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Abstract

The avionics industry has recently adopted an open architecture to increase software portability and reduce
the development schedule and cost associated with changing hardware equipment. This paper presents a data
modeling method compliant with FACE, a widely used open avionics architecture. A FACE data model is
designed and implemented to output data from VOR/ILS avionics equipment. A FACE Conformance Test
Suite (CTS) program is utilised to verify that the data model meets FACE standards. The proposed data
modeling method is expected to improve the development schedule and cost associated with modifying
communication methods and ICDs (Interface Control Documents).
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(Platform Data Model, PDM), UoP =& =
Fig. 2= FACE Hlolg md#e] 325 eld Aol
oH3].

Conceptual Data Model

,L Data Refinement

Logical Data Model

,I, Data Refinement

Platform Data Model

l, Message Selection

UoP Model

l Code/Artifact Generation

Code and Configuration

Fig. 2 FACE Data Modeling flow
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Table 1 Data Message from VOR/ILS

Data Type Units
VOR Bearing short | Degrees
ILS Localizer Deviation float | Degrees
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o float | Degrees
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ole} e 75 S st PEWEE FACE o}
gajo] Hg3 A= Fig. 33 2o B EEoAs
Fig. 3914 PSSS #AxWES 3gda= MCY
VOR/ILS Au] #e] 75wk Agtdoz mulg i)
MC¥ VOR/ILS HloJE#yt ofye} Fnjo] JEE =
Y H3st7] 98] BIT(Built-In Test) A3} e 4
B ARLE $AsHEd, 2 =ddAE VOR/ILSY d)
ole] wAIAe] digt REPERE st dF HF
E]7} VOR/ILSZHE A8t dolg mAAZS 7
A 93 Table. 13 724}

MC MFD

: 5 Navigation Primary
Navigation Data "q Flight
Calculation Display

VOR/ILS Dats

WOR/ILS Data

Hardware
PSSS Component
PCS Component

TS Interface

v+OuR

1/0 Interface

Fig. 3 Design of VOR/ILS Manager based
on FACE Architecture
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Table 2 VOR/ILS Conceptual Modeling —
VORILS_Logical
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Entity Composition Observable il Uaielaia et
UniqueID Uniqueldentifier Bearing: C9urlseMagneticNor.ﬂ\Measurement
LateralDeviation: LateralRotationMeasurement
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onceptual | Deviation Angle ¢
Distance Distance Measwmems‘ Bearmgr LateralDeviation| VertchDewanon Distanee @
AttitudeMeasures | / BodyAngleffeasures| \ LengmMeasmes |
EanhFrameOnemation‘ f men ‘ l D\stan(eMeasure‘
Course
| course / — » catatyper '
| ConceptualDataModel et LateralRotati \
CourseMagneticNorthMeasurement
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VORILS_Conceptual VerticalRotatic =
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| Beaning: Angle

Deviation: Angle
| Distance: Distance

Bearing Deviation
Dbsewa bles Distance IEl}

Angle Length
[ «datatype» | | { «datatype» 3
Angle A ' Distance |
‘ s | Listancs

Fig. 4 VOR/ILS Conceptual Data Model
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Table 3 VOR/ILS Logical Modeling

Entity Composition Measurement
UniquelD UniqueIlD_UUID_Text
. CourseMagneticNorth
Bearing
Measurement
VORILS o LateralRotationMeasur
. LateralDeviation
_Logcial ement
. o VerticalRotationMeasu
VerticalDeviation
rement
Distance DistanceMeasurement

Fig. 5 VOR/ILS Logical Data Model
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LateralDeviation: fLateralType
VerticalDeviation: fWertical Type
MarkerBeaconSignal: eMBSignalType
f .\MarkerBeaconSigna\
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DataFromVORILS
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Fig. 6 VOR/ILS Platform Data Model
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<?7xml version="1.0" encoding="UTF-8"7>
<face:DataModel xmi:version="2.0" xmlns:xmi="http://www.omg.org/XML" ...>
<cdm xmi:type="face:ConceptualDataModel" ...>
<element xmi:type="conceptual:Entity" ...>

<composition xmi:type="conceptual: compcsLthﬂ” ... rolename="Bearing"/>
<composition xmi:type="conceptual:Composition" . rolename="Deviation"/>
<composition .../>

</element>
<cdm>
<!-- Conceptual Data Model (SDM) -—>
</cdm>
</cdm>
<ldm xmi:type="face:LogicalbataModel® ...>
<!-- Logical Data Model (SDM) -->
</ldm>
<ldm xmi:type="face:LogicalDataModel” ...>
<element xmi:type="logical:Entity" ...>
<compesition xmi:type="logical:Composition" . rolename="Bearing"/>
<compesition xmi:type="logical:Composition” ... rolename="LateralDeviation"/>

<compositien .../>
</element=
</1ldm>
<pdm xmi:type="face:PlatformbataModel” .../>
<element xmi:type="platform:Entity" ...>
<compesition xmi:iype="platform:Composition” . rolename="Bearing"/>
<compesition .../>
</element>

<element xmi:type="platform:View" ... name="DataFromVORILS">
<characteristic xmi:type="platform:CharacteristicProjection”
path="_Bearing"/>
<characteristic .../>

</element>

</pdm>

<uopModel xmi:type="face:UoPModel" ...>
<element xmi:type="uop:PlatformSpecificComponent" ...>

<port xmi:type="uop:MessagePort" ... name="DataFromVORILS" />

</element>

</uopModel>

</face:DataModel>

Fig. 9 VOR/ILS Data Model File Structure
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- FACE Technical Standard: 2.1

- FACE Shared Data Model: v2.1.35

- FACE Conformance Test Suite: v2.1.0r9

- OS: Windows 10

- FACE Data Modeling Tool: SCADE 2021 R1
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Fig. 10 Data Model Test Procedure using FACE
Conformance Test Suite
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FACE Conformance Test Results
+ Test Configuration
—Data Model Tests— PASSED
—Test: FACE Meta Model Validation (VORILS_v4.face)— PASSED
This test validates the candidate UoC Supplied Model (USM) according to the FACE Data Model metamodel.
+ Log File
—Test: OCL Constraints Check (VORILS_v4.face)— PASSED
This test checks the candidate UoC Supplied Model (USM) against a series of OCL constraints defined in the

Data Model Governance Plan.

+ Log File

—Test: Shared Data Model Conformance (VORILS_v4.face)— PASSED

This test verifies that the candidate UoC Supplied Model (USM) is consistent with the Shared Data Model (SDM)
as defined in the Data Model Governance Plan.

+ Log File

Fig. 11 Data Model Test Results using FACE

Conformance Test Suite
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