FACE™ 3.0, 3.1, and 3.2 Guidance
Specific to
MagicDraw and Cameo

Revision C

4/16/2025

Army PEO Aviation Control No: 25-056 Distribution Statement A —
"Approved for public release: distribution unlimited"



Table of Contents

1

2

3

7

[aiagoTe [¥To1dTe] o W OO PP RTOURUPPPTOURTROPRRINt 1
11 REfEreNCE DOCUMENTES .....eeiiiiiiiiieiiee ettt ettt ettt e st e e s bt e st e s see e sabe e e baeesabeesnaeesareens 1
1.2 2O =T =T o Tl e To 1 o T~ 2SRRI 2
1.3 REFEIENCE MOMEIS. ... ittt et s e sttt e st e sbe e saeesane e 3
1.4 O oY =T o Tl I Yol o YRR 3

CTS Applications Invoked Individually During Modeling Phase.........cccoocveeeieciieiecciee e 4
2.1 1Y AV A 47Xl I T4 1Yo Lot £ e o FO RO 4
2.2 D] [CRN [0 1Y/ o Tor-1 1 o] o TP PRPRRTPRRN 4
2.3 IDEAL INVOCATION ...eiiiiiiiteeeiieee ettt ettt s ettt e e sttt e e s et e e s et e e e snbe e e e smneeeesanneeeesannneeesannneeenan 4

MD Model Organization Capabilities .........oiecuiieiiiieee e et e e aree e e e 5
3.1 SMArtPACKAZES OVEIVIEW ......uviiieiiiiieeeciiee e eettee e et e e et e e e e ateee e ssabte e e eeabaeeeessbaeeeeenseeesennsaneeennsenas 5
3.2 MD Model and EIEMENT IDS......c..eiiiiieiieiteete ettt ettt st beesbe e sbeesaee e 5

3.2 1 RESEEMD MOAEIID ..ttt ettt st e s b e s bt e e sateesneeesaree s 7

3.2.2  RESELMD ElEMENT IDS.....utiiiiiiiiieeeee ettt ettt ettt ettt sb e bt e e sabe e s bt e e sabeesneeesareenn 7
33 IMID USE FlB ..ttt ettt st st sttt e b e s e saeesaneene e b e e sneesnne e 7

IMOAEIT SEIUCTUIE ..ttt b e s bt s at e et e et e e s bt e sbeesaeesabesabeebeenbeesbeesaeeeatean 9

4.1.1 Update Model - Master Representation: MD Model..........cceeereciiiiicciiee et 9

4.1.2 Update Model - Master Representation: .face File........cccccoveiiiiiiiiiiciiieeccee e, 10

V750 S T o o B U] o Jo g ¢=Yo I U ] o To F- TSP 10

Refactoring a Model to Another Organization ..........ooccveiiieiee e 12

Modeling SPecific FACE CONSTIUCES. .....ccvuiiiieiiie e ceiiee ettt eeette e e etee e e et e e e e etae e e e eabee e e enabaeeeesnbeeaeennrenas 14
6.1 ASSOCIAtIONS/PArtICIPANTS .. .veiiiieieiie ettt ettt e e et e e ebe e e teeeeaseeebeeeeaseesnteeeeseeesseeenanas 14

6.1.1  Association/Participants Prior to MTIV2023 11 0 ..ccccevvreeeiieeeieeeree et 14

6.1.2  Association/Participants for MTI v2023-11-0 and Later Versions ........ccceceeeeveevreeneeseeeneens 15
6.2 Characteristics SPeCialiZation ........c..eiiiciiiii it 15
6.3 ENUMS oot 16
6.4 Extending SDIM IMIEASUIEMENTS ......uuiiiiieeeeieiciiiieee e e e e e ecetre e e e e e e e esartee e e e e e e e senbnbaeeeeaeeeennnssrenneeeas 16

Relationships Between Non-FACE Elements and FACE Elements.........ccccceeeeeeciiiiieeee e eeccciiiieeee e 18



8

Acronyms



Figures

Figure 1 — SmartPackage Referencing SDM in a Different FOIder .........ovvviiiiieiiiiie e 5
Figure 2 — Project-Properti€s PANEl .........couuiiiiiiiie ettt et s st e e et e e e e raeaeeessanreeeean 6
Figure 3 — Project-Properties Panel EXpanded via IMOIe ........ccouciieiiiciiieicciiee et e s e e s sevee e 7
=V N R U LY R oY =Tt al 2= =Y 8
Figure 5 - EXample MOdel SEIUCTUIE . ..uiii ittt s et e e st a e e e ssaba e e s ennsaeeesnnnreeeean 9
Figure 6 — SDM Content Internal to the MD MOEL........ccoocuiiiiiiiiiiiie e 12
Figure 7 — SDM Content External to the MD MOdEl .......cooouiiiieiiiiieeceee e 13
Figure 8 — Association/Participant Example (MTO Versions prior to v2023-11-0)......cccceeveerrercreesreenveene 14
Figure 9 — Association/Participant Example (MTI V2023-11-0 and later versions) ........ccceceeveveecreecveenveenne 15
= U N O o T o o I o= ] o] L PSP 16
Figure 11 — Example of Requirements Relating to a FACE Element .......cccoocvvveiiiiiii e, 18
Figure 12 - Example of Requirements Relating to a FACE Element — Containment Tree.......ccccocevveeevnnnenn. 18
Figure 13 - Example of Requirements Relating to a FACE Element — Diagram.........cccccceeeeecieeececveeeeeenneen. 19
Figure 14 — Creation of Requirement Diagram ........coccuiiiiiiiiiieciiiiee et e e re e s e saree e st e e s s areeas 20
Tables

Table 1 - REfEreNCe DOCUMEBNTS.....uiiiiciiie it et ee ettt e e et e e e et e e e s eate e e e eatteeessbaeeeenasaeeeessaeeeenssseeesansseeennn 1
R o] TR AR 1< (=T T Vol Yo 11 oY= 2
Table 3 - REfEreNCE IMOEIS ....oocuieieeieeeee ettt e e s e et e e st e e s beeebeeessbeeessaeessteeeneessnseean 3
LI Lo TR A 2= £l T Vol I o T o) £SO 3
Table 5 - CTS Application Relevant to the Modeling Phase ............ceeecuiiiieciiiic e 4



Colophon

Copyright (c) Vanderbilt University, 2025 ALL RIGHTS RESERVED, UNLESS OTHERWISE STATED This
software, authored by Vanderbilt University under a contract awarded to and managed by Alion Science
and Technology, was funded by the U.S. Government under Contract No. FA8075-14-D0014 and the U.S.
Government has unlimited rights in this software. An “unlimited rights” license means that the U.S.
Government can use, modify, reproduce, release or disclose computer software in whole or in part, in
any manner, and for any purpose whatsoever, and to have or authorize others to do so.

Vanderbilt University disclaims all warranties with regard to this software, including all implied
warranties of merchantability and fitness. In no event shall Vanderbilt University be liable for any
special, indirect or consequential damages or any damages whatsoever resulting from loss of use, data
or profits, whether in an action of contract, negligence or other tortious action, arising out of or in
connection with the use or performance of this software.



Record of Changes

Number of
Figure, Table,
or Paragraph

Revision Date

A*

Title or Brief Description

New 1/13/2023

Initial Release

A 11/1/2023

Updated Section 6.1 to describe the new
constructs for Associations/Participants.
Added Section 6.2, which provides usage
instructions for Characteristic specializes.
Removed section “Customization
Modifications to Allow Non-FACE
Relationships”. These changes were made
in the customizations. Added Technical
Standard 3.2 to the references.

B 3/8/2024

Updated Table 1 to indicate which MTI
versions are no longer posted at
https://www.isis.vanderbilt.edu/face.
Added text indicating that MTIv2023_11 0
was not publicly released.

C 4/16/2025

Added Distro statement.

*A-Added, M-Modified, D-Deleted

Vi



https://www.isis.vanderbilt.edu/face

1 Introduction

There are many sources of information about the Future Airborne Capability Environment (FACE™),
which include the FACE Technical Standard as well as guidance on modeling per the FACE Standard. This
document does not reproduce that information, rather it addresses the specifics applicable to producing
FACE models with MagicDraw (MD)/Cameo.

Notes:

1. This document only addresses modeling per FACE 3.0, 3.1 and 3.2. The earlier versions of FACE
(e.g. 2.0, 2.1, 2.1.1) are not addressed by this document.

2. This document is applicable to both MagicDraw and Cameo. These two modeling tools are very
similar, and thus MagicDraw is used to indicate both tools in the remainder of this document.

3. Cameo 2021 was used for the modeling examples/figures.

1.1 Reference Documents

The reference documentation is listed in Table 1. This is typically used as a starting point to become
familiar with FACE modeling. Reference [1] provides a table of contents and links to the published FACE
documentation. This provides a comprehensive view of the available documentation. It is important to
first become familiar with the Technical Standards ([2], [3], [4] and [8]) and then use the guidance
documents ([5], [6]) to learn how to apply the Standards to modeling your system. Currently, there is
not a guidance document for FACE 3.1, but because FACE 3.0, 3.1, and 3.2 are very similar, most of the
FACE 3.0 guidance information applies to FACE 3.1 and 3.2.

Table 1 - Reference Documents

Ref. | Document Date/Revision | Links/File-Name where Applicable

ID

[1] Document & Tools Published | N/A https://www.opengroup.org/face/docsandtool
Documents S

[2] FACE™ Technical Standard, Release 2017- | https://publications.opengroup.org/cl7c

Edition 3.0 814
[3] FACE™ Technical Standard, Published by https://publications.opengroup.org/c207
Edition 3.1 The Open
Group, July
2020
[4] Open Universal Domain Jan. 2019 https://publications.opengroup.org/s190

Description Language (Open
UDDL), Edition 1.0

[5] Reference Implementation https://publications.opengroup.org/guides/fac
Guide for FACE™ Technical e/g209

Standard, Edition 3.0,
Volume 1, 2, and 3



https://www.opengroup.org/face/docsandtools
https://www.opengroup.org/face/docsandtools
https://publications.opengroup.org/c17c
https://publications.opengroup.org/c207
https://publications.opengroup.org/s190
https://publications.opengroup.org/guides/face/g209
https://publications.opengroup.org/guides/face/g209

(6]

Reference Implementation
Guide for FACE™ Technical
Standard, Edition 3.1,
Volume 1, 2, and 3

Currently being developed.

[7] Shared Data Model February 2020 | https://www.opengroup.org/face/docsandtool
Governance Plan, s
Edition 3.1 1. Select “FACE Technical Standard
Edition 3.1”
2. Select “Shared Data Model
Governance Plat, Edition 3.1”
Note — The 3.1 version covers previous
versions (i.e. 3.0, 2.1...).
(8] FACE™ Technical Standard, Published by | https://publications.opengroup.org/c232
Edition 3.2 The Open
Group, August
2023

1.2 Reference Tooling
Reference Tooling that is sited in this document and typically used during the modeling process is listed

in Table 2.
Table 2 - Reference Tooling
Ref. | Tooling Date/Revision | Links/File-Name where Applicable
ID
[20] | FACE Conformance Test N/A https://www.opengroup.org/face/conformanc
Suite(s) e-testsuites
[21] | MagicDraw / Cameo v2021 08 0_ | No longer posted at:
(NoMagic) Model Tool A https://www.isis.vanderbilt.edu/face
Integration (MTI) for FACE™ Use version [24] or later.
3.0 Data Modeling
[22] | MagicDraw / Cameo v2022 03 1 No longer posted at:
(NoMagic) Model Tool https://www.isis.vanderbilt.edu/face
Integration (MTI) for FACE™ Use version [24] or later.
3.0 Data Modeling
[23] | MagicDraw / Cameo v2022_03_1_ | No longer posted at:
(NoMagic) Model Tool A https://www.isis.vanderbilt.edu/face
Integration (MTI) for FACE™ Use version [24] or later.
3.1 Data Modeling
[24] | FACE(tm)30_31_32_MagicDr | v2023 05 0 https://www.isis.vanderbilt.edu/face
aw_MTI_v2023_05_0_B
Includes MTI 3.0, 3.1/3.2 and
RedirectRefences
[25] | Later tool versions TBD Later tool versions may be posted at

https://www.isis.vanderbilt.edu/face



https://www.opengroup.org/face/docsandtools
https://www.opengroup.org/face/docsandtools
https://publications.opengroup.org/c232
https://www.opengroup.org/face/conformance-testsuites
https://www.opengroup.org/face/conformance-testsuites
https://www.isis.vanderbilt.edu/face
https://www.isis.vanderbilt.edu/face
https://www.isis.vanderbilt.edu/face
https://www.isis.vanderbilt.edu/face

after the release of this document. Therefore,
always check the above link to obtain the latest
versions.

1.3 Reference Models
The models used to illustrate the modeling process are listed in Table 3.

Table 3 - Reference Models

Ref. Model Date/Revision | Links/File-Name where Applicable

ID

[40] FACE30_MD18.5 Space_Shuttle_Tan | N/A
ks.mdzip
FACE30_MD18.5_SDM_3_0_2.mdzip

[41] FACE30_MD18.5 Space_Shuttle_Tan | N/A
ks.face

[42] FACE31_MD18.5 Space_Shuttle_Tan | N/A
ks.mdzip
FACE31_MD18.5_SDM_3_1_2.mdzip

[43] FACE31_MD18.5_Space_Shuttle_Tan | N/A
ks.face

1.4 Reference Scripts
The scripts referenced by this document are listed in Table 4.

Table 4 - Reference Scripts

Ref. Model Date/Revision | Links/File-Name where Applicable

ID

[60] run_dmvt.bat N/A Delivered with this document
Ascripts\DMVT_DIG_IDEAL_Invocati
ons

[61] run_dig.bat N/A “w

[62] run_ideal.bat N/A “




2 CTS Applications Invoked Individually During Modeling Phase

One approach is to complete a model (i.e. USM) and then submit it to the Conformance Test Suite (CTS)
[20] for validation purposes. The disadvantage of this approach is that errors are not caught early in the
model-development phase. Also, it is often desirable to view the code that would be generated by the
gueries and templates as the model is being developed.

The CTS applications of interest during the modeling phase are shown in 5.

Table 5 - CTS Application Relevant to the Modeling Phase

Application Invoked by CTS Purpose

DMVT/DACT Checks a model

DIG Generates IDL

IDEAL Generates header code

The following sections describe how to invoke these applications from a command line. A prerequisite is
that the CTS [20] is installed because these applications are part of CTS.

2.1 DMVT/DACT Invocation
An iterative approach to model validation is as follows:

Develop portions of the model

Use the Model Tool Interchange (MTI) [21-23] to export the model to a .face file
Invoke the DMVT/DACT [60] to check the model

Make corrections as needed

vk wN e

If model not complete, go to step 1

Note — Before running run_dmvt .bat [60], you must edit the “set ...” lines with paths/models
applicable to your machine and your model. Also, at the end of run dmvt.bat isa commented-out
example of how to invoke —help. A good starting point is to read the —help.

2.2 DIG Invocation
As previously mentioned, the DIG generates IDL. The DIG is invoked by run dig.bat [61].

Note — Before running run_dig.bat [61], you must edit the “set ...” lines with paths/models
applicable to your machine and your model. Also, at the end of run_dig.bat is a commented-out
example of how to invoke —help. A good starting point would be to read the -help.

2.3 IDEAL Invocation
As previously mentioned, the IDEAL generates header code. This isinvoked by run _ideal.bat [62].

Note — Before running run_ideal.bat [62], you must edit the “set ...” lines with paths/models
applicable to your machine and your model. Also, at the end of run_ideal.bat is a commented-out
example of how to invoke —help. A good starting point would be to read the -help.



3 MD Model Organization Capabilities
MagicDraw provides capabilities that make it easy to organize your model in a variety of ways. The
capabilities that are specifically leveraged by this document are discussed in this section. An

experienced MD user can skip this section.

3.1 SmartPackages Overview

A SmartPackage contains references (i.e. pointers) to MD packages/elements. This is best illustrated by
the example shown in Figure 1. In this example, “SDM_3_1_2 <<SmartPackage>>" contains the
reference, “SDM_3_1 2 <<FACEDataModel>>", that points to “SDM_3_1 2 <<FaceDataModel>>"
directly under ArchitectureModels package. A <<SmartPackage>> contains only references, which
means that it would not contain elements.

! File Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window
iNDEe - &8a-9 - i By - i [} create Diagram

EE% Containment éﬂ Diagrams

Containment LI A
HE S wQ -

ENES] viodel|
E1-[] ArchitectureModels
& T3 SDM_3_1_2 «FACEDataMode
~[] FACE_Shared_Data_Model_Conceptual
B0 FACE_Shared_Data_Model_Logical «LodicalDataModel
B [ SpaceShuttleTanks_AM «FACEArchitectureodels
"l=__| ConvertedTemplates «UoPModel»
[ DataModelTraces «TraceabilityModel»
£ 58 SDM_3 1 2 «SmartPackage)]
! & TJ SDM_3_1_2 <FACEDataModel
B0 FACE_Shared_Data_Model_Conceptual «ConceptualDataModel»
@[] FACE_Shared_Data Model_Logical «LogicalDataModel»
B[] SpaceShuttle «FACEDataModel»
[]--E Customizations [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
E]-‘-[E UML Standard Profile [UML_Standard_Profile.mdzip]
B
B

ConceptualDataModel»

1 [=f} Aux_FACE_Profile [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
- [=} FACE_3.1_Unified_Profile_v1 [FACE_3.1_Unified_Profile_v1.mdzip]

Figure 1 — SmartPackage Referencing SDM in a Different Folder

3.2 MD Model and Element IDs

Each MD model has a unique ID and each element within each MD model has a unique ID. This is
important to know because if you are refactoring a model into two or more models, you would need to
reset these IDs. Later sections have examples of this process, but this section just presents how to reset

the IDs.

To navigate to the “Project Properties” panel in MD, select File - “Project Properties”, which results in

the panel shown in Figure 2.



WX Project Properties

Opened project properties

Review and set basic project properties of the opened project.

" General Information

Project: Space_Shuttle_Tansk_31.mdzip [D:\Users\rowens\Documents\FACE\MagicDraw\Guidance_MagicDraw\Models_MD_2021\3.1\Space_Shuttle_Tanks\]

File Size: 0.39 MB
Created: 8/28/19 3:22 PM Last Modified: 9/19/2022 2:44 PM

" Related Information

Title: ‘ ‘ Author: ‘Robert (Work) ‘

Version: ‘—1 ‘ © Compatible With: ‘ ‘

i~ Project Description

OK Cancel Help

Figure 2 — Project-Properties Panel

In the Project-Properties Panel, selecting “More” and then selecting the “Advanced” tab results in the
panel shown in Figure 3.



¢
Opened project properties

Review and set basic project properties of the opened project.

General Information

Project: Space_Shuttle_Tansk_31.mdzip [D:\Users\rowens\Documents\FACE\MagicDraw\Guidance_MagicDraw\Models_MD_2021\3.1\Space_Shuttle_Tanks\]
File Size: 0.39 MB

Created: 8/28/19 3:22 PM Last Modified: 9/19/2022 2:44 PM

Related Information

Title: Author: Robert (Work)

Version: |-1 @ Compatible With:

Project Description

Shared Packages | Used Projects

Meta Information:

Name Version

Cameo Systems Modeler 2021x

Project Descriptor:

file:/D:/Users/rowens/Documents/FACE/MagicDraw/Guidance_MagicDraw/Models_MD_2021/3.1/Space_Shuttle_Tanks/Space_Shuttle_Tansk_31.mdzip

| Reset IDs | | Reset Project ID

Less oK Cancel Help

Figure 3 — Project-Properties Panel Expanded via More

3.2.1 Reset MD Model ID

Referring to Figure 3, to reset the model ID select “Reset Project ID”. It is important to note that a
‘model name’ does not uniquely identify a model within MD. The “Project ID” uniquely identifies a
model. For example, if you copied A.mdzip to B.mdzip and tried to use both A.mdzip and
B.mdzipin C.mdzip, an error would result.

3.2.2 Reset MD Element IDs
Referring to Figure 3, to reset the model element IDs, select “Reset IDs”. Section 3.2.1 describes the
reason for resetting the “Project ID”. Those same reasons apply to resetting the element IDs.

3.3 MD Use File

Selecting File - “Use Project” - “Use Local Project” results in the Figure 4 panel. Selecting
SDM 3 1 2.mdzip and “Finish” uses the model in the currently opened MD model. Only the
packages that are shared in SDM_3 1 2.mdzip are visible to the parent model. To share packages,
with SDM 3 1 2.mdzip open, select File -> “Share Packages” and follow the prompts.



WX Use Project

Select a project to use

Select a project from the file system or predefined location (paths to used projects) and click "Next' to proceed.
application profiles and libraries.

. Predefined locations help finding default

® 1. Select project

2. Specify usage options

" Select a project to use

O From file system

® From predefined location

Paths to used projects:
<project.dir>
<install.root>\profiles

<install.root>\modelLibraries
face30.root>\orofiles.

D:\Users\rowens\Documents\FACE\MagicDraw\Guidance_MagicDraw\Models_MD_2021\3.1\Space_Shuttle_Tanks_Seperate
&) SDM_3_1_2.mdzip
Space_Shuttle_Tanks_31_External_SDM.mdzip

Project description:

< Back Next > Finish Cancel Help

Figure 4 — Use-Project Panel




4 Model Structure

An example model structure is shown Figure 5. Arguably, this is a preferred approach to factoring
models. Notice that model, Main Model.mdzip, uses DSDM 01.mdzip and

SDM 3 1 2.mdzip.Akey concept is the ‘master representation of a model’, which is the version of
the model that you would edit to drive subsequent changes. In this example, the master
representations of the model are:

0 Main Model.mdzip

o DSDM 0l.mdzip

o SDM 3 1 2.face // NOT the .mdzip, the .face file is the
SDM master

Main Model.mzip

/ArchitectureModel \

DSDM 01.mdzip
SDM 3 1 2.mdzip

——p DSDM 0Ol.mzip

ArchitectureModel
SDM 3 1 2.mdzip

DataModel DataModel
UoP ConceptualModel
Integration LogicalModel
KTn‘alcec‘a\bi“'f\/ / PlatformModel
—— | L y
SDM 3 1 2.mzip <— SDM 3 1 2.face
Imported
ArchitectureModel SDM 3 1 3.mzip
DataModel
ConceptualModel ArchitectureModel
LogicalModel DataModel SDM_3_1_3.face

ConceptualModel
LogicalModel

Figure 5 - Example Model Structure

4.1.1 Update Model - Master Representation: MD Model

Referring to Figure 5, models Main Model.mdzipand DSDM 01.mdzip are master
representations. The built-in MD capabilities can be used to handle the case where there is concurrent
editing of the DataModel, UoP, Integration, and/or Traceability models. For example, the MD Project-



Merge capability supports merging two models where two copies of the model were edited

independently.

4.1.2

Update Model - Master Representation: .face File

Referring to Figure 5, models SDM 3 1 2.faceand SDM 3 1 3.face are master representations.
Notice that the SDM is used inMain Model.mdzipand DSDM 0O1.mdzip. For this case, upgrading
to a new SDM requires the RedirectReferences Plugin [24-25]. The process entails first upgrading

DSMM 01.mdzip to use the new SDM and then upgrading Main Model.mdzip to use the new

SDM. The process follows:

Notes:

4.1.3

Import SDM 3 1 3.faceviaMTI[21-25]into SDM 3 1 3.mdzip. SDM 3 1 3.mdzip
would initially (before the import) be a coped version of the starter model (e.g.
FACE31StarterModel .mdzip), which is delivered with the MTI zip file. “Reset IDs” and
“Reset Project ID” per Sections 3.2.1 and 3.2.2. Failure to reset the IDs will cause errors when
using the SDM in a multi-level hierarchy.

Use (MD File “Use Project”...) SDM 3 1 3.mdzipin DSDM 0Ol.mdzip

Use RedirectReferences Plugin [24-25] to redirect the references in DSDM 01 .mdzip from
SDM 3 1 2.mdziptoSDM 3 1 3.mdzip

Delete SDM 3 1 2.mdzip fromDSDM 01.mdzip

Save DSDM 01 .mdzip

Repeat steps 2 thru 5 substituting Main Model.mdzip for DSDM 01.mdzip

MagicDraw supports a model (e.g. SDM_ 3 1 2.mdzip) appearing multiple timesina
hierarchy. Inthe case of Main Model.mdzip, SDM 3 1 2.mdzip is used directlyin
Main Model.mdzip, butis also used indirectly viaDSDM 01 .mdzip. If a modelis used
multiple times, it will only appear one time in the containment tree (e.g. the containment tree
of Main Model.mdzip).

The same SDM version must be used throughout the hierarchy. It is necessary during the
updating phase for a MD model to reference two SDMs (e.g. SDM 3 1 2.mdzip and
SDM 3 1 3.mdzip); however, after the completion of the updates, there should be one and
only one SDM in the hierarchy. From a general perspective, having two different SDMs in the
hierarchy would cause problems when using the MTI [21-25] for exports. SmartPackages could
be used to allow two different SDMs in a MD model, but this would be very confusing and error
prone.

The above discussion would apply to DSDMs if the master representation of the DSDM was the
DSDM . face file.

Non-Supported Updates

The case of upgrading an existing MD Model (i.e. .mdzip) based on importing, via MTI [21-25], an

updated .face file is not supported. In other words, if a MD Model is populated via importing a . face

10



file and later that a . face file is updated, then reimporting the updated . face file is not supported.
This is because the MTI does not support an import update mode. Importing a . face file a second
time results in two copies of the imported model in the MD model.

11



5 Refactoring a Model to Another Organization

Often it is desirable to refactor a MD model from all the content being in one MD model to some of the
content being in two or more MD models. For example, in Figure 6, the SDM is internal to the MD
model. It would be desirable for the SDM to reside in a separate MD model as shown in Figure 7.

¥ Cameo Systems Modeler 2021x - Space_Shuttle_Tanks_31.mdzip [D:\Users\rowens\Documents\FACE\MagicDraw

: File Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window
iMEE- ad-S- " - iBy- i3 Create Diagram

S Containment Vé,a Diagrams H

Containment L
HE S wQ @ ~
=- G (]
[ ArchitectureModels
& 7 SpaceShuttleTanks_AM «FACEArchitectureModel»

Er£] SDM_3_1_2 «FACEDataModels|

250 | FACE_Shared_Data_Model_Conceptual «ConceptualDataModel»

B3+ [ FACE_Shared_Data_Model_Logical «LogicalDataModel»
~[J SpaceShuttleTanks_DM «FACEDataModel»
| SpaceShuttle_CDM «ConceptualDataModel»
[ SpaceShuttle_LDM «LogicalDataModel»
- [ SpaceShuttle_PDM «PlatformDataModel»
[ Templates <UoPModel»
B3 Customizations [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
B3 UML Standard Profile [UML_Standard_Profile.mdzip]
e
E

i[5 Aux_FACE_Profile [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
- [=g FACE_3.1_Unified_Profile_v1 [FACE_3.1_Unified_Profile_v1.mdzip]

Figure 6 — SDM Content Internal to the MD Model

¥ Cameo Systems Modeler 2021x - Space_Shuttle_Tanks_31_External_SDM_01.mdzip [D:\Users\rowens\Document:
: File Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window
DS E- Q-6 - - iBy - | [3 Create Diagram

R Containment Il £ Diagrams “

Containment a s x
HE B Q -

o
EF-[] ArchitectureModels
& C3[SDM_3_1_2 «FACEDataModel» [SDM_3_1_2.mdzip]]
1 FACE_Shared_Data_Model_Conceptual «ConceptualDataModel»
H -0 FACE_Shared_Data_Model_Logical «LogicalDataModel»
= [ SpaceShuttleTanks_AM «FACEArchitectureModel»
E}@l SDM_3_1_2 «SmartPackage»
i @ Fg[SDM_3_1_2 «FACEDataModel» [SDM_3_1_2.mdzip] |
E} [ SpaceShuttleTanks_DM «FACEDataModel»
B[ SpaceShuttle_CDM «ConceptualDataModel»
[ SpaceShuttle_LDM «LogicalDataModel»
B3 [ SpaceShuttle_ PDM «PlatformDataModel»
[ Templates «UoPModel»
B O3 Customizations [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
B3 UML Standard Profile [UML_Standard_Profile.mdzip]
Bt &g Aux_FACE_Profile [FACE_3.1_Unified_Profile_Customizations_v1.mdzip]
B [E3 FACE_3.1_Unified_Profile_v1 [FACE_3.1_Unified_Profile_v1.mdzip]
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Figure 7 — SDM Content External to the MD Model

The steps to convert the model in Figure 6 to the model in Figure 7 is as follows:

1. Copy the original model (i.e. Figure 6 model) to a model named SDM_3 1 2.mdzip
2. Using SDM 3 1 2.mdzip model perform the following steps:
a. Reset the MD Model ID and Element IDs per Sections 3.2.1 and 3.2.2
b. Delete the non-SDM content (i.e. SpaceShuttleTanks_DM, Templates)
¢. Move package SDM_3_1_2 to be directly under ArchitectureModels
d. Share (right-click on SDM_3_1 2 “Project Usages” - “Share Packages...” - ...)
SDM_3_1 2
e. SaveSDM 3 1 2.mdzip
3. Open the original model and:
a. UseFileSDM 3 1 2.mdzip per Section 3.3.
b. Use RedirectReferences Plugin [24-25] to redirect the references from package
SDM_3_1_2<<FACEDataModel>> to package SDM 3 1 2.mdzip
c. Delete package SDM_3_1 2 <<FACEDataModel>>
Create SmartPackage (right-click on SpaceShuttleTanks_AM - “Create Element” -
“SmartPackage” - ...) as shown in Figure 7.

Note — You must Drag SDM_3_1_2 <<FACEDataModel>> [SDM 3 1 2.mdzip]to the
SmartPackage.
e. Save the original model
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6 Modeling Specific FACE Constructs

This section presents examples of modeling particular constructs with the FACE UAF profile.

6.1 Associations/Participants
Starting with MTIv2023_11_0, modeling Associations/Participants has changed. The following sections
describe the differences.

6.1.1 Association/Participants Prior to MTIv2023_11_0

Figure 8 shows an Association/Participant modeled with MTI versions prior to v2023_11 0 (v2023_11 0
was not publicly released). Notice that there is an intermediary element
sensor<<ConceptualParticipant>>. The sensor<<ConceptualParticipant>> tag participatingEntity points
to LevelSentor<<ConceptualEntity>>. Similar constructs exist for the tank.

«ConceptualEntity »
LevelSensor
_faceUUID = "FACE:EAID_03E34337_C602_4e58_A0A2_7F5DD0O001C1F"
description = "

butes
«ConceptualComposition»-id : Identifier [1]{_faceUUID CEEAID 57629059 4D3E 4fac_B47B_B55FESE03CEB"}
«ConceptualComposition»-level : Volume [1}{_faceUUID = "FACEEAID 176C8B8D 4818 4279 B898 D354BA9B1603"}

«ConceptualParticipant»
sensor

_faceUUID = "FACE:EAID_A2185229 0F36_4ela AE4D_3VASEEFF399C"
lowerBound = 1

participatingEntity = E-]LevelSensor

sourceLowerBound = 1

sourcelUpperBound = -1

upperBound = 1

«AssociateqParticipant»

«ConceptualA ssociation»
LevelProvider
_faceUUID = "FACE:EAID_1B504C60_0E31_486e_B649_3D47146C3BB2"
description = ™

attributes
«ConceptualComposition»-id : Identifier [1}{_faceUUID ="FACEEAID_24EA5D95_0C44_4770_AT2F_AF242A0313A8")

«AssociatedParticipant»

«ConceptualParticipant»
tank

_faceUUID = "FACE:EAID_632E818C_CD89_426b_A5B6_8F6C6A49D130"
lowerBound = 1
participatingEntity = =ITank
sourceLowerBound = 1
sourceUpperBound = 1
upperBound = 1

«ConceptualEntity»
Tank

_faceUUID = "FACE:EAID_94B8DDAE_4861_4d4d_8828_256882122FFC"
description = "

aitributes
«ConceptualComposition»-capacity : Volume [1}{_faceUUID ACEEAID_DB15ED3E BDF9_4d58_8643_ F3AFD469705A"}
«ConceptualComposition»-id : ldentifier [1}{_faceUUID ="FACEEAID_TFFE35AD_AODB_4c04_A3E5_5245DAF756FC"}

Figure 8 — Association/Participant Example (MTO Versions prior to v2023-11-0)
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6.1.2 Association/Participants for MTI v2023-11-0 and Later Versions
Starting with MTI v2023-11-0, there is a single line between a <<Conceptual Association>> and
<<ConceptualEntity>> as shown in Figure 9.

Backward Compatibility — The old constructs (shown in Figure 8) are still valid and will be supported
going forward. This means that if you open a model with the old constructs, that model will appear the
same as before and will export properly. You can still create the old constructs; however, the tool
palettes only support the new constructs. Creating the old constructs would be a manual process.
When a .face file is imported, only the new constructs will be created.

«ConceptualEntity»
LevelSensor
_faceUUID = "FACE:EAID_03E34337_C602_4e58 A0A2_7F5DDO0001C1F"
description =™

attributes
«ConceptualComposition»-id : Kdentifier [1}{_faceUUID = "FACEEAID_ 57629059 4D3E _4fac_B47B_B55FESE03C6B"}
«ConceptualComposition»-level : Volume [1]{_faceUUID = "FACE:EAID_176C8B8D_4818_4279 B898_D354BA9B1603"}

-sensor | 1

«ConceptualAssociationParticipant»

1%

«ConceptualAssociation»
LevelProvider

_faceUUID = "FACE:EAID_1B504C60_0E31_486e_B649_3D47146C3BB2"
description =™

atiributes

«ConceptualComposition»-id : dentifier [1]{_faceUUID = "FACE.EAID_24EA5D95_0C44_4770_AT2F_AF242A0313A8"}
1

«ConceptualAssociationParticipant»

-tank |1

«ConceptualEntity»
Tank

_faceUUID = "FACE:EAID_94B8DDAE_4861_4d4d_8828_256882122FFC"
description =™

attributes
«ConceptualComposition»-capacity : Volume [1]{_faceUUID = "FACE:EAID_DB15ED3E_BDF9_4d58_8643_F3AFD469705A"}
«ConceptualComposition»-id : Kdentifier [1}{_faceUUID = "FACEEAID 7FFE35AD_AODB_4c04_A3E6_5245DAF756FC"}

Figure 9 — Association/Participant Example (MTI V2023-11-0 and later versions)

6.2 Characteristics Specialization

Characteristics (i.e. Participants and Compositions) have a specializes tag. It is rare that you would need
to set this tag. This is because specialization, in most cases, occurs automatically. As an example, if
Entity A specializes Entity B and both A and B have a characteristic with the same rolename, then the
characteristic in A automatically specializes the same rolename characteristic in B.
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A case where you would need to use the specializes tag, would be if your model was specializing a
Characteristic in a DSDM Entity and different rolenames were used in the DSDM Characteristic than in
your model. For that case, you would use the specialize tag in a characteristic in your model to
specialize the correct characteristic in the DSDM Entity. Thus, this would overcome the differences in
rolenames.

6.3 Enums

An example Enum model is shown in Figure 10 and in models [40] and [42]. Notice that an
<<EnumerationConstraint>> is depicted. An <<EnumerationConstraint>> is optional, but in this case is
provided to limit the enumeration literals to a subset of the literals in <<LogicalValueTypes>>.

«EnumerationConstraint»
ValveOnOffConstraint
_faceUUID = "FACE:85f556e0-f4ab-4b3c-9ec9-aff8e92eabdc”
allowedValue =

O ValveOPEN
© ValveCLOSED
description ="
«AppliedConstraint»
«LogicalValueType»
ValveStateEnumeration
Syouslypstoks faceUUID = "FACE:12c06941-5a31-4bc2-8de3-3759d 1a23725"
ValveOnOffState =, o
description =
_faceUUID = "FACE:9fcd6d93-faab-4d 1b-bf1f-bd 1¢59110a03" valueType = Enumerated
description =™

unit = ElUnitless <

s abel»-ValveOPEN : EnumerationLiteral{des
valueType = [_]ValveStateEnumeration

el»-ValveCLOSED : EnumerationLiteral{description =
el»-ValveDISABLED : EnumerationLiteral{description =

] «AppliedValueTypeUnit»

SDM

«MeasurementAxis»
«Observable»
isOnOffState

faceUUID = "FACE 6b5fbe 1b-886a-d4aea-a38f-b4932b6755€8" ol Naicysie
;:s?ﬂpmn g S 2 ok o _faceUUID = "FACE:EAID_629FBDDO_AEAD_41f0_9C6F_603D7CF9D269"

description = "Indication of fitness of information with respect to some use or purpose.”

Axis = C_AbstractDi 1 temAXxis

«Measurement»
ValveMeasurem entOnOffState
_faceUUID = "FACE:15bc0554-5551-4053-9¢cb0-671b819a5fd0"
description ="

ystem = [ZlAbstractD y

Figure 10 — Enum Example

6.4 Extending SDM Measurements
The document “Shared Data Model Governance Plan, Edition 3.1” [7] has the following statement:

“A Basis Element (defined in the appendices) is a type of Data Model element that must reside
in the SDM. Basis Elements are managed by the SDM CCB. Non-Basis Elements are not required
to reside in the SDM, but can be added if there is potential for reuse. Once added to the SDM,
non-Basis Elements are managed by the SDM CCB.

Note: “Basis Element” is not to be confused with similarly named metatypes in the FACE
Data Model Language (i.e., Basis Entity in Edition 3.0 of the FACE Technical Standard).”

To enter a ticket to add to the SDM, use:
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Notes:
1)

2)

https://ticketing.facesoftware.org/

Basis Element per Standard - There are separate lists of Basis Elements for each Standard Edition
(e.g. 2.0, 2.1, 3.0, and 3.1). See the specific appendices in [7] applicable to each edition.
Requesting Units Added to the SDM - In some case, the Units (e.g.
face.datamodel.logical.Unit for FACE Technical Standard, Edition 3.1) defined in the
SDM are not sufficient for your modeling scenario. See the instructions above (Section 6.4) to
enter a ticket to request additions to the SDM. A face.datamodel.logical.Unitisa
Basis Element; and thus, you cannot create a Unit in your USM. You must use Units from the
SDM.
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7 Relationships Between Non-FACE Elements and FACE Elements

This section provides an example of non-FACE elements related to FACE elements. The example
pertains to a two-way relationship between a SysML requirement and a FACE element. In this example,
Figure 11 shows an overall view of the MD model, Figure 12 shows a closeup view of the containment
tree, and Figure 13 shows a closeup view of the diagram. Notice that the <<requirement>> points to the
<<LogicalAssociation>> via a <<trace> and that the <<LogicalAssociation>> points to the
<<requirement>> via a <<satisfy>>.

8 Cameo Systems Modeler 2021x - Space_Shuttle_Tanks_31_External SOM_01.mdzip [DAU ns\Docy E\MagicD idance_Magic dels_MD_2021\3.1\Space_Shuttle_Association_Enums\]

i File Edit View layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window Help
‘QDEH'Q@,;‘E'Q' - B~ 3 Create Diagram
B Containment £ Diagrams | T Structure | & Functional Requirements X
Containment Ll s IR L = P 4 Nl iR ifa-ig-E-iq

— i req [Functional Requirement] Functional_Requirements [ [ Functional Requirements |
> T Ta— )

.2 Relations
[ ArchitectureModels 100 ——
ns [FACE_3.1_Unified_Profile_Customizations_v1.medzi LeX
o ) Common

=2 Note -

s mdzif [ Comment arequrements
TankL

=5 Problem

TEN
| = — — —{Text="The system shall
& Element Group provide tank level readings ...

[T ]
oints.mdzip) () Constraint - | racen
4 Containment *

% Abstraction ]

:
" Dependency

58 Functional_Requirements tionalRequirer | 4 Allocate I

|
|
|
|
E] iu:a?uTa\T'Re?n.u‘:r.emems e ) v I

i equireme aLogicalAssociations

H[ T TankLevelReadings ] £l Legend T
B TET Hyperfinks ae Text Box _facsUUID = "FACE:EAID_0149AC20_CES58_4d14_844F_ORG72EBAEDED"
“** Horizontal Separator = description =

T Requirements Diagram #LogicalCompositions-id : UniquelD_Unbounded_integer [1){_faceUUD = "FACE EAID_80353C5:
Requirement h

HiHRHE

g Rationale

L5 memeeeL] L]

8- -5

[ Extended Requirement x
E Constraint Block

,':' Satisfy

.8 Derive -
& Copy

A Trace

o Verify

7 Refine

7 2Zoom | E) Documentatior [ Properties

Figure 11 — Example of Requirements Relating to a FACE Element

=58 Functional_Requirements «functionalRequirement»
= E= Functional_Requirements

-[Rl < > «Requirement»

t- [&l TankLevelReadings «Requirements

&+ (€] Hyperlinks

Figure 12 - Example of Requirements Relating to a FACE Element — Containment Tree
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«requirement»
TankLevelReadings
d="
— — — — Text="The system shall
| ; :
provide tank level readings ...

| «trace» "

R
|

|

|

|

|

l |

2 =
«LogicalAssociation»

l LevelProvider

‘ _faceUUID = "FACE:EAID_0149AC20_CE58_4d14_844F_0B672EBAEDGD"

i description ="

|

l

«LogicalComposition»-id : UniquelD_Unbounded_integer [1]{_faceUUID = "FACEEAID_80363C62_A0AB_4318_8BE2_FEFD031E525C")

Figure 13 - Example of Requirements Relating to a FACE Element — Diagram

The Figure 11 model was created by first creating a “Requirement Diagram” as shown in Figure 14. It
should be noted that a SysML license is necessary to create a “Requirement Diagram”. Once the
diagram was created, the tool palette was used to create <<requirement>>. The <<LogicalAssociation>>
was dragged onto the diagram from the FACE model. The final step was to add the <<trace>> and
<<satisfy>> relationships from the tool palette.
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General

E Requirement Table

S SysML Activity Diagram

@ SysML Block Definition Diagram
SysML Internal Block Diagram
@ SysML Package Diagram

@ SysML Parametric Diagram
@ SysML State Machine Diagram
SysML Use Case Diagram
Analysis Diagrams

E. SysML Allocation Matrix

@ Satisfy Requirement Matrix
@ Verify Requirement Matrix
Other Diagrams

E Generic Table

E Instance Table

@ Metric Table

@ Glossary Table

Free Form Diagram

Custom Diagrams

B

>

»

EN

FACE 3.1 Architecture Model Diagram
FACE 3.1 Conceptual Data Model Diagr «,

A

zations_v1.mdzig
]

Requirement Diagram

Expert

nizations_v1.md:
hfile_v1.mdzip]

Figure 14 - Creation of Requirement Diagram
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8 Acronyms

Acronym Description

CDM Conceptual Data Model

CSClI Computer Software Configuration Item
CTS Conformance Test Suite (CTS)

DID Data Item Description

DIG Data-model IDL Generator

DM Data Model DM

DMVT Data Model Validation Tool

DOD Department of Defense

DSDM Domain-Specific Data Model

EMOF Essential Meta-Object Facility
FACE™ Future Airborne Capability Environment
IDL Interface Definition Language

Java EE Java Enterprise Edition

Java SE Java Standard Edition

LDM Logical Data Model

MD MagicDraw

MIL-STD Military Standard

MTI Model Tool Interchange

MOF Meta-Object Facility

MTI Model Tool Interchange

NAVAIR Naval Air Systems Command

OCL Object Constraint Language

OoOMG Object Management Group

oS Operating System

PDM Platform Data Model

POSIX Portable Operating System Interface
RRR Redirect References Plugin

SDD Software Design Document

SDM Shared Data Model

SDP Software Development Plan

SMT System Modeling Tool

SRS Software Requirements Specification
STD Software Test Description

STR Software Test Report

UAF Unified Architecture Framework
ubP User Datagram Protocol

ul User Interface

UoC Unit of Conformance

UoP Unit of Portability

XMl Extensible Markup Language Metadata Interchange
XML Extensible Markup Language

XSD Extensible Markup Language Schema Definition
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