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Airbus: How and aircraft knowledge
database can boost aircraft
operations and design
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Petabytes

KILO bytes

MEGA bytes
GIGA bytes
TERA bytes
PETA bytes

AIRBUS



A321 family
Autoland on +
Cross wind +

In Toulouse Airport ?
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Laurent Peltiers

Test Data Processing Expert,
Flight & Integration Test Center

Airbus
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Stéphane Neuzillet
Head of Aircraft Data
Processing

Airbus
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We Make It Fly AIRBUS
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We make it fly.

129,000

Total workforce

997 hbillion

Order book

€59 nillion

Annual revenue,restated
IFSR 15
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An Airbus takes off

or Iands :

May 2019
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19,340

Aircraft sold

60

Produced monthly

25,000+

Daily flights
11,763

Delivered

End January 2019




Airbus flight tests
excel in Testing, Test for Excellence

Our Mission

 Ensure Safety of our
products and Operations.

* Drive Maturity of Airbus
products.

'__'-

» Reduce cycles of new
aircraft certification.

& » Contribute to overall cost

e

N reduction.
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Our instrumentation brings data to find the truth
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Up to

<10(00

measures

430+ kms

| of cables for A380

13"‘ physical

measurements

Pressure, T°, noise,
flow, strain, icing ...

AIRBUS



Data volume x50 since 80’ 4_|_

%’\ e Petabytes

of data

450 Tb archived

- ! From
™ _ 150 Th archived 22 Feb 1987
: 02019
%\ i D 12,8 Tb archived Data archived
x50
12 000 paramet # Parameters x50
AMPEX 28 tracks SONY AIT 2/3 SCSI hard disk SSD hard disk
8 GB 50/100 GB 300 GB 700 GB # Data arCh|Ved X50

m“eZmm =
1987 1992 2005 2013 AIRBUS
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Before the big data
revolution.
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monitor /77

Flight by flight
analysis

Each request is
covered by a flight

No global view

No transversal
analysis

No sharing
between
specialities

AIRBUS



Can | find existing test points
covering my need?
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Major objectives

Optimise flight hours

Provide operational data during conception phase

Ease analysis to improve Aircraft maturity

Create predictive models before first delivery

AIRBUS



How does It work ?
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TEST A/C

............... T1 " .......’.-..u.n.:... J#&“Ei‘ﬂﬂuﬂls _..

— |

l Flight Crew
Test Meta-data + Avionic configuration Report

Sensor data

Storage 4 )
and O
processing @"‘j ) E
Structured Unstructured
data text
Graph of Events Rich Metadata Text index of
(temporal patterns) boolean index Context & Snags
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241120301 -
Aircraft

A320 MSN1212
A320 MSN1212
A320 MSN1212
A320 MSN1212
A320 MSN1212
A320 MSN1212

i
342131201-
GO0 —

GMT start
326-14:54:34-750
326-15:13:09
326-15:13:31-500
326-15:27:46-500
326-15:28:09-250
326-15:31:47-250

GMT stop
326-15:13:09
326-15:13:31-500
326-15:27:46-500
326-15:28:09-250
326-15:31:47-250
326-15:32:10-250

Signal

GND_SPEED
GND_SPEED
GND_SPEED
GND_SPEED
GND_SPEED
GND_SPEED

Value
302.5
352.875
403.125
353.0
302.875
352.875

May 2019

DEA presentation

Timeseries
iIndexing

600 000+ signals
80% booleans

Massive bigdata
processing

to reduce

the sampling rate

AIRBUS




Euill 0112

Trajectography
iIndexing
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Assistant

Ata Name Program Shortname Title Unit Source |
RE = {0 select
. Al Tel c1malT | BXALTCL_C1.BALTCL the rlght
LR:22E.SA22G | TITUDE_HOLD_CONTROL_LAW_ACTIVE SALR E}[‘ ':LIE';-”B' Y o7eB25FGA1  boolean FMGEC . I
226 BALT SA L274B19 FGA1 boolean FMGC g
M CRUISE_FLIGHT LEVEL_ALTITUDE feet SALR CRZFLFCINCRZE  CRZFL i LRFMGEC SATY
L KMCR 1 GC _ _
T E— Multiple namin
22 FLIGHT_PATH_ALTITUDE _fee! SAILR i TEPALT FLGHTPATHALT FMGEC P : g
- conventions
MDA MDH BARO_
22 MINIMUM_DECISION_ALTITUDE_OR_HEIGHT SAILR FE1 MDAMDH_kME  KMER_ MDAMDH f FMGEC _
RE Naming not
22C SELECTED_ALTITUDE feet SALR ?EEL:;L;"W‘L_SE‘— f FC hOIT]OgeneOUS
ﬂ \ORU 203 At for different
- STANDARD_PRESSURE_ALTITUDE. feet SAILR '“'f"L'—C”J—"‘""L'de A

program
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TEST A/C

: .

.............. '-l: . ...:..F.’....u.un:... J#&“EJ‘REU_E _..

— |

Sensor data Flight Crew
Test Meta-data + Avionic configuration Report
Storage Q
and O

processing ":;? Jl E
Structured Unstructured

data text

Graph of Events Rich Metadata Text index of

(temporal patterns) boolean index Context & Snags
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Flight context

aa_report_flag
ac_model
ac_program_title
airport_code
apu_run_time
depeche flag
engine_start
flight_class
flight summary
flightld
ftp_code
ftr_author
ftr_reference
fuel bef

fuel received

aa_request flag
ac_model_title
ac_type
airport_country_name
apu_start
engine_model
etops_analysis_flag
flight_date

flight_time
ft_flight_airport_id

ftp status
ftr_author_department
ftr_time

fuel delivered

fuel used

E&WMMHM

Metadata:
Test context

Structured data
5+ databases

Aircraft
configuration

Weather
Airport, runway

Crew

AIRBUS




Sensor data

Storage ®

Test Meta-data + Avionic configuy
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T (<) ST

...................

l

Graph of Events
(temporal patterns)
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TEST A/C
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Flight Crew
Report

Structured Unstructured
data text
Rich Metadata Text index of
boolean index Context & Snags
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Flight Details

p S
F’-

Fligh
gnt PUFDOSe;Autola
Ng de

9-320-321

Flight Details
Flight Purpose: Autoland development - light aft calm wind

Date:20xx—07-28 Program Title:A318-31 9-320-321
Model Title: A320-271N Flight Type Title:FLIGHT

Flight Summary- Autoland New Flare Law on A320 PW -6 autolands performed in low wind at
light weight (-.)

Test Details:

FTA reference:163-22DxxD1 FTR title: A320 NEO PW: Test of Autopilot Functions
Airport Details:

Airport Code:LFBO Airport Name: TOULOUSE / BLAGNAC

Airport Code:LFBO Airport Name: TOULOUSE / BLAGNAC

(.--)

DEA presentation

Plain text
Indexing

Use specific
vocabulary

Requirements
o Tests Reports

e Anomalies
records

» Technical logs

AIRBUS



TESTA/C

B AN RS

l

Sensor data Flight Crew
Test Meta-data + Avionic configuration Report
Storage 4

and ‘
processing
. exing - Structured Unstructured
algorithm data text

5128000 2m1 26000 2miz8000 o 28138000 28140000

l l l

Graph of Events Rich Metadata Text index of
(temporal patterns) boolean index Context & Snags
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DEA: Multisource search

For Aircraft / test / time zones

May 2019 DEA presentation



AIRBUS Digital Engineering Assistant Search Engine

Create

FLIGHT EVENT SUBQUERY . METADATA SUBQUERY . TEXTUAL DATA SUBQUERY . GLOBAL SEARCH . SAVED QUERIES
Events Group Deﬁ nition Is the Result:  Autoland ON v Geo Query CO p I eX
(f?.\" Add Group Add Relation/Edge I y
Aufoland ON

© Add Condition
n AUTOPILOT_CAPTAI

AUTOPILOT_FIRST_(

AUTOPILOT_CAPTAIN_EI n D r ag &d rO p U X
m

AUTOPILOT_FIRST_OFFI(

| Specific algorithm
S T R — to find overlapped

Plan Satellite

Document Search

902.1

time periods

Keyword: o .
:Ititude Conaifivacon() Semantic
extension for plain
Max/Opt Altitude teXt SearCh

Opt Cruise Altitude GRAMONT
Max Operating Altitude
Max Cruise Altitude

Maximum/Optimum Altitude

Opt / Max Altitude
Optimum Altitude / Maximum Altitude
Optjmum And Max Altitude B8 Lo Brégust O
5T - MARTIN

AIRBUS

Geospatial request

e eV N, WP Vs A

f et Iy S




Flight Trajectory

Fr1 31 March

230 123

[

12:40  12:45 12:50  12:55
ATRCRAFT GROSS WEIGHT lbs

ATJRCRAFT_ON_GROUND

COMPUTED_AIRSPEED_knot 7

255.75 (A319-06464-F-000(

DIRECT_LAW

255.625 (A319-0646

AJRCRAFT_ON_GROUND_FALSE (A319-06464-F-00001)

(=]
=

b2

DIRECT LAW_FALSE (A319-06464-F-00001)

result result (A319-06464-F-00001)

Dz

Da26
Ds2e

(o]

% Caraman

DEXD

Muret Y
_ Saint-A
bE13
r\-’.:-n'fe-.gqu eu-Lauragdis f
“sllefsariche-d€ Lavragais

_” Avignonet-Lauragais
Nl

OL'rI:".'_C!qu:.?"."ﬂlc Données carto

Flight

A320-06101-F-00240

A320-06101-F-00240

A320-06101-F-00240

A320-06101-F-00240

A320-06101-F-00240

A320-06101-F-00240

236.0625 (A319-

215

1545 (A31

result (A31

GMT START

Thu, 28 Jul 2016
06:21:26 GMT

Thu, 28 Jul 2016
06:32:40 GMT

Thu, 28 Jul 2018
06:43:11 GMT

Thu, 28 Jul 2018
07:00:25 GMT

Thu, 28 Jul 2016
07:14:05 GMT

Thu, 28 Jul 2016
07:29:05 GMT

13:40  13:45 13:5

GMT END

Thu, 28 Jul 2016
06:27:09 GMT

Thu, 28 Jul 2016
08:36:13 GMT

Thu, 28 Jul 2018
06:49:24 GMT

Thu, 28 Jul 2018
07:08:00 GMT

Thu, 28 Jul 2016
07:22:44 GMT

Thu, 28 Jul 2016
07:36:44 GMT

Multiple
output
format

Ready to be
Integrated in an
analytic workflow

AIRBUS




Benefits of the solution

Document base = easy to integrate

Links between objects easy to map

Temporal notion matching with Time Series

Native and user-friendly search feature

DEA is a
MARKLOGIC
base product

Single Aisle
Long Range
& Beluga

Production
deployment
started in 2018

DEA is just a tool,

but sustaining a strong
process change

AIRBUS



MarkLogic ?

MMMMMMM DEA presentation AI RBUS



Airbus

Communications

2 Rond-point Emile Dewoitine
BP 90112

31703 Blagnac Cedex
France

Thank you

AIRBUS
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