG. 3 shows an example of an algorithm executed
by the data loading device according to the present inven-
tion.
[0078] At the step E300, the data downloading device 100,
for 100a or 1005, detects the reception of the updating data
by means of the interface 205.
[0079] At the step E301, the data downloading device 100
identifies the computing device for which the updating data
are intended from information included in the updating data
received.
[0080] At the step E302, the data downloading device 100
determines whether the computing device for which the
updating data are intended forms part of the first or of the
second group of computing devices.
[0081] If the computing device for which the updating
data are intended forms part of the first group of computing
devices, the data downloading device 100 passes to the step
E305 and stores the received data, which will be transferred
only when the operation of the data router 110 is activated
by an operator.
[0082] If the computing device for which the updating
data are intended forms part of the second group of com-
puting devices, the data downloading device 100 passes to
the step E303 and identifies the connection to which the
updating data must be transferred, for example by means of
a look-up table indicating, for each computing device in the
second group, the connection connecting the computing
device to the data downloading device.
[0083] At the step E304, and in accordance with the first
example embodiment as described in FIG. 1a, the data
downloading device 100 demands the transfer of the updat-
ing data to the identified connection if the computing device
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for which the updating data are intended forms part of the
second group of computing devices. In accordance with the
second example embodiment as described in FIG. 15, the
data downloading device 100 demands the transfer of the
updating data over the link connecting it to the second data
router and demands the transfer by the connection denoted
Config in FIG. 15 of information indicating to the second
data router to which port, i.e. to which computing device in
the second group of computing devices, the updating data
transferred by the data downloading device 1006 by the
other connection must be transferred.

1. A data-updating system for computing devices, the
computing devices being included in an aircraft, at least one
computing device in a first group of computing devices
being, during the updating of the data of the computing
device, liable to affect the safety of an operator carrying out
maintenance on the aircraft and at least one other computing
device in a second group of computing devices not, during
the updating of the data of the computing device, being
liable to affect the safety of the operator carrying out the
maintenance on the aircraft, wherein the system is included
in the aircraft and comprises a data loading device, for each
computing device in the second group of computing devices,
a connection connecting the data loading device with the
computing device in the second group, a data router con-
nected to the data loading device, the data router being
connected to the computing devices in the first group of
computing devices and transferring updating data to the
computing devices in the second group only when a com-
mand by an operator present in the cockpit of the aircraft is
detected, and in that the data loading device comprises
circuitry causing the data loading device to perform:

receiving the updating data,

identifying the computing device for which the updating

data are intended,

identifying the connection by which the updating data

must be transferred,

transferring the updating data to the identified connection

if the computing device for which the updating data are
intended forms part of the second group of computing
devices.

2. The system according to claim 1, wherein identifying
the computing device for which the updating data are
intended identifies the computing device for which the
updating data are intended using information included in the
updating data.

3. The system according to claim 1, wherein identifying
the connection by which the updating data must be trans-
ferred comprises a look-up table indicating for each com-
puting device in the second group the connection connecting
the computing device to the data loading device.

4. A system according to claim 1, wherein the updating
data are received by means of a connection with an updat-
ing-data transfer device located outside the aircraft.

5. The system according to claim 1, wherein each con-
nection connecting the data loading device with a computing
device in the second group is a point-to-point connection.

6. The system according to claim 5, wherein each con-
nection connecting the data loading device with a computing

Nov. 3, 2022

device of the second group is a connection in accordance
with the ARINC 429, ISO/IEC 802-3 Ethernet, ARINC 664
or CAN standard.

7. The system according to claim 1, wherein each con-
nection connecting the data loading device with a computing
device in the second group connects the data loading device
with the computing device by means of another data router
and a point-to-point connection between the computing
device and the other router.

8. A system according to claim 7, wherein the data loading
device is connected to the other router by two connections,
one connection for transferring the data and one connection
for transferring information on configuration of the other
router.

9. The system according to claim 8, wherein the infor-
mation on configuration of the other data router is obtained
by the loading configuration device from a data table by
means of a look-up table indicating, for each computing
device in the second group, the point-to-point connection
connecting the computing device and the other router.

10. A data-updating method for computing devices, the
computing devices being included in an aircraft, at least one
computing device in a first group of computing devices
being, during the updating of the data of the computing
device, liable to affect the safety of an operator carrying out
maintenance on the aircraft and at least one other computing
device in a second group of computing devices not, during
the updating of the data of the computing device, being
liable to affect the safety of the operator carrying out the
maintenance on the aircraft, wherein the method is imple-
mented by a data loading device of a system for updating
data in the aircraft, the data loading device comprising, for
each computing device in the second group of computing
devices, a connection connecting the data loading device
with the computing device in the second group, the data
loading device being connected to a data router connected to
the computing devices in the first group of computing
devices and transferring updating data to the computing
devices in the second group only when a command by an
operator present in the cockpit of the aircraft is detected, and
the method causes the data loading device to perform:

receiving the updating data,

identifying the computing device for which the updating

data are intended,

identifying the connection by which the updating data

must be transferred,

transferring the updating data over the identified connec-

tion if the computing device for which the updating
data are intended forms part of the second group of
computing devices.

11. (canceled)

12. A non-transitory storage medium that stores a com-
puter program comprising instructions for implementing, by
a data loading device, the method according to claim 10
when said program is executed by a processor of said data
loading device.



